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Reactor Core SLs ;

B 2.1.1 |

- ( B 2.0 SAFETY LIMITS (SLs)
;

B 2.1.1 Reace. ^9re SLs

!
BASES

i

BACKGROUND GDC 10 (Rei.1) requires that specified acceptable fuel
design limits are not exceeded during steady state
operation, normal operational transients, and Anticipated
Operational Occurrences (A00s). This is accomplished oy !

having a Departure from Nucleate Boiling (DNB) design basis. ,

which corresponds to a 95% probability at a 95% confidence
level (the 95/95 DNB criterion) that DNB will not occur and
by requiring that fuel centerline temperature stays below .

the melting temperature.

The restrictions of this SL prevent overheating of the fuel
and cladding, as well as possible cladding perforation, that ,

would result in the release of fission oroducts to the
reactor coolant. Overheating of the fuhl is prevented by !
maintaining the steady state peak Linear Heat Rate (LHR)
below the level at which fuel centerline n. Sting occurs.
Overheating of the fuel cladding is prevented by restricting
fuel operation to within the nucleate boiling regime, where *

( the heat transfer coefficient is large and the cladding
!surface temperature is slightly above the coolant saturation '

temperature.

Fuel centerline melting occurs when the local LHR or power
,

. peaking, in a region of the fuel is high enough to cause the
fuel centerline temperature to reach the melting point of
the fuel. Expansion of the pellet upon centerline melting
may cause the pellet to scress the cladding to the point of
failure, allowing an uncontrolled release of activity to the

,
'

reactor coolant.

|

!

i

O ;
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Reactor Core SLs ;

B 2.1.1 j
|

[ BASESy ,

;

BACKGROUND (continued)

Operation above the boundary of the nucleate boiling regime !
could result in excessive cladding temperature because of
the onset of DNB and the resultant sharp reduction in heat

!

,

transfer coefficient. Inside the steam film, high cladding '

temperatures are reached, and a cladding water (zirconium
water) reaction may take ) lace. This chemical reaction
results in oxidation of tie fuel cladding to a structurally '

|. weaker form. This weaker form may lose its integrity, |
| resulting in an uncontrolled release of activity to the i

; reactor coolant. !.

The proper functioning of the Reactor Protection System
(RPS) and Main Steam Safety Valves (MSSVs) prevents,

i violation of the reactor core SLs.
|

t

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal o)eration and A00s. The reactor core SLs are

establisled to preclude violation of the following fuel ;
design criteria:

C~S) a. The hot fuel pellet in the core must not experience
centerline fuel melting; and'

,

i

b. There must be at least 95% probability at a 95% |

confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience DNB.

The Reactor Trip System setpoints (Ref. 2) specified in
LC0 3.3.1 " Reactor Trip System (RTS) Instrumentation." in
combination with all the LCOs. are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System (RCS) highest 100) average temperature,

l pressurizer 3ressure, and THERMA _ POWER level that would |
result in a Je)arture from Nucleate Boiling Ratio (DNBR) of

: less than the )NBR limit and preclude the existence of flow
[ instabilities.

|

1

Id

:
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Reactor Core SLs
B 2.1.1

[3 BASES '

%.)
APPLICABLE SAFETY ANALYSES (continued)

Automatic enforcement of these reactor core SLs is provided
by the following functions (Ref. 2)-

,

a. Pressurizer Pressure - high trip;

b. Pressurizer Pressure - low trip:

c. Overtemperature AT trip:

d. Overpower AT trip:

e. Power Range Neutron Flux trip:

f. Low reactor coolant flow trip; and

g. Main steam safety valves.

Additional trip functions are provided to backup these '

functions for specific abnoimal conditions. '

The limitation that the average enthalpy in the hot leg be
,m less than or equal to the enthalpy of saturated liquid also,

ij ensures that the AT measured by instrumentation, used in the'
RPS design as a measure of core power, is proportional to
core power.

The SLs represent a design requirement for establishing the
RPS trip setpoints identified previously. LCO 3.4.1 "RCS
Pressure. Temperature. and Flow Departure from Nucleate
Boiling (DNB) Limits." or the assumed initial conditions of
the safety analyses provide more restrictive limits to
ensure that the SLs are not exceeded.

SAFETY LIMITS Figure B 2.1.1-1 shows an example of the reactor Lore safety
limits of THERMAL POWER. RCS pressure, and average
temperature for which the minimum DNBR is not less than the i

safety analyses limit. that fuel centerline temperature
remains below melting, that the average enthalpy in the hot ;

leg is less than or equal to the enthalpy of saturated |

liquid, or that the core exit quality is within the limits |

defined by the DNBR correlation.
I

i /3

D
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Reactor Core SLs
B 2.1.1

,O BASES'

\ )
SAFETY LIMITS (continued)

The curves are typically derived based on enthalpy hot
channel factor limits such as those provided in the COLR.
The dashed line of Figure B 2.1.1-1 shows an example of a
limit curve at 2235 psig. In addition, it illustrates the
various RPS functions that are designed to prevent the unit
from reaching the limit.

The SL is higher than the limit calculated when the Axial
Flux Difference (AFD) is within the limits of the F (AI)1

function of the Overtemperature 6T reactor trip. When the
AFD is not within the tolerance. the AFD effect on the
Overtemperature AT reactor trips will reduce the setpoints
to provide protection consistent with the reactor core SLs
(Refs. 3 and 4).

APPLICABILITY SL 2.1.1 only a) plies in MODES 1 and 2 because these are the
only MODES in w1ich the reactor is critical. Automatic
protection functions are required to be OPERABLE during
MODES 1 and 2 to ensure operation within the reactor core

o SLs. The MSSVs or automatic protection actions serve to
i

-

prevent RCS heatup to the reactor core SL conditions or to
initiate a reactor trip function which forces the unit into
MODE 3. Setpoints for the reactor trip functions are
specified in LC0 3.3.1. In MODES 3. 4. 5. and 6.
Applicability is not required since the reactor is not
generating significant THERMAL POWER.

SAFETY LIMITS If SL 2.1.1 is violated. the requirement to go to MODE 3
VIOLATIONS places the unit in a MODE in which this SL is not

applicable.

The allowed Completion Time of 1 hour recognizes the
importance of bringing the unit to a MODE of 0)eration where
this SL is not applicable, and reduces the pro) ability of,

fuel damage.

l

|

O
,G
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Reactor Core SLs
B 2.1.1

,CY BASES
V

REFERENCES 1. 10 CFR 50. Appendix A, GDC 10.
!

2. UFSAR, Section 7.2.

3. WCAP-8746-A, March 1977.

4. WCAP-9273-NP-A July 1985. t
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Reactor Core SLs
B 2.1.1
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RCS Pressure SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS
against overpressurization. In the event of fuel cladding
failure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in
preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure.
the continued integrity of the RCS is ensured. According to
10 CFR 50. Appendix A. GDC 14. " Reactor Coolant Pressure
Boundary." and GDC 15. " Reactor Coolant System Design"
(Ref. 1), the Reactor Coolant Pressure Boundary (RCPB)
design conditions are not to be exceeded during normal
operation and Anticipated Operational Occurrences (A00s).
Also, in accordance with GDC 28. " Reactivity Limits"
(Ref. 1), reactivity accidents. including rod ejection. do
not result in damage to the RCPB greater than limited local
yielding.

p The design pressure of the RCS is 2500 psia. During normal
\] o)eration and A00s. RCS pressure is limited from exceeding

t1e design pressure by more than 10%. in accordance with
SECTION III of the ASME Code (Ref. 2). To ensure system
integrity, all RCS components are hydrostatically tested at
125% of design pressure. according to the ASME Code
requirements prior to initial operation when there is no
fuel in the core. Following inception of unit operation.
RCS components are pressure tested, in accordance with the
requirements of the approved ISI/IST Program which is based
on ASME Code. SECTION XI (Ref. 3).

Over)ressurization of the RCS could result in a breach of
the RCPB reducing the number of protective barriers designed
to prevent radioactive releases from exceeding the limits
specified in 10 CFR 100. " Reactor Site Criteria" (Ref. 4).
If such a breach occurs in conjunction with a fuel cladding
failure, fission products could enter the containment
atmosphere.

O
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RCS Pressure SL
B 2.1.2 |

|

BASES

APPLICABLE The pressurizer safety valves, the Main Steam Safety
SAFETY ANALYSES Valves (MSSVs), and the Pressurizer Pressure-High trip have i

settings established to ensure that the RCS pressure SL will !

not be exceeded. !

The RCS pressurizer safety valves are sized to prevent
system pressure from exceeding the design aressure by more
than 10%. as s)ecified in SECTION III of t1e ASME Code for

,
'

Nuclear Power )lant Components (Ref. 2). The transient that
establishes the required relief capacity, and hence valve
size requirements and lift settings, is a complete loss of
external load without a direct reactor trip. During the itransient, no control actions are assumed, except that the i

MSSVs are assumed to open when the steam pressure reaches I
the safety valve settings, and nominal feedwater supply is

,

maintained (Ref. 5).
1

The Reactor Trip System setpoints, together with the |settings of the MSSVs. provide pressure protection for
normal operation and A00s. The Pressurizer Pressure-High I

trip setpoint is specifically set to provide protection |
against overpressurization (Ref. 6). The safety analyses j
for both the high pressure trip and the pressurizer safetye

h valves are performed using conservative assumptions relative
to pressure control devices (Ref. 5).

More specifically, no credit is taken for operation of the
following:

a. Pressurizer power operated relief valves;

b. Steam Generator (SG) power operated relief valves:

c. Steam Dump System:
|
!

d. Reactor Control System: !

e. Pressurizer Level Control System: or

f. Pressurizer spray valves. I

I

|

O
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RCS Pressure SL
B 2.1.2

O BASESV
SAFETY LIMITS The maximum transient pressure allowed in the RCS pressure

vessel, pressurizer, and the RCS piping valves, and
fittings under the ASME Code. SECTION III. is 110% of design
pressure. Therefore, the SL on maximum allowable RCS
pressure is 2735 psig.

APPLICABILITY SL 2.1.2 applies in MODES 1. 2. 3. 4. and 5 because this SL
could be approached or exceeded in these MODES due to
overpressurization events. The SL is not applicable in
MODE 6 because the reactor vessel head closure bolts are not
fully tightened, making it unlikely that the RCS can be
pressurized.

SAFETY LIMIT If SL 2.1.2 "RCS Pressure SL." is violated when the reactor
VIOLATIONS is in MODE 1 or 2. the requirement is to restore compliance

and be in MODE 3 withir, I hour.

Exceeding the RCS pressure SL may cause immediate RCS
failure and create a potential for radioactive releases in
excess of 10 CFR 100. " Reactor Site Criteria." limits
(Ref. 4).

The allowable Completion Time of 1 hour recognizes the
importance of reducing power level to a MODE of operation
where the potential for challenges to safety systems is
minimized. If the Completion Time is exceeded, actions
shall continue'in order to restore compliance with the SL
and bring the unit to MODE 3.

|
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L RCS Pressure SL |

:

| B 2.1.2

fl . BASES

.

~~J
| SAFETY LIMIT VIOLATIONS (continued)
|

[ If SL 2.1.2 is exceeded in MODE 3, 4. or 5. RCS pressure
must be restored to within the SL value within 5 minutes.
Exceeding the RCS pressure SL in MODE 3, 4. or 5 is more
severe than exceeding this SL in MODI 1 or 2. since tiie'

reactor vessel temperature may be lo er and the ves.sel
material, consequently less ductile. As such, pressure,

must be reduced to less than the SL within 5 minutes. If
'

| the Completion Time is exceeded, actions shall continue in
'

order to reduce pressure to less than the SL. The action
;

does not require reducing MODES, since this would require
reducing temperature, which would com)ound the problem by I

adding thermal gradient stresses to t1e existing pressure
stress.

r

REFERENCES 1. 10 CFR 50, Appendix A. GDC 14. GDC 15, and GDC 28. l

| 2. ASME Boiler and Pressure Vessel Code. SECTION III.
Article NB-7000.

;e 3. ASME, Boiler and Pressure Vessel Code. SECTION XI.
!(

'
4. 10 CFR 100. ,

i
5. UFSAR. Section 5.2.2. |

6. UFSAR, Section 7.2.

|

.A
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LCO Applicability |

B 3.0

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

BASES
.

LCOs .LCO 3.0.1 through LC0 3.0.8 estab'.ish the general
requirements applicable to all Specifications and apply at
all times, unless otherwise stated.

|

LCO 3.0.1 LCO 3.0.1 establishes the Applicability statement within !
. each individual Specification as the requirement for when |
| the LC0 is required to be met (i.e., when the unit is in the

MODES or other saecified conditions of the Applicability
statement of eac1 Specification).

1

LCO 3.0.2 LCO 3.0.2 establishes that upon discovery of a failure to
! meet an LCO. the associated ACTIONS shall be met. The

Completion Time of each Required Action for an ACTIONS
Condition is applicable from the point in time that an

,

ACTIONS Condition is entered. The Required Actions'

i establish those remedial measures that must be taken within
! ,' 8 specified Completion Times when the requirements of an LC0 ,

| are not met. This Specification establishes that: |

a. Completion of the Required Actions within the
|- specified Completion Times constitutes compliance with

a Specification: and
i

b. Completion of the Required Actions is not required
when an LCO is met within the specified Completion

| Time, unless otherwise specified.

|

|
|

!

,

,
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LCO Applicability
B 3.0

BASES -

1 LC0 3.0.2 (continued) ,

u
;. There are two basic types of Required Actions. The first
| type of Required Action specifies a time limit in which the ,

-

LC0 must be met. This time limit is the Completion Time to -

restore an inoperable system or component to OPERABLE status l
'

or to restore variables to within specified limits. If this I

type of Required Action is not completed within the
specified Completion Time, a shutdown may be required to
place the unit in a-MODE or condition in which the
Specification is not applicable. (Whether stated as a iRequired Action or not. correction of the entered Condition i

is an action that may always be considered upon entering )ACTIONS.) The second type of Required Action specifies the '

remedial measures that permit continued operation of the )unit that is not further restricted by the Completion Time. ;

In this case, compliance with the Required Actions provides i

an acceptable level of safety for continued operation. I

)
Completing the Required Actions is not required when an LCO
is met or is no longer applicable, unless otherwise stated
in the individual Specifications.

,q The nature of some Required Actions of some Conditions
'(/ necessitates that, once the Condition is entered, the

Required Actions must be completed even though the
associated Condition no longer exists. In this instance,
the individual LCO's ACTIONS specify the Required Actions.

.

An example of this is in LCO 3.4.3 "RCS Pressure and
; Temperature (P/T) Limits."

|

f

i

!
|

l
t

V'O
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LCO Applicability
B 3.0

BASES

LCO 3.0.2 (continued)

The Com)1etion Times of the Required Actions are also
applica]le when a system or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
per formance of Surveillances, preventive maintenance,
corr?ctive maintenance, or investigation of operational
problems. Entering ACTIONS for these reasons must be done
in a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational
convenience. Alternatives that would not result in
redundant equipment being inoperable should be used instead.
Doing so limits the time both subsystems / trains of a safety
function are inoperable and limits the time other conditions
exist which may result in LC0 3.0.3 being entered.
Individual Specifications may specify a time limit for
aerforming an SR when equipment is removed from service or
)ypassed for testing. In this case, the Completion Times of
the Required Actions are applicable when this time limit
expires, if the equipment remains removed from service or
bypassed.

r3 When a change in MODE or other specified condition isQ recuired to comply with Required Actions, the unit may enter
a F0DE or other specified condition in which another
Specification becomes applicable and the new LCO is not met.
In this case, the Completion Times of the new Required
Actions would apply from the Joint in time that the new
Specification becomes applica)le, and the ACTIONS
Condition (s) are entered.

BYRON - UNITS 1 & 2 B 3.0 - 3 Revision 0
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LCO Applicability
| B 3.0

|(O BASES).,

LCO 3.0.3 LCO 3.0.3 establishes the actions that must be implemented
when an LCO is not met and:

a. An associated Required Action and Completion Time is
not met and no other Condition applies: or i

b. The condition of the unit is not specifically
addressed by the associated ACTIONS. This means that
no single Condition or combination of Conditions
stated in the ACTIONS can be made that corresponds to
the actual condition of the unit. Sometimes, possible
combinations of Conditions are such that entering<

LCO 3.0.3 is warranted. In such cases, the Conditions
corresponding to such combinations state that
LC0 3.0.3 shall be entered immediately. |

This Specification delineates the time limits for placing
,

the unit in a safe MODE or other s)ecified condition when i

cperation cannot be maintained witlin the limits for safe
operation as defined by the LC0 and its ACTIONS. It is not !
intended to be used as an operational convenience that i

permits voluntary removal of redundant systems or components i
fp from service in lieu of other alternatives that would notd result in redundant systems or components being inoperable. )

Upon entering LCO 3.0.3. I hour is allowed to prepare for an
orderly shutdown before initiating a change in unit
operation. This includes time to permit the operator to
coordinate the reduction in electrical generation witn the |

load dispatcher to ensure the stability and availability of
the electrical grid. The time limits specified to reach
lower MODES of operation permit the shutdown to proceed in a

t controlled and orderly manner that is well within the .

'

; specified maximum cooldown rate and within the capabilities
of the unit, assuming that only the minimum required

! equipment is OPERABLE. This reduces thermal stresses on
components of the Reactor Coolant System and the potential
for a unit upset that could challenge safety systems under
conditions to which this Specification applies. The use and
interpretation of specified times to complete the actions of

! LCO 3.0.3 are consistent with the discussion of Section 1.3.
| Completion Times.

i

!
,

/ \
Q
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LC0 Applicability
B 3.0

,

BASES

LCO 3.0.3 (continued)

A unit shutdown required in accordance with LCO 3.0.3 may be '

terminated and LCO 3.0.3 exited if any of the following
occurs:

a. The LCO is now met.
,

b. A Condition exists for which the Required Actions have
now been performed,

c. ACTIONS exist that do not have expired Comaletion
Times. These Completion Times are applica)le from the '

point in time that the Condition is initially entered 1

and not from the time LC0 3.0.3 is exited.

The time limits of LCO 3.0.3 allow 37 hours from MODE 1. 2.
3. or 4 for the unit to be in MODE 5 when a shutdown is
required during MODE 1 operation. If the unit is in a lower
MODE of operation when a shutdown is required. the time
limit for reaching the next lower MODE applies. If a lower
MODE is reached in less time than allowed, however, the
total allowable time to reach MODE 5. or other applicable

G MODE., is not reduced. For example, if MODE 3 is reached in
V 2 hours, then the time allowed for reaching MODE 4 is the

next 11 hours, because the total time for reaching MODE 4 is
not reduced from the allowable limit of 13 hours.
Therefore, if remedial measures are completed that would
3ermit a return to MODE 1. a penalty is not incurred by
laving to reach a lower MODE of operation in less than the
total time allowed.

In MODES 1. 2. 3. and 4. LCO 3.0.3 provides actions for |
Conditions not covered in other Specifications. The

'

requirements of LCO 3.0.3 do not apply in MODES 5 and 6
because the unit is already in the most restrictive
Condition required by LCO 3.0.3. The recuirements of
LCO 3.0.3 do not apply in other specifiec conditions of the
Applicability (unless in MODE 1. 2. 3. or 4) because the
ACTIONS of individual Specifications sufficiently define the
remedial measures to be taken.

.

_
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LC0 Applicability )

B 3.0

'O BASESU
LCO- 3.0.3 (continued)

Exceptions to LCO 3.0.3 are provided in instances where
requiring a unit shutdown, in accordance with LCO 3.0.3.
would not provide remedial measures for the associated ,

|condition of the unit. An example of this is in LCO 3.7.14
" Spent Fuel Pool Water Level. " LCO 3.7.14 has an
Applicability of "During movement of irradiated fuel
assemblies in the spent fuel pool." Therefore, this LCO can
be applicable in any or all MODES. If the LC0 and the
Required Actions of LC0 3.7.14 are not met while in MODE 1.
2. or 3. there is no safety benefit to be gained by placing

,

!

the unit in a shutdown condition. The Required Action of
LCO 3.7.14 of." Suspend movement of irradiated fuel j
assemblies in the spent fuel pool" is the appropriate l

Required Action to complete in lieu of the actions of i
LC0 3.0.3. These exceptions are addressed in the individual !Speci fications. !

LC0 3.0.4 LCO 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the A)plicability when an LCO

'O is not met. It precludes placing t1e unit in a different
() MODE or other specified condition stated in that

A)plicability (e.g.. Applicability desired to be entered)
w1en the following exist:

a. Unit conditions are such that the requirements of the !
LCO would not be met in the Applicability desired to i
be entered; and

b. Continued noncompliance with the LCO requirements, if
the.A)plicability were entered, would result in the
unit )elng required to exit the A)plicability desired
to be entered to comply with the Required Actions.

.

1

!

!

(V)
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LC0 Applicability
B 3.0

BASES.

LC0 3.0.4 (continued)

Compliance with Required Actions that permit continued
operation of the unit for an unlimited period of time in a
MODE or other specified condition provides an acceptable

,

'

level of _ safety for continued operation. This is without
regard to the status of the unit before or after the MODE
change. Therefore. in such cases, entry into a MODE or
other specified condition in the Applicability may be made
in accordance with the provisions of the Required Actions.
The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or components to OPERABLE
status before entering an associated MODE or other specified
condition in the Applicability.

1

The provisions of LC0 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the
provisions of LC0 3.0.4'shall not 3revent changes in MODES
or other specified conditions in t1e Applicability that
result from any unit shutdown.

|q Exceptions to LCO 3.0.4 are stated in the ir.dividual
Q Specifications. The exceptions allow entry into MODES or

other specified conditions in the Applicability when the
associated ACTIONS to be entered do not provide for

,

continued operation for an unlimited period of time.
Exceptions may apply to all the ACTIONS or to a specific |Required Action of a Specification. !

LCO 3.0.4 is only ap311 cable when entering MODE 4 from !
MODE 5. MODE 3 from 10DE 4. MODE 2 from MODE 3. or MODE 1
from MODE 2. Furthermore. LCO 3.0.4 is applicable when
entering any other specified condition in the Applicability
only while operating in MODE 1. 2. 3. or 4. The
requirements of LCO 3.0.4 do not a) ply in MODES 5 and 6. or
in other specified conditions of t1e Applicability (unless
in MODE 1. 2. 3. or 4) because the ACTIONS of individual |

Specifications sufficiently define the remedial measures to
be taken.

|

|

l
.

. (')V
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LCO Applicability )
B 3.0

i

BASES

LCO 3.0.4-(continued) I

,

| Surveillances do not have to be performed on the associated '

'

inoperable equipment (or on variables outside the specified
limits), as permitted by SR 3.0.1 Therefore. changing
MODES or other specified conditions while in an ACTIONS
Condition in compliance with LCO 3.0.4 or where an
exception to LCO 3.0.4 is stated is not a violation of I

| SR 3.0.1 or SR 3.0.4 for those Surveillances that do not I
) have to be performed due to the associated inoperable
L equipment. However. SRs must be met to ensure OPERABILITY

|
prior to declaring the associated equipment OPERABLE (or ;

r

| variable within limits) and restoring compliance with the
affected LCO.

!

h
LCO 3.0.5 LCO 3.0.5 establishes the allowance for restoring equipment '

to service under administrative controls when it has been
removed from service or declared inoperable to comply with
ACTIONS. The sole purpose of this LCO is to provide an |exception to LCO 3.0.2 (e.g., to not comply with the
applicable Required Action (s)) to allow the performance of
required testing to demonstrate:

! a. The OPERABILITY of the equipment being returned to
service: or

b. The OPERABILITY of other equipment.
-

The administrative controls ensure the time the equipment is
returned to service in conflict with the requirements of the
ACTIONS is limited to the time absolutely necessary to
perform the required testing to demonstrate OPERABILITY.

.

This Specification does not provide time to perform any!

other preventive or corrective maintenance.
,

An example of demonstrating the OPERABILITY of the equipment
being returned to service is reopening a containment
isolation valve that has been closed to comply with Required
Actions and must be reopened to perform the required

| testing.
,

i

i

:
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BASES

LCO 3.0.5 (continued)
!
i

An example of demonstrating the OPERABILITY of other
equi) ment is taking an inoperable channel or trip system out
of tie tripped condition to prevent the trip function from
occurring during the performance of required testing on
another channel in the other trip system. A similar example
of demonstrating the OPERABILITY of other equipment is
taking an inoperable channel or trip system out of the
tripped condition to permit the logic to function and
indicate the appropriate response during the performance of
required testing on another channel in the same trip system.

LCO 3.0.6 LCO 3.0.6 establishes an exception to LCO 3.0.2 for support
systems that have an LC0 specified in the Technical
Specifications (TS). This exception is provided because
LCO 3.0.2 would require that the Conditions and Required
Actions of the associated inoperable supported system LCO be
entered solely due to the inoperability of the support
system. This exception is justified because the actions
that are required to ensure the unit is maintained in a safe

(n) Actions. These Required Actions may include entering the
condition are specified in the support system LCO's Required

supported system's Conditions and Required Actions or may
specify other Required Actions.

When a support system is inoperable and there is an LC0
4

specified for it in the TS, the supported system (s) are |
required to be declared ino)erable if determined to be
inoperable as a result of tie support system inoperability.
However, it is not necessary to enter into the supported

;

systems' Conditions and Required Actions unless directed to |
do so by the support system's Required Actions. The J

potential confusion and inconsistency of requirements
related to the entry into multiple support and supported i

systems' Conditions and Required Actions are eliminated by i

providing all the actions that are necessary to ensure the
unit is maintained in a safe condition in the support |

system's Required Actions.

;

O
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LC0 Applicability |
B 3.0 l

!

BASES

LCO 3.0.6 (continued)
i

However, there are instances where a support system's iRequired Action may either direct a supported system to be i

declared inoperable or direct entry into Conditions and !
Required Actions for the supported system. This may occur
immediately or after some specified delay to perform some
other Required Action. Regardless of whether it is
immediate or after some delay, when a support system's
Required Action directs a supported system to be declared
inoperable or directs entry into Conditions and Recuired

!

,

Actions for a supported system, the applicable Concitions i

and Required Actions shall be entered in accordance with
LC0 3.0.2.

Specification 5.5.15. " Safety Function Determination Program
i(SFDP)," ensures loss of safety function is detected and !

appropriate actions are taken. Upon entry into LC0 3.0.6.
an evaluation shall be made to determine if loss of safety
function exists. Additionally, other limitations. remedial

lactions, or compensatory actions may be identified as a
result of the support system inoperability and corresponding
exception to entering su) ported system Conditions and
Required Actions. The S DP implements the requirements of(n.) LCO 3.0.6.

|
Cross train checks to identify a loss of safety function for i
those support systems that support multiple and redundant i

safety systems are required. The ctoss train check verifies
that the supported systems of the redundant OPERABLE support
system are OPERABLE. thereby ensuring safety function is
retained. If this evaluation determines that a loss of
safety function exists, the appropriate Conditions and
Required Actions of the LC0 in which the loss of safety
function exists are required to be entered.

l

!

|
!

O 1
'

'd i
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LC0 3.0.7 There are certain special tests and operations required to
be performed at various times over the life of the unit,
These special tests and operations are necessary to
demonstrate select unit performance characteristics to
perform special maintenance activities, and to perform
special evolutions. Exception LCOs (e.g.. LCO 3.1.8.
" PHYSICS TESTS Exceptions-MODE 2") allow specified
Technical Specification (TS) requirements to be changed to
permit performances of these special tests and operations,
which otherwise could not be performed if required to comply,
with the requirements of these TS. Unless otherwise
saecified, all the other TS requirements remain unchanged.

'

T11s will ensure all appropriate requirements of the MODE or
other specified condition not directly associated with or
required to be changed to perform the special test or
operation will remain in effect.

The Applicability of an Exception LCO represents a condition
not necessarily in compliance with the normal requirements
of the TS. Compliance with Exception LCOs is optional. A
special operation may be performed either under the
provisions of the appropriate Exception LCO or under the
other applicable TS requirements. If it is desired toi aerform the special operation under the provisions of thes

Exception LCO. the requirements of the Exception LCO shall
be followed.

LCO 3.0.8 LCO 3.0.8 establishes the applicability of each
Specification to both Unit 1 and Unit 2 operation. Whrever
a requirement applies to only one unit. or is different for
each unit, this will be identified in the aapropriate
section of the Specification (e.g. . Applica)ility.
Surveillance, etc.) with parenthetical reference. Notes, or
other appropriate presentation within the body of the
requirement.

O
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;

B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY7
BASES

:

SRs SR 3.0.1 through SR 3.0.5 establish the general requirements
applicable to all Specifications and apply at all times. ?

unless otherwise stated.
:

1

i

SR 3.0.1 bR 3.0.1 establishes the requirement that SRs must be met ;

during the MODES or other specified conditions in the
i

Applicability for which the requirements of the LCO apply.
unless otherwise specified in the individual SRs. This

iSpecification is to ensure that Surveillances are performed ;
to verify the OPERABILITY of systems and components, and
that variables are within specified limits. Failure to meet
a Surveillance within the specified Frequency, in accordance
with SR 3.0.2, constitutes a failure to meet an LCO.

Systems and com]onents are assumed to be OPERABLE when the
associated SRs lave been met. Nothing in this

;

Specification, however. is to be construed as implying that !

systems or components are OPERABLE when: )

'O
The systems or components are known to be inoperable.a.
although still meeting the SRs; or

b. The requirements of the Surveillance (s) are known not
to be met between required Surveillance performances. l

Surveillances do not have to be performed when the unit is I
in a MODE or other specified condition for which the !

requirements of the associated LCO are not applicable. |
unless otherwise specified. The SRs associated with an !
Exception LC0 are only applicable when the Exception LCO is '

used as an allowable exception to the requirements of a
Speci fication.

Unplanned events may satisfy the requirements (including
applicable acceptance criteria) for a given SR. In this
case, the unplanned event may be credited as fulfilling the
performance of the SR. This allowance includes those SRs
whose performance is normally precluded in a given MODE or
other specified condition.,

I

1

|

|o,

f b.
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SR 3.0.1 (continued)

Surveillances, including Surveillances invoked by Required i

Actions, do not have to be performed on inoperable equipment ;

because the ACTIONS define the remedial measures that apply.
Surveillances have to be met and performed in accordance
with SR 3.0.2. prior to returning equipment to OPERABLE
status.

Upon completion of maintenance. appropriate ]ost maintenance
testing is required to declare equipment OPERABLE. This
includes ensuring applicable Surveillances are not failed

iand their most recent performance is in accordance with
SR 3.0.2. Post maintenance testing may not be possible in
the current MODE or other specified conditions in the
Applicability due to the necessary unit parameters not
having been established. In these situations, the equipment
may be considered OPERABLE provided testing has been
satisfactorily completed to the extent )ossible and the
equipment is not otherwise believed to )e incapable of
performing its function. This will allow operation to
proceed to a MODE or other specified condition where other
necessary post maintenance tests can be completed.

10
,U

SR 3.0.2 SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Surveillances and any Required
Action with a Completion Time that requires the periodic
performance of the Required Action on a "once per "

..

interval.

SR 3.0.2 permits a 25% extension of the interval specified 'iin the Frequency. This extension facilitates Surveillance
i

scheduling and considers unit operating conditions that may |

not be suitable for conducting the Surveillance (e.g., I

transient conditions or other ongoing Surveillance or
maintenance activities).

l

c
:
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|
!. SR 3.0.2 (continued)
,

The 25% extension does not significantly degrade the
reliability that results from performing the Surveillance at|

| its specified Frequency. This is based on the recognition
;t that the most probable result of any particular Surveillance -

being performed is the verification of conformance with the
SRs. The exceptions to SR 3.0.2 are those Surveillances for ,

which the 25% extension of the interval specified in the
Frequency does not apply. These exceptions are stated in :the individual Specifications. An example of where SR 3.0.2
does not ap)1y is the. Containment Leakage Rate Testing

i Program. T1e requirements of regulations take precedence
over the TS. The TS cannot in and of themselves extend a
test interval specified in the regulations.

As stated in SR 3.0.2. the 25% extension also does not apply
to the initial portion of a periodic Completion Time that
requires performance on a "once per . ." basis. The 25%,

extension applies to each performance after the initial
i

| performance. The initial- performance of the Required '

' Action, whether it is a particular Surveillance or some
other remedial action. is considered a single action with a

|e single Comp V ,o Time. One reason for not allowing the 25%
i extension to tna J,ompletion Time is that such an action

usually verifies that no loss of function has occurred by
L checking the status of redundant or diverse components or~

accomplishes the function of the inoperable equipment in an
alternative manner.

|
The provisions of SR 3.0.2 are not intended to be used :|

i repeatedly merely as an operational convenience to extend |
Surveillance intervals (other than those consistent with j
refueling intervals) or periodic Completion Time intervals '

beyond those specified.

|

i
l

,
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x

SR 3.0.3 SR 3.0.3 establishes the flexibility to defer declaring
affected equipment inoperable or an affected variable
outside the specified limits when a Surveillance has not
been completed within the specified Frequency. A delay
)eriod of up to 24' hours or up to the limit of the specified
Trequency, whichever is less, applies from the point in time
that it is discovered that the Surveillance has not been
performed in accordance with SR 3.0.2, and not at the time
that the specified Frequency was not met.

This delay period provides adequate time to complete
Surveillances that have been missed. This delay period
permits the completion of a Surveillance before complying
with Required Actions or other remedial measures that might
preclude completion of the Surveillance.

The basis for this delay period includes consideration of
unit conditions, adequate planning, availability of
personnel, the time required to perform the Surveillance,
the safety significance of the delay in completing the
required Surveillance, and the recognition that the most
probable result of any particular Surveillance being

,p performed is the verification of conformance with the
,

( requirements. When a Surveillance with a Frequency based
not on time intervals, but upon specified unit conditions or ;

operational situations, is discovered not to have been '

performed when specified. SR 3.0.3 allows the full delay
period of 24 hours to perform the Surveillance.

SR 3.0.3 also provides a delay period for completion of
Surveillances that become applicable as a consequence of
MODE changes imposed by Required Actions or a reactor trip.

Failure to comply with specified Frequencies for SRs is
expected to be an infrequent occurrence. Use of the delay
period established by SR 3.0.3 is a flexibility which is not
intended to be used as an operational convenience to extend
Surveillance intervals.

,

O
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SR 3.0.3 (continued)

If a Surveillance is not completed within the allowed delay
period, then the equipment is considered inoperable or the
variable is considered outside the specified limits and the
Completion Times of the Required Actions for the applicable
LCO Conditions begin immediately upon expiration of the
delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable is
outside the specified limits and the Completion Times of the.
Required Actions for the applicable LCO Conditions begin
immediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay period
allowed by this Specification, or within the Completion Time
of the ACTIONS, restores compliance with SR 3.0.1.

SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable SRs
must be met before entry into a MODE or other specified
condition in the Applicability.

3 This Specification ensures that system and component
Q OPERABILITY requirements and variable limits are met before

entry into MODES or other specified conditions in the
Applicability for which these systems and components ensure
safe operation of the unit. I

The provisions of this Specification should not be j!
interpre.ted as endorsing the failure to exercise the good |practice of restoring systems or component to OPERABLE
status before entering an associated MODE or other specified
condition in the Applicability.

1

i
,

,

'
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| SR 3.0.4 (continued)

However, in certain circumstances, failing to meet an SR
will not result in SR 3.0.4 restricting a MODE change or
other specified condition change. When a system, subsystem,
train. component device, or variable is inoperable or
outside its specified limits, the associated SR(s) are not
required to be performed, per SR 3.0.1. which states that
surveillances do not have to be performed on inoperable
equipment. When equipment is inoperable. SR 3.0.4 does not
a) ply to the associated SR(s) since the requirement for the
S1(s) to be performed is removed. Therefore. failing to
perform the Surveillance (s) within the specified Frequency,
on equipment that is inoperable, does not result in an
SR 3.0.4 restriction to changing MODES or other specified
conditions of the Applicability. However, since the LCO is
not met in this instance. LCO 3.0.4 will govern any
restrictions that may (or may not) apply to MODE or other
specified condition changes.

The provisions of SR 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the

p provisions of LCO 3.0.4 shall not 3revent changes in MODES
Q' or other specified conditions in t1e Applicability that '

result from any unit shutdown.

The precise requirements for performance of SRs are
|specified such that exceptions to SR 3.0.4 are not !

necessary. The specific time frames and conditions i

necessary for meeting the SRs are s)ecified in the
Frequency, in the Surveillance, or )oth. This allows
performance of Surveillances when the prerequisite
condition (s) specified in a Surveillance procedure require <

entry into the MODE or other specified condition in the
Applicability of the associated LC0 prior to the performance
or completion of a Surveillance. A Surveillance that could
not be performed until after entering the LCO Applicability,
would have its Frequency specified such that it is not "due"
until the specific conditions needed are met. Alternately,
the Surveillance may be stated in the form of a Note as not
required (to be met or Jerformed) until a 3 articular event,
condition, or time has Jeen reached. Furt1er discussion of
the specific formats of SRs* annotation is found in
Section 1.4. Frequency.

|

|

l
n
|G
,

BYRON - UNITS 1 & 2 B 3.0 - 17 Revision 0



. _ . . . ._ __. . _ _ . . . _ _ _ _ _ . . _ _ _ _ -_. ._ _ _.

SR Applicability
B 3.0 .

BASES

SR 3.0.4 (continued)

SR 3.0.4 is only applicable when entering MODE 4 from |
MODE 5. MODE 3 from MODE 4. MODE 2 from MODE 3. or MODE 1 !from MODE 2. -Furthermc,re. SR 3.0.4 is applicable when
entering any other specified condition in the Applicability
only while operating in MODE 1. 2. 3. or 4. The

;requirements of Srl 3.0.4 do not ap)1y in MODES S and 6. or -

in other specified conditions of tie Applicability (unless
in MODE 1. 2. 3. or 4) because the ACTIONS of individual :

Specifications sufficiently define the remedial measures to
be taken.

_ . _ .

SR 3.0.5 SR 3.0.5 establishes tne applicability of each Surveillance
to both Unit 1 and Unit 2 operation. Whenever a requirement
a) plies to only one unit, or is different for each unit,
t1is will be identified with parenthetical reference. Notes,
or other appropriate presentation within the SR. !

|

|

O i
1

i

|
4

j

;

,
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v,O B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDN)

BASES

BACKGROUND According to GDC 26 (Ref. 1), the reactivity control systems
must be redundant and capable of holding the reactor core
subtritical when shut down under cold conditions.
Maintenance of the SDM ensures that postulated reactivity
events will not damt;e the fuel.

SDM requirements provide sufficient reactivity margin to |
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and Anticipated Operational
Occurrences (A00s). As such the SDM defines the degree of
subcriticality that would be obtained immediately following
the insertion of all shutdown and control rods. assuming
that the single Rod Cluster Control Assembly (RCCA) of '

highest reactivity worth is fully withdrawn.

The system design requires that two independent reactivity
control systems be provided, and that one of these systems

_ p) be capable of maintaining the core subcritical under cold j
(, conditions. These requirements are provided by the use of

movable RCCAs and soluble boric acid in the Reactor Coolant
System (RCS). The Rod Control System can compensate for the
reactivity effects of the fuel and water temperature changes
accompanying power level changes over the range from full
load to no load. In addition, the Rod Control System,
together with the boration system. provides the SDM during
power operation and is ca)able of making the core
subcritical rapidly enoug1 to 3revent exceeding acceptable
fuel damage limits, assuming tlat the rod of highest
reactivity worth remains fully withdrawn. The Chemical and
Volume Control System can control the soluble boron
concentration to compensate for fuel depletion during
operation and all xenon burnout reactivity changes and
maintain the reactor subcritical under cold conditions.

During power operation. SDM control is ensured by operating
with the shutdown banks fully withdrawn and the control
banks within the limits of LCO 3.1.6. " Control Bank
Insertion Limits." When the unit is in the shutdown and
refueling modes, the SDM requirements are met by means of
adjustments to the RCS boron concentration.

f~%J .-.
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. APPLICABLE The minimum required SDM is assumed as an initial condition
| SAFETY ANALYSES. in the safety analyses. The safety analysis establishes an

|| SDM that ensures specified acceptable fuel design limits are r
not exceeded for normal operation and A00s, with the !

assumption of the highest worth rod stuck out on a reactor
trip.

The acceptance criteria for the SDM requirements are that
s)ecified acceptable fuel design limits are not exceeded.
T11s is done by ensuring that:

.

'

, a. The reactor can be made subcritical from all operating '

i conditions, transients, and Design Basis Accidents;

b. The reactivity transients associated with postulated
accident conditions are controllable within acceptable

,

limits (Departure from Nucleate Boiiing Ratio (DNBR)); ;

and fuel centerline temperature limits for A00s; and '

c. The reactor will be maintained sufficiently
Isubcritical to preclude inadvertent criticality in the

shutdown condition. .

The most limiting accident for the SDM requirements is based
on a Main Steam Line Break (MSLB) at zero power with no :

| decay heat, as described in the accident analysis (Ref. 2).
The increased steam flow resulting from a pipe break in the |

main steam system causes an increased energy removal fromt

the affected Steam Generator (SG). and consequently the RCS.
This results in a reduction of the reactor coolant

: temperature. The resultant coolant shrinkage causes a
'

reduction in pressure. In the presence of a negative
moderator temperature coefficient, this cooldown causes an

; increase in core reactivity. As RCS temperature decreases.
( the severity of an MSLB decreases until the MODE 5 value is

reached. The most limiting MSLB, with respect to aotential
fuel damage before a reactor trip occurs, is a dou)le ended
break of a main steam line inside containment initiated at
the end of core life The positive reactivity addition from

i the moderator temperature decrease will terminate when the
| affected SG boils dry. thus terminating RCS heat removal and
! cooldown. Following the MSLB, a post trip return to power
i may occur; however, no fuel damage occurs as a result of the

post trip return to power, and THERMAL POWER does not i

violate the Safety Limit (SL) requirement of SL 2.1.1. |
4 i

V] _

/
;

4

'
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APPLICABLE SAFETY ANALYSES (continued)

For MODE 5. the primary safety analysis that relies on the
SDM limits is the boron dilutinn analysis. In the boron
dilution analysis (Ref. 3), the required SDM defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration. These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is
most limiting at the beginning of core life, when critical

.

|

boron concentrations are highest.

In addition to the limiting MSLB and boron dilution
transients, the SDM requirement must also protect against:

,

a. An uncontrolled RCCA bank withdrawal condition: and

b. RCCA ejection accidents. !

Each of these events is discussed below.

Depending on the system initial conditions and reactivity |

~d("N is terminated by a high neutron flux, high pressurizer
insertion rate, the uncontrolled RCCA withdrawal transient

pressure, high pressurizer water level. OTAT, or OPAT
reactor trip (Ref. 4 and Ref. 5). In all cases, power
level RCS pressure linear heat rate, and the DNBR do not

i

exceed allowable limits. '

The ejection of an RCCA (Ref. 6) rapidly adds aositive
reactivity to the reactor core, causing both t7e core power
level and heat flux to increase with corresponding increases
in reactor coolant temperatures and pressure. The ejection
of an-RCCA also produces a time dependent redistribution of ;

core power. I

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even
though it is not directly observed from thc control room,
SDM is considered an initial condition process variable
because it is periodically monitored to ensure that the unit
is operating within the bouris of accident analysis
assumptions.

!

O |
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t

LCO SDM is a core design condition that can be ensured during i
o]eration through control rod positioning (control and
slutdown banks) and through the soluble boron concentration.

The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents
are the most limiting analyses that establish the SDM value

l of the LCO. For MSLB accidents, if the LCO is violated,
there is a potential to exceed the DNBR limit and to exceed
10 CFR 100. " Reactor Site Criteria." limits (Ref. 7). For

: the boron dilution accident, if the LC0 is violated. the
minimum recuired time assumed for operator action to
terminate cilution may no longer be applicable.

w. ;

'

APPLICABILITY In MODE 2 with k , < 1.0 and MODES 3. 4. and 5. the SDM
requirements are,, applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses,

| discussed above. In MODE 6. the shutdown reactivity
requirements are given in LC0 3.9.1 " Boron Concentration."
In MODE 1 and MODE 2 with k , a 1.0 SDM is ensured by
complyingwithLC03.1.5."$,hutdownBankInsertionLimits."

,

! and LCO 3.1.6. " Control Bank Insertion Limits."
!

_

ACTIONS A.1

If the SDM requirements are not met, boration must be,

'

initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that
boration will be continued until the SDM requirements are

| met.

In the determination of the required combination of boration
flow rate and boron concentration. there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as:

| possible. the boron concentration should be a highly
concentrated solution, such as that normally found in the
boric acid storage tank or the refueling water storage tank.
The o)erator should borate with the best source available
for t1e unit conditions.

D
iV
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ACTIONS (continued)

;

In determining the boration flow rate, the time in core life I

must be considered. For instance the most difficult time
in core life to increase the RCS boron concentration is at I

the beginning of life when the boron concentration may |
approach or exceed 2000 ppm. A.ssuming that a value of |
1% Ak/k must be recovered and a boration flow rate of |30 gam. it is possible to increase the boron concentration

;

of t1e RCS by 123 ppm in approximately 74 minutes assuming a 1

7000 ppm boric acid solution. If a boron worth of ;
8.12 pcm/p]m is assumed, this combination of parameters will :
increase t1e SDM by 1% Ak/k. These boration parameters of !
30 gpm and 7000 ppm represent typical values and are '

provided for the purpose of offering a specific example. !

|

SURVEILLANCE SR 3.1.1.1
REQUIREMENTS

In MODE 2 with kerr < 1.0 and MODES 3. 4 and 5. the SDM is
verified by performing a reactivity balance calculation,
considering the listed reactivity effects:

g
() a. RCS boron concentration;

b. Control bank position:

c. RCS average temperature:

d. Fuel burnup based on gross thermal energy generation:
|
,

e. Xenon concentration;

f. Samarium concentration; and I

g. Isothermal Temperature Coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical and the fuel
temperature will be changing at the same rate as the RCS.
The SDM limits are specified in the COLR.

!

/
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SURVEILLANCE REQUIREMENTS (continued)

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and the low
probability of an accident occurring without the required
SDM. This allows time for the operator to collect the
required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES 1. 10 CFR 50. Appendix A. GDC 26.

2. UFSAR. Section 15.1.5. '

3. UFSAR. Section 15.4.6.

4. UFSAR. Section 15.4.1.

5. UFSAR. Section 15.4.2.

6. UFSAR. Section 15.4.8.

A 7. 10 CFR 100.U

r

O
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i Core Reactivity
| B 3.1.2 |
|

O B 3.1 REACTIVITY CONTROL SYSTEMSv
B 3.1.2 Core Reactivity

BASES

i

,

BACKGROUND According to GDC 26. GDC 28. and GDC 29 (Ref. 1) reactivity
shall be controllable, such that subcriticality is

| maintained under cold conditions. and acceptable fuel design
| limits are not exceeded during normal o)eration and '

anticipated operational occurrences. Tierefore, reactivity
L balance is used as a measure of the predicted versus
| measured core reactivity during power operation. The

,

| periodic confirmation of core reactivity is necessary to
ensure that Design Basis Accident (DBA) and transient safety

| analyses remain valid. A large reactivity difference could
! be the result of unanticipated changes in fuel, control rod
! worth, or operation at conditions not consistent with those
L assumed in the predictions of core reactivity, and could

potentially result in a loss of Shutdown Margin (SDM) or
violation of acceptable fuel design limits. Comparing '

predicted versus measured core reactivity validates the
nuclear methods used in the safety analysis and su) ports the >

SDM demonstrations (LCO 3.1.1, " SHUTDOWN MARGIN (S)M)") in
hc ensuring the reactor can be brought safely to cold,

subcritical conditions.
!

! When the reactor core is critical or in normal power
| operation, a reactivity balance exists and the net
i reactivity is zero. A comparison of predicted and measured
! reactivity is convenient under such a balance, since

parameters are being maintained relatively stable under
.

steady state aower conditions. The positive reactivity '

inherent in t1e core design is balanced by the negative
reactivity of the control components, thermal feedback,

, neutron leakage, and materials in the core that absorb
| neutrons, such as burnable absorbers producing zero net

,! reactivity. Excess reactivity can be inferred from the |

boron letdown curve (or critical boron curve). which !provides an indication of the soluble boron concentration in I

the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for i

comparison with the )redicted value with other variables ,

fixed or stable (suc1 as rod height. temperature, pressure. l

and power), provides a convenient method of ensuring that '

core reactivity is within design expectations and that the
calculational models used to generate the safety analysis
are adequate.
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Core Reactivity
'

B 3.1.2 '

BASES

| BACKGROUND (continued)

In ofder to achieve the required fuel cycle energy output.
the* uranium enrichment, in the new fuel loading and in the
fuel remaining from the previous cycle, provides excess
positive reactivity beyond that required to sustain steady

| state operation throughout the cycle. When the reactor is
critical at RATED THERMAL POWER (RTP) and normal operating
tem)erature, the excess positive reactivity is compensated,

! by aurnable absorbers (if any) control rods, whatever
neutron poisons (mainly xenon and samarium) are present in
the fuel and the RCS boron concentration.

I

When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes, the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THERMAL POWER.
The boron letdown curve is based on steady state o)eration,

| at RTP. Therefore. deviations from the predicted Joron
,

'

i letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models or ;
abnormal core conditions, and must be evaluated.

/' N
'\ )''

APPLICABLE The acceptance criteria for core reactivity are that the
| SAFETY ANALYSES reactivity balance limit ensures plant operation is

maintained within the assumptions of the safety analyses.

Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of core reactivity. In particular.
SDM and reactivity transients, such as control rod

| withdrawal accidents or rod ejection accidents. are very
sensitive to accurate prediction of core reactivity. These
accident analysis evaluations rely on computer codes that
have been qualified against available test data, operating'

plant data, and analytical benchmarks. Monitoring
reactivity balance additionally ensures that the nuclear
methods provide an accurate representation of the core
reactivity.

!

!

!

|

t

.
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Core Reactivity
B 3.1.2

l

|

BASES
'

; APPLICABLE SAFETY ANALYSES (continued)

Design calculations and safety analyses are performed for
each fuel cycle for the purpose of predetermining reactivity'

behavior and the RCS boron concentration requirements for
! reactivity control during fuel depletion.

The comparison between measured and predicted initial core:
! reactivity provides a normalization for the calculational

models used to predict core reactivity. If the measured and
predicted RCS boron concentrations for identical core

|- conditions at Beginning Of Life (BOL) do not agree, then the
' assumptions used in the reload cycle design analysis or the

calculational models used to predict soluble boron
requirements may not be accurate. If reasonable agreement
between measured and predicted core reactivity exists at

! BOL. then the prediction may be normalized to the measured
boron concentration. Thereafter. any significant deviations
in the measured boron concentration from the predicted boron
letdown curve that develop during fuel depletion may be an
ji.dication that the calculational model is not adequate for
core burnups beyond BOL. or that an unexpected change in
core conditions has occurred.

'

The normalization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the control
rods in their normal positions for power operation. Tk j:

; normalization is performed at BOL conditions, so that .-.i i

reactivity relative to predicted values can be continually '

monitored and evaluated as core conditions change during the
cycle.

' Core reactivity satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

|

| i
,

,

*

/
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Core Reactivity
B 3.1.2

|

'() BASES
|V

i LCO Long term core reactivity behavior is a result of the core
| physics design and cannot be easily controlled once the core

design is fixed. During operation, therefore, the LCO can
i

only be ensured through measurement and tracking, and i
appropriate actions taken as necessary. Large differences 1;

between actual and predicted core reactivity may indicate l
| that the assumptions of the DBA and transient analyses are |
| no longer valid, or that the uncertainties in the Nuclear
; Design Methodology are larger than expected. A limit on the

reactivity balance of- 1% Ak/k has been established based
; on engineering judgment. A 1% deviation in reactivity from |
| that 3redicted is larger than expected for normal operation

and s1ould therefore be evaluated.

i When measured core reactivity is within 1% Ak/k of the
credicted value at steady state thermal conditions the core
is cor,sidered to be operating within acceptable design i
limits. Since deviations from the limit are normally !

,

detected by comparing predicted and measured steady state i

RCS critical boron concentrations the difference between |
measured and predicted values would be approximately 100 ppm j,

| (depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits for

O. analysis of boron concentration samples, so that spurious
, violations of the limit due to uncertainty in measuring the
! RCS boron concentration are unlikely.
!
r

|' |

APPLICABILITY The limits on core reactivity must be maintained Juring |
| MODES 1 and 2 because a reactivity balance must exist when ;

| the reactor is critical or producing THERMAL POWER. As the I
'

fuel depletes, core conditions are changing, and
confirmation of the reactivity balance ensures the core is i,

'

operating as designed. This Specification does not apply in
MODES 3. 4. and 5 because the reactor is shut down and the !

reactivity balance is not changing.

| In MODE 6. fuel loading results in a continually changing
I core reactivity. Boron concentration requirements

(LCO 3.9.1. " Boron Concentration") ensure that fuel
movements are performed within the bounds of the safety
analysis. An SDM demonstration is required during the first
startup following operations that could have altered core
reactivity (e.g.. fuel movement, control rod replacement.
control rod shuffling).

.

.
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! Core Reactivity
i B 3.1.2

.

f) BASES
v

,

I ACTIONS A.1 and A.2

| Should an anomaly develop between measured and predicted |'

core reactivity, an evaluation of the core design and safety
analysis must be performed. Core conditions are evaluated
to determine their consistency with input to design
calculations. Measured core and process parameters are

| evaluated to determine that they are within the bounds of
'

the safety analysis, and safety analysis calculational
i models are reviewed to verify that they are adequate for'

representation of the core conditions. The required
Com)letion Time of 7 days is based on the low probability of

| a D3A occurring during this period, and allows sufficient
! time to assess the physical condition of the reactor and
| complete the evaluation of the core design and safety
' analysis.
|

Following evaluations of the core design and safety|

analysis, the cause of the reactivity anomaly may be
resolved. If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS

! O boron concentration requirements may be performed to
it demonstrate that core reactivity is behaving as expected.

'

If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if,

| possible. If the cause of the reactivity anomaly is in the
| calculation technique, then the calculational models must be
| revised to provide more accurate predictions. If any of

these results are demonstrated, and it is concluded that the'

reactor core is acceptable for continued operation, then the
boron letdown curve may be renormalized and power operation
may continue. If operational restriction or additional SRs
are necessary to ensure the reactor core is acceptable for
continued operation, then they must be defined.

The required Completion Time of 7 days is adequate for
preparing whatever operating restrictions or Surveillances
that may be required to allow continued reactor operation.

!

!

!

!O
'V
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Core Reactivity
B 3.1.2

ID BASESO
ACTIONS (continued)

kl

If the core reactivity cannot be restored to within the
1% Ak/k limit, the plant must be brought to a MODE in which
the LC0 does not apply. To achieve this status, the plant
must be brought to at least MODE 3 within 6 hours. If the
SDM for MODE 3 is not met, then the boration required by
SR 3.1.1.1 would occur. The allowed Completion Time is
reasonable, based on operating experience, for reaching
MODE 3 from full power conditions in an orderly manner and
without challenging plant systems. !

SURVEILLANCE 1R_ 3.1.2.1 j
REQUIREMENTS

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparison is made considering that other core conditions
are fixed or stable, including control rod position.
moderator temperature, fuel temperature, fuel depletion,

(m xenon concentration, dnd samarium concentration. The
Q Surveillance is performed prior to entering MODE 1 after

each refueling as an initial check on core conditions and
design calculations at BOL.

SR 3.1.2.2

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparison is made considering that other core conditions
are fixed or stable, including control rod position,
moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration. The
required Frequency of 31 Effective Full Power Days (EFPD) is
acceptable based on the slow rate of core changes due to
fuel depletion and the presence of other indicators (0PTR,
AFD, etc.) for prompt indication of an anomaly.

e
(s
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'

SURVEILLANCE REQUIREMENTS (continued)
]

The SR is modified by two Notes. Note 1 states that the
SR is only required to be performed after 60 EFPD. Note 2
indicates that the normalization of predicted core
reactivity to the measured value may take place within the
first 60 EFPD after each fuel loading. This allows
sufficient time for core conditions to reach steady state,
but prevents operation for a large fraction of the fuel
cycle without establishing a benchmark for the design
calculations.

REFERENCES 1. 10 CFR 50. Appendix A. GDC 26, GDC 28, and GDC 29.

2. UFSAR. Chapter 15.

. 7%
-t

BYRON - UNITS 1 & 2 B 3.1.2 - 7 Revision 0



. . . , , , , , , .
.

Core Reactivity
B 3.1.2

,.
,

. BASES(J

aR,y
This page intentionally left blank.

O
BYRON - UNITS 1 & 2 B 3.1.2 - 8 Revision 0

. ..

.

.

.. _ _ _ _ _ _ _ _ _ _ _ _ _



- - . . .-- -. -- - . - - -.. .. .. .._- .

MTC
B 3.1.3

O B 3.1 REACTIVITY CONTROL SYSTEMS(O
B 3.1.,3 Moderator Temperature Coefficient (MTC)

BASES

BACKGROUND According to GDC 11 (Ref. 1), the reactor core and its |
interaction with the Reactor Coolant System (RCS) must be !
designed for inherently stable power operation, even in the '

possible event of an accident. In particular, the net
reactivity feedback in the system must compensate for any
unintended reactivity increases.

The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderatt ' temperature;
conversely, a negative MTC means that reactivity decreases ,

with increasing moderator temperature). The reactor is |
designed to operate with a negative MTC over the largest
possible range of fuel cycle operation. Therefore, a
coolant temperature increase will cause a reactivity
decrease, so that the coolant temperature tends to return
toward its initial value. Reactivity increases that cause a

p coolant temperature increase will thus be self limiting, and
v stable power operation will result.

MTC values are predicted at selected burnups during the
safety evaluation analysis and are confirmed to be
acceptable by measurements. The actual value of the MTC is
dependent on core characteristics, such as fuel loading and
reactor coolant soluble boron concentration. The core
design may require additional fixed distributed 301 sons to
yield an MTC at Beginning Of Life (BOL) within t1e range
analyzed in the plant accident analysis. The End Of Life
(EOL) MTC is also limited by the requirements of the
accident analysis. Fuel cycles that are designed to achieve
high burnups or that have changes to other characteristics
are evaluated to ensure that the MTC does not exceed the EOL
limit.

The limitations on MTC are provided to ensure that the value
of this coefficient remains within the limiting conditions
assumed in the UFSAR accident and transient analyses.

O
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BACKGROUND (continued)

If the LCO limits are not met. the unit response during
transients may not be as predicted. The core could violate
criteria that prohibit a return to criticality, or the
departure from nucleate boiling ratio criteria of the
approved correlation may be violated, which could lead to a
loss of the fuel cladding integrity.

The SRs for measurement of the MTC at the beginning and near
the end of the fuel cycle are adequate to confirm that the
MTC remains within its limits since this coefficient changes
slowly due principally to the reduction in RCS boron
concentration associated with fuel burnup.

APPLICABLE The acceptance criteria for the specified MTC are:
SAFETY ANALYSES

a. The MTC values must remain within the bounds of those
used in the accident analysis (Ref. 2) and

b. The MTC must be such that inherently stable power
operations result during normal operation ande

( accidents such as overheating and overcooling events.

Additionally, the limitation on MTC also ensures that the
Anticipated Transient Without Scram (ATWS) risk is
acceptable. A cycle specific Unfavorable Exposure Time
(UET) value will be calculated to ensure < 5% of the cycle
operations occur when the reactivity feedback is not
sufficient to prevent exceeding an ATWS overaressurization
condition of a 3200 psig in the RCS. This UET value will be
updated for each core reload and appropriately considers the
effects of changes in MTC. including any variations that are
more adverse than those originally modeled in the analyses
supporting the basis for the final ATWS rule.

OV
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B 3.1.3

BASES

APPLICABLE SAFETY ANALYSES (continued)

Reference 2 contains analyses of accidents that result in
both overheating and overcooling of the reactor core. MTC
is one of the controlling parameters for core reactivity in
these accidents. Both the most positive value and most
negative value of the MTC are important to safety, and both
values must be bounded. Values used in the analyses
consider worst case conditions to ensure that the accident
results are bounding (Ref. 3).

The consequences of accidents that cause core overheating
must be evaluated when the MTC is positive. Such accidents
include the rod withdrawal transient from either zero or
RTP, loss of main feedwater flow, and loss of forced reactor
coolant flow. The consequences of accidents that cause core
overcooling must be evaluated when the MTC is negative.
Such accidents include sudden feedwater flow increase and
sudden decrease in feedwater temperature.

In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis
conditions appropriate to each accident. The bounding valuep is determined by considering rodded and unrodded conditions.

V whether the reactor is at full or zero power, and whether it
is the BOL or EOL. The most conservative combination
a]propriate to the accident is then used for the analysis
(Ref. 2).

MTC values are bounded in reload safety evaluations assuming
steady state conditions at BOL and EOL. An EOL measurement
is conducted at conditions when the RCS boron concentration
reaches approximately 300 ppm. The measured value may be
extrapolated to project the E0L value, in order to confirm
reload design predictions.

MTC satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even
though it is not directly observed and controlled from the
control room, MTC is considered an initial condition process
variable because of its dependence on boron concentration.

O
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Il BASES
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'

-
i

LC0 LC0 3.1.3 requires the MTC to be within specified limits of |
the COLR to ensure that the core operates within the
assumptions of the accident analysis. During the reload
core safety evaluation, the MTC is analyzed to determine i

,

! that its values remain within the bounds of the original d

accident analysis during operation.
1

Assumptions made in safety analyses require that the MTC be
j

less positive than a given u]per bound and more positive
iL than a given lower bound. T1e MTC is most positive at BOL:

this upper bound must not be exceeded. This maximum upper
limit occurs at BOL. All Rods Out (ARO). hot zero power

| conditions. At E0L the MTC takes on its most negative
value, when the lower bound becomes important. This
LC0 exists to ensure that both the upper and lower bounds

|
| are not exceeded.

| During operation, therefore, the conditions of the LC0 can
only be ensured through measurement. The Surveillance
checks at BOL and EOL on MTC provide confirmation that the
MTC is behaving as anticipated so that the acceptance
criteria are met.

O
V The LCO establishes a maximum positive value that cannot be

exceeded. The BOL positive limit and the EOL negative limit
| are established in the COLR to allow specifying limits for
i each particular cycle. The COLR typically imposes a more

restrictive upper limit than the bounding value ofi

: Figure 3.1.3-1. This permits the unit to take advantage of'

im) roved fuel management and changes in unit operating
scledule.

!

|

|

APPLICABILITY Technical Specifications place both LCO and SR values on
MTC. based on the safety analysis assumptions described
above.

|

|.

I-
i

i

'

.
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MTC
B 3.1.3

C BASESD'
APPLICABILITY (continued)

In MODE 1, the limits on MTC must be maintained to ensure
that any accident initiated from THERMAL POWER operation
will not violate the design assumptions of the accident
analysis. In MODE 2 with the reactor critical, the upper
limit must also be maintained to ensure that startup and i

subcritical accidents (such as the uncontrolled Rod Cluster
Control Assembly (RCCA) withdrawal accident) will not
violate the assumptions of the accident analysis. The lower
MTC limit must be maintained in MODES 2 and 3, in addition

,

to MODE 1, to ensure that cooldown accidents will not
!violate the assumptions of the accident analysis. In

MODES 4. 5, and 6. this LCO is not applicable, since no
Design Basis Accidents using the MTC as an analysis
assumption are initiated from these MODES.

ACTIONS M
If the BOL MTC limit is violated, administrative withdrawal
limits for control banks must be established to maintain the

p- MTC within its limits. These withdrawal limits shall be in
addition to the insertion limits of LCO 3.1.6 " Control Bank1

Insertion Limits " The MTC becomes more negative with
control bank insertion and decreased boron concentration. A
Completion Time of 24 hours provides enough time for )
evaluating the MTC measurement and computing the required
control bank withdrawal limits.

As cycle burnup is increased, the RCS boron concentration
will be reduced. The reduced boron concentration causes the
MTC to become more negative. Using physics calculations,
the time in cycle life at which the calculated MTC will meet ,

!

the LC0 requirement can be determined. At this point in i
core life Condition A no longer exists. The unit is no
longer in the Required Action, so the administrative
withdrawal limits are no longer in effect. '

, ,

O.

V
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ACTIONS (continued)

fL1

If the required administrative withdrawal limits at BOL are
not established within 24 hours. the unit must be brought to
MODE 2 with k,fr < 1.0 to prevent operation with an MTC that
is more positive than that assumed in safety analyses.

The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

C.1

Exceeding the EOL MTC limit means that the safety analysis
assumptions for the EOL accidents that use a bounding
negative MTC value may be invalid. If the EOL MTC limit is
exceeded. the unit must be brought to a MODE or condition in
which the LC0 requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 4
within 12 hours.

hr The allowed Completion Time of 12 hours is reasonable. based
on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.1.3.1
REQUIREMENTS

This SR requires measurement of the MTC at BOL prior to
entering MODE 1 in order to demonstrate compliance with the
most positive MTC LCO. Entry into the MODES or other
specified conditions (i.e. . MODE 2 with k , a 1.6) is
acceptable provided MTC is required to be,,within the upper
limit prior to entering MODE 1. Meeting the limit prior to
entering MODE 1 ensures that the limit will also be met at
higher power levels.

O
-
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B 3.1.3

( BASES

SURVEILLANCE REQUIREMENTS (continued) '

The BOL MTC value for ARO will be inferred from isothermal
temperature coefficient measurements obtained during the
physics tests after refueling. The ARO value can be
directly compared to the BOL MTC limit of the LCO. If

required measurement results and predicted design values
can be used to establish administrative withdrawal limits
for control banks.

SR 3.1.3.2

In a similar fashion. the LCO demands that the MTC be less
negative than the specified value for EOL full power
conditions. This measurement may be performed at any
THERMAL POWER but its results must be extrapolated to the
conditions of RTP and all banks withdrawn in order to make a
proper comparison with the LC0 value. Because the RTP MTC
value will gradually become more negative with further core
depletion and boron concentration reduction, a 300 ppm SR
value of MTC should necessarily be less negative than the
EOL LC0 limit. The 300 ppm SR value is sufficiently less
negative than the EOL LCO limit value to ensure that the LCO
limit will be met when the 300 ppm Surveillance criterion is

-O met.

The SR is modified by three Notes. Note 1 indicates that
,

the SR is not required to be performed until 7 Effective !
Full Power Days (EFPD) after reaching the equivalent of an j
equilibrium RTP all rods out (AR0) boron concentration of j
300 ppm. Note 2 indicates that if the 300 ppm Surveillance i

limit is exceeded it is Jossible that the EOL limit on MTC |

could be reached before t1e planned EOL. Because the MTC
changes slowly with core depletion the Frequency of 14 EFPD
is sufficient to avoid exceeding the EOL limit. Note 3
indicates that the Surveillance limit for RTP boron
concentration of 60 ppm is conservative. If the measured
MTC at 60 pam is more positive than the 60 ppm Surveillance
limit the EOL limit will not be exceeded because of the
gradual manner in which MTC changes with core burnup.

i

I

o
U
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REFERENCES 1. 10 CFR 50. Appendix A. GDC ll.

2. UFSAR. Chapter 15.

3. WCAP-9273-NP-A, " Westinghouse Reload Safety Evaluation
Methodology," July 1985.
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Rod Group Alignment Limits
B 3.1.4

!

-B 3.1 REACTIVITY CONTROL SYSTEMS
,

B 3.1.4 Rod Group Alignment Limits

BASES

| BACKGROUND The OPERABILITY (i.e.. trippability) of the shutdown and
| control rods is an initial assumption in all safety analyses
{ that assume rod insertion upon reactor tri). Maximum rod

misalignment is an initial assumption in tie safety analysis
that directly affects core power distributions and
assumptions of available SDM.

The ap)licable criteria for these reactivity and power
| distriJution design requirements are 10 CFR 50. Appendix A.

GDC 10. " Reactor Design," GDC 26, " Reactivity Control System
Redundancy and Protection" (Ref. 1) and 10 CFR 50.46.
" Acceptance Criteria for Emergency Core Cooling Systems for
Light Water Nuclear Power Plants" (Ref. 2). I

,

Mechanical or electrical failures may cause a control rod to
become inoperable or to become misaligned from its group.

. Control rod inoperability or misalignment may cause
|l increased power peaking due to the asymmetric reactivity

distribution, and a reduction in the total available rod'

worth for reactor shutdown. Therefore, control rod

alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement;

1

of a minimum SDM.

Limits on control rod alignment have been established, and
all rod positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and;

SDM iimits are preserved.

Rod Cluster Control Assemblies (RCCAs) or rods, are moved
by their Control Rod Drive Mechanisms (CRDMs). Each CRDM
moves its RCCA one step (approximately % inch) at a time,
but at varying rates (steps per minute) depending on the
signal output from the Rod Control System. !

,

!

,
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Rod Group Alignment Limits
B 3.1.4

,

3 BASES
(

BACKGROUND (continued)

The 53 RCCAs are divided among four control banks and five
shutdown banks. A bank of RCCAs consists of either one

igroup, or, two groups that are moved in a staggered fashion '

to provide for precise reactivity control but which are
always within one step of each other. Each of the control |
banks are divided into two groups, for a total of 25 control |
bank rods. Shutdown banks A and B are also divided into twot

groups, however, shutdown banks C. D and E have only one
group each, for a total of 28 shutdown bank rods. A group :
consists of two or more RCCAs that are electrically
paralleled to step simultaneously.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
moved in an overlap pattern, using the following withdrawal
sequence: When control bank A reaches a predetermined
height in the core, control bank B begins to move out with '

control bank A. Control bank A stops at the fully withdrawn
position, and control bank B continues to move out. When
control bank B reaches a predetermined height, control
bank C begins to move out with control bank B. This

g/ sequence continues until control banks A. B and C are at
y the fully withdrawn position. and control bank D is

aaproximately halfway withdrawn. The insertion sequence is
t1e opposite of the withdrawal sequence. The control rods
are arranged in a radially symmetric pattern, so that
control bank motion does not introduce radial asymmetries in

;

the core power distributions.

The axial )osition of shutdown rods and control rods is !indicated Jy two separate and independent systems, the Bank :
; Demand Position Indication System (commonly called group |
| step counters) and the Digital Rod Position Indication i

| (DRPI) System. !

!

I

|

|

n
V |

( BYRON - UNITS 1 & 2 B 3.1.4 - 2 Revision 0

,

-



_ _ __ _

Rod Group Alignment Limits
B 3.1.4

O BASES
V

BACKGROUND (continued)

The Bank Demand Position Indication System counts the pulses
from the rod control system that moves the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should,
therefore, all be at the same position indicated by the
group step counter for that grou). The Dank Demand Position
Indication System is considered lighly precise ( 1 step or

% inch) but not very reliable because it is a demanded
position indication, not an actual position indication. For
example, if a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.

The DRPI System provides a highly accurate indication of
actual control rod position, but at a lower precision than
the step counters. This system is based on inductive analog
signals from a series of coils spaced along a hollow tube
with a center to center distance of 3.75 inches which is
six steps. To increase the reliability of the system, the
inductive coils are connected alternately to data system A
or B. Thus, if one system fails, the DRPI will go on half

A accuracy with an effective coil spacing of 7.5 inches, whichV is 12 steps. Therefore, the normal indication accuracy of
the DRPI System is 6 steps ( 3.75 inches), and the
maximum uncertainty is 12 steps ( 7.5 inches). With an
indicated deviation of 12 steps between the group step
counter and DRPI the maximum deviation between actual rod
position and the demand position could be 24 steps, or
15 inches.

BYRON - UNITS 1 & 2 B 3.1.4 - 3 Revision 0
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Rod Group Alignment Limits
B 3.1.4

O BASESD
APPLICABLE Control rod misalignment accidents are analyzed in the
SAFETY ANALYSES safety analysis (Ref. 3). The acceptance criteria for

addressing control rod inoperability or misalignment are
that:

a. There be no violations of:

1. specified acceptable fuel design limits, or

2. Reactor Coolant System (RCS) pressure boundary
integrity; and

b. The core remains subcritical after accident
transients.

Two types of misalignment are distinguished. During
movement of a control rod group. one rod may stop moving,
while the other rods in the group continue (i.e., statically
misaligned RCCA). This condition may cause excessive power
peaking. The second type of misalignment occurs if one rod
fails to insert upon a reactor trip and remains stuck fully
withdrawn. This condition requires an evaluation to

;' m determine that sufficient reactivity worth is held in theg

Q control rods to meet the SDM requirement, with the maximum
worth rod stuck fully withdrawn.

Two types of analysis are performed in regard to static rod
misalignment (Ref. 4). With control banks at their
insertion limits, one type of analysis considers the case
when any one rod is completely inserted into the core. The
second type of analysis considers the case with control
bank D inserted to its full power insertion limit and one
RCCA fully withdrawn. Satisfying limits on de)arture from
nucleate boiling ratio in both of these cases )ounds the
situation when a rod is misaligned from its group by
12 steps.

Another type of misalignment occurs if one RCCA fails to
insert upon a reactor trip and remains stuck fully
withdrawn. This condition is assumed in the evaluation to
determine that the recuired SDM is met with the maximum
worth RCCA fully withcrawn (Ref. 5).

O%J

' BYRON - UNITS 1 & 2 B 3.1.4 - 4 Revision 0

_ - _ _ _ _ _ _ _ _ _ _



_ - - - , . - . . - _ _ _ . - .

Rod Group Alignment Limits
B 3.1.4 ,

!

BASES-

APPLICABLE SAFETY ANALYSES (continued)

The Required Actions in this LCO ensure that either
deviations from the alignment limits will be corrected or
that THERMAL POWER will be adjusted so that excessive local<

Linear Heat Rates (LHRs) will not occur, and that the,

'

requirements on SDM and ejected rod worth are preserved,

Continued operation of the reactor with a misaligried control
rod is allowed if the heat flux hot channel factor (F
and the nuclear enthalpy rise hot channel factor (Fis)o(Z))are
verified to be within their limits in the COLR and the
safety analysis is verified to remain valid. When a control
rod is mi.saligned, the assumptions that are used to
determine the rod insertion limits. AFD limits, and quadrant
power tilt limits are not preserved. Therefore, the limits
may not preserve the design peaking factors, and Fo(Z) and
Fig must be verified directly by incore mapping. Bases
Section 3.2 (Power Distribution Limits) contains more
complete discussions of the relation of Fo(Z) and fin to the
operating limits.

Shutdown and control rod OPERABILITY and alignment are

| (A)
directly related to power distributions and SDM. which are

; initial conditions assumed in safety analyses. Therefore
they satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The limits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.

. The requirements on OPERABILITY ensure that upon reactor
i trip, the assumed reactivity will be available and will be

inserted. The OPERABILITY requirements (i.e. trippability
to meet SDM) are se]arate from the alignment requirements,
which ensure that t1e RCCAs and banks maintain the correct
power distribution and rod alignment. The rod OPERABILITY
requirement is satisfied provided the rod will fully insert
in the required rod drop time assumed in the safety

| analysis. Rod control malfunctions that result in the
| inability to move rods (e.g. rod urgent failures), but do
| not impact trippability, do not result in rod inoperability
i provided proper alignment.
| |

.

. A.
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Rod Group Alignment Limits :

B 3.1.4

- BASES '

LC0 (continued) !

The requirement to maintain individual indicated rod
positions within 12 steps of their group step counter demand
position is conservative. The minimum misalignment assumed
in safety analysis is 24 steps (15 inches), and in some !
cases a total misalignment from fully withdrawn to fully ;

inserted is assumed. 1

Failure to meet the requirements of this LCO may produce
unacceptable power peaking factors and LHRs. or unacceptable
SDMs. all of which may constitute initial conditions
inconsistent with the safety analysis.

APPLICABILITY The requirements on RCCA OPERABILITY and alignment are
ap)licable in MODES 1 and 2 because these are the only
M0]ES in which neutron (or fission) pover is generated, and
the OPERABILITY (i.e., trippability) and alignment of rods
have the potential to affect the safety of the plant. In
MODES 3. 4. 5. and 6. the alignment limits do not apply
because the control rods are fully inserted and the reactor

(q is shut down and not producing fission power. In the
j shutdown MODES, the OPERABILITY of the shutdown and control

rod; has the potential to affect the required SDM. but this
effect can be compensated for by an increase in the boron
concentration of the RCS. See LC0 3.1 1 " SHUTDOWN MARGIN
(SDM)." for SDM in MODES 3. 4. and 5 and LCO 3.9.1 " Boron
Concentration." for boron concentration requirements for
MODE 6.

BYRON - UNITS 1 & 2 B 3.1.4 - 6 Revision 0
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Rod Group Alignment Limits
,

B 3.1.4 |
'

BASES

I

ACTIONS A.1.1 and A.1.2

When one or more rods are ino)erable (i.e.. untri)pable),
there is a possibility that r,1e required SDM may )e
adversely affected. Under these conditions, it is important
to determine the SDM, and if it is less than the required
value specified in the COLR. initiate boration until the
required SDM is recovered. The Completion Time of 1 hour is
adequate for determining SDM and if necessary, for
initiating boration to restore SDM to within limit.

In this situation SDM verification must account for the
worth of the untrippable rod (s), as well as the rod of
maximum worth.

L.2

If the inoperable rod (s) cannot be restored te OPERABLE
status, the unit must be brought to a MODE or condition in '

which the LC0 requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 3
within 6 hours.

'

The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems.

B.1.1 and B.1.2
,

When a rod becomes misaligned, it can usually be moved and
is still trippable. If the rod can be realigned within '

,

1 hour, local xenon redistribution during this short
interval will not be significant, and operation may proceed
without further restriction.

An alternative to realigning a single misaligned RCCA to the
group average position is to align the remainder of the
group to the position of the misaligned RCCA. However, this
must be done without violating the bank sequence, overlap. ;

and insertion limits specified in LC0 3.1.5. " Shutdown Bank
Insertion Limits," and LC0 3.1.6, " Control Bank Insertion
Limits." One hour gives the operator sufficient time to
adjust the rod positions in an orderly manner.

O
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Rod Group Alignment Limits
B 3.1.4

BASES

ACTIONS (continued)

However, in many cases, realigning the remainder of the
group to the misaligned rod may not be desirable. For
example, realigning control bank B to a rod that is
misaligned 15 steps from the top of the core would require a
significant power reduction, since control bank D must be
fully inserted and control bank C must be partially
inserted.

With a misaligned rod. SJM must be verified to be within
limit (specified in the COLR) or boration must be initiated
to restore SDM to within limit. 1

Power operation may continue with one RCCA trippable but i

misaligned, provided that SDM is verified within 1 hour.

The Completion Time of 1 hour represents the time necessary !
for determining the actual unit SDM and. if necessary. ;

aligning and starting the necessary systems and components
to initiate boration to restore SDM to within limit.

B.2. B.3. B.4. B.5. and B.6 .

,

For continued operation with a misaligned rod, THERMAL POWER
must be reduced. SDM must periodically be verified within
limits (specified in the COLR). hot channel factors (Fo(Z) ,

and Fis) must be verified within limits. and the safety ;

analyses must be re-evaluated to confirm continued operation
,is permissible.
:

Reduction of power to 75% RTP ensures that local LHR j
increases due to a misaligned RCCA will not cause the core :
design criteria to be exceeded (Ref. 4). The Completion
Time of 2 hours gives the operator sufficient time to ]
accomplish an orderly power reduction without challenging
the Reactor Protection System.

When a rod is known to be misaligned, there is a potential
to impact the SDM. Since the core conditions can change
with time, periodic verification of SDM is required. A
Frequency of 12 hours is sufficient to ensure this
requirement continues to be met.

!
I

i.
1

)

'
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Rod Group Alignment Limits i
B 3.1.4 *

,

() BASES
V

ACTIONS (continued)

Verifying that Fo(Z) and fin are within the required limits
ensures that current operation at 75% RTP with a rod

jmisaligned is not resulting in power distributions that may '

invalidate safety analysis assumptions at full power. The
Completion Time of 72 hours allows sufficient time to obtain !
flux maps of the core power distribution using the incore
flux mapping system and to calculate Fo(Z) and Fis.

Once current conditions have been verified acceotable, time
is available to perform evaluations of accident analysis to

.

determine that core limits will not be exceeded during a |
Design Basis Accident for the duration of operation under
these conditions. A Completion Time of 5 days is sufficient ,

I

time to obtain the required input data and to perform the
analysis. l

Accident analyses (Ref. 3) requiring re-evaluation for {continued operation with a misaligned rod include.
,
,

1. Increase in heat removal by the secondary system: |,

|

a. Excessive increase in secondary steam flow. )

b. Inadvertent opening of a steam cenerator power'

operated relief or safety valve and

c. Steam system piping failure;

2. Uncontrolled RCCA bank withdrawal at power;

3. RCCA misoperation:
.

a. One or more dropped RCCAs within the.same group.

b. A dropped RCCA bank,

c. Statically misaligned RCCA, and
d

d. Withdrawal of a single RCCA:

4. RCCA ejection accidents: and;

'
~

5. Loss of coolant accidents resulting from postulated
]iping breaks within the reactor coolant pressure
Joundary.

O
. V
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Rod Group Alignment Limits i

B 3.1.4 |

BASES

ACTIONS (continued)

C.l i

When Required Actions of Condition B cannot be completed
within their Completion Time. the unit must be brought to a
MODE or Condition in which the LCO requirements are not
applicable. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours which obviates
concerns about the development of undesirable xenon or power
distributions. The allowed Completion Time of 6 hours is
reasonable, based on operating experience for reaching
MODE 3 from full power conditions in an orderly manner and iwithout challenging the plant systems.

D.1.1 and D.1.2

More than ane control rod becoming misaligned from its group
average )osition is not expected, and has the potential to
reduce S)M. Therefore. SOM (specified in the COLR) must be

| evaluated. One hour allows the operator adequate time to
'

determine SDM. Restoration of the required SDM. if
necessary. requires increasing the RCS boron concentration

' A) to provide negative reactivity, as described in the Bases of
;

!(' LC0 3.1.1. The required Completion Time of 1 hour for
!initiating boration is reasonable, based on the time |

required for potential xenon redistribution, the low |
probability of an accident occurring. and the steps required ito complete the action. This allows the operator sufficient ;

time to align the required valves and start the boric acid I

pumps. Boration will continue until the required SDM is
restored.

D.1

If more than one rod is found to be misaligned or becomes
misaligned because of bank movement, the unit conditions
fall outside of the accident analysis assumptions. Since ,

automatic bank sequencing would continue to cause !

misalignment, the unit must be brought to a MODE or i

Condition in which the LCO requirements are not applicable. )
To achieve this status, the unit must be brought to at least '

MODE 3 within 6 hours.

t:
i

!

|O
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| Rod Group Alignment Limits
B 3.1.4

BASES :.

ACTIONS (continued)

The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.1.4.1
REQUIREMENTS

Verification that individual rod positions are within
alignment limits at a Frequency of 12 hours provides a
history that allows the operator to detect a rod that is r

beginning to deviate from its expected position. This
frequency takes into account other rod position information
that is continuously available to the operator in the
control room, so that during actual rod motion, deviations
can immeciately be detected.

SR 3.1.4.2

Verifying each control rod is OPERABLE would require that
A EKn red be tripped. However, in MODES 1 and 2. trippingd er cetrol rod would result in radial or axial power

tilts.. or oscillations. Exercising each individual control
rod every 92 days provides increased confidence that all
rods continue to be OPERABLE without exceeding the alignment
limit. even if they are not regularly tripped. Moving each
control rod by 10 steps will not cause radial or axial power
tilts, or oscillations, to occur. The 92 day Frequency
takes into consideration other information available to the
operator in the control room and SR 3.1.4.1. which is
performed more frequently and adds to the determination of
OPERABILITY of the rods. Between required performances of
SR 3.1.4.2 (determination of control rod OPERABILITY by
movement) if a control rod (s) is discovered to be
immovable, but remains trippable, the control rod (s) is
considered to be OPERABLE At any time, if a control rod (s)
is immovable (e.g. as a result of excessive friction,
mechanical interference, or rod control system failure). a
determination of the trippability (OPERABILITY) of the
control rod (s) must be made, and appropriate action taken.,

L
l.

i

_

,
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Rod Group Alignment Limits i

B 3.1.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.1.4.3 I

Verification of rod drop times allows the operator to
determine that the maximum rod drop time permitted is
consistent with the assumed rod drop time used in the safety
analysis. Measuring rod drop times once prior to reactor
criticality, after reactor vessel head removal, ensures that
the reactor internals and rod drive mechanism will not
interfere with rod motion or rod drop time. and that no
degradation in these systems has occurred that would

4

adversely affect control rod motion or drop tirne. This
testing is performed with all Reactor Coolant Pumps (RCPs)
operating and the average moderator temperature a 550 F to
ensure that the measured drop times will be representative '

of insertion times experienced during a reactor trip at
operating conditions.

This Surveillance is performed during a unit outage, due to
conditions needed to perform the SR and the potential for an
unplanned unit transient if the Surveillance were performed
with the reactor at power. '

f3
V '

REFERENCES 1-. 10 CFR 50. Appendix A GDC 10 and GDC 26.

2. 10 CFR 50.46.

3. UFSAR Chapter 15.

4. UFSAR Section 15.4.3.

5. UFSAR, Section 15.1.5.

O
V
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Shutdown Bank Insertion Limits I
B 3.1.5

O B 3.1 REACTIVITY CONTROL SYSTEMS
N/

B 3.1.5 Shutdown Bank Insertion Limits

BASES

BACKGROUND The insertion limits of the shutdown and control rods are
initial a:sumptions in all safety analyses that assume rod
insertion Lyon reactor trip. The insertion limits directly l

affect core power and fuel burnup distributions and<

assumptions of available ejected rod worth. SDM and initial-

reactivity insertion rate.
;

The ap)licable criteria for these reactivity and power
distri)ution design requirements are 10 CFR 50. Appendix A. 1

GDC 10. " Reactor Design." GDC 26. " Reactivity Control System )Redundancy and Protection." GDC 28. " Reactivity Limits"
(Ref.1), and 10 CFR 50.46 " Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have
been established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

'

The 53 Rod Cluster Control Assemblies (RCCAs) are divided
among 4 con;rol banks and 5 shutdown banks. A bank of RCCAs-

consists of either one group, or, two groups that are moved
in a staggered fashion to provide for precise reactivity,

control but which are always within one step of each other.
Each of the control banks are divided into two groups, for a i
total of 25 control bank rods. Shutdown banks A and B are l

also divided into two groups, however, shutdown banks C. D.
and E have only one group each, for a total of 28 shutdown !
bank rods. A group consists of two or more RCCAs that are

, electrically paralleled to step simultaneously (see
;'

LC0 3.1.4. " Rod Group Alignment Limits." for control and
shutdown rod OPERABILITY and alignment requirements, and
LCO 3.1.7 " Rod Position Indication." for position
indication requirements).

BYRON - UNITS 1 & 2 B 3.1.5 - 1 Revision 0
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Shutdown Bank Insertion Limits
B 3.1.5

( BASES

BACKGROUND (continued) I

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally automatically controlled by the Rod Control System.

! but they can also be manually controlled. They are capable
of adding negative reactivity very quickly (compared to ,

borating). The control banks must be maintained above
designed insertion limits and are typically near the fully
withdrawn position during normal full power operations.

'

.

Hence, they are not capable of adding a large amount of
positive reactivity. Boration or dilution of the Reactor
Coolant System (RCS) compensates for the reactivity changes
associated with large changes in RCS tem)erature. The
design calculations are performed with t1e assumption that
the shutdown banks are withdrawn first. The shutdown banks
can be fully withdrawn without the core going critical.
This provides available negative reactivity in the event of
boration errors. The shutdown banks are controlled manually
by the control room operator. During normal unit operation.
the shutdown banks are either above the insertion limits

,

specified in the COLR or fully inserted. The shutdown banks
.A must be above the insertion limits saecified in the COLR

prior to withdrawing any control bancs during an approach to
criticality, and are then left in this position until the
reactor is shut down. They affect core power and burnup
distribution, and add negative reactivity to shut down the '

reactor upon receipt of a reactor trip signal.

i
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Shutdown Bank Insertion Limits
B 3.1.5

O BASES(G
APPLICABLE On a reactor tri), all RCCAs (shutdown banks and control
SAFETY ANALYSES banks), except t1e most reactive RCCA. are assumed to insert

into the core. The shutdown banks shall be at or above
their insertion limits and available to insert the maximum
amount of negative reactivity on a reactor trip signal. The
control banks may be partially inserted in the core, as
allowed by LCO 3.1.6. " Control Bank Insertion Limits." The
shutdown bank and control bank insertion limits are
established to ensure that a sufficient amount of negative
reactivity is available to shut down the reactor and
maintain the required SDM (see LCO 3.1.1. " SHUTDOWN
MARGIN (SDM)") following a reactor tri) from full power.
The combination of control banks and slutdown banks (less
the most reactive RCCA, which is assumed to be fully
withdrawn) is sufficient to take the reactor from full power
conditions at rated tem)erature to zero power, and to
maintain the required S)M at rated no load temperature
(Ref. 3) . The shutdown bank insertion limit also limits the
reactivity worth of an ejected shutdown rod.

.

The acceptance criteria for addressing shutdown and control
bank insertion limits and inoperability or misalignment is
that:

a. There be no violations of:

1. specified acceptable fuel design limits, or

2. RCS pressure boundary integrity; and

b. The core remains subcritical after accident
transients.

As .such, the shutdown bank insertion limits affect safety
analysis involving core reactivity and SDM (Ref. 3).

The shutdown bank insertion limits preserve an initial
condition assumed in the safety analyses and, as such,
satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

i'

A
>U
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Shutdown Bank Insertion Limits
B 3.1.5

O BASES
LJ

LC0 The shutdown banks must be within their insertion limits any
time the reactor is critical or approaching criticality.

.This ensures that a sufficient amount of negative reactivity
is available to shut down the reactor and maintain the
required SDM following a reactor trip.

,

The shutdown bank insertion limits are defined in the COLR.

The LCO has been modified by a Note indicating that the LC0
requirement is suspended during the performance of ;

SR 3.1.4.2. This SR verifies the freedom of the rods to
move, and requires the shutdown bank to move below the
LCO limits, which would normally violate the LCO.

,

APPLICABILITY The shutdown banks must be within their insertion limits,
with the reactor in MODES 1 and 2. This ensures that a
sufficient amount of negative reactivity is available to
shut down the reactor and maintain the required SDM
following a reactor trip. In MODE 3, 4, 5. or 6,'the
shutdown banks may be fully inserted in the core. Refer to

,(a LC0 3.1.1 for SDM requirements in MODES 3. 4. and 5.
| t) LCO 3.9.1, " Boron Concentration," ensures adequate SDM in
'

MODE 6.

-

ACTIONS A.1.1. A.1.2. and A.2 i

!
When one or more shutdown banks is not within the insertion '

limits, 2 hours is allowed to restore the shutdown banks to i

within the insertion limits. Also, verification of SDM or i

initiation of boration within 1 hour is required, since the
SDM in MODES 1 and 2 is ensured by adhering to the control
and shutdown bank insertion limits (see LCO 3.1.1). If
shutdown banks are not within their insertion limits, then
SDM will be verified by performing a reactivity balance
calculation, considering the effects listed in the BASES for
SR 3.1.1.1.

'

The allowed Completion Time of 2 hours provides an
acceptable time for evaluating and repairing minor )roblems|

1

| without allowing the unit to remain in an unacceptaale 1

condition for an extended period of time.

BYRON - UNITS 1 & 2 B 3.1.5 - 4 Revision 0
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Shutdown Bank Insertion Limits
B 3.1.5 |

C BASES
v ;_.

ACTIONS (continued) i

B.1 |

If Required Actions A.1 and A.2 and their associated
lCompletion Times are not met, the unit must be brought to a '

MODE where the LCO is not applicable. The allowed !

Completion. Time of 6 hours is reasonable, based on operating
iexperience, for reaching the required MODE from full power q

conditions in an orderly manner and without challenging lplant systems, !

SURVEILLANCE SR 3.1.5.1
REQUIREMENTS

Verification that the shutdown banks are within their
insertion limits prior to an approach to criticality ensures

,

that when the reactor is critical, or being taken critical, i,

the shutdown banks will be available to shut down the i
reactor, and the required SDM will be maintained following a |

reactor trip. This SR and Frequency ensure that the
shutdown banks are above the insertion limits specified in

,D the COLR before the control banks are withdrawn during a
' unit startup.

|

Since the shutdown banks are positioned manually by the
control room o)erator, a verification of shutdown bank i

position at a requency of 12 hours, after the reactor is
taken critical, is adequate to ensure that they are within
their insertion limits. Also, the 12 hour Frequency takes
into account other information available in the control room
for the purpose of monitoring the status of shutdown rods.

REFERENCES 1. 10 CFR 50, Appendix A GDC 10 GDC 26. and GDC 28.

2, 10 CFR 50.46.

3. UFSAR, Chapter 15.
:

(Q;

1 s
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Shutdown Bank Insertion Limits
B 3.1.5

.

O BASES,(- ~.) :

,.
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Control Bank Insertion Limits
B 3.1.6

O) B 3.1 REACTIVITY CONTROL SYSTEMS
'

%

B 3.1.6 Control Bank Insertion Limits

BASES 5

BACKGROUND The insertion limits of the shutdown and control rods are
initial assumptions in all safety analyses that assume rod
insertion upon reactor trip. .The insertion limits directly
affect core power and fuel burnup distributions and
assumptions of available SDM. and initial reactivity
insertion rate.

The ap)licable criteria for these reactivity and power
distri)ution design requirements are 10 CFR 50 Appendix A,
GDC 10. " Reactor Design." GDC 26. " Reactivity Control System

,

Redundancy and Protection." GDC 28. " Reactivity Limits"
(Ref.1), and 10 CFR 50.46, " Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref 2). Limits on control rod insertion have *

been established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

The 53 Rod Cluster Control Assemblies (RCCAs) are divided
among 4 control banks and 5 shutdown banks. A bank of RCCAs
consists of either one group, or, two groups that are moved
in a staggered fashion to provide for precise reactivity
control but which are always within one step of each other.
Each of the control banks are divided into two groups, for a
total of 25 control bank rods. Shutdown banks A and B are
also divided into two groups, however, shutdown banks C, D.
and E have only one group each, for a total of 28 shutdown
bank rods. A group consists of two or more RCCAs that are
electrically paralleled to step simultaneously (see
LC0 3.1.4. " Rod Group Alignment Limits," for control and
shutdown rod OPERABILITY and alignment requirements, and
LCO 3.1.7 " Rod Position Indication." for position
indication requirements).

The control bank insertion limits are specified in a figure
in the COLR. The control banks are required to be at or
above the insertion limit lines.

3(O
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Control Bank Insertion Limits
B 3.1.6

(] BASES

BACKGROUND (continued)

The insertion limits figure also indicates how the control
banks are moved in an overla) pattern. Overla) is the
distance travelled together Jy two control bancs. This
predetermined distance is defined in the COLR.

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally controlled automatically by the Rod Control System,
but can also be manually controlled. They are capable of
adding reactivity very quickly (compared to borating or
diluting).

The ]ower density at any point in the core must be limited,
so tlat the fuel design criteria are maintained. Together.
LCO 3.1.4. " Rod Group Alignment Limits." LCO 3.1.5.
" Shutdown Bank Insertion Limits." LC0 3.1.6. " Control Bank
Insertion Limits." LC0 3.2.3. " AXIAL FLUX DIFFERENCE (AFD)."
and LCO 3.2.4. "OUADRANT POWER TILT RATIO (0PTR)." provide
limits on control component operation and on monitored
process variables, which ensure that the core operates
within the fuel design criteria.

g
i. ) The shutdown and control bank insertion and alignment~

limits. AFD, and OPTR are 3rocess variables that together
characterize and control tie three dimensional power
distribution of the reactor core. Additionally, the control
bank insertion limits control the reactivity that could be
added in the event of a rod ejection accident, and the
shutdown and control bank insertion limits ensure the
required SDM is maintained.

Operation within the shutdown and control bank insertion and
alignment. AFD. and OPTR LCO limits will prevent fuel
cladding failures that would breach the primary fission
product barrier and release fission products to the reacter
coolant in the event of a Loss Of Coolant Accident (LOCA),
loss of flow, ejected rod or other accident requiring
termination by a Reactor Trip System (RTS) trip function.

O
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Control Bank Insertion Limits
B 3.1.6

:

O BASESa j.

APPLICABLE The shutdown and control bank insertion limits AFD, and
SAFETY ANALYSIS OPTR LCOs are required to prevent power distributions that

could result in fuel cladding failures in the event of a
LOCA, loss of flow. ejected rod, or other accident requiring
termination by an RTS trip function.

The acceptance criteria for addressing shutdown and control
bank insertion limits and inoperability or misalignment are
that:

a. There be no violations of: 1

1. specified acceptable fuel design 1imits, or

2. Reactor Coolant System pressure boundary
!

integrity; and |
1

b. The core remains subcritical after accident
transients.

As such, the shutdown and control bank insertion limits
! affect safety analysis involving core reactivity and power

distributions (Ref. 3).

The SDM requirement is ensured by limiting the control and
shutdown bank insertion limits so that allowable inserted
worth of the RCCAs is such that sufficient reactivity is
available in the rods to shut down the reactor to hot zero
power with a reactivity margin that assumes the maximum
worth RCCA remains fully withdrawn upon trip (Ref. 3).

0)eration at the insertion limits or AFD limits may approach !

; tie maximum allowable linear heat generation rate or Jeaking i

factor with the allowed OPTR present. Operation at tie
insertion limit may also indicate the maximum ejected RCCA )
worth could be equal to the limiting value in fuel cycles

,

that have sufficiently high ejected RCCA worths. '

| The control and shutdown bank insertion and alignment. AFD.
and OPTR limits ensure that safety analyses assumptions forI

SDM, ejected rod worth, and power distribution peaking
factors are preserved (Ref. 3).

i

|

,

t

'Q'
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Control Bank Insertion Limits
B 3.1.6

BASES
,

APPLICABLE SAFETY ANALYSES (continued)

The control bank insertion. sequence, and overlap limits
satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii), in that they

;

are initial conditions assumed in the safety analysis. '

l
.

LCO The limits on control bank insertion, sequence, and overlap,
as defined in the COLR. must be maintained because they
serve the function of preserving power distribution,
ensuring that the SDM is maintained ensuring that ejected
rod worth is maintained, and ensuring adequate negative ireactivity insertion is available on trip. The overlap ;

between control banks provides more uniform rates of '

reactivity insertion and withdrawal and is imposed to
maintain acceptable power peaking during control bank
motion.

The LCO has been modified by a Note indicating that the LCO
requirement is suspended during the performance of
SR 3.1.4.2. This SR verifies the freedom of the rods to
move, and requires the control bank to move below the

p LC0 limits. which would violate the LCO.
U

APPLICABILITY The control bank insertion, sequence, and overlap limits
shall be maintained with the reactor in MODES 1 |

and 2 with k,,, a 1.0. These limits must be maintained,
since they preserve the assumed power distribution, ejected
rod worth. SDM. and reactivity rate insertion assumptions.

Applicability in MODE 2 with k,,,he power distribution nor
< 1.0 or MODES 3. 4, and 5

is not required, since neither t
ejected rod worth assumptions would be exceeded in these
MODES.

ONJ
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Control Bank Insertion Limits
B 3.1.6

BASES

ACTIONS A.l.1. A.1.2. A.2. B.1.1. B.1.2. and B.2

When the control banks are outside the acceptable insertion
limits, they must be restored to within those limits. This
restoration can occur in two ways:

a. Reducing power to be consistent with rod position; or

b. Moving rods to be consistent with power.

Also, verification of SDM or initiation of boration to
regain SDM is required within 1 hour, since the SDM in
MODE 1 and MODE 2 with k a 1.0 normally ensured bym
adhering to the control and shutdown bank insertion limits
(see LCO 3.1.1 " SHUTDOWN MARGIN (SDM)") has been upset. If
control banks are not within their insertion limits, then
SDM will be verified by performing a reactivity balance
calculation, considering the effects listed in the BASES for
SR 3.1.1.1.

Similarly, if the control banks are found to be out of
sequence or in the wrong overlap configuration, they must be

A restored to meet the limits.U
Operation beyond the LC0 limits is allowed for a short time
period in order to take conservative action because the
simultaneous occurrence of either a LOCA. loss of flow
accident, ejected rod accident, or other accident during
this short time period, together with an inadequate power
distribution or reactivity capability, has an acceptably low
probability.

The allowed Completion Time of 2 hours for restoring the
banks to within the insertion, sequence, and overlap limits
provides an acceptable time for evaluating and repairing
minor problems without allowing the unit to remain in an
unacceptable condition for an extended period of time.

O
V
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Control Bank Insertion Limits i

B 3.1.6 |

i

! ' BASES

ACTIONS'(continued)

C.l

If Required Actions A.1 and A.2. or B.1 and 8.2 cannot be
completed within the associated Completion Times, the unit

must be brou ht to MODE 2 with k*le< tion Time of 6 hours is
1.0. where the LCO is

not applicab e. The allowed Comp |

reasonable, based on operating experience, for reaching the
required MODE from full power conditions in an orderly
manner and without challenging plant systems.

i

SURVEILLANCE .SR 3.1.6.1
<

REQUIREMENTS I
This Surveillance is required to ensure that the reactor i

does not achieve criticality with the control banks below
their insertion limits.

The Estimated Critical Position (ECP) depends upon a nun
of factors, one of which is xenon concentration. If the CP
was calculated long before criticality, xenon concentrau n

r'$ could change to make the ECP substantially in error.
- (~ ) Conversely, determining the ECP immediately before

'

criticality could be an unnecessary burden. There are a
number of unit parameters reguiring operator attention at
that point. Performing the ECP calculation within 4 hours
prior to criticality avoids a large error from changes in
xenon concentration, but allows the operator some
flexibility to schedule the ECP calculation with other
startup activities.

SR 3.1.6.2
i

Verification of the control bank insertion limits at a
Frequency of 12 hours is sufficient to detect control banks
that may be approaching the insertion limits since,
normally, very little rod motion occurs in 12 hours.

BYRON - UNITS 1 & 2 B 3.1.6 - 6 Revision 0
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Control Bank Insertion Limits
B 3.1.6

| )3 BASES
%

SURVEILLANCE REQUIREMENTS (continued) !

SR 3.1.6.3

When control banks are maintained within their insertion !
limits as checked by SR 3.1.6.2 above, it is unlikely that '

their_ sequence and overlap will not be in accordance with
requirements provided in the COLR. A Frequency of 12 hours
is consistent with the insertion limit check above in
SR 3.1.6.2.

REFERENCES 1. 10 CFR 50. Appendix A, GDC 10, GDC 26. GDC 28.

2. 10 CFR 50.46.

3. UFSAR, Chapter 15.

.

}

;

|

|

|
|

.
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Control Bank Insertion Limits
B 3.1.6

,

'

_ BASES

:
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Rod Position Indication
B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEM

B 3.1.7. Rod Position Indication

BASES

BACKGROUND According to GDC 13 (Ref. 1), instrumentation to monitor
variables and systems over their operating ranges durin
normal operation, anticipated 03erational occurrences, gand
accident conditions must be OPERABLE. LCO 3.1.7 is required
to ensure OPERABILITY of the control rod position indicators
to determine control rod positions and thereby ensure
compliance with the control rod alignment and insertion
limits.

The OPERABILITY. including position indication, of the
shutdown and control rods is an initial assumption in all
safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the
safety analysis that directly affects core power '

distributions and assumptions of available SDM. Rod
position indication is required to assess OPERABILITY and i

misalignment.

Mechanical or electrical failures may cause a control rod to
become inoperable or to become misaligned from its group.
Control rod inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, control rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.

Limits on control rod alignment and OPERABILITY have been
established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

(Q)
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Rod Position Indication l

B 3.1.7

f'd BASES

BACKGROUND (continued)
l
i

Rod Cluster Control Assemblies (RCCAs), or rods, are moved
out of the core (up or withdrawn) or into the core (down or

,

l
inserted) by their control rod drive mechanisms. The

'

53 RCCAs are divided among 4 control banks and 5 shutdown
banks. A bank of RCCAs consists of either one group, or,
two groups that are moved in a staggered fashion to provide l

for precise reactivity control but which are always within
one step of each other. Each of the control banks are
divided into two groups, for a total of 25 control bank
rods. Shutdown banks A and B are also divided into two
groups, however, shutdown banks C. D. and E have only one
group each, for a total of 28 shutdown bank rods. A group
consists of two or more RCCAs that are electrically
paralleled to step simultaneously.

The axial aosition of shutdown rods and control rods is
indicated ]y two separate and independent systems. the Bank
Demand Position Indication System (commonly called group
ste) counters) and the Digital Rod Position Indication
(DR)l) System.

(3 The Bank Demand Position Indication System counts the pulses
V from the Rod Control System that move the rods. There is

one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should,
therefore, all be at the same position indicated by the
group step counter for that grou). The Bank Demand Position
Indication System is considered lighly precise ( 1 step or

% inch) but not very reliable because it is a demanded
position indication, not an actual position indication. For
example, if a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.

[v
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Rod Position Indication
B 3.1.7

O BASESV
BACKGROUND (continued)

The DRPI System provides a highly accurate indication of
actual control rod position, but at a lower precision than
the step counters. The DRPI System determines the actual
position of each control bank and shutdown bank rod by using
individual coils that are mounted concentrically along the
outside boundaries of the rod drive pressure housings. Each
control bank rod has 42 coil assemblies evenly spaced along
its length at 3.75 inch (6 step) intervals from rod bottom
to the fully withdrawn position. Each shutdown Dank rod has
20 coil assemblies evenly spaced along its length at
3.75 inch intervals from rod bottom to 18 steps and from
210 steps to the fully withdrawn position, with a transition
LED representing shutdown bank rod position between 18 steps
and the fully withdrawn position. The coils magnetically '

sense the presence or absence of a rod drive shaft and send
this information to two Data Cabinets located in the
containment building. To prevent total loss of position
indication due to a single failure, the outputs of every
other coil are connected as inputs to one Data Cabinet,
while the outputs of the remaining coils are connected to
the other Data Cabinet. This division of coils and theirp respective cabinets is referenced as Data A and Data B

V coils / cabinets, and allows detection of rod position within
the required band of 12 steps even with a complete failure
of a set of coils.

Normal system accuracy is 4 steps ( 3 steps with an
additional step added for coil placement and thermal
expansion). If a data error occurs, the system is shifted
to the " half accuracy" mode. As a rod is moved under " half
accuracy" conditions, only every other LED will light (i .e. .
the LEDs associated with the operable data system) since the
effective coil spacing is 7.5 inches (12 steps). Under
" half accuracy" conditions with data A bad, the system
accuracy is + 10 steps. - 4 steps. Under " half accuracy"
conditions with data B bad the system accuracy is
+ 4 steps. - 10 steps. Therefore, the normal indication
accuracy of the DRPI System is 4 steps, and the maximum
uncertainty is 10 steps. With an indicated deviation of
12 steps between the group step counter and DRPI. the
maximum deviation between actual rod position and the demand
position could be 22 steps.

|
i

I

O
N
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Rod Position Indication
B 3.1.7

BASES.

L

APPLICABLE Control and shutdown rod position accuracy is essential
SAFETY ANALYSES during power operation. Power peaking ejected rod worth,

or SDM limits may be violated in the event of a Design Basis
Accident (Ref. 2), with control or shutdown rods operating
outside their limits undetected. Therefore, the acceptance
criteria for rod Josition indication is that rod positions
must be known wit 1 sufficient accuracy in order to verify
the core is operating within the group sequence, overlap,
design peaking, ejected rod worth, and with minimum SDM
limits (LC0 3.1.5. " Shutdown Bank Insertion Limits," and
LCO 3.1.6. " Control Bank Insertion Limits"). The rod
positions must also be known in order to verify the
alignment limits are preserved (LCO 3.1.4. " Rod Group
Alignment Limits"). Control rod positions are continuously
monitored to provide operators with information that ensures
the plant is operating within the bounds of the accident
analysis assumptions.

The control rod position indicator channels satisfy
Criterion 2 of 10 CFR 50.36(c)(2)(ii). The control rod
position indicators monitor control rod position, which is
an initial condition of the accident.

|
|

LCO LCO 3.1.7 specifies that the DRPI System and the Bank Demand
;

Position Indication System be OPERABLE for each control rod. '

For the control rod position indicators to be OPERABLE the
following requirements must be met:

a. The DRPI System indicates within 12 steps of the group i
step counter demand position as required by (C0 3.1.4 '

,

" Rod Group Alignment Limits:"!

b. The DRPI System has no failed coils: and

c. The Bank Demand Indication System has been calibrated |
either in the fully inserted position or to the DRPI !

: System.
|

|

|

'
4

| BYRON - UNITS 1 & 2 B 3.1.7 - 4 Revision 0

:
,



.. . --_-_---

Rod Position Indication
i

B 3.1.7

BASES

LCO (continued)

The 12 step agreement limit between the Bank Demand Position
Indication System and the DRPI System indicates that the
Bank Demand Position Indication System is adequately
calibrated, and can be used for indication of the
measurement of control rod bank position.

A deviation of less than the allowable ',imit, given in
LCO 3.1.4. in position indication for a single control rod.
ensures high confidence that the position uncertainty of the
corresponding control rod group is witnin the assumed values
used in the analysis (that specified control rod group
insertion limits).

These requirements ensure that control rod position
indication during power operation and PHYSICS TESTS is
accurate, and that design assumptions are not challenged.

OPERABILITY of the position indicator channels ensures that
inoperable, misaligned, or mispositioned control rods can be
detected. Therefore, power peaking, ejected rod worth, and
SDM can be controlled within acceptable limits.

O
APPLICABILITY The requirements on the DRPI and step counters are only

applicable in MODES 1 and 2 (consistent with LCO 3.1.4
LCO 3.1.5. and LCO 3.1.6). because these are the only
MOCES in which power is generated, and the OPERABILITY and
alignment of rods have the potential to affect the safety of
the plant. In the shutdown MODES, the OPERABILITY of the
shutdown and control banks has the potential to affect the
required SDM, but this effect can be compensated for by an
increase in the boron concentration of the Reactor Coolant
System.

ACTIONS The ACTIONS table is modified by a Note indicating that a
separate Condition entry is allowed for each inoperable DRPI
and each demand position indicator. This is acceptable
because the Required Actions for each Condition provide
appropriate compensatory actions for each inoperable
position indicator.

Cb
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Rod Position Indication 1

B 3.1.7

BASES

ACTIONS (continued)
!

! A.1 j
.

1

| When one DRPI channel per group fails, the position of the |
! rod can still be determined by use of the movable incore l

detectors. Based on experience, normal
not require excessive movement of banks. power operation doesTherefore, i

verification of RCCA position within the Completion Time of I

8 hours is adequate for allowing continued full power
operation, since the probability of simultaneously having a )rod significantly out of position and an event sensitive to
that rod position is small..

Al

Reduction of THERMAL POWER to 5 50% RTP puts the core into a
condition where rod position will not cause core peaking
factors to approach the core peaking factor limits.

| The allowed Completion Time of 8 hours is reasonable, based !
on operating experience, for reducing power to s 50% RTP |

l from full power conditions without challenging plant systems 1

r~ and allowing for rod position determination by Required
Action A.1 above.<

B.1.1 and B.1.2

! With one demand position indicator per bank inoperable, the
'

rod positions can be determined by the DRPI System. Since
normal power operation does not require excessive movement
of rods, verification by administrative means that the DRPIs
for the affected banks are OPERABLE and the most withdrawn
rod and the least withdrawn rod of the affected banks are

12 steps apart within the allowed Completion Time of once5

every 8 hours is ade This verification can be an
examination of logs,quats.administrative controls, or other
information that shows that all DRPIs in the affected bank
are OPERABLE.

1

0
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Rod Position Indication
B 3.1.7

[D BASESn)
ACTIONS (continued)

B.2

Reduction of THERMAL POWER to s 50% RTP puts the core into a
condition where rod position will not cause core peaking to
approach the core peaking factor limits. The allowed
Completion Time of 8 hours provides an acceptable period of
time to verify the rod positions per Required Actions B.1.1
and B.1.2 or reduce power to s 50% RTP.

C.1

If the Recuired Actions cannot be completed within the
associatec Completion Time, the plant must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the plant must be brought to at least MODE 3
within 6 hours. The allowed Completion Time is reasonable,
based on operating experience, for reaching the required
MODE from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.1.7.1'~
REQUIREMENTS

Verification that the DRPI agrees with the demand position
within 12 steps ensures that the DRPI is operating
correctly. Since the DRPI does not display the actual
shutdown rod positions between 18 and 210 steps, only points
within the indicated ranges are required in comparison.

This surveillance is performed prior to reactor criticality
after each removal of the reactor head, since there is
potential for unnecessary plant transients if the SR were
performed with the reactor at power.

REFERENCES 1. 10 CFR 50. Appendix A GDC 13.

| 2. UFSAR. Chapter 15.

|

|
<
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Rod Position Indication
B 3.1.7 !

BASES'
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 PHYSICS TESTS Exceptions-MODE 2

BASES

BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions !is to permit relaxations of existing LCOs to allow certain
i

PHYSICS TESTS to be performed.

1
SECTION XI of 10 CFR 50. A)pendix B (Ref.1), requires that i

a test program be establisled to ensure that structures, i
systems, and components will perform satisfactorily in
service. All functions necessary to ensure that the

;
specified design conditions are not exceeded during normal ;

operation and anticipated operational occurrences must be
itested. This testing is an integral part of the design. '

construction, and operation of the unit. Requirements for 1

notification of the NRC. for the purpose of conducting tests I

and experiments. are specified in 10 CFR 50.59 (Ref. 2).

The key objectives of a test program are to (Ref. 3):
j

(~1 a. Ensure that the facility has been adequately designed: !

b. Validate the analytical models used in the design and
analysis:

c. Verify the assumptions used to predict unit response:

d .- Ensure that installation of equipment in the facility
has been accomplished in accordance with the design:
and

e. Verify that the operating and emergency procedures are
adequate.

To accomplish these objectives, testing is performed prior
to initial criticality, during startup, during low power
operations, during power ascension, at high power, and after !

each refueling. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the
core are consistent with the design predictions and that the =

core can be operated as designed.

O

U
!
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PHYSICS TESTS Exceptions-MODE 2 :

B 3.1.8 i

BASES

BACKGROUND (continued),

.

t

PHYSICS TESTS 3rocedures are written and approved in
accordance wit 1 established formats. The procedures include

| all information necessary to permit a detailed execution of
the testing required to ensure that the design intent is
met. PHYSICS TESTS are performed in accordance with these -

procedures and test results are approved prior to continued
power escalation and long term power operation.

The PHYSICS TESTS for reload fuel cycles in MODE 2 may
include:

a. Critical Boron Concentration-Control Rods Withdrawn: e

b. Critical Boron Concentration-Reference Bank Inserted:

c. Control Rod Worth; and

d. Isothermal Temperature Coefficient (ITC).

These and other supplementary tests may be required to
calibrate the nuclear instrumentation or to diagnose!

|n operational problems. These tests may cause the operating
-

controls and process variables to deviate from their
| LC0 requirements during their performance. !

.

a. The Critical Boron Concentration-Control Rods
Withdrawn Test measures the critical boron

| concentration at Hot Zero Power (HZP). With all rods~

out, the reference bank is at or near its fully
withdrawn position. HZP is where the core is critical
(k = 1.0). and the Reactor Coolant System (RCS) is atq
de, sign temperature and pressure for zero power.
Performance of this test could violate LCO 3.1.3.,

" Moderator Temperature Coefficient (MTC)."

t

|

|

|

|

|

|

|

.

O __
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PHYSICS TESTS Exceptions-MODE 2 l
B 3.1.8

BASES

BACKGROUND (continued)

- b. The Critical Boron Concentration-Reference Bank
Inserted Test measures the critical boron
concentration at HZP. with a bank having the highest
reactivity worth of approximately 1% Ak/k when fully
inserted into the core. This test is used to measure
the differential boron worth. With the core at HZP
and all banks fully withdrawn, the boron concentration
of the reactor coolant is gradually lowered in a

4 continuous manner. The reference bank is then
inserted to make up for the decreasing boron
concentration until the reference bank has been moved
over its entire range of travel. The reactivity
resulting from each incremental bank movement is
measured with a reactivity com3 uter. The difference
between the measured critical Joron concentration with
all rods fully withdrawn and with the bank inserted is
determined. The differential boron worth is'

determined by dividing the measured bank worth by the
measured boron concentration difference. Performance
of this test could violate LCO 3.1.4. " Rod Group
Alignment Limits": LCO 3.1.5. " Shutdown Bank Insertion

r- Limits"; or LCO 3.1.6. " Control Bank Insertion
Limits."

'O
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

BASES
~

BACKGROUND (continued)

c. The Control Rod Worth Test is used to measure the
reactivity worth cf selected control and shutdown
banks. This test is performed at HZP and has four
alternative methods of performance. The first method,
the Boron Exchange Method, varies the reactor coolant I
-boron concentration and moves the selected bank in i
response to the changing boron concentration. The I
reactivity changes are measured with a reactivity
computer. This sequence is repeated for the remaining
banks. The second method, the Rod Swap Method,
measure.s the worth of a predetermined reference bank
using the Boron Exchange Method above. The
reference bank is then nearly fully inserted into the
core. The selected bank is then inserted into the !

core as the reference bank-is withdrawn. The HZP l

critical conditions are then determined with the
selected bank fully inserted into the core. The worth
of the selected bank is inferred, based on the
position of the reference bank with respect to the
selected bank. This sequence is repeated as necessary
for the remaining banks. The third method, the Boron

; f^ Endpoint Method, moves the selected bank over its
i:( entire length of travel and then varies the reactor

'

coolant boron concentration to achieve HZP criticality
again. The difference in baron concentration is the
worth of the selected bank. This sequence is repeated
for the remaining banks. The fourth method, the
Dynamic Rod Worth Method, moves the selected bank over
its entire length of travel in one continuous motion
and measures its worth dynam:cally with a specialized

i

reactivity computer. After the bank is subsequently ;

withdrawn reestablishing HZP criticality. this I
sequence is repeated for the remaining banks. i

Performance of this test violates LCO 3.1.4
LCO 3.1.5 and LCO 3.1.6.

|

'

I

sf g
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

BASES

APPLICABLE SAFETY ANALYSES (continued)

d. The ITC Test measures the ITC of the reactor. This
test is performed at HZP and has two methods of
performance. The first method, the Slope Method,
varies RCS temperature in a slow and continuous

;
manner. The reactivity change is measured with a |

reactivity computer as a function of the temperature '

change. The ITC is the slope of the reactivity versus I

the temperature plot. The test is repeated by l

reversing the direction of the temperature change, and
the final ITC is the average of the two calculated

,

ITCs. The second method, the Endpoint Method. changes i
the RCS' temperature and measures the reactivity at the

ibeginning and end of the temperature change. The ITC lis the total reactivity change divided by the total :

temperature change. The test is re)eated by reversing
{the direction of the temperature clange, and the final
|ITC is the average of the two calculated ITCs. The j

'

Moderator Temperature Coefficient (MTC) at Beginning ,

Of Life (BOL) is determined from the measured ITC. jThis test satisfies the requirement of SR 3.1.3.1. <

Performance of this test could violate LCO 3.4.2. "RCS ir Minimum Temperature for Criticality." 1(
APPLICABLE The fuel is protected by multiple LCOs that preserve the
SAFETY ANALYSES initial conditions of the core assumed in the safety

analyses. The methods for development of the LCOs that are
excepted by this LCO are described in the Westinghouse
Reload Safety Evaluation Methodology Report (Ref. 5). The
above mentioned PHYSICS TESTS, and other tests that may be i

,

required to calibrate nuclear instrumentation or to diagnose {operational problems, may require the operating control or i

process variables to deviate from their LCO limitations.

!
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

BASES

APPLICABLE SAFETY ANALYSES (continued)

The UFSAR (Ref. 6) defines requirements for initial testing ,

of the facility including PHYSICS TESTS. Reference 6
summarizes the zero, low power and power tests. Reload
fuel cycle PHYSICS TESTS are outlined in
ANSI /ANS-19.6.1-1985 (Ref. 4). Although these PHYSICS TESTS
are generally accomplished within the limits of all LCOs.
conditions may occur when one or more LCOs must be suspended
to make completion of PHYSICS TESTS possible or practical.
This is acceptable as long as the fuel design criteria are
not violated. When one or more of the requirements
s)ecified in LCO 3.1.3. " Moderator Temperature Coefficient !
(iTC)." LCO 3.1.4. " Rod Group Alignment Limits." LCO 3.1.5. !
" Shutdown Bank Insertion Limits." LCO 3.1.6. " Control Bank '

Insertion Limits." and LC0 3.4.2. "RCS Minimum Temperature
for Criticality" are suspended for UH/ SICS TESTS. the fuel
design criteria are preserved as long as the power level is
limited to s 5% RTP. the reactor coolant temperature is keat
a 530 F. and SDM is within the limits specified in the COLR.

The PHYSICS TESTS include measurement of core nuclear
parameters or the exercise of control components that affect

~(N process variables. Among the process variables involved are
(_) AFD and QPTR. which represent initial conditions of the unit

safety analyses. Also involved are the movable control
components (control and shutdown rods), which are required
to shut down the reactor. The limits for these variables
are specified for each fuel cycle in the COLR. PHYSICS
TESTS meet the criteria for inclusion in the Technical
Specifications, since the components and process variable
LCOs suspended during PHYSICS TESTS meet Criteria 1. 2.
and 3 of 10 CFR 50.36(c)(2)(ii). !

l

.

O
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

O BASESV
LC0 This LC0 allows the reactar parameters of MTC and minimum

temperature for criticality t:, ce outside their specified
limits. In addition, it allows selected control and
shutdown rods to be positioned outside of their specified
alignment and insertion limits. Operation beyond specified
limits is permitted for the purpose of performing PHYSICS
TESTS and poses no threat to fuel integrity, provided the
SRs are met.

The requirements of LCO 3.1.3. LCO 3 1.4. LC0 3.1.5.
LC0 3.1.6. and LC0 3.4.2 may be suspended during the
performance of PHYSICS TESTS provided:

a. RCS lowest loop average temperature is a 530 F;

b. SDM is within the limits specified in the COLR: and

c. THERMAL POWER is maintained s 5% RTP.

APPLICABILITY This LCO is applicable in MODE 2 when performing low power
A PHYSICS TESTS. The applicable PHYSICS TESTS are performed

in MODE 2 at HZP.

|

ACTIONS A.'l and A.2

If the SDM requirement is not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. The operator should begin
boration with the best source available for the unit
conditions. Boration will be continued until SDM is within
limit.

Suspension of PHYSICS TESTS exceptions reqmres restoration |

of each of the applicable LCOs to within specification
within 1 hour. i

e

U
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

BASES

ACTIONS (continued) -

B.1

When THERMAL POWER is > 5% RTP, the only acceptable action i

is to open the Reactor Trip Breakers (RTBs) to prevent
operation of the reactor beyond its design limits.
Immediately opening the RTBs will shut down the reactor and
prevent operation of the reactor outside of its design

,

limits.

C.l

When the RCS lowest
T,,, thin its specified limit.is < 530 F, the appropriate actionis to restore T , to wi The

allowed Complet , ion Time of 15 minutes provides time for
restoring T,,, to within limits without allowing the unit to
remain in an unacceptable condition for an extended period
of time. Operation with the reactor critical and with -

temperature below 530 F could violate the assumptions for
accidents analyzed in the safety analyses.

D.1

If Required Action C.1 cannot be completed within the
associated Completion Time, the unit must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the unit must be brought to at least MODE 3
within an additional 15 minutes. The Completion Time of
15 additional minutes is reasonable, based on operating
experience, for reaching MODE 3 in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.1.8.1
REQUIREMENTS

The power range and intermediate range neutron detectors
must be verified to be OPERABLE in MODE 2 by LCO 3.3.1.
" Reactor Trip System (RTS) Instrumentation." A CHANNEL
OPERATIONAL TEST is nerformed on each power range and
intermediate range cflannel prior to initiation of the
PHYSICS TESTS. This will ensure that the RTS is properly
dligned to provide the required degree of core protection
during the performance of the PHYSICS TESTS.

A
V

BYRON - UNITS 1 & 2 B 3.1.8 - 8 Revision 0

.



. . . . . . - - - ._ _ ._ - - .

PHYSICS TESTS Exceptions-MODE 2 |

B 3.1.8

BASES-

SURVEILLANCE REQUIREMENTS (continued)

SR 3.1.8.2

Verification that the RCS lowest loop T is 2 530 F willmensure that the unit is not operating in a condition that
could invalidate the safety analyses. Verification of the
RCS temperatura at a Frequency of 30 minutes during the
performance of the PHYSICS TESTS will ensure that the
initial conditions of the safety analyses are not violated.

SR 3.1.8.3

Verification that the THERMAL POWER is s 5% RTP will ensure
that the unit is not operating in a condition that could !

invalidate the safety analyses. Verification of the THERMAL '

POWER at a Frequency of 1 hour during the performance of the
PHYSICS TESTS will ensure that the initial conditions of the
safety analyses are not violated.

SR 3.1.8.4
I

The SDM is verified by performing a reactivity balance I
calculation, considering the following reactivity effects:

a. RCS boron concentration: j

b. Control bank position:
|

c. RCS average temperature; j
1

d. Fuel burnup based on gross thermal energy generation: ;

e. Xenon concentration;

f. Samarium concentration; and !

g. Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.

r
.
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

/ BASES

SURVEILLANCE REQUIREMENTS (continued)

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and on the low
probability of an accident occurring without the required
SDM. This allows time for the operator to collect the
required data, which includes performing a boron
concentration analysis and completing the calculation.

REFERENCES 1. 10 CFR 50. Appendix B. SECTION XI.

2. 10.CFR 50.59.

3. Regulatory Guide 1.68 Revision 2 August, 1978.

4. ANSI /ANS-19.6.1-1985, December 13. 1985.

5. WCAP-9272-P-A, " Westinghouse Reload Safety Evaluation
Methodology Report." July 1985. |

6. UFSAR Section 14.2._ ,

e'
: i,
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Fo(Z)
B 3.2.1

('] B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Heat Flux Hot Channel Factor (Fo(Z))

BASES

P

BACKGROUND The purpose of the limits on the values of Fo(Z) is to limit
the local (i.e.. pellet) peak power density. The value of '

Fa(Z) varies along the axial height (Z) of the core.

Fo(Z) is defined as the maximum local fuel rod linear power
density divided by the average fuel red linear power
density, assuming nominal fuel pellet and fuel rod
dimensions. Therefore. Fa(Z) is a measure of the peak fuel
pellet power within the reactor core.

During power operation, the global power distribution is
limited by LCO 3.2.3 " AXIAL FLUX DIFFERENCE (AFD)." and
LCO 3.2.4. "OUADRANT POWER TILT RATIO (0PTR)." which are
directly and continuously measured process variables. These
LCOs along with LCO 3.1.6. " Control Bank Insertion Limits."
maintain the core within power distribution limits on a
continuous basis.

Fo(Z) varies with fuel loading patterns, control bank
insertion, fuel burnup, and changes in axial power '

distribution.

Fa(Z) is measured periodically using the incore detector
system. These measurements are generally taken with the
core at or near equilibrium conditions.

Using the measured three dimensional power distributions, it
is possible to derive a measured value for Fa(Z). However,
because this value represents an equilibrium condition, it
does not include the variations in the value of Fa(Z) which
are present during nonequilibrium situations such as load
following or power ascension.

To account for these possible variations, the equilibrium
value of Fo(Z) is adjusted as Fs(Z) by an elevation
dependent factor that accounts for the calculated worst case
transient conditions.

p.
'b
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Fo(Z)
B 3.2.1

'

(d BASES
'
-

i

BACKGROUND (continued)
,

Core monitoring and control under non-equilibrium conditions
are accomplished by operating the core within the limits of
the appropriate LCOs. including the limits on AFD. OPTR. and -

control rod insertion. '

.

APPLICABLE This LCO precludes core power distributions that violate
SAFETY ANALYSES the following fuel design criteria:

a. During a large break Loss Of Coolant Accident (LOCA),
the peak cladding temperature must not exceed 2200 F
(Ref. 1):

b. During a loss of forced reactor coolant flow accident.
there must be at least 95% probability at the 95% ,

confidence level (the 95/95 Departure from Nucleate
Boiling (DNB) criterion) that the hot fuel rod in the i

core does not experience a DNB condition:

c. During an ejected rod accident, the prompt energy
deposition to the fuel must not exceed 200 cal /gmf

'l (Ref. 2); and '

-d. The control rods must be capable of shutting down the
'

reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 3).

Limits on Fo(Z) ensure that the value of the initial total
peaking factor assumed in the accident analyses remains
valid. Other criteria must also be met (e.g. , maximum
cladding oxidation, maximum hydrogen generation, coolable
geometry, and long term cooling). However, the peak ,

cladding temperature is typically most limiting.

Fo(Z) limits assumed in the LOCA analysis are typically
limiting relative to (i.e., lower than) the Fo(Z) limit
assumed in safety analyses for other postulated accidents.
Therefore, this LCO provides conservative limits for other
postulated accidents.

Fo(Z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
|
|

!

|

'
-

-
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Fo(Z)
B 3.2.1

/O BASESG
LCO The Heat Flux Hot Channel Factor. Fo(Z). shall be limited by

the following relationships:

F|"F (Z) s K (Z) for P > 0.5o
P

F |"F (Z) s K (Z) for P s 0.5o 0.5

where: F7" is de F@ lWt 8 RTP WWM in &
COLR.

K(Z) is the normalized Fo(Z) as a function of core
height provided in the COLR, and

THERMAL POWERp,
RTP

Forthisfacility,theactualvaluesofFy"andK(Z)are
givenintheCOLR;however.FS"isnormallyanumberonthe

f._s)(d order of 2.50. and K(Z) is a function that looks like the
one provided in Figure B 3.2.1-1.

Fo(Z) is approximated by Fs(Z) and F5(Z). Thus, both Fj(Z)
and F5(Z) must meet the preceding limits on Fo(Z).

An FE(Z) evaluation requires obtaining an incore flux map in
MODE 1. From the incore flux map results we obtain the
measured value (F5(Z)) of Fo(Z). Then.,

2
Fo(Z) - F5(Z) * (1.0815)

where 1.0815 is a factor that accounts for fuel
manufacturing tolerances and flux map measurement
uncertainty.

FE(Z) is an excellent approximation for Fo(Z) when the
reactor is at the steady state power at which the incore
flux map was taken.

I
l

a i
' m) i

1
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Fo(Z)
B 3.2.1

-() BASES
\/

LCO (continued)

The expression for Fs(Z) is:

Es(Z) - Fs(Z) WCZ)

where W(Z) is a cycle dependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR. The Fs(Z) iscalculated at equilibrium conditions.

The Fo(Z) limits define limiting values for core power
peaking that precludes peak cladding temperatures above
2200 F during either a large or small break LOCA.

This LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in
such a manner during operation that it can stay within the
LOCA Fo(Z) limits. If Fs(Z) cannot be maintained within the
LCO limits, reduction of the core power is r'equired.

Violating the LCO limits for Fo(Z) may produce unacceptable
- consecuences if a design basis event occurs while Fo(Z) is"

outsice its specified limits.

APPLICABILITY The Fo(Z) limits must be maintained in MODE 1 to prevent
core power distributions from exceeding the limits assumed
in the safety analyses. Applicability in other MODES is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require a limit on the distribution of
core power.

tO
V
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Fo(Z)
B 3.2.1

(9 BASES
V

ACTIONS A.1. A.2. A.3. and A.4

Reducing THERMAL POWER by a 1% RTP for each 1% by which
FE(Z) exceeds its limit, maintains an acceptable absolute
power density. The Completion Time of 15 minutes provides
an acceptable time to reduce power in an orderly manner and
without allowing the unit to remain in an unacceptable
condition for an extended period of time.

A reduction of the Power Range Neutron Flux-High trip
setpoints by a 1% for each 1% by which Fj(Z) exceeds its
limit. is a conservative action for protection against the
consequences of severe transients with unanalyzed power
distributions. The Completion Time of 72 hours is
sufficient considering the small likelihood of a severe
transient in this time period and the preceding prompt
reduction in THERMAL POWER in accordance with Required !
Action A.1.

Reduction in the Overpower AT trip setpoints (value of K )
4by a 1% for each 1% by which Fj(Z) exceeds its limit. is a

conservative action for 3rotection against the consequences
3(V of severe transients witi unanalyzed power distributions.

The Completion Time of 72 hours is su"ficient considering
the small likelihood of a severe transient in this time
period and the preceding prompt reduction in THERMAL POWER
in accordance with Required Action A.1.

Verification that Fj(Z) has been restored to within its
limit, by performing SR 3.2.1.1 and SR 3.2.1.2 prior to
increasing THERMAL POWER above the limit imposed by Required
Action A.1. ensures that core conditions during operation at
higher power levels and future operation are consistent with
safety analyses assumptions.

O
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Fo(Z)
B 3.2.1

f) BASES,

v
ACTIONS (continued)

|

fL1

If it is found that the maximum calculated value of Fo(Z)
that can occur during normal maneuvers, Fo"(Z), exceeds its
specified limits. there exists a potential for Fj(Z) to
become excessively high if a normal operational transient
occurs. Reducing THERMAL POWER by a 1% RTP for each 1% by
which Fs(Z) exceeds its limit within the allowed Completion
Time of 4 hours, maintains an acceptable absolute power
density such that even if a transient occurred, core peaking
factors are not exceeded.

fL2

A reduction of the Power Range Neutron Flux-High trip
setpoints by a 1% for each 1% by which Fs(Z) exceeds the
limit, is a conservative action for protection against the
consequences of severe transients with unanalyzed power
distributions. The Completion Time of 72 hours is
sufficient considering the small likelihood of a severe
transient in this period and the preceding prompt reduction
in THERMAL POWER in accordance with Required Action B.1.

'V B.3

Reduction in the Overpower AT trip setpoints (value of K )
4by a 1% for each 1% by which Fs(Z) exceeds the limit, is a

conservative action for 3rotection against the consequences
of severe transients wit 1 unanalyzed power distributions.
The Completion Time of 72 hours is wfficient considering
the small likelihood of a severe transient in this period
and the preceding prompt reduction in THERMAL POWER in
accordance with Required Action B.1.

B.4

Verification that Fs(Z) has been restored to within limit,
by performing SR 3.2.1.1 and SR 3.2.1.2 prior to increasing
THERMAL POWER above the limit imposed by Required Action
B.1, ensures that core conditions during operation at higher
power levels and future operation are consistent with safety
analyses assumptions.

|

| l

ir
! -
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Fo(Z)
B 3.2.1

'
BASES

ACTIONS (continued)

L.1

If the Required Actions of A.1 through A.4. or B.1 through
B.4. are not met within their associated Completion Times,
the unit must be placed in a mode or condition in which the
LCO requirements are not applicable. This is done by
placing the unit in at least MODE 2 within 6 hours. The
allowed Completion Time is reasonable based on operating
experience regarding the amount of time it takes to reach
MODE 2 from full power operation in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.2.1.1 and SR 3.2.1.2 are modified by a Note. The
REQUIREMENTS Note applies during the first Jower ascension after a

refueling. It states that THERMAL POWER may be increased
until an equilibrium power level has been achieved at which
a meaningful power distribution map can be obtained. These
SRs are normally aerformed at > 40% RTP to provide core
conditions as muc1 like the full power conditions as

o possible (Ref. 4). This allowance is modified, however, byQ one of the Frequency conditions that requires verification
that Fj(Z) and Fs(Z) are within their specified limits after
a power rise of more than 10% RTP (and establishing
equilibrium conditions) over the THERMAL POWER at which they
were last verified to be within specified limits. Because
Fj(Z) and Fs(Z) could not have previously been measured in
this reload core, there is a second Frequency condition,
applicable only for reload cores, that requires
determination of these parameters before exceeding 75% RTP.
This ensures that some determination of Fj(Z) and Fs(Z) are
made at a lower power level at which adequate margin is
available before going to 100% RTP. Also, this Frequency
condition, together with the Frequency condition requiring
verification of Fj(Z) and Fs(Z) following a power increase of
more than 10%. ensures that F (Z) is verified as soon as RTPo
(or any other level for extended operation) 1s achieved. In
the absence of these Frecuency conditions. it is aossible to
increase power to RTP anc operate for 31 days witlout
verification of Fj(Z) and Fa(Z). The Frequency condition is
not intended to require verification of these parameters
after every 10% increase in power level above the last
veri fication. It only requires verification after a )ower
level is achieved for extended operation that is 10% ligher
than that power at which F (Z) was last measured.

a
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Fo(Z)
B 3.2.1

[] BASES
v

SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.1.1

Verification that Fs(Z) is within its specified limits
involves increasing F5(Z) to allow for manufacturing
tpleranceandmeasurementuncertaintiesinordertoobtain
Fo(Z ) . Specifically, F5(Z) is the measured value of Fo(Z)
obtained from incore flux map results and
Fs(Z) - FE(Z) * (1.0815) (Ref. 5). Fs(Z) is then compared to
its specified limits.

The limit with which Fs(Z) is compared varies inversely with
power above 50% RTP and directly with a function called K(Z)
provided in the COLR.

Performing this Surveillance in MODE 1 prior to exceeding
75% RTP ensures that the Fs(Z) limit is met when RTP is
achieved, because peaking factors generally decrease as
power level is increased.

If THERMAL POWER has been increased by 2 10% RTP since the
last determination of Fs(Z). another evaluation of this

O factor is required 12 hours after achieving equilibrium
conditions at this higher power level (to ensure that Fs(Z)
values are being reduced sufficiently with power increase to
stay within the LCO limits).

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions
would be more limiting in the safety analysis and because of
the difficulty of making a precise measurement in these
regions.

The Frequency of 31 Effective Full Power Days (EFPD) is
adequate to monitor the change of power distribution with
core burnup because such changes are slow and well
controlled when the unit is operated in accordance with the
Technical Specifications (TS).

/^%
t
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Fo(Z)
B 3.2.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.1.2

The nuclear design arocess includes calculations performed
to determine that t1e core can be operated within the '

Fo(Z) limits. Because flux maps are taken in steady state
conditions, the variations in power distribution resulting

.

!

from normal operational maneuvers are not present in the
flux map data. These variations are, however.

,

conservatively calculated by considering a wide range of |unit maneuvers in normal operation. The maximum peaking
factor increase over steady state values, calculated as a
function of core elevation. Z. is called W(Z). Multiplying
the measured total Jeaking factor. Fj(Z). by W(Z) gives the l

maximum Fo(Z) calcu~ ated to occur in normal operation. '

Fs(Z) .

The limit with which Fs(Z) is compared varies inversely with
1

power above 50% RTP and directly with the function K(Z) i

provided in the COLR.

The W(Z) curve is provided in the COLR for discrete core i

elevations. Flux map data are typically taken for 61 core!n '

J elevations. Fs(Z) evaluations are not applicable for the
following axial core regions, measured in percent of core
height:

a. Lower core region, from 0 to 15% inclusive; and

b. Upper core region, from 85 to 100% inclusive,

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions
would be more limiting in the safety analyses and because of
the difficulty of making a precise measurement in these
regions.

This Surveillance has been modified by a Note that may
require that more frequent surveillances be performed. If
Fs(Z) is evaluated. an evaluation of the expression below is
required to account for any increase to Fs(Z) that may occur
and cause the Fo(Z) limit to be exceeded before the next
required Fo(Z) evaluation.

O
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%

|
SURVEILLANCE REQUIREMENTS (continued) !

If the two most recent Fo(Z) evaluations show an increase in !
the expression

;

.

Fa'(Z)
maximum over z ~

K(Z)

it is recuired to meet the Fo(Z) limit with the last Fs(Z) .

increasec by the greater of the factor of 1.02 or by an '

appropriate factor specified in the COLR (Ref. 6), or to
evaluate Fo(Z) more frequently, each 7 EFPD, These
alternative requirements prevent Fo(Z) from exceeding its
limit for any significant period of time without detection.

1

Performing the Surveillance in MODE 1 prior to exceeding
75 RTP ensures that the Fo(Z) limit is met when RTP is
achieved because peaking _ factors are generally decreased as '

power level is increased. ;

Fo(Z) is verified at power levels a 10% RTP above the
f.- THERMAL POWER of its last verification.12 hours after

. achieving equilibrium conditions to ensure that Fo(Z) isP

!

within its limit at higher power levels. !

The Surveillance Frecuency of 31 EFPD is adequate to monitor !

the change of power cistribution with core burnup. The
Surveillance may be done more frequently if required by the i
results of Fo(Z) evaluations. |

The Frequency of 31 Ef?D is adequate to monitor the change
of power distribution because such a change is sufficiently
slow, when the unit is operated in accordance with the TS,
to preclude adverse peaking factors between 31 day
surveillances.

p
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B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (Fin)

BASES

BACKGROUND The purpose of this LC0 is to establish limits on the power
density at any point in the core so that the fuel design
criteria are not exceeded and the accident analysis
assumptions remain valid. The design limits on local
(pellet) and integrated fuel rod peak power density are
expressed in terms of hot channel factors. Control of the
core power distribution with respect to these factors
ensures that local conditions in the fuel rods and coolant
channels do not challenge core integrity at any location in
the core during either normal operation or a postulated
accident analyzed in the safety analyses.

F!n is defined as the ratio of the integral of the linear
power along the fuel rod with the highest integrated power
to the average integrated fuel rod power. Therefore. FEs is
a measure of the maximum total power produced in a fuel rod.

p Fss is sensitive to fuel loading patterns, control bank
\ insertion, and fuel burnup. FIs ty)ically increases with

control bank insertion and typical'y' decreases with fuel
burnup.

F2s is not directly measurable but is inferred from a power
distribution map obtained with the movable incore detector
system. Specifically, the results of the three dimensional
power distribution map are analyzed by a computer to
determineFls. This factor is calculated at least every
31 Effective Full Power Days (EFPD). However, during Jower
operation, the global power distribution is monitored ]y
LC0 3.2.3. " AXIAL FLUX DIFFERENCE (AFD)." and LCO 3.2.4,
"OUADRANT POWER TILT RATIO (0PTR)." which address directly
and continuously measured process variables.

The COLR provides peaking factor limits that ensure that the
design criterion for the Departure from Nucleate Boiling
(DNB) is met for normal operation, operational transients,
and any transient condition arising from events of moderate
frequency. All DNB limited transient events are assumed to
beginwithanF!s value that satisfies the LCO requirements.

C.
X
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BACKGROUND (continued)

Operation outside the LCO limits may produce unacceptable
consequences if a DNB limiting event occurs. The DNB design
basis ensures that there is no overheating of the fuel that
results in possible cladding perforation with the release of
fission products to the reactor coolant.

APPLICABLE Limits on Fjn preclude core power distributions that exceed
SAFETY ANALYSES the following fuel design limits:

a. There must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hottest fuel rod in the core does not experience a DNB
condition:

b. During a large break Loss Of Coolant Accident (LOCA).
Peak Cladding Temperature (PCT) must not exceed
2200 F:

c. During an ejected rod accident, the prompt energy

(oJ (Ref. 1); and
deposition to the fuel must not exceed 200 cal /gm

d. Fuel design limits required by GDC 26 (Ref. 2) for the
condition when control rods must be capable of
shutting down the reactor with a minimum required
Shutdown Margin with the highest worth control rod
stuck fully withdrawn.

For transients that may be DNB limited Fla is a significant
core parameter. ThelimitsonFIn ensure that the DNB
design criterion is met for normal operation, operational
transients, and any transients arising from events of
moderate frequency. Refer to the Bases for LCO 3.4.1, "RCS
Pressure. Temperature, and Flow DNB Limits," for a
discussion of the applicable Departure from Nucleate Boiling
Ratio (DNBR) limits.

O
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B3.2.5

f BASES

APPLICABLE SAFETY ANALYSES (continued)

The allowable Fin limit increases with decreasing 30wer
level. This functionality in F$s is included in t1e
analyses that provide the Reactor Core Safety limits (SLs)
of SL 2.1.1. Therefore, any DNB events in which the
calculation of the core limits is modeled implicitly use jthis variable value of F!s in the analyses. Likewise, all a

transients that may be DNB limited are assumed to begin with i

aninitialFin as a function of power level defined by the
COLR limit equation.

TheLOCAsafetyanalysisindirectlymodelsFls as an input I

parameter. The Nuclear Heat Flux Hot Channel Factor (Fa(Z)) I
iand the axial peaking factors are inserted directly into the

LOCA safety analyses that verify the acceptability of the
resulting peak cladding temperature (Ref. 3).

The fuel is protected in part by Technical Specifications,
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. The following
LCOs ensure this: LC0 3.1.6. " Control Bank Insertion !.

Limits." LCO 3.2.1, " Heat Flux Hot Channel Factor (Fa(Z))." I
p LC0 3.2.2. LCO 3.2.3. and LCO 3.2.4.

|O
FIs and Fa(Z) are measured periodically using the movable
incore detector system. Measurements are generally taken
with the core at, or near, steady state conditions. Core
monitoring and control under transient conditions
(Condition 1 events) are accomplished by operating the core
within the limits of the LCOs on AFD, OPTR and Control Bank
Insertion Limits.

FIs satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO Fls shall be maintained within the limits of the ,

relationship provided in the COLR. I

The F5s limit identifies the coolant flow channel with the ;

maximum enthalpy rise. This channel has the least heat
'

removal capability and thus the highest probability for a
DNB.

rm
b
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3 BASES l'' (g --

|
LCO (continued) i

The limiting value of F$s. described by the equation
contained in the COLR. is the design radial peaking factor

.used in the plant safety analyses.

The power multiplication factor in this equation provides
margin for higher radial. peaking from reduced thermal

| feedback and greater control rod insertion at low power
levels. The limiting value of Fls is allowed to increase
0.3% for every 1% RTP reduction in THERMAL POWER.

1

APPLICABILITY The F$s limits must be maintained in MODE 1 to prevent core
power distributions from exceeding the fuel design limits;

'

for DNBR and PCT. Applicability in other modes is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require a limit on the distribution of
core power. Specifically, the design bases events that are
sensitive to Fu in other modes (MODES 2 through 5) have
significant margin to DNB and therefore there is no need

-r to restrict F!n in these modes.
(

l

'

ACTIONS A.l. A.2. A.3. and A.4

WithFls exceeding its limit. Condition A is entered. F$smay be restored to within its limits within 4 hours,

through .for example realigning $s
any misaligned rods or

reducing power enough to bring F within its power
dependent limit. If the value of FIs is not restored to
within its specified limit. THERMAL POWER must be reduced to
< 50% RTP in accordance with Required Action A.1. When the
Fls limit is exceeded, the DNBR limit is not likely violated
in steady state operation. because events that could
significantly perturb the FIs value (e.g.. static control
rod misalignment) are considered in the safety analyses.

i

|

|

;O .
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B 3.2.2

/ BASES

ACTIONS (continued)

However, the DNBR limit may be violated if a DNB limiting
event occurs. Reducing THERMAL POWER to < 50% RTP increases
the DNB margin and is not likely to cause the DNBR limit to
be violated in steady state operation. Thus, the allowed
Completion Time of 4 hours provides an acceptable time to
restore Fls to within its limits without allowing the unit
to remain in an unacceptable condition for an extended
period of time.

Condition A is modified by a Note that requires that
.

RequiredActionsA.2andA.4mustbecompletedwhenever
Condition A is entered. Thus, even if Fas is restored
within the 4 hour time period of Required Action A.1.
Required Action A.2 would nevertheless require another
measurementandcalculationofFIs within 24 hours in
accordance with SR 3.2 2.1. Reguired Action A.4 requires '

that another determination of Fly must be done prior to |
exceeding 50% RTP, 3rior to exceeding 75% RTP. and within
24 hours after reacling or exceeding 95% RTP.

Required Action A.2 requires an incore flux map (SR 3.2.2.1)
' ,n beobtainedandthemeasuredvalueofFEs verified not to() exceed the allowed limit at the lower power level once the

,

|
power level has been reduced to < S0% RTP per Required |Action A.1. The unit is provided 20 additional hours to I

perform this task over and above the 4 hours allowed by |
Action A.1. The Completion Time of 24 hours is acceptable

'
|

because of the increase in the DNB margin, which is obtained
at lower power levels, and the low probability of having a
DNB limiting event within this 24 hour period.

IAdditionally, operating experience has indicated that this !

Completion Time is sufficient to obtain the incore flux map.
performtherequiredcalculations,andevaluateFis.

If the value of F2s is not restored to within its specified |
limit either by adjusting a misaligned rod or by re+JCing ;

THEiiWJ. POWER, Required Action A.3 requires the Power Range i

Neutron Flux-High trip .setpoints be reduced to 5 55% RTP.
The reduction in trip setpoints ensures that continuing
operation remains at an acceptable low power level with
adequate DNBR margin.

OO
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iTIONS (continued)
i

The allowed Completion Time of 72 hours to reset the trip
setpoints per Required Action A.3 recognizes that, once
power is reduced, the . safety analysis usumptions are
satisfied and there is no urgent need to reduce the trip
setpoints. This is a sensitive operation that may
inadvertently trip the Reactor Protection System.

Required Action A.4 requires verification that Fla is within
its specified limits after an out of limit occurrence. This
ensuresthatthecausethatledtotheFin exceeding its
limit is corrected, and that subsequent operation proceeds
within the LCO limit. ThisActiondemonstratesthattheFls
limit is within the LCO limits prior to exceeding 50% RTP.
again arior to exceeding 75% RTP. and within 24 hours after
THERMA POWER is a 95% RTP.

This Required Action is modified by a Note that states that I

THERMAL POWER does not have to be reduced to comply with ,

this Required Action. |

B.1

( If the Required Actions of A.1 through A.4 are not met'
within their associated Com)letion Times, the unit must be I

placed in a MODE in which tie LCO requirements are not
ap)licable. This is done by placing the unit in at least
MO)E 2 within 6 hours.

,

The allowed Completion Time is reasonable, based on
;

operating experience regarding the amount of time it takes ;

to reach MODE 2 from full power operation in an orderly '

manner and without challenging plant systems.
!

:

O
BYRON - UNITS 1 & 2 B 3.2.2 - 6 Revision 0



. - - . - . - . _ . . - , - . , - . _ . . - . - _ = . . .-. . ~ . . . - - . - .

Fjs
B 3.2.2

BASES

SURVEILLANCE SR 3.2.2.1
;

REQUIREMENTS

The value of FIs is determined by using the movable incore
detector system to obtain a flux distribution map. A data '

reduction computer program then calculates the maximum value
of Fin from the measured flux distributions. The measured
valueofFin must be multiplied by 1.04 to account for
measurement uncertainty before making comparisons to the
Fin limit. ;

After each refueling, Fly must be determined in MODE 1 priorto exceeding 75% RTP. This requirement ensures that Fni
limits are met at the oeginning of each fuel cycle.

The 31 EFPD Frequency is acceptable because the power
distribution changes relatively slowly over this amount of
fuel burnup. Accordingly, this Frequency is short enough
that the Fan limit cannot be exceeded for any significant
period of operation.

REFERENCES 1. UFSAR, Section 15.4.8..,
:;
\- 2, 10 CFR 50. Appendix A. GDC 26.

3. 10 CFR 50.46.

|

|
|

|

|
|

!

|

1
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B 3.2.3 !

pJ B 3.2 POWER DISTRIBUTION LIMITS
i

B 3.2.3 AXIAL FLUX DIFFERENCE (AFD) !

!

BASES

!
BACKGROUND The )urpose of this LCO is to establish limits on the values

|of tie AFD in order to limit the axial power distribution !
skewing to either the top or bottom of the core. By
limiting the amount of power distribution skewing. core
peaking factors are consistent with the assumptions used in
the safety analyses. Limiting power distribution skewing i

,

over time also minimizes the xenon distribution skewing.
which is a significant factor in axial power distribution
control..

The operating scheme used to control the axial power i

distribution uses the Constant Axial Offset Control (CAOC) i
Methodology. ~~ .; methodology involves maintaining the AFD Iwithin a tolerance band around a burnup dependent target. '

known as the target flux difference to minimize the
variation of the axial peaking factor and axial xenon ;
distribution during unit maneuvers. |

A
U' The target flux difference is determined at equilibrium

xenon conditions. The control banks must be positioned
within the core in accordance with their insertion limits
and Control Bank D should be inserted near its normal
position for steady state operation at high power levels.
The power level should be as near RTP as practical. The
value of the target flux difference obtained under these ,

'

conditions divided by the Fraction of RTP is the target flux
difference at RTP for the associated core burnup conditions.
Target flux differences for other THERMAL POWER levels are
obtained by multi)1ying the RTP value by the appropriate
fractional THERMA_ POWER level.

A
L)
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{ BASES

BACKGROUND (continued)

The AFD is monitored on an automatic basis using the plant
process computer that has an AFD monitor alarm. The
frequency of monitoring the AFD by the plant computer is
once per minute providing an essentially continuous
accumulation of penalty deviation time that allows the

,

operator to accurately assess the status of the penalty
deviation time. The computer determines the 1 minute
average of each of the OPERABLE excore detector outputs and

;

provides an alarm message immediately if the AFDs for two or '

more OPERABLE excore channels are outside the target band
and the THERMAL POWER is > 90% RTP. During operation at
THERMAL POWER levels < 90% RTP but > 15% RTP. the computer
sends an alarm message when the cumulative penalty deviation
time is > 1 hour in the previous 24 hours.

Periodic updating of the target flux difference value is
necessary to follow the change of the flux difference at
steady state conditions with burnup.

The Nuclear Enthalpy Rise. Hot Channel Factor (Fis) and OPTR
LCOs limit the radial component of the peaking factors. i

.

APPLICABLE The AFD is a measure of axial power distribution skewing to l
SAFETY ANALYSES the top or bottom half of the core. The AFD is sensitive to

many core related parameters such as control ban ( positions.
|core power level, axial burnup, axial xenon distribution !

end, to a lesser extent, reactor coolant temperature and i
boron concentrations. The allowed range of the AFD is used '

in the nuclear design process to confirm that operation
with'n these limits produces core peaking factors and axial
power distributions that meet safety analysis requirements.

I
L

i

|
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| AFD

L B 3.2.3
1

BASES

i- APPLICABLE SAFETY ANALYSES (continued)

The CAOC methodology (Refs. 1. 2. and 3) entails:

a. Establishing an envelope of allowed power shapes and
power densities;

b. Devising an operating strategy for the cycle that
maximizes unit flexibility (maneuvering) and minimizes
axial power shape changes:

c. Demonstrating that this strategy does not result in
; core conditions that violate the envelope of

permissible core power characteristics: and

d. Demonstrating that this power distribution control
scheme can be effectively supervised with excore
detectors.

, The limits on the AFD ensure that the Heat Flux Hot Channel
| Factor (Fo(Z)) is not exceeded during either normal''

operation or in the event of xenon redistribution following
power changes. The. limits on the AFD also limit the range,

A of power distributions that are assumed as initial
id conditions in analyzing Condition 2. 3. and 4 events. This |'

ensures that fuel cladding integrity is maintained for these '

postulated accidents. The most important Condition 4 event
is the loss of coolant accident. The most significant
Condition 3 event is the loss of flow accident. The most isignificant Condition 2 events are uncontrolled bank j
withdrawal and-boration or dilution accidents. Condition 2 :
accidents. assumed to begin from within the AFD limits, are |

| used to confirm the adequacy of Overpower AT and '

! Overtemperature AT trip setpoints.

The limits on the AFD provide assurance that the thermal I

limitsassumedintheaccidentanalysis(F2s and F (Z)) are
o

i met. Thereby, the AFD satisfy Criterion 2 of
! 10 CFR 50.36(c)(2)(ii). |

1

|

:

.
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O BASESO-
| LCO The shape of the power profile in the axial (i.e. , the

vertical) direction is largely under the control of the
operator, through either the manual operation of the control
banks, or automatic motion of control banks responding to
temperature deviations resulting from either manual
o)eration of the Chemical and Volume Control System to
clange boron concentration, or from power level changes.

Signals are available to the operator from the Nuclear
Instrumentation System (NIS) excore neutron detectors
(Ref. 4). Separate signals are taken from the top and

,

bottom detectors. The AFD is defined as the difference in ;

normalized flux signals between the top and bottom excore 8

detector in each detector well. For convenience, this flux
difference is converted to provide flux difference units

,

expressed as a percentage and labeled as %A flux or %AI.

With THERMAL DOWER a 90% RTP (i.e. , Part a of this LCO), the
AFD must-be kept within the target band about the target
flux difference. With the AFD outside the target band with

,

1

THERMAL POWER a 90% RTP, the assumptions of the accident
analyses may be violated.

It is intended that the unit is operated with the AFD within i
the target band about the target flux difference. However, '

during rapid THERMAL l'0WER reductions, control bank motion
;may cause the AFD to deviate outside of the target band at :

reduced THERMAL POWER levels. This duiation does not
affect the xenon distribution sufficiently to change the
envelope of peaking factors that may be reached on a
subsequent return to RTP with the AFD within the target
band, provided the time duration of the deviation is
limited. Accordingly, while THERMAL POWER is a 50% RTP and
< 90% RTP (i.e., Part b of this LCO), a 1 hour cumulative
penalty deviation time limit, cumulative during the
preceding 24 hours, is allowed during which the unit may be
operated outside of the target band but within the ;
acceptable operation limits provided in the COLR. !

I

.

1
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LCO (continued)

For THERMAL POWER levels > 15% RTP and < 50% RTP (i.e..
Part c of this LCO). deviations of the AFD outside of the
target band are less significant. The accumulation of
0.5 minute penalty deviation time per 1 minute of actual
time outside the target band reflects this reduced
significance. With THERMAL POWER < 15% RTP. AFD is not a
significant parameter in the assumptions used in the safety
analysis and, therefore, requires no limits. Because the
xenon distribution produced at THERMAL POWER levels less
than RTP does affect the power distribution as power is
increased, unanalyzed xenon and power distribution is
prevented by limiting the accumulated penalty deviation
time. The cumulative penalty time is the sum of penalty
times identified in Parts a b, and c of this LCO.

This LC0 is modified by four Notes. Note 1 modifies Part a
- of this LC0 by stating conditions necessary for declaring
the AFD outside of the target band. The required target
band varies with axial burnup distribution, which in turn
varies with the core average accumulated burnup. The target
band defined in the COLR may provide one target band for the

q entire cycle or more than one band, each to be followed for
V a specific range of cycle burnup. Notes 2 and 3 modify

Parts b and c of this LCO by describing how the cumulative
penalty deviation time is calculated. Note 2 states that
with THERMAL POWER 2 50% RTP the penalty deviation time is
accumulated at the rate of 1 minute for each 1 minute of
power operation with AFD outside the target band. Note 3
states that with THERMAL POWER > 15% and < 50% RTP the
penalty deviation time is accumulated at the rate of
0.5 minutes for each 1 minute of power operation with AFD
outside the target band. Note 4 addresses AFD outside of
the target band during the performance of Surveillances.
For surveillance of the power range channels performed
according to SR 3.3.1.6. deviation outside the target band
is permitted for 16 hours during each calibration without
accumulating penalty deviation time. Some deviation in the
AFD may be required for doing NIS calibration with the
incore detector system due to oscillations. This
calibration is performed every 92 days.

I

C
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LCO (continued)

Violating the LCO on the AFD could produce
unacceptable consequences if a Condition 2. 3. or 4 event
occurs while the AFD is outside its limits.

The COLR contains the figure showing the target band and AFD
acceptable operating limits.

,

APPLICABILITY AFD requirements are aaplicable in MODE 1 above 15% RTP. |
Above 50% RTP. the com)ination of THERMAL POWER and core
peaking factors are the core parameters of primary
importance in safety analyses (Ref.1).

Between 15% RTP and 90% RTP, this LCO 3rovides Jenalty
deviation time limits to ensure that tie distri)utions of

!xenon are consistent with safety analysis assumptions.

At or below 15% RTP and for lower operating MODES, the
-stored energy in the fuel and the energy being transferred

,

to the reactor coolant are low. The value of the AFD in i

q these conditions does not affect the consequences of the !Q design basis events.

Low signal levels in the excore channels may preclude
obtaining valid AFD signals below 15% RTP.

,

ACTIONS A.1

With the AFD outside the target band and THERMAL POWER
= 90% RTP, the assumptions used in the accident analyses may
be violated with respect to the maximum heat generation.
Therefore, a Completion Time of 15 minutes is allowed to
restore the AFD to within the target band because xenon
distributions change little in this relatively short time. !

O
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'

ACTIONS (continued)

fL1 |

If the AFD cannot be restored within the target band per
i Requircd Action A.1, then reducing THERMAL POWER to

,< 90% RTP places the core in a condition that has been
|

analyzed and found to be acceptable provided that the AFD j
is within the acceptable operation limits provided in the '

COLR.

i

The allowed Completion Time of 15 minutes provides an ;
acceptable time to reduce power to < 90% RTP without

|allowing the unit to remain.in an unanalyzed condition for !
an extended period of time. '

C.1 j

With THERMAL POWER < 90% RTP but = 50% RTP. operation with |
the AFD outside the target band is allowed for up to 1 hour
if the AFD is within the acce) table operation limits
provided in the COLR. With t1e AFD within these limits, the
resulting axial power distribution is acceptable as an ;n initial condition for accident analyses assuming the then <

?)l( existing xenon distributions. The 1 hour cumulative 3enalty
deviation time restricts the extent of xenon redistri)ution.
Without this limitation, unanalyzed xenon axial
distributions may result from a different pattern of xenon
buildu) and decay. The reduction to a power level < 50% RTP
puts tie reactor at a THERMAL POWER level at which the AFD
is not a significant accident analysis parameter.

With THFRMAL POWER < 90% RTP. but a 50% RTP and the
indicated AFD outside the acceptable operation limits
provided in the COLR. the peaking factors assumed in
accident analysis may be exceeded with the existing xenon
condition. Any AFP within the target band is
acceptable regardless of its relationship to the

! acceptable operation limits. The Completion Time of
30 minutes allows for a prompt. yet orderly, reduction in
power.

|

| This Required Action must also be implemented either if the
'

cumulative penalty deviation time is > 1 hour during the
previous 24 hours, or the AFD is not within the target band
and not within the acceptable operation limits.

t

O
A./
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ACTIONS (continued)

,

Condition C is modified by a Note that requires that
Required Action C.1 must be completed whenever this
Condition is entered.

P.Ll

If Required Action C.1 is not completed within its required
Completion Time of 30 minutes. the axial xenon distribution
starts to become significantly skewed with the THERMAL POWER
2 50% RTP. In this situation, the assumption that a
cumulative penalty deviation time of 1 hour or less during
the previous 24 hours while the AFD is outside its target
band is acceptable at < 50% RTP. is no longer valid.

Reducing the power level to < 15% RTP within the Completion
Time of 9 hours and complying with LCO penalty deviation
time requirements for subsequent increases in THERMAL POWER
ensure that acceptable xenon conditions are restored.

Condition D is modified by a Note that requires Action D.1
be completed whenever this Condition is entered.

SURVEILLANCE .SR 3.2.3.1
REQUIREMENTS

This Surveillance verifies that the AFD as indicated by the
NIS excore channels is within the target band. The
Surveillance Frequenc' of 7 days is adequate because the AFD/
is controlled by tb uperator and monitored by the process
computer. Furthermore, any deviations of the AFD from the
target band ' hat is not alarmed should be readily noticed.

The AFD should be monitored and logged more frequently in
aeriods of operation for which the power level or control
Jank positions are changing to allow corrective measures
when the AFD is more likely to move outside the target band.

O
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.3.2

This Surveillance requires that the target flux difference
is updated by performing SR 3.2.3.3'within 31 Effective Full
Power days (EFPD) after each refueling and every 31 EFPD
thereafter to account for small changes that may occur in
the target flux differences in that period due to burnup.

Alternatively, linear interpolation between the most recent
measurement of the target flux differences and a predicted
end of cycle value 3rovides a reasonable update because the
AFD changes due to aurnup tend toward 0% AFD.

SR 3.2.3.3

Measurement of the target flux difference is accomplished by
different methods. One method utilizes a flux map when the
core is at equilibrium xenon conditions, preferably at high
power levels with the control banks nearly withdrawn. This
flux map 3rovides the equilibrium axial power distribution
from whic1 the target value can be determined. A second

n method utilizes accumulated plant data, collected at
(~ specified )lant conditions. The accumulated plant data

provides t1e equilibrium axial power distribution from which
the target value can be determined. Target flux difference
is set to maintain core power shape near an optimal value.
The target flux difference varies slowly with core burnup.

A Frequency of once within 31 EFPD after each refueling and
every 92 EFPD thereafter for remeasuring the target flux
differences adjusts the target flux difference for each
excore channel to the value measured at steady state
conditions. This is the basis for the CAOC. Remeasurement
at this Surveillance interval also establishes the AFD
target flux difference values that account for changes in
incore/excore calibrations that may have occurred in the
interim.

This SR is modified by a Note to allow the 3redicted end of
cycle AFD from the cycle nuclear design to )e used to
determine the initial target flux difference after each
refueling.

(a3
-
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REFERENCES 1. WCAP-8403 (nonpro)rietary), " Power Distribution

Control and Load r llowing Procedures." Westinghouseo
Electric Corporation. September 1974.

2. T. M. Anderson to K. Kniel (Chief of Core Performance
Branch. NRC), Attachment: " Operation and Safety
Analysis Aspects of an Improved Load Follow Package."
January 31. 1980. 1

3. C. Eicheldinger to D. B. Vassallo (Chief of Light ;

Water Reactors Branch. NRC), Letter NS-CE-687.
July 16. 1975.

4. UFSAR Section 7.7.1.3.1.
4
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| OPTRl

B 3.2.4
I

[G'\ B 3.2 POWER DISTRIBUTION LIMITS

! B 3.2.4 OUADRANT POWER TILT RATIO (0PTR)
|

BASES

| BACKGROUND The OPTR limit ensures that the gross radial power
distribution remains consistent with the design values used

,in the safety analyses. Precise radial power distribution !

measurements are made during startup testing. after '

refueling, and periodically during power operation.

The 30wer density at any point in the core must be limited I

so tlat the fuel design criteria are maintained. Together.
LC0 3.1.6. " Control Bank Insertion Limits." LCO 3.2.3. l

" AXIAL FLUX DIFFERENCE (AFD)." and LC0 3.2.4. provide limits '

on process variables that characterize and control the three
ldimensional power distribution of the reactor core. Control
iof these variables ensures that the core operates within the I

fuel design criteria and that the power distribution remains I

within the bounds used in the safety analyses.
]

APPLICABLE Limits on OPTR reclude core power distributions that
'

SAFETY ANALYSES violate the foi owing fuel design criteria:

a. During a large break loss of coolant accident. the
peak cladding temperature must not exceed 2200 F
(Ref. 1):

b. During a loss of forced reactor coolant flow accident. i
there must be at least 95% probability at the 95%
confidence level (the 95/95 Departure from Nucleate
Boiling (DNB) criterion) that the hot fuel rod in the
core does not experience a DNB condition:

c. During an ejected rod accident, the prompt energy
deposition to the fuel must not exceed 200 cal /gm
(Ref. 2); and

d. The control rods must be capable of shutting down the
reactor with a minimum required Shutdown Margin with '

the highest worth control rod stun. fully withdrawn
(Ref. 3).

BYRON - UNITS 1 & 2 B 3.2.4 -1 Revision 0
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APPLICABLE SAFETY ANALYSES (continued)

The LCO limits on the AFD, the OPTR, the Heat Flux Hot
Channel Factor (F (Z)), the Nuclear Enthalpy Rise Hotg
Channel Factor (Fas), and control bank insertion, sequence
and overlap limits are established to preclude core power
distributions that exceed the safety analyses limits.

TheOPTRlimitsensurethatFls and Fo(Z) remain below their
limiting values by preventing an undetected change in the
gross radial power distribution.

InMODE1,theFls and Fo(Z) limits must be maintained to
preclude core power distributions from exceeding design
limits assumed in the safety analyses.

The limits on the OPTR provide assurance that the thermal
limitsassumedintheaccidentanalysis(Fin and F (Z)) are

omet. Thereby, the OPTR satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LC0O, The OPTR limit of 1.02, at which corrective action is
required, provides a margin of protection for both the DNB
ratio and linear heat generation rate contributing to
excessive power peaks resulting from X-Y ] lane power tilts.
A limiting QPTR of 1.02 can be tolerated >efore the margin
for uncertainty in Fo(Z) and Fls is possibly challenged.

APPLICABILITY The OPTR limit must be maintained in MODE 1 with THERMAL
POWER > 50% RTP to prevent core power distributions from
exceeding the design limits.

Applicability ir. MODE 1 s 50% RTP and in other MODES is not
required because there is neither sufficient stored energy
in the fuel nor sufficient energy being transferred to the
reactor coolant to require the implementation of a OPTR
limit on the distribution of core power. The OPTR limit in
these conditions is, therefore, not important. Note that
theF!s and Fo(Z) LCOs still apply below 50% RTP, but allow
progressively higher peaking factors as THERMAL POWER
decreases below 50% RTP.

O ,
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ACTIONS A j,

! With the OPTR exceeding its limit, a aower level reduction
of 3% from RTP for each 1% by which t1e OPTR exceeds 1.00 is
a conservative tradeoff of total core power with peak linear|

i power. The Completion Time of 2 hours allows sufficient
time to identify the cause and correct the tilt. Note that

'

the power reduction itself may cause a change in the tilted
condition. '

The maximum allowable power level initially determined by :
Required Action A.1 may be affected by subsequent
determinations of OPTR. Increases in OPTR would require

!

power reductions within 2 hours of OPTR determination, if '

necessary to comply with the decreased maximum allowable
power level. Decreases in OPTR would allow increasing the
maximum allowable power level and increasing power up to
this revised limit

A.2

After completion of Required Action A.1, periodic monitoring
p provides a basis for maintaining the appropriate reduced '

,

't power level. As such, a check of the CPTR is required once> per 12 hours. If the OPTR continues to increase. THERMAL
POWER has to be reduced accordingly, such that it is 1
maintained at a reduced power level of 3% from RTP for each
1% by which OPTR exceeds 1.00.

Any of the Surveillance methods for determining OPTR may be
used within the constraints for acceptability of the
Surveillance (i.e. , if the excore detectors are available,
they should be used: if the excore detectors are not
available, the mowble incore detectors may be used). A
12 hour Completion ,ime is sufficient because any additional
change in OPTR should be relatively slow. Further, this

Completion Time is consistent with the Frequency required
for the Surveillances with an inoperable alarm or
instrumentation.

.

O
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ACTIONS (continued)

A.3

ThepeakingfactorsFIs and Fo(Z) are of primary importance
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
PerformingSRsonFIs and Fo(Z) within 24 hours after
achieving equilibrium conditions from a THERMAL POWER
reduction per Required Action A.1 ensures that these primary
indicators of power distribution are within their respective
limits. Equilibrium conditions are achieved when the core
is sufficiently stable at intended operating conditions to
support flux ma3 ping. The Comaletion Time takes into
consideration t1e rate at whic1 peaking factors are likely |

to change, and the time required to stabilize the unit and
perform a flux map If these peaking factors are not within
their limits, the Required Actions of these Surveillances
provide an appropriate response for die abnormal condition. |
If the OPTR remains above its specified limit, the peaking
factor surveillances are required each 7 days thereafter to !

evaluateFIs and Fo(Z) with changes in power distribution. |
Relatively small changes are expected due to either burnup I

and xenon redistribution or correction of the cause for ,V,o exceeding the OPTR limit. !,

A.4

AlthoughFls and Fo(Z) are of primary inportance as initial
conditions in the safety analyses, other changes in the
power distribution may occur as the OPTR limit is exceeded !,

I and may have an impact on the validity of the safety
analysis. A change in the power distribution can affect
such reactor parameters as control bank worths and peaking

| factors for rod malfunction accidents. When the OPTR
exceeds its limit, it does not necessarily mean a safety'

| concern exists. It does mean that there E an indication of
! a change in the gross radial power distribution that

requires an investigation and evaluation that is
accomplished by examining the incore power distribution.
Specifically, the core peaking factors and the quadrant tilt
must be evaluated because they are the factors that best:

! characterize the core power distribution. This
re-evaluation is required to ensure that. before increasing
THERMAL POWER to above the limit of Required Action A.1, thei

reactor core conditions are consistent with the assumptions
in the safety analyses.

O
:V
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ACTIONS (continued)

A.5

If the OPTR has exceeded the 1.02 limit and a re-evaluation
of the safety analysis is completed and shows that safety
requirements are met, the excore detectors are normalized to
restore OPTR to within limit prior to increasing THERMAL
POWER to above the limit of Required Action A.1.
Normalization is accomplished in such a manner that the
indicated OPTR following normalization is near 1 00. This
is done to detect any subsequent significant changes in
OPTR.

Required Action A.5 is modified by two Notes. Note 1 states
that the quadrant power tilt (OPT) is not restored to within

4

limits until after the re-evaluation of the safety analysis
has determined that core conditions are within the safety
analysis assumptions (i .e. , Required Action A.4). Note 2
states that if Required Action A.5 is performed, then
Required Action A.6 shall be performed. Required Action A,5 |
normalizes the excore detectors to restore OPTR to within
liinits, which restores compliance with LCO 3.2.4. Thus, i

q Note 2 prevents exiting the Actions prior to completing flux i

V mapping to verify peaking factors, per Required Action A.6.
These Notes are intended to prevent any ambiguity about the -

required sequence of actions.

A.6

Once the flux tilt is restored to within limits (i.e. ,
Required Action A.5 is performed), it is acceptable to
return to full power operation. However, as an added check
that the core power distribution is consistent with the
safety analysis assumptions. Required Action A.6 requires
verification that Fo(Z) and Fin are within their specified
limits within 24 hours after achieving equilibrium
conditions at RTP. As an added precaution, if the core
power does not reach RTP within 24 hours, but is increased
slowly, then the peaking factor surveillances must be
performed within 48 hours after increasing THERMAL POWER
above the limit of Required Action A.1. These Completion
Times are intended to allow adequate time to increase
THERMAL POWER to above the limit of Required Action A.I.
while not permitting the core to remain with unconfirmed
power distributions for extended perinds of time.

C
t >
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ACTIONS (continued)

Required Action A.6 is modified by a Note that states that
the peaking factor surveillances may only be done after the
excore detectors have been normalized to restore OPTR to
within limits (i .e. . Required Action A.5). The intent of
this Note is to have the peaking factor surveillances
performed at operating power levels, which can only be
accomplished after the excore detectors are normalized to
restore OPTR to within limits and the core returned to
power.

B.1

If Required Actions A.1 through A.6 are not completed within
their associated Completion Times, the unit must be brought
to a MODE or condition in which the requirements do not
apply. To achieve this status. THERMAL POWER must be
reduced to s 50% RTP within 4 hours. The allowed Completion
Time of 4 hours is reasonable, based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging plant systems.

/~'s
SURVEILLANCE SR 3.2.4.1
REQUIREMENTS

This Surveillance verifies that the OPTR. as indicated by
the Nuclear Instrumentation System (NIS) excore channels is
within its limits. The Frequency of 7 days takes into
account other information and alarms available to the
operator in the control room.

This SR is modified by two Notes. Note 1 allows OPTR to be
calculated with three power range channels if THERMAL POWER
is s 75% RTP and the input from one Power Range Neutron Flux
channel is inoperable. Note 2 allows performance of
SR 3.2.4.2 in lieu of SR 3.2.4.1.

For those causes of OPT that occur quickly (e.g.. a dropoed
rod), there typically are other indications of abnormality
that prompt a verification of core power tilt.

O
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.4.2

With input from an NIS power range channel inoperable, tilt
monitoring for a portion of the reactor core becomes
degraded. Large tilts are likely detected with the
remaining channels, but the capability for detection of
small power tilts in some quadrants is decreased. The
Frequency of 12 hours provides an accurate alternative means
for ensuring that any tilt remains within its limits. .

For purposes of monitoring the OPTR when input from one
power range channel is inoperable, the moveable incore
detectors are used to confirm that the normalized symmetric
power distribution is consistent with the indicated OPTR and
any previous data indicating a tilt. The incore detector
monitoring is aerformed with a full incore flux map or two
sets of four taimble locations with quarter core symmetry.
The two sets of four symmetric thimbles is a set of eight
unique detector locations.

The symmetric thimble flux map can be used to generate
. O symmetric thimble " tilt." This can be compared to a
,( reference symmetric thimble tilt, from the most recent full

'
core flux map, to generate an incore OPTR. Therefore,
incore monitoring of the radial core tilt to verify the OPTR
can be used to confirm that OPTR is within limits.

With input from one NIS channel inoperable, the indicated
tilt may be changed from the value indicated with input from
all four channels OPERABLE. To confirm that no change in,

| tilt has actually occurred, which might cause the OPTR limit
to be exceeded, the incore result may be compared against
previous flux maps either using the symmetric thimbles as
described above or a complete flux map. Nominally, quadrant
tilt from the Surveillance should be within 2% of the tilt
shown by the most recent flux map data.

| This Surveillance is modified by a Note, which states that
it is not required to be performed until 12 hours after the
input from one Power Range Neutron Flux channel is
inoperable and the THERMAL POWER is > 75% RTP.

.

; tO
V-

'
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|

REFERENCES 1. 10 CFR 50.46.

2. UFSAR, Section 15.4.8.

3. 10 CFR 50,' Appendix A GDC'26.
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RTS Instrumentation
B 3.3.1

O B 3.3 INSTRUMENTATION(G
B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES

|

BACKGROUND The RTS initiates a unit shutdown, based on the values of
selected unit parameters, to protect against violating the
core fuel design limits and Reactor Coolant System (RCS)
pressure boundary during Anticipated Operational Occurrences
(A00s) and to assist the Engineered Safety Features (ESF) 1Systems in mitigating accidents.

The protection and monitoring systems have been designed to
assure safe operation of the reactor. This is achieved by Ispecifying Limiting Safety System Settings (LSSS) in terms ;
of parameters directly monitored by the RTS, as well as |
specifying LCOs on other reactor system parameters and
equipment performa,;ee.

| The LSSS, defined in this specification as the Allowable
1

| Values, in conjunction with the LCOs, establish the
: threshold for protective system action to prevent exceeding

acceptable limits during Design Basis Accidents (DBAs).

During A00s, which are those events expected to occur one or
more times during the unit life, the acceptable limits 'are

,

:

1. The Departure from Nucleate Boiling Ratio (DNBR) shall
be maintained above the Safety Limit (SL) value to :

prevent Departure from Nucleate Boiling (DNB);

2. Fuel centerline melt shall not occur: and

3. The RCS pressure SL of 2735 psig shall not be exceeded.

Operation within the SLs of Specification 2.0. " Safety
Limits (SLs)." also maintains the above values and assures |
that offsite dose will be within the 10 CFR 50 and '

,

j 10 CFR 100 criteria during A00s.
I
l

l

!
'

i

I

I
l

|
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BACKGROUND (continued)

Accidents are events that are analyzed even though they are
not expected to occur during the unit life. The
acceptable limit during accidents is that offsite dose shall
be maintained within an acceptable fraction of 10 CFR 100
limits. Different accident categories are allowed a
different fraction of these limits, based on probability of
occurrence. Meeting the acceptable dose limit for an
accident category is considered having
acceptable consequences for that event.

The RTS instrumentation is segmented into four distinct but
interconnected modules as identified below. The RTS process
is illustrated in UFSAR, Chapter 7 (Ref. 1):

1. Field transmitters or process sensors: provide a
measurable electronic signal based upon the physical
characteristics of the parameter being measured:

2. Signal Process Control and Protection System, including
Analog Protection System. Nuclear Instrumentation
System (NIS), field contacts, and protection channel

(O sets: provide signal conditioning, bistable set)oint
) comparison, process algorithm actuation, compati ale"

electrical signal output to protection system devices,
and_ control board / control room / miscellaneous
indications:

3. Solid State Protection System (SSPS), including input,
logic, and output bays: initiates pro)er unit shutdown
and/or ESF actuation in accordance wit 1 the defined
logic, which is based on the bistable outputs from the
signal process control and protection system; and

4. Reactor trip switchgear, including Reactor Trip
Breakers (RTBs) and bypass breakers: provides the
means to interrupt power to the Control Rod Drive
Mechanisms (CRDMs) and allows the Rod Cluster Control
Assemblies (RCCAs), or " rods." to fall into the core
and shut down the reactor. The bypass breakers allow
testing of the RTBs at power-.
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BACKGROUND (continued)

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability,
more than one, and often as many as four. -field transmitters
or sensors are used to measure unit parameters. To account
for the calibration tolerances and instrument drift, which
are assumed to occur between calibrations, statistical
allowances are arovided in the Trip Setpoint and Allowable
Values. The OPERABILITY of each transmitter or sensor can

'be evaluated when its "as found" calibration data are
compared against its documented acceptance criteria.

Sianal Process Control and Protection System

Generally, three or four channels of process control
equipment are used for the sitt.al processing of unit
parameters measured by the field instruments. The process
control equipment provides signal conditioning, comparable
output signals for instruments located on the main control
board, and comparison of measured input signals with
established setpoints. 'If the measured value of a unit

h. parameter exceeds the predetermined setpoint, an output from>
a bistable is forwarded to the SSPS for decision evaluation.'

~

Channel separation is maintained up to and through the input
bays. However, not all unit parameters require four
channels of sensor measurement and signal processing. Some
unit parameters provide input only to the SSPS. while others
provide input to the SSPS, the main control board, the plant
computer. and one or more control systems.

Generally, if a parameter is used only for. input to the
- protection circuits three channels with a two-out-of-three
lcgic are sufficient to provide the required reliability and
redundancy. If one channel fails in a direction that would
not result in a partial Function trip, the Function is still
OPERABLE with a two-out-of-two logic. If one channel fails,
such that a partial Function trip occurs, a trip will not
occur and the Function is still DPERABLE with a
one-out-of-two logic.

gm
L)
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BASES

BACKGROUND (continued) !

Generally if a parameter is used for input to the SSPS and
a control function, four channels with a two-out-of-four
logic are sufficient to provide the required reliability and
redundancy. The circuit must be able to withstand both an 1

input failure to the control system, which may then require
the protection function actuation, and a single failure in
the other channels providing the protection function
actuation. Again, a single failure will neither cause nor
prevent the protection function actuation. These
requbements are described in IEEr-279-1971 (Ref. 4). The
actual number of channels requirer for each unit parameter
is specified in Reference 1.

Two trains are required to ensure no single random failure
of a logic channel will disable the RTS. The logic channels '

are designed such that testing required while the reactor is
at power may be accomplished without causing a trip.
Provisions to allow removing logic channels from service
during maintenance are unnecessary because of the logic
system's designed reliability.

' A) Trio Setooints and Allowable Values
\

Allowable Values provide a conservative margin with regards
to instrument uncertainties to ensure that SLs are not
violated during A00s and that the consequences of DBAs will
be acceptable providing the unit is operated from within the
LCOs at the onset of the event and required equipment
functions as designed. If the measured value of a
bistable exceeds the Allowable Value without trip)ing., then
the associated RTS Function is considered inoperaale.
Allowable Values for RTS Functions are specified in
Table 3.3.1-1.

!

[

|

i fi
:. V
i
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BASES

BACKGROUND (continued)

Trip Setpoints are the nominal values at which the bistables
or setpoint comparators are set. The actual nominal' Trip
Setpoint entered into the bistable /comparator is more
conservative than that specified by the Allowable Value to
account for changes in normal measurement errors
detectable by a CHANNEL OPERATIONAL TEST (C0T). One example
of such a change in measurement error is attributable to
calculated normal uncertainties during the surveillance
interval. Any bistable is considered to be properly
adjusted when the "as left" value is within the band for
CHANNEL CALIBRATION tolerance. If the measured value of a
bistable exceeds the Trip Setpoint but is within the
Allowable Value, then the associated RTS Function is
considered OPERABLE. Trip Setpoints are specified in the
Technical Requirements Manual (Ref. 5).

Allowable Values and Trip Setpoints are based on a
methodology which incorporates all of the known
uncertainties applicable for each instrument channel.
Reference 6 provides a detailed description of the
methodology used to calculate the Allowable Values and Trip

S Setpoints, including their explicit uncertainties for all I

instruments listed in Table 3.3.1-1 except the Turbine Trips

Functions. The Allowable Values and Trip Setpoints for the
; Turbine Trip Functions are based on specific Comed setpoint

methodology.
I

Solid State Protection System

| The SSPS equipment is used for the decision logic processing
~

; of outputs from the signal processing equipment bistables.
To meet the redundancy requirements, two trains of SSPS.
each performing the same functions, are provided. If one
train is taken out of service for maintenance or test

| purposes, the second train will 3rovide reactor trip and/or
| ESF actuation for the unit. If ]oth trains are taken out of
I service or placed in test, a reactor trip will result. Each

train is packaged in its own cabinet for physical and
electrical separation to satisfy separation and independence
requirements. The system has been designed to initiate a>

,

reactor trip in the event of a loss of power, directing the !
unit to a safe shutdown condition.

;

d

.
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O BASESV
! BACKGROUND (continued)
|
'

The SSPS performs the decision logic for actuating a reactor
|. trip or ESF actuation: generates the electrical output

signal that will initiate the required trip or actuation.
~ and provides the status, permissive, and annunciator output;

signals to the main control room of the unit.

The bistable outputs from the signal processing equipment
are sensed by the SSPS equi 3 ment and combined into logic
matrices that represent com)inations indicative of various
transients. If a required logic matrix combination is
completed, the system will initiate a reactor trip or send
actuation signals via master and slave relays to those
components whose aggregate Function best serves to alleviate
the condition and restore the unit to a safe condition.
Examples are given in the Applicable Safety Analyses. LCO,
and Applicability sections of this Bases.

Reactor Trio Switchaear

The RTBs are in the electrical power supply line from the
1

control rod drive motor generator set power supply to the
~

CRDMs, Opening of the RTBs interrupts power to the CRDMs,
which allows the shutdown rods and control rods to fall into
the core by gravity. Each RTB is equipped with a bypass
breaker to allow testing of the RTB while the unit is at
power. During normal operation the output from the SSPS is
a voltage signal that energizes the undervoltage coils in
the RTBs and bypass breakers, if in use. When the required
logic matrix combination is completed, the SSPS output
voltage signal is removed. the undervoltage coils are i
de-energized, the breaker trip lever is actuated by the
de-energized undePvoltage coil, and the RTBs and bypass
breakers are tripped open. This allows the shutdown rods
and control rods to fall into the core, In addition to the
de-energization of the undervoltage coils, each breaker is
also equi) ped with a shunt trip device that is energized to |
trip the areaker open upon receipt of a reactor trip signal !
(the Reactor Trip Bypass Breaker (RTBB) shunt trip device is
energized only by a manual reactor trip signal). Either the
undervoltage coil or the shunt trip mechanism is sufficient
by itself, thus providing a diverse trip mechanism.

I

Lo
I
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BACKGROUND (continued)

The decision logic matrix Functions are described in the
functional diagrams included in Reference 1. In addition to
the reactor trip or ESF. these diagrams also describe the
various " permissive interlocks" that are associated with
unit conditions. Each train has a built in testing device
that can automatically test the decision logic matrix
Functions and the actuation devices while the unit is at
power. When any one train is taken out of service for
testing, the other train is capable of providing unit
monitoring and protection until the testing has been
completed. The testing device is semiautomatic to minimize
testing time.

APPLICABLE The RTS functions to maintain the SLs during all
SAFETY ANALYSES, A00s and mitigates the consequences of DBAs in all MODES in
LCO. and which the Rod Control System is capable of rod withdrawal or
APPLICABILITY one or more rods are not fully inserted.

Eacn of the analyzed accidents and transients can be
o detected by one or more RTS Functions. The accident() analysis described in Reference 3 takes credit for most RTS

trip Functions. RTS trip Functions not specifically
credited in the accident analysis are qualitatively credited
in the safety analysis and the NRC staff approved licensing
basis for the unit. These RTS trip Functions may provide
protection for conditions that do not require dynamic
transient analysis to demonstrate Function Jerformance.
They may also serve as backups to RTS trip runctions that
were credited in the accident analysis.

The LCO requires all instrumentation performing an RTS
Function, listed in Table 3.3.1-1 in the accompar,ying LCO.
to be OPERABLE when the unit status is within the
Applicability. Failure of any instrument renders the
affected channel (s) inoperable and reduces the reliability
of the affected Functions.

O
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APPLICABLE SAFETY ANALYSES LCO, and APPLICABILITY (continued)

The LC0 generally requires OPERABILITY of three or four
channels in each instrumentation Function, two channels of
Manual Reactor Trip in each logic Function, and two trains
in each Automatic Trip Logic Function. Four OPERABLE
instrumentation channels in a two-out-of-four configuration
are required when one RTS channel is also used as a control
system input. This configuration accounts for the
possibility of the shared channel failing in such a manner
that it creates a transient that recuires RTS action. In
this case, the RTS will still provice protection, even with
random failure of one of the other three protection
channels. Three OPERABLE instrumentation channels in a
two-out-of-three configuration are generally required when
there is no potential for control system and protection
system interaction that could simultaneously create a need
for RTS trip and disable one RTS channel. The

| two-out-of-three and two-out-of-four configurations allow
: one channel to be tripped durirg maintenance or testing
i without causing a reactor trip. Specific exceptions to the

above general philosophy exist and are discussed below.

q Reactor Trio System Functions
,Q
i The safety analyses and OPERABILITY requirements applicable

to each RTS Function are discussed below:
I

1. Manual Reactor Trio
'

t

L The Manual Reactor Trip ensures that the control room
| operator can initiate a reactor trip at any time by
| using either of two reactor trip switches in the
; control room. A Manual Reactor Trip accomplishes the
| same results as any one of the automatic trip
| Functions. It is used by the reactor operator to shut

down the reactor whenever any parameter is rapidly
,trending toward its Trip Setpoint.
J

!

i

|

,

,

,

.
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

The LCO requires two Manual Reactor Trip channels to be
OPERABLE. Each channel is controlled by a manual
reactor trip switch. Each channel activates the
reactor trip breakers in both trains. Two independent
channels are required to be OPERABLE so that no single
random failure will disable the Manual Reactor Trip

; Function.
.

In MODE 1 or 2. manu61 initiation of a reactor trip
must be OPERABLE. These are the MODES in which the
shutdown rods and/or control rods are partially or

| fully withdrawn from the core. In MODE 3. 4. or 5. the
i manual initiation Function must also be OPERABLE if one

or more shutdown rods or control rods are withdrawn or
the Rod Control System is capable of withdrawing the
shutdown rods or control rods. In this condition.

| inadvertent control rod withdrawal is possible. In
| MODE 3. 4. or 5. manual initiation of a reactor trio ,

| does not have to be OPERABLE if the Rod Control System '

l is not capable of withdrawing the shutdown rods or
control rods and if all rods are fully inserted. If

/ the rods cannot be withdrawn from the core or all of
\ the rods are inserted, there is no need to be able to

trip the reactor. In MODE 6. the CRDMs are,

1
disconnected from the control rods and shutdown rods. J

Therefore, the manual initiation Function is not
|,

| required.
( (

2. Power Ranae Neutron Flux '

The NIS power range detectors are located external to |
the reactor vessel and measure neutrons leaking from
the core. The NIS power range detectors provide input
to the Rod Control System and the Steam Generator (SG)
Water Level Control System. Therefore, the actuation
logic must be able to withstand an input failure to the
control system, which may then require the protection
function actuation, and a single failure in the other
channels providing the protection function actuation.
Note that this Function also provides a signal toi

g prevent automatic and manual rod withdrawal prior to
initiating a reactor trip. Limiting further rod,

| withdrawal may terminate the transient and eliminate
i the need to trip the reactor.
1

a

f3,

V
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'
APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

;

a. Power Ranae Neutron Flux-Hioh

The Power Range Neutron Flux-High trip Function
ensures that protection is provided, from all '

power levels, against a positive reactivity i

excursion leading to DNB during power operations.
These can ce caused by rod withdrawal or

.

!
reductions in RCS temperature. '

The LC0 requires all four of the Power Range
'

Neutron Flux-High channels to be OPERABLE.

In MODE 1 or 2 when a positive reactivity
excursion could occur, the Power Range Neutron
Flux-High trip must be OPERABLE. This Function

,

will terminate the reactivity excursion and shut
down the reactor prior to reaching a power level
that could damage the fuel. In MODE 3. 4. 5. ior 6, the NIS power range detectors cannot detect i
neutron levels in this range. In these MODES, the '

Power Range Neutron Flux-High does not have to be;p OPERABLE because the reactor is shut down and
,

i reactivity excursions into the )ower range are'

extremely unlikely. Other RTS runctions and
administrative controls provide 3rotection against ;

reactivity additions when in MODE 3. 4. 5. or 6.t

b. Power Ranae Neutron Flux-Low

The LCO requirement for the Power Range Neutron,

Flux-Low trip Function ensures that protection is
provided against a positive reactivity excursion
from low power or subcritical conditions.

The LC0 requires all four of the Power Range
Neutron Flux-Low channels to be OPERABLE.

|
!

IO
L)

I BYRON - UNITS 1 & 2 B 3.3.1 - 10 Revision 0

.gy -



_ . _ _.. .. .. _ - - _ _ _ . _ _ _ _ .._ _ _._-_ _ _..__ ..- _ _

RTS Instrumentation
B 3.3.1

.I BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITS (continued)

In MODE 1. below the Power Range Neutron Flux
(P-10 setpoint), and in MODE 2, the Power Range
Neutron Flux-Low trip must be OPERABLE. This
Function may be manually blocked by the operator !
when two out of four power range channels are l

greater than approximately 10% RTP (P-10 {setpoint). This Function is automatically |

| unblocked when three out of four power range'

channels are below the P-10 setpoint. Above the
P-10 setpoint, positive reactivity additions are ;

mitigated by the Power Range Neutron Flux-High '

trip Function.
L

In MODE 3, 4, 5, or 6. the Power Range Neutron ;,

i Flux-Low trip Function does not have to be |
| OPERABLE because the reactor is shut down and the :

( NIS power range detectors cannot detect neutron |
i levels in this range. Other RTS trip Functions I

and administrative controls provide protection. i
! against positive reactivity additions or power i

excursions in MODE 3, 4, 5, or 6. |

3. Power Ranae Neutron Flux Rate

The Power Range Neutron Flux Rate trips use the same I!

i channels as discussed for Function 2 above. |

!
|'

a. Power Ranae Neutron Flux-Hiah Positive Rate
'

The Power Range Neutron Flux-High Positive Rate |

trip Function ensures that protection is 3rovided '

against rapid increases in neutron flux tlat are
characteristic of an RCCA drive rod housing
rupture and the accompanying ejection of the RCCA.
This Function compliments the Power Range Neutron
Flux-High and Low Setpoint trip Functions to
ensure that the criteria are met for a rod

j ejection from the power range.
t

i The LC0 requires all four of the Power Range
; Neutron Flux-High Positive Rate channels to be

OPERABLE.
,

.

2

IG
4
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

In MODE 1 or 2. when there is a potential to add a
large amount of positive reactivity from a Rod
Ejection Accident (REA), the Power Range Neutron
Flux-High Positive Rate trip must be OPERABLE.
In MODE 3. 4. 5. or 6. the Power Range Neutron
Flux-High Positive Rate trip Function does not
have to be OPERABLE because other RTS trip
Functions and administrative controls will provide
protection against positive reactivity additions.

b. Power Ranae Neutron Flux-Hiah Necative Rate

The Power Range Neutron Flux-High Negative Rate
trip Function ensures that protection is provided
for multiple rod drop accid 2.nts. At high power
levels, a multiole rod drop accident could cause
local flux peaking that would result in an
unconservative local DNBR. DNBR is defined as the
ratio of the heat flux required to cause a DNB at
a particular location in the core to the local
heat flux. The DNBR is indicative of the marginp to DNB. No credit is taken for the operation of
this Function for those rod drop accidents in
which the local DNBRs will be greater than the
limit.

The LCO requires all four Power Range Neutron
Flux-High Negative Rate channels to be OPERABLE.

In MODE 1 or 2 when there is potential for a
multiple rod drop accident to occur, the Power
Range Neutron Flux-High Negative Rate trip must
be OPERABLE. In MODE 3. 4. 5. or 6. the Power
Range Neutron Flux-High Negative Rate trip
Function does not have to be OPERABLE because the
core is not critical and DNB is not a concern.

O
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY Bontinued)

4. Intermediate Ranae Neutron Flux
'

The Intermediate Range Neutron Flux trip Function
ensures that protection is provided against an

| uncontrolied RCCA bank rod withdrawal accident from a'

subcritical condition during startup. This trip
; Function provides redurdant protection to the Power
; Range Neutron Flux-Low Setpoint trip Function. The

NIS intermediate range detectors are located external
to the reactor vessel and measure neutrons leaking from
the core. Note that this Function also provides a
signal to prevent automatic and manual rod withdrawal
prior to initiating a reactor trip. Limiting further
rod withdrawal may terminate the transient and
eliminate the need to trip the reactor.

The LCO requires two channels of Intermediate Range
Neutron Flux to be OPERABLE. Two OPERABLE channels are
sufficient to ensure no single random failure will
disable this trip Function.

A Because this trip Function is important only during()- startup, there is generally no need to disable channels
for testing while the Function is required to be:

| OPERABLE. Therefore, a third channel is unnecessary.

.

O.v
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APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)

In MODE 1 below the P-10 setpoint, and in MODE 2 above
the P-6 setpoint, when there is a potential for an
uncontrolled RCCA bank rod withdrawal accident during
reactor startu). the Intermediate Range Neutron Flux
trip must be 03ERABLE. Above the P-10 setpoint. the
Power Range Neutron Flux-High Setpoint trip and the
Power Range Neutron Flux-High Positive Rate trip
provide core protection for a rod withdrawal accident.
In MODE 2 below the P-6 setpoint. the Source Range
Neutron Flux Trip provides the core protection for
reactivity' accidents. In MODE 3. 4. or 5. the
Intermediate Range Neutron Flux trip does not have to
be OPERABLE because the control rods must be fully
inserted and only the shutdown rods may be withdrawn.
The reactor cannot be started up in this condition.
The core also has the required SDM to mitigate the
consequences of a positive reactivity addition

!
accident. In MODE 6. all rods are fully inserted and
the core has a required increased SDM. Also, the NIS l
intermediate range detectors cannot detect neutron ;

levels present in this MODE. i

5. Source Ranae Neutron Flux

The LC0 requirement for the Source Range Neutron Flux
trip Function ensures that protection is )rovided
against an uncontrolled RCCA bank rod witidrawal
accident from a subtritical condition during startup.
This trip Function provides redundant protection to the ,

Power Range Neutron Flux-Low trip Function. In
M') DES 3. 4. and 5. administrative controls also prevent
tie uncontrolled withdrawal of rods. The NIS source
r.inge detectors are located external to the reactor
vessel and measure neutrons leaking from the core. The
NIS source range detectors do not provide any inputs to
control systems. The source range trip is the only RTS
automatic protection function required in MODES 3. 4.
and 5 when rods are capable of withdrawal or one or

'

more rods are not fully inserted. Therefore, the
i functional capability at the specified Trip Setpoint is

assumed to be available.

,

'O
V
.
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L APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)
I

The Source Range Neutron Flux Function provides,

'

3rotection for control rod withdrawal from subcritical,
j ]oron dilution and control rod ejection events.

In MODE 2 when below the P-6 setpoint. and in MODES 3.
4. and 5 when there is a potential for an uncontrolled
RCCA bank withdrawal accident, two channels of Source '

Range Neutron Flux trip must be OPERABLE. Two OPERABLE-
! channels are sufficient to ensure no single random

failure will disable this trip Function. Above the P-6
i setpoint the Intermediate Range Neutron Flux trip and ;
| the Power Range Neutron Flux-Low trip will 3rovide'

core protection for reactivity accidents. A)ove the
P-6 setpoint, the NIS source range detectors are,

'

de-energized.

In MODES 3. 4. and 5 with all rods fully inserted and
the Rod Control System not capable of rod withdrawal. |

,

I and in MODE 6. the out)uts of the Function to RTS logic
are not required OPERA 3LE. The requirements for the
NIS source range detectors to monitor core neutron

'O*
levels and provide indication of reactivity changes
that may occur as a result of events like a boron
dilution are addrossed in LC0 3.3.9. " Boron Dilution,

! Protection System (BDPS)" for MODE 3, 4. or 5 and
'

LC0 3.9.3. " Nuclear Instrumentation." for MODE 6.

i

|

'

1

|

|~ ,
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

6. Overtemperature AT 4

i

The Overtemperature AT trip Function is provided to
ensure that the design limit DNBR is met. This trip
Function also limits the range over which the Overpower
AT trip Function must provide protection. The inputs i
to the Overtemperature AT trip include pressurizer
pressure, coolant temperature, axial power !

,

distribution, and reactor power as indicated by loop AT
iassuming full reactor coolant flow. Protection from '

violating the DNBR limit is assured for those
transients that are slow with respect to delays from

ithe core to the measurement system. The Function '

monitors both variation in power and flow since a
decrease in flow has a similar effect on AT as a poweri

increase. The Overtemperature AT trip Function uses
each loop's AT as a measure of reactor power and is
com3ared with a setpoint that is automatically varied

| wit 1 the following parameters:
:

reactor coolant average temperature-the Tripo
,n Setpoint is varied to correct for changes in
('~~) coolant density and specific heat capacity witht

changes in coolant temperature;

pressurizer pressure-the Trip Setpoint is variede
to correct for changes in system pressure: and

! axial power distribution- the Overtemperature ATe
Trip Setpoint is varied to account for imbalances,

in the axial power distribution as detected by the
NIS upper and lower power range detectors. If
axial peaks are greater than the design limit, as;

! indicated by the difference between the upper and
lower NIS power range detectors. the Trip Setpoint

: is reduced in accordance with Note 1 of
i Table 3.3.1-1.

Dynamic compensation is included for system piping
delays from the core to the temperature measurement

j system.

4

/ A
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

The Overtemperature AT trip Function is calculated for I

| each loop as described in Note 1 of Table 3.3.1-1. A
trip occurs if Overtemperature AT is indicated in two!

! loops. Since the pressure and temperature signals are
used for other control functions, the actuation logic
must be able to withstand an input failure to thei

! control system, which may then require the protection
function actuation, and a single failure in the other

i channels providing the protection function actuation.
Note that this Function also provides a signal to
generate a turbine runback 3rior to reaching the Trip

| Setpoint. A turbine runbacc will reduce turbine power'

and reactor power. A reduction in power will normally
alleviste the Overtemperature AT condition and may

i prevent a reactor trip,

The LCO requires all four channels of thei
'

Overtemperature AT trip Function to be OPERABLE. Note
| that the Overtemperature AT Function receives input
| from channels . shared ~with other RTS Functions.

Failures that affect multiple Functions require entry
into the Conditions applicable to all affectedO Functions.

In MODE 1 or 2. the Overtemperature AT trip must be
OPERABLE to prevent DNB. In MODE 3. 4. 5 or 6. this
trip Function does not have to be OPERABLE because the;

i reactor is not operating and there is insufficient heat
' production to be concerned about DNB.

|

|

!

L

!

!
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

7. Overoower AT

The Overpower AT trip Function ensures that protection
is provided to ensure the integrity of the fuel (i .e. .
no fuel pellet melting and less than 1% cladding
strain) under all possible overpower conditions. This
trip Function also limits the required range of the
Overtemperature AT trip Function and provides a backup
to the Power Range Neutron Flux-High tri). The
Overpower AT trip Function ensures that t1e allowable
heat generation rate (kW/ft) of the fuel is not
exceeded. It uses the AT of each loop as a measure of
reactor power with a setpoint that is automatically
varied with the following parameters:

reactor coolant average temperature-the. Tripo
Setpoint is varied to correct for changes in
coolant density and specific heat capacity with
changes in coolant temperature; and

rate of change of reactor coolant averagee
,m temperature-including dynamic compensation for'

( '') the delays between the core and the temperature
measurement system.

The Overpower AT trip Function is calculated for each
loop as per Note 2 of Table 3.3.1-1. A trip occurs if
Overpower AT is indicated in two loops. Since the
temperature signals are used for other control
functions, the actuation logic must be able to
withstand an input failure to the control system, which
may then require the 3rotection function actuation and
a single failure in t7e remaining channels providing
the protection function actuation. Note that this
Function also provides a signal to generate a turbine
runback prior to reaching the Trip Setpoint. A turbine
runback will reduce turbine power and reactor power. A
reduction in power will normally alleviate the
Overpower AT condition and may prevent a reactor trip.

<J
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APPLICABLE SAFETY ANALYSES LCO. and APPLICABILITY (continued)

The LCO requires four channels of the Overpower AT trip )
Function to be OPERABLE. Note that the Over)ower AT

^

trip Function receives input from channels slared with
other RTS Functions. Failures that affect multiple
Functions require entry into the Conditions applicable

L to all affected Functions.

In MODE 1 or 2. the Overpower AT trip Function must be
OPERABLE. These are the only times that enough heat is

. generated in the fuel to be concerned about the heat
| generation rates and overheating of the fuel. In
; MODE 3. 4. 5. or 6. this trip Function does not have to
! be OPERABLE because the reactor is not operating and

there is insufficient heat production to be concerned
; about fuel overheating and fuel damage.

I 8. Pressurizer Pressure
i

The same sensors provide input to the Pressurizer
1Pressure-High and-Low trips and the Overtemperature ',

! AT trip. Since the Pressurizer Pressure channels are ||A also used to provide input to the Pressurizer Pressure '

i() Control System, the actuation logic must be able to
L withstand an input failure to the control system, which

may then require the 3rotection function actuation, and
a single failure in t1e other channels providing the
protection function actuation.

a. Pressurizer Pressure-Low

The Pressurizer Pressure-Low trip Function
ensures that protection is provided againsti

violating the DNBR limit due to low pressure.

The LCO requires four channels of Pressurizer
Pressure-Low to be OPERABLE.

L
!

!

.

:O
.

'
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| APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

. In MODE 1, when DNB is a major concern, the
! Pressurizer Pressure-Low trip must be OPERABLE.
! This trip Function is automatically enabled on
| increasing power by the P-7 interlock (NIS power !

,

range P-10 or turbine impulse pressure P-13
1

greater than approximately 10% of full power !
equivalent). On decreasing power, this trip
Function is automatically blocked below P-7.

! Below the P-7 setpoint, no conceivable power
! distributions can occur that would cause DNB

concerns.

b. Pressurizer Pressure-Hioh

The Pressurizer Pressure-High trip Function
ensures that protection is provided against,

I overpressurizing the RCS. This trip Function
; operates in conjunction with the pressurizer
i relief and safety valves to prevent RCS
| overpressure conditions,
!

)( The LC0 recuires four channels of the Pressurizer
i* Pressure-Figh to be OPERABLE.

'

The Pressurizer Pressure-High LSSS is selected to
be below the pressurizer safety valve actuation
pressure and above the Power Operated Relief Valve

! (PORV) setting. This setting minimizes challenges
to safety valves while avoiding unnecessary
reactor trip for those pressure increases that can
be controlled by the PORVs.

L

<

e

,
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

In MODE 1 or 2. the Pressurizer Pressure-High |
trip must be OPERABLE to help prevent RCS
overpressurization and minimize challenges to the

.

relief and safety valves. In MODE 3. 4. 5. or 6. |the Pressurizer Pressure-High trip Function daes ;
not have to be OPERABLE because transients that |could cause an overpressure condition will be slow |

to occur. Therefore, the operator will have
sufficient time to evaluate unit conditions and
take corrective actions. In addition, the Low
Temperature Overpressure Protection Systems
provide overpressure protection in MODE 4. MODE 5.
and in MODE 6 with the reactor vessel head on.

9. Pressurizer Water Level-Hiah

The Pressurizer Water Level-High trip Function
3rovides a backup signal for the Pressurizer
3ressure-High trip and also provides protection
against water relief through the pressurizer safety
valves. These valves are designed to pass steam in

A order to achieve their design energy removal rate. A

V reactor trip is actuated prior to the pressurizer
becoming water solid. The LC0 requires three channels
of Pressurizer Water Level-High to be OPERABLE. The
channel Allowable Values are specified in percent
instrument span. The pressurizer level channels are
used as inaut to the Pressurizer Level Control System.
A fourth clannel is not required to address control / j
protection interaction concerns. 'The level channels do i

not actuate the safety valves, and the high pressure
reactor trip is set below the safety valve setting.

.

Therefore, with the slow rate of charging available. |

pressure overshoot due to level channel failure cannot
,

cause the safety valve to lift before reactor high !

pressure trip.

|

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

In MODE 1 when there is a potential for overfilling
the pressurizer. the Pressurizer Water Level-High trip
must be OPERABLE. This trip Function is automatically
enabled on increasing power by the P-7 interlock. On
decreasing power, this trip Function is automatically
blocked below P-7. Below the P-7 setpoint. transients
that could raise the pressurizer water level will be
slow and the operator will have sufficient time to
evaluate unit conditions and take corrective actions.

10. Reactor Coolant Flow-Low

The Reactor Coolant Flow-Low Function ensures that
protection is provided against violating the DNBR limit
due to low flow in the RCS loops, while avoiding
reactor trips due to ncrmal variations in loop flow.
Each RCS loop has thre? flow detectors to monitor flow.
The flow signals are nat used for any control system
input.

The LCO requires three Reactor Coolant Flow-Low
's channels per loop to be OPERABLE in MODE 1 above P-7.<~
G) Each loop is considered a separate Function. The

channel Allowable Values are s)ecified in percent of
loop minimum measured flow. T1e minimum measured flow
is 92.850 gpm.

The Reactor Coolant Flow-Low Function encompasses a
single loop and a two loop trip logic. In MODE 1 above
the P-7 setpoint and below the P-8 setpoint, a loss of
flow in two or more loops will initiate a reactor trip.
Above the P-8 setpoint, which is approximately 30% RTP,
a loss of flow in any one RCS loop will actuate a
reactor trip because of the higher 3ower level and the
reduced margin to the design limit )NBR. Below the P-7
setpoint, all reactor trips on low flow are
automatically blocked since no conceivable power
distributions could occur that would cause a DNB
concern at this low power level.

O
V
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APPLICABLE SAFETY ANALYSES LCO, and APPLICABILITY (continued)

11. Reactor Coolant Pumo (RCP) Breaker Position

The RCP Breaker Position trip Function operates on four
auxiliary contacts per train. Each train is considered
a separate Function. This Function antici3ates the
Reactor Coolant Flow-Low trips to avoid RCS heatup

i

that would occur before the low flow trip actuates. !

The RCP-Breaker Position trip Function ensures that
protection is provided against violating the DNBR limit
due to a loss of flow in two or more RCS loops. The
)osition of each RCP breaker is monitored. Above the
3-7 setpoint, a loss of flow in two or more loops will 1initiate a reactor trip. This trip Function will '

generate a reactor trip before the Reactor Coolant
Flow-Low Trip Setpoint is reached.

One OPERABLE channel is sufficient for this Function
because the RCS Flow-Low trip alone provides
sufficient protection of unit SLs for loss of flow
events. The RCP Breaker Position trip serves only to -

r anticipate the low flow trip. minimizing the thermal
transient associated with loss of an RCP-.

This Function measures only the discrete position (open
or closed) of the RCP breaker, using a position switch.
Therefore, the Function has no adjustable trip setpoint
with which to associate an LSSS.

In MODE I above the P-7 setpoint, the RCP Breaker
Position trip must be OPERABLE. Below the P-7
setpoint, all reactor trips on loss of flow are
auton:atically blocked since no conceivable power
distributions could occur that would cause a DNB
concern at this low power level. Above the P-7
setpoint, the reactor trip on loss of flow in two RCS
loops is automatically enabled.

| A
V'
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;

12. Undervoltaae Reactor Coolant Pumos
1The Undervoltage RCPs reactor trip Function ensures !

that protection is provided against violating the DNBR
limit due to a loss of flow in two or more RCS loops.
The voltage to each RCP is monitored. Above the P-7
setpoint. a loss of voltage detected on two or more RCP |

buses will initiate a reactor trip. This trip Function |<

will generate a reactor trip before the Reactor Coolant
Flow-Low (Two Loops) Trip Setpoint is reached. Time
delays are incorporated into the Undervoltage RCPs
channels to prevent reactor trips due to momentary
electrical power transients.

The LCO requires four Undervoltage RCPs channels to be I
OPERABLE. There are two undervoltage sensing relays on |
each 6.9 kV bus which feeds an RCP. One relay provides
an input to reactor trip logic Train A and the other
relay provides an input to reactor trip logic Train B.
Each reactor trip logic train requires input from two j
of the four buses to initiate a reactor trip. Each
train is considered a separate Function.

In MODE 1 above the P-7 setpoint, the Undervoltage RCP |

trip must be OPERABLE. Below the P-7 setpoint, all
reactor trips on loss of flow are automatically blocked '

since no conceivable power distributions could occur
that would cause a DNB concern at this low power level. i
Above the P-7 setpoint, the reactor trip on loss of I
flow in two or more RCS loops is automatically enabled. !
This Function uses the same relays as the Engineered
Safety Feature Actuation System (ESFAS) Function 6.e. !

"Undervoltage Reactor Coolant Pump (RCP)" start of the
Auxiliary Feedwater (AF) pumps.

;

-

!O
i
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. APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued) j

13. Underfreauency Reactor Coolant Pumos
!

The Underfrequency RCPs reactor trip Function ensures ;

that protection is provided against violating the DNBR '

limit due to a loss of flow in two or more RCS loops
from a major network frequency disturbance. An
underfrequency condition will slow down the pumps,
thereby reducing their coastdown time following a pump
trip. The proper coastdown time is required so that !
reactor heat can be removed immediately after reactor
trip. The frequency of each RCP bus is monitored.
Above the P-7 setpoint, a loss of frequency detected on
two or more RCP buses will initiate a reactor trip.
This trip Function will generate a reactor trip before
the Reactor Coolant Flow-Low (Two Loops) Trip Setpoint
is reached. Time delays are incorporated into the
Underfrequency RCPs channels to prevent reactor trips
due to momentary electrical power transients.

,

The LCO requires four Underfrecuency RCPs channels to
be OPERABLE. There are two uncerfrequency sensing
relays on each 6.9 kV bus which feeds an RCP.. One

;( relay provides an input to reactor trip logic Train A
,

and the other relay provides an input to reactor trip '

logic Train B. Each reactor trip logic train requires
input from two of the four buses to initiate a reactor
trip. Each train is considered a separate Function.

In MODE 1 above the P-7 setpoint. the Underfrequency
| RCPs trip must be OPERABLE. Below the P-7 setpoint.

all reactor trips on loss of flow are automatically
blocked since no conceivable power distributions could
occur that would cause a DNB concern at this low power
level. Above the P-7 .setpoint the reactor trip on
loss of flow in two or more RCS loops is automatically
enabled.

|

|

|
:
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APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)

14. Steam Generator Water Level-Low Low

The SG Water Level-Low Low trip Function ensures that
protection is 3rovided against a loss of heat sink and
actuates the A: System prior to uncovering the SG
tubes. The SGs are the heat sink for the reactor. In
order to act as a heat sink, the SGs must contain a
minimum amount of water. A narrow range low low level
in any SG is indicative of a loss of heat sink for the
reactor. The level transmitters provide input to the
SG Level Control System. Therefore. the actuation
logic must be able to withstand an input failure to the
control system, which may then require the protection
function actuation. and a single failure in the other '

channels providing the protection function actuation.
This Function also performs the ESFAS function of
starting the AF pumps on low low SG level.

The LC0 requires four channels of SG Water Level-Low
Low per SG to be OPERABLE in which these channels are
shared between protection and control. Each SG is
considerea a separate Function. The Channel Allowable
Values are specified in percent of narrow range
instrument span.

In MODE 1 or 2, when the reactor requires a heat sink,
the SG Water Level-Low Low trip must be OPERABLE. The
normal source of water for the SGs is the Feedwater
(FW) System (not safety related). The AF System is the
safety related backup source of water to ensure that
ihe SGs remain the heat sink for the reactor. During
normal startups and shutdowns, the startup feedwater
Juma provides feedwater to maintain SG level. In
iODE 3. 4. 5. or 6. the SG Water Level-Low Low
Function does not have to be OPERABLE because the FW
System may not be in operation and the reactor is not
operating or critical.

O
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15. Turbine Trio

a. Turbine Trio-Emeraency Trio Header Pressure

The Turbine Trip-Emergency Trip Header Pressure
, trip Function anticipates the loss of heat removal
! capabilities of the secondary system following a

turbine trip. This trip Function acts to minimize
'

the pressure / temperature transient on the reactor.
Any turbine trip from a power level below the P-8'

setpoint, approximately 30% power, will not
actuate a reactor trip. Two trains of three
pressure switches monitor the control oil pressure
in the Turbine Electrohydraulic Control System. A i
low pressure condition sensed by two-out-of-three
pressure switches in either protection train will
actuate a reactor trip. These pressure switches
do not provide any input to the control system.

| The unit is designed to withstand a complete loss
'

of load and not sustain core damage or challenge
the RCS pressure limitations. Core protection is,

'fm 3rovided by the Pressurizer Pressure-High trip
; lj' unction and RCS integrity is ensured by ther

pressurizer safety valves.

The LCO requires three channels in each train of
Turbine Trip-Emergency Trip Header Pressure to be

| OPERABLE in MODE 1 above P-8. Each train is !'

considered a separate Function.

Below the P-8 setpoint, a turbine trip does not
actuate a reactor trip. In MODE 2, 3, 4. 5. or 6,
there is no potential for a turbine tr.ip, and the
Turbine Trip-Emergency Trip Header Pressure trip
Function does not need to be OPERABLE.

|

|

|

:

O
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!
!

b. Turbine Trio-Turbine Throttle Valve Closure i

The Turbine Trip-Turbine Throttle Valve Closure
trip Function anticipates the loss of heat removal I
capabilities of the secondary system following a
turbine trip from a power level above the P-8 l
setpoint, approximately 30% power. This action

'

will actuate a reactor trip. The trip Function
anticipates the loss of secondary heat removal
capability tnat occurs when the throttle valves
close. Tripping the reactor in anticipation of
loss of secondary heat removal acts to minimize
the pressure and tem)erature transient on the
reactor. This trip runction will not and is not
required to operate in the presence of a single
channel failure. The unit is designed to
withstand a complete loss of load and not sustain
core damage or challenge the RCS pressure
limitations. Core protection is provided by the
Pressurizer Pressure-High trip Function, and RCS
integrity is ensured by the pressurizer safety

q valves. This trip Function is diverse to the
fy Turbine Trip-Emergency Trip Header Pressure trip

Function. Each turbine throttle valve is equipped
with one limit switch that inputs to the RTS.
Each limit switch is equipped with two contacts.
One contact provides input to reactor trip logic
Train A and the other contact provides ao input to
reactor trip logic Train B. If all four limit *

switches indicate that the throttle valves are all
closed, a reactor trip is initiated.

The LSSS for this Function is set to assure
channel trip occurs when the associated throttle
valve is completely closed.

The LC0 requires four Turbine Trip-Turbine
Throttle Valve Closure channels per train, to be
OPERABLE in MODE 1 above P-8. All four channels
must trip to cause reactor trip.

BYRON - UNITS 1 & 2 B 3.3.1 - 28 Revision 0



RTS Instrumentation
B 3.3.1

BASES

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

Below the P-8 set]oint. a load rejection can be
accommodated by tle Steam Dump System. In MODE 2.
3. 4. 5. or 6. there is no potential for a load
rejection, and the Turbine Trip-Turbine Throttle
Valve Closure trip Function does not need to be
OPERABLE.

16. Safety Iniection (SI) Inout from Enaineered Safety
Feature Actuation System

The SI Input from ESFAS ensures that if a reactor trip
has not already been generated by the RTS. the ESFAS
automatic actuation logic will initiate a reacte' trip
upon any signal that initiates SI. This is a ' lition
of acceptability for the loss Of Coolant Acci;
(LOCA). However, other transients and accidents take
credit for varying levels of ESF performance and rely
u)on rod insertion, except for the most reactive rod
tlat is assumed to be fully withdrawn, to ensure
reactor shutdown. Therefore, a reactor trip is
initiated every time an SI signal is present.

Allowable Values are not applicable to this Function.
The SI Input is provided by relay in the ESFAS.
Therefore, there is no measurement signal with which to
associate an LSSS.

The LC0 requires two trains of SI Input from ESFAS to
be OPERABLE in MODE 1 or 2.

A reactor trip is initiated every time an SI signal is
present. Therefore, this trip Function must be
OPERABLE in MODE 1 or 2, when the reactor is critical,
and must be shut down in the event of an accident. In
MODE 3, 4. 5. or 6. the reactor is not critical, and
this trip Function does not need to be OPERABLE.

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

17. Reactor Trio System Interlocks

Reactor protection interlocks are provided to ensure
reactor trips are in the correct configuration for the
current unit status. They back up operator actions to
ensure protection system Functions are not bypassed
during unit conditions under which the safety analysis
assumes the Functions are not bypassed. Therefore, the
interlock Functions do not need to be OPERABLE when the
associated reactor trip functions are outside the
applicable MODES. These are:

a. Source Ranae Block Permissive. P-6

The Source Range Block Permissive. P-6 interlock
is actuated when any NIS intermediate range
channel goes approximately one decade above the
minimum channel reading. If both channels drop
below the setpoint the permissive will
automatically be defeated. The LCO requirement

| for the P-6 interlock ensures that the following
q Functions are performed:

''
e on increasing power, the P-6 interlock

allows the manual block of the NIS Source
Range. Neutron Flux reactor tri). This
prevents a premature block of t1e source
range trip and allows the operator to ensure
that the intermediate range is OPERABLE
prior to leaving the source range. When the
source range trip is blocked. the high
voltage to the detectors is also removed;
and

on decreasing power, the P-6 interlocke
automatically energizes the NIS source range
detectors, and enables the NIS Source Range
Neutron Flux reactor trip and Boron Dilution
Prevention System (BDPS) actuation.

(v)
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

The LCO requires two channels of Source Range
Block Permissive. P-6 interlock to be OPERABLE in
MODE 2 when below the P-6 interlock setpoint.

Above the P-6 interlock setpoint. the NIS Source
Range Neutron Flux reactor trip will be blocked,
and this Function will no longer be necessary.

In MODE 3. 4. 5. or 6. the P-6 interlock does not
have to be OPERABLE because the NIS Source Range
is providing core protection.

b. Low Power Reactor Trios Block. P-7

The Low Pon Reactor Trips Block. P-7 interlock
is actuated by input from either the Power Range
Neutron Flux. P-10. or the Turbine Impulse
Pressure. P-13 interlock. The LCO requirement
for the P-7 interlock ensures that the following
Functions are performed:

n (1) on increasing power, the P-7 interlock-) automatically enables reactor trips on the)

following Functions:

o Pressurizer Pressure-Low:

Pressurizer Water Level-High:o

Reactor Coolant Flow-Low (Two Loops);e

Reactor Coolant Pump (RCP) Breakere
Position:

e Undervoltage RCPs: and

e Underfrequency RCPs.

p
Lj
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These reactor tri]s are only reouired when
operating above t7e P-7 setpoint
(approximately 10% power). The reactor
trips provide protection against violating
the DNBR limit. Below the P-7 setpoint. the
RCS is capable of providing sufficient
natural circulation without any RCP running.

(2) on decreasing Jower, the P-7 interlock
automatically ) locks reactor trips on the
following Functions:

o Pressurizer Pressure-Low:

Pressurizer Water Level-High;o

Reactor Coolant Flow-Low (Two Loops);e

e RCP Breaker Position;

e Undervoltage RCPs: and

i e Underfrequency RCPs.

Allowable Value are not applicable to the P-7
interlock because it is a logic Function and thus
has no parameter with which to associate an LSSS.

The low power trips are blocked below the P-7
setpoint and unblocked above the P-7 setpoint. In
MODE 2. 3. 4. 5. or 6. this Function does not have
to be OPERABLE because the interlock performs its
Function when power level droas below
approximately 10% power, whic1 is in MODE 1.

,,
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c. Power Rance Neutron Flux. P-8

The Power Range Neutron Flux. P-8 interlock is
actuated at approximately 30% power as determined
by two-out-of-four NIS power range detectors. The
P-8 interlock automatically enables the Reactor
Coolant Flow-Low (Single Loop) reactor trip on
low flow in one or more RCS loops on increasing
power. The LCO requirement for this trip Function
ensures that protection is provided against a loss
of flow in any RCS loop that could result in DNB
conditions in the core when greater than
approximately 30% power.

The P-8 interlock ensures that the Turbine
Trip-Emergency Trip Header Pressure and Turbine
Trip-Turbine Throttle Valve Closure reactor trips
are enabled above the P-8 setpoint. Above the P-8
setpoint. a turbine trip may cause a load
rejection beyond the capacity of the Steam Dump
System. A reactor trip is automatically initiated

. on a turbine trip when it is above the P-8
y, setpoint, to minimize the transient on the

reactor. On decreasing power, the reactor trips
on turbine tri) and low flow in one loop are
automatically )1ocked.

The LC0 recuires three channels of Power Range
Neutron Flux. P-8 interlock to be OPERABLE in
MODE 1.

In MODE 1. a loss of flow in one RCS loop could
result in DNB conditions, so the Power Range
Neutron Flux. P-8 interlock must be OPERABLE. In
MODE 2. 3. 4. 5. or 6. this Function does not have
to be OPERABLE because the core is not 3roducing
sufficient power to be concerned about )NB
conditions.

O
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|
In MODE 1. a turbine trip could cause a load !
rejection beyond the capacity of the Steam Dump !
System, so the Power Range Neutron Flux interlock

i
must be OPERABLE. In MODE 2. 3. 4. 5. or 6. this '

Function does not have to be OPERABLE because the
reactor is not at a power level sufficient to have
a load rejection beyond the capacity of the Steam
Dump System.

d. Power Range Neutron Flux. P-10

The Power Range Neutron Flux P-10 interlock is
actuated at approximately 10% power, as determined

iby two-out-of-four NIS power range detectors. If 1

power level falls below 10% RTP on 3 of !
4 channels, the nuclear instrument trips will be lautomatically unblocked. The LCO requirement for
the P-10 interlock ensures that the following
Functions are performed:

on increasing power, the P-10 interlock !e
O allows the operator to manually block the !('"') Intermediate Range Neutron Flux reactor

trip. Note that blocking the reactor trip
also blocks the signal to prevent automatic
and manual rod withdrawal;

e on increasing power, the P-10 interlock
allows the operator to manually block the
Power Range Neutron Flux-Low reactor trip:

e on increasing power. the P-10 interlock
automatically provides a backup signal to
block the Source Range Neutron Flux reactor
trip, and also to de-energize the NIS source
range detectors:

the P-10 interlock provides one of the twoe
inputs to the P-7 interlock; and

,,
,

./
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on decreasing power. the P-10 interlocke
automatically enables the Power Range
Neutron Flux-Low reactor trip and the
Intermediate Range Neutron Flux reactor trip
(and rod stop).

The LCO requires three channels of Power Range
Neutron Flux. P-10 interlock to be OPERABLE in
MODE 1 or 2.

OPERABILITY in MODE 1 ensures the Function is
available to perform its decreasing power
Functions in the event of a reactor shutdown.
This Function must be OPERABLE in MODE 2 to ensure
that core protection is provided during a startup
or shutdown by the Power Range Neutron Flux-Low
and Intermediate Range Neutron Flux reactor trips.
In MODE 3. 4. 5. or 6. this Function does not have
to be OPERABLE because the reactor is not at power
and the Source Range Neutron Flux reactor trip
provides core protection.

{ e. Turbine Imoulse Pressure. P-13

The Turbine Impulse Pressure. P-13 interlock is
actuated when the pressure in the first stage of
the high pressure turbine is greater than
approximately 10% of the rated full power
pressure. This is determined by one-out-of-two
pressure detectors. The LCO requirement for this
Function provides one of the two inputs to the P-7
interlock.

The LCO requires two channels of Turbine Impulse
Pressure. P-13 interlock to be OPERABLE in MODE 1.

The Turbine Impulse Chamber Pressure. P-13
interlock must be OPERABLE when the turbine
generator is operating. The interlock Function is
not required OPERABLE in MODE 2. 3. 4. 5. or 6
because the turbine generator is not operating.

/
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APPLICABLE SAFETY ANALYSES LCO. and APPLICABILITY (continued)

18. Reactor Trio Breakers

This trip Function applies to the RTBs exclusive of
individual trip mechanisms. The LC0 requires two
OPERABLE trains of trip breakers. A trip breaker train
consists of all trip breakers associated with a single
RTS logic train that are racked in, closed. and capable
of su))1ying power to the Rod Control System. Two
OPERA3_E trains ensure no single random failure can
disable the RTS trip capability.

These trip Functions must be OPERABLE in MODE 1 or 2
when the reactor is critical. In MODE 3. 4. or $.
these RTS trip Functions must be OPERABLE when the Rod
Control System is capable of rod withdrawal or one or
more rods are not fully inserted.

19. Reactor Trio Breaker Undervoltaae and Shunt Trio
Mechanisms

The LC0 requires both the Undervoltage and Shunt Trip
A Mechanisms to be OPERABLE for each RTB that is in
U service. The trip mechanisms are not required to be

OPERABLE for trip breakers that are open, racked out,
incapable of supplying power to the Rod Control System,
or declared ino)erable under Function 18 above.
OPERABILITY of )oth trip mechanisms on each breaker
ensures that no single trip mechanism failure will
prevent opening any breaker on a valid signal.

These trip Functions must be OPERABLE in MODE 1 or 2
when the reactor is critical. In MODE 3. 4. or 5.
these RTS trip Functions must be OPERABLE when the Rod
Control System is capable of rod withdrawal or one or
more rods are not fully inserted.

O
BYRON - UNITS 1 & 2 B 3.3.1 - 36 Revision 0

|



. - . - - . - - - - . - . - . _ . _ _ - - - - . -

RTS Instrumentation
B 3.3.1 |

!

BASES

APPLICA.BLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued) I

20. Automatic Trio Loaic |

|

The LCO requirement for the RTBs (Functions 18 and 19)
{and Automatic Trip Logic (Function 20) ensures that
i

means are provided to interrupt the power to allow the )rods to fall into the reactor core. Each RTB is |
equipped with an undervoltage coil and a shunt trip jcoil to trip the breaker open when needed. Each RTB is .

equip)ed with a bypass breaker to allow testing of the
trio ]reaker while the unit is at power. The reactor

,

trip signals generated by the RTS Automatic Trip Logic j
cause the RTBs and associated bypass breakers to open

iand. shut down the reactor.

The LC0 requires two trains of RTS Automatic Trip Logic
to be OPERABLE. Having two OPERABLE trains ensures
that random failure of a single logic train will not
prevent reactor trip.

These trip Functions must be OPERABLE in MODE 1 or 2
when the reactor is critical. In MODE 3. 4. or 5.
these RTS trip Functions must be OPERABLE when the Rod

O. Control System is capable of rod withdrawal or one or
more rods are not fully inserted.

The RTS instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii). j

ACTIONS A Note has been added to the ACTIONS to clarify the
a) plication of Completion Time rules. The Conditions of

,

t11s Specification may be entered independently for each i
Function listed in Table 3.3.1-1. l

In the event a channel's Trip Set)oint is found
nonconservative with respect to tie Allowable Value, or the '

transmitter. instrument loop. signal processing electronics,
or bi. stable is found inoperable. then all affected Functions :
3rovided by that channel must be declared inoperable and the
C0 Condition (s) entered for the protection Function (s)

affected.

(.%|
BYRON - UNITS 1 & 2 B 3.3.1 - 37 Revision 0



- _ _ _ _ - _ - _ _ _ ,___-_-_ - _-__-___,

RTS Instrumentation
B 3.3.1

BASES

ACTIONS (continued)

When the number of inoperable channels in a trip Function
exceed those specified in all related Conditions associated
with a trip Function then the unit is outside the safety
analysis. Therefore. LC0 3.0.3 must be immediately entered
if applicable in the current MODE of operation.

A.1

Condition A applies to all RTS protection Functions.
Condition A addresses the situation where one or more
required channels or trains for one or more Functions are
inoperable at the same time. The Required Action is to
refer to Table 3.3.1-1 and to take the Required Actions for
the protection functions affected. The Completion Times are
those from the referenced Conditions and Required Actions.

B.1 and B.2

Condition B applies to the Manual Reactor Trip in MODE 1
or 2. This action addresses the train orientation of the
SSPS for this Function. With one channel inoperable, the
ino)erable channel must be restored to OPERABLE status(qj wit 11n 48 hours. In this Condition, the remaining OPERABLE
channel is adequate to perform the safety function.

The Completion Time of 48 hours is reasonable considering
that there are two automatic actuation trains and another
manual initiation channel OPERABLE, and the low probability
of an event occurring during this interval.

If the Manual Reactor Trip Function cannot be restored to
OPERABLE status within the allowed 48 hour Completion Time,
tne unit must be brought to a MODE in which the requirement
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 additional hours
(54 hours total time). The 6 additional hours to reach
MODE 3 is reasonable, based on operating experience. to
reach MODE 3 from full power operation in an orderly manner
and without challenging plant systems. With the unit in
MODE 3. Action C would apply to any inoperable Manual
Reactor Trip Function if the Rod Control System is capable
of rod withdrawal or one or more rods are not fully
inserted.

(
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ACTIONS (continued)

C.1 and C.2

Condition C applies to the following reactor trip Functions
in MODE 3. 4. or 5 with the had Control System capable of
rod withdrawal or one or more rods are not fully inserted:

Manual Reactor Trip:e

e RTBs;

RTB Undervoltage and Shunt Trip Mechanisms; ande
I

e Automatic Trip Logic.
]

This action addresses the train orientation of the SSPS for |
these Functions. With one channel or train inoperable, the |
inoperable channel or train must be restored to OPERABLE
status within 48 hours. If the affected Function (s) cannot
be restored to OPERABLE status within the allowed 48 hour
Completion Time, the unit must be placed in a MODE in which

,

the requirement does not apply. To achieve this status, the !

~3 action must be initiated within the same 48 hours to ensure |
('~) that all rods are fully inserted, and the Rod Control System

must be 31 aced in a condition incapable of rod withdrawal
within t1e next hour. The additional hour provides
sufficient time to accomplish the action in an orderly
manner. With rods fully inserted and the Rod Control System
incapable of rod withdrawal, these Functions are no longer
required.

The Completion Time is reasonable considering that in this
Condition, the remaining OPERABLE train is adequate to
perform the safety function, and given the low probability
of an event occurring during this interval.

7

i
,/
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ACTIONS (continued)

A Note to the ACTIONS restricts the transition from MODE 5
with the Rod Control System not capable of rod withdrawal
and all rods fully inserted, to MODE 5 with the Rod Control
System capable of rod withdrawal or all rods not fully
inserted for Functions 18, 19 and 20 while com)1ying with
the ACTIONS (i.e.. While the LCO is not met). C0 3.0.4
typically allows entry into MODES or other specified
conditions in the Ap)licability while in MODE 5. however.
the restriction of tais Note is necessary to assure an
OPERABLE RTS function prior to commencing operation with the
Rod Control System capable of rod withdrawal or all rods not
fully inserted.

D.1.1. D.1. 2. D. 2.1. D. 2. 2. and D. 3

Condition D applies to the Power Range Neutron Flux-High
Function.

The NIS power range detectors provide input to the Rod
Control System and the SG Water Level Control System and,
therefore, have a two-out-of-four trip logic. A known
inoperable channel must be placed in the tripped condition.
This results in a partial trip condition requiring only
one-out-of-three logic for actuation. The 6 hours allowed
to place the inoperable channel in the tripped condition is |justi fied in WCAP-10271-P-A (Ref. 7).

i

l

In addition to placing the inoperable channel in the trip)ed I
condition. THERMAL POWER must be reduced to s 75% RTP wit 11n
12 hours. Reducing the power level prevents operation of
the core with radial power distributions beyond the design

4

limits. With one of the NIS power range detectors
!

inoperable, 1/4 of the radial power distribution monitoring
capability may be lost.

1

O
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| ACTIONS (continued)

As an alternative to the above actions the inoperable
channel can be placed in the tripped condition within
6 hours and the OPTR monitored once every 12 hours as per
SR 3.2.4.2. OPTR verification. Calculating QPTR every
12 hours compensates for the )otential lost monitoring
capability due to the inopera]le NIS power range channel and
allows continued unit operation at power levels a 75% RTP.

| The 6 hour Com)letion Time and the 12 hour Frequency are
; consistent witi LCO 3.2.4. "OUADRANT POWER TILT RATIO

(0PTR)."

As an alternative to the above Actions, the plant must be
placed in a MODE where this Function is no longer required
OPERABLE. Twelve hours are allowed to place the plant in
MODE 3. This is a reasonable time, based on operating

| experience to reach MODE 3 from full power in an orderly
manner and without cha lenging plant systems. If Requiredt

Actions cannot be completed within their allowed Completion
Times. LC0 3.0.3 must be entered.

The Required Actions have been modified by a Note that,

|(O
allows placing the ino]erable channel in the bypass

| ) condition for up to 4 lours while performing routine
| surveillance testing of other channels. The Note also

allows placing the inoperable channel in the bypass
condition to allow setroint adjustments of other channels
when required to reduce the setpoint in accordance with

; other Technical Specifications. The 4 hour time limit is
' justified in Reference 7.

Required Action D.2.2 has been modified by a Note which only
requires SR 3.2.4.2 to be performed if the Power Range,

; Neutron Flux input to OPTR becomes inoperable. Failure of a
component in the Power Range Neutron Flux Channel which
renders the High Flux Trip Function inoperable may not,

'

affect the capability to monitor OPTR. As such, determining
| QPTR using this movable incore detectors once per 12 hours
L may not be necessary.

I

1
|

.
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ACTIONS (continued)
,

f.1 and E.2

Condition E applies to the following reactor trip Functions:

o Power Range Neutron Flux-Low:

e Overtemperature AT:

e Overpower AT:

Power Range Neutron Flux-High Positive Rate:o

Power Range Neutron Flux-High Negative Rate;o

Pressurizer Pressure-High; ande

e SG Water Level-Low Low.

A known inoperable channel must be placed in the tripped
condition within 6 hours. Placing the channel in the
tripped condition results in a partial trip condition
requiring only one-out-of-three logic for actuation of thes

)
~

two-out-of-four trips. The 6 hours allowed to place the''

inoperable channel in the tripped condition is justified in
Reference 7.

If the operable channel cannot be placed in the trip
condition within the specified Completion Time, the unit
must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
) lace the unit in MODE 3. Six hours is a reasonable time.
Jased on operating experience, to place the unit in MODE 3
from full pcwer in an orderly manner and without challenging
plant systems.

The Required Actions have been modified by a Note that
allows placing the ino)erable channel in the bypassed
condition for up to 4 lours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justified in Reference 7.

-

)'

_,
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ACTIONS (continued)

F.1 and F.2

Condition F applies to the Intermediate Range Neutron Flux
trip when THERMAL POWER is above the P-6 setJoint and below
the P-10 setpoint and one channel is inopera)le. Above the
P-6 setpoint and below the P-10 setpoint, the NIS
intermediate range detector performs the monitoring
Functions. If THERMAL POWER is greater than the P-6
setpoint but less than the P-10 setpoint, 2 hours is allowed
to reduce THERMAL POWER below the P-6 setpoint or increase
to THERMAL POWER above the P-10 setpoint. The provisions of
LCO 3.0.4 allow entry into a MODE or other specified
condition in the Applicability as directed by the Required
Actions. Therefore, a MODE change is permitted with one
channel inoperable whenever Required Action F.2 is used.
The NIS Intermediate Range Neutron Flux channels must be
OPERABLE when the power level is above the capability of the
source range, P-6, and below the capability of the power
range. P-10. If THERMAL POWER is greater than the P-10
setpoint the NIS power range detectors perform the
monitoring and protection functions and the intermodiate
range is not required. The Completion Times allo .or a(o") slow and controlled power adjustment above P-10 o. below P-6 )and take into account the redundant capability afforded by
the redundant OPERABLE channel, and the low probability of

1its failure during this aeriod. This action does not l
require t',e inoperable clannel to be tripped because the
Function uses one-out-of-two logic. Tripping one channel
would trip the reactor. Thus, the Required Actions
specified in this Condition are only applicable when channel
failure does not result in reactor trip.

|
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ACTIONS (continued)

G.1 and G.2

| Condition G applies to two inoperable Intermediate Range
Neutron Flux trip channels in MODE 2 when THERMAL POWER is 1

'

above the P-6 setpoint and below the P-10 setpoint. !
Required Actions specified in this Condition are only 1

applicable when channel failures do not result in reactor
trip. Above the P-6 setpoint and below the P-10 setpoint.
the NIS intermediate range detector performs the monitoring

,

Functions. With no intermediate range channels OPERABLE, i

the Required Actions are to suspend operations involving
positive reactivity additions immediately. This will
preclude any power level increase since there are no
OPERABLE Intermediate Range Neutron Flux channels. The l

operator must also reduce THERMAL POWER below the P-6
setpoint within two hours. Below P-6, the Source Range
Neutron Flux channels will be able to monitor the core power i

level. The Completion Time of 2 hours will allow a slow and |
controlled power reduction to less than the P-6 setpoint and !
takes into account the low probability of occurrence-of an
event during this period that may require the protection

n afforded by the NIS Intermediate Range Neutron Flux trip.
!U

H.1 I

Condition H applies to one inoperable Source Range Neutron
Flux trip channel when in MODE 2, below the P-6 setpoint.
With the unit in this Condition, below P-6, the NIS source

i

range performs the monitoring and protection functions. '

With one of the two channels inoperable, operations i

involving positive reactivity additions shall be suspended
immediately. ;

This will preclude any power escalation. With only one
source range channel OPERABLE, core protection is severely
reduced and any actions that add positive reactivity to the
core must be suspended immediately.

:

|

,
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| ACTIONS (continued)

! I.1

Condition I applies to two inoperable Source Range Neutron
Flux trip channels when in MODE 2. below the P-6 setpoint.

| and in MODE 3. 4. or 5 with the Rod Control System capable
i of rod withdrawal or one or more rods not fully inserted.
| With the unit in this Condition, below P-6. the NIS source
'

range performs the monitoring and protection functions.
With both source range channels inoperable, the RTBs must be
opened immediately. With the RTBs open, the core is in a
more stable condition.

J.1 and J.2
| Condition J applies to one inoperable source range channel i

| in MODE 3. 4. or 5 with the Rod Control System capable of
! rod withdrawal or one or more rods not fully inserted. With

the unit in this Condition, below P-6. the NIS source range
, performs the monitoring and protection functions. With one'

of the source range channels inoperable. 48 hours is allowed
: to restore it to an OPERABLE status. If the channel cannot
,o be returned to an OPERABLE status, action must be initiated
| ('j ' within the same 48 hours to ensure that all rods are fully

inserted, and the Rod Control System must be placed in a
: condition incapable of rod withdrawal within the next hour.

The allowance of 48 hours to restore the channel to OPERABLE
status, and the additional hour, are justified in

| Reference 7.
1

I

I

E

A
b
,
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ACTIONS-(continued)

K.1 and K.2 :

!

Condition K applies to the following reactor trip Functions: !L >

; - e Pressurizer Pressure-Low: :
| i

L e Pressurizer Water Level-High;

e Reactor Coolant Flow-Low: I

e- ' RCP Breaker Position: .,

o . Undervoltage RCPs: and

- e- Underfrequency RCPs. i

With one channel inoperable, the inoperable channel must be
placed in the tripped condition within 6 hours Placing the
channel in the tripped condition results in a partial trip
condition requiring only one additional channel to initiate 1
a reactor trip above the P-7 setpoint. -These Functions do

,A . not have to be OPERABLE below the P-7 setpoint. The 6 hours
3 allowed to place the channel in the tripped condition is

justified.in Reference 7. An additional 6 hours is allowed
to reduce THERMAL POWER to below P-7 if the inoperable
channel cannot be restored to OPERABLE status or placed in
trip within _the specified Completion Time.-

Allowance of this time interval takes into consideration the
redundant capability provided by'the remaining redundant
OPERABLE channel, and the low probability of occurrence of i

an event during this period that may require the protection
afforded by the Functions associated with Condition K.

-The Required Actions have been modified by a Note that
allows placing the ino3erable ci,annel in the bypassed j

' condition for up to 4 1ours while performing routine i
surveillance' testing of the other channels. The 4 hour time-

limit .is' justified in Reference 7.

!

O '

!
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ACTIONS (continued)

L.1 and L.2

iCondition L applies to Turbine Trip on Emergency Trip Header i

Pressure or on Turbine Throttle Valve Closure. With one |

channel inoperable, the ihoperable channel must be placed in
the trip condition within 6 hours. if placed in the tripped
condition, this results in a partial trip condition
requiring only one additional channel to initiate a reactor
trip. If the channel cannot be restored to OPERABLE status
or placed in the trip condition, then power must be reduced ;

below the P-8 setpoint within the next 6 hours. The 6 hours i

allowed to place the inoperable channel in the tripped
condition is justified in Reference 7.

The Required Actions have been modified by a Note that
allows placing the ino]erable channel in the bypassed
condition for up to 4 lours while performing routine
surveillance testing of the other channels, The 4 hour time
limit is justified in Reference 7.

M.1 and M.2
n
1 Condition M applies to the SI Input from ESFAS reactor trip

and the RTS Automatic Trip Logic in MODES 1 and 2. These i

actions address the train orientation of the RTS for these '

Functions. With one train inoperable, 6 hours are allowed i
to restore the train to OPERABLE status (Required i
Action M.1) or the unit must be placed in MODE 3 within the

;

next 6 hours. The Com31etion Time of 6 hours (Required |

Action M.1) is reasona31e considering that in this i

Condition, the remaining OPERABLE train is adequate to
perform the safety function and given the low probability of ;

an event during this interval. The Completion Time of '

6 hours (Required Action M.2) is reasonable, based on
operating experience, to reach MODE 3 from full power in an
orderly manr.er and without challenging plant systems.

The Required Actions have been modified by a Note that
allows bypassing one train up to 4 hours for surveillance
testing, provided the other train is OPERABLE.

G
: V

BYRON - UNITS 1 & 2 B 3.3.1 - 47 Revision 0



!
!

RTS Instrumentation
B 3.3.1

!

(] BASES

ACTIONS (continued)

N.1 and N.2

Condition N applies to the RTBs in MODES 1 and 2. These
actions address the train orientation of the RTS for the
RTBs. With one train inoperable. I hour is allowed to
restore the train to OPERABLE status or the unit must be

| placed in MODE 3 within the next 6 hours. The Completion
Time of 6 hours is reasonable. based on operating'

experience, to reach MODE 3 from full power in an orderly
manner and without challenging plant systems. The 1 hour
and 6 hour Completion Times are equal to the time allowed by
LCO 3.0.3 for shutdown actions in the event of a complete
loss of RTS Function. Placing the unit in MODE 3 results in'

Action C entry while RTB(s) are inoperable.

The Required Actions have been modified by two Notes.!

| Note 1 allows one channel to be bypassed for u) to 2 hours
for surveillance testing. provided the other clannel is
OPERABLE. Note 2 allows one RTB to be bypassed for up to
2 hours for maintenance on undervoltage or shunt trip
mechanisms if the other RTB train is OPERABLE. The 2 hour

p time limit is justified in Reference 7.
V

0.1 and 0.2

Condition 0 a) plies to the P-6 and P-10 interlocks. With
one or more clannels inoperable for one-out-of-two or
two-out-of-four coincidence logic, the associated interlock
must be verified to be in its required state for the
existing unit condition by observation of the associated
)ermissive annunciator window within 1 hour or the unit must
)e placed in MODE 3 within the next 6 hours. Verifying the
interlock status manually accomplishes the interlock's
Function. The Completion Time of 1 hour is based on
operating experience and the minimum amount of time allowed
for manual operator actions. The Completion Time of 6 hours
is reasonable, based on operating experience. to reach
MODE 3 from full power in an orderly manner and without
challenging plant systems. The 1 hour and 6 hour Completion
Times are equal to the time allowed by LC0 3.0.3 for
shutdown actions in the event of a complete loss of RTS
Function.

l

|n
'J
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ACTIONS (continued)

P.1 and P.2

Condition P applies to the P-7. P-8, and P-13 interlocks.
With one or more channels inoperable for one-out-of-two or
two-out-of-four coincidence logic, the associated interlock
must be verified to be in it=s required state for the
existing unit condition by observation of the associated
)ermissive annunciator window within 1 hour or the unit must
)e placed in MODE 2 within the next 6 hours. These actions
are conservative for the case where power level is being
raised. Verifying the interlock status manually
accom)lishes the interlock's Function. The Completion Time
of 1 lour is based on operating experience and the minimum
amount of time allowed for manual operator actions. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 2 from full power in an orderly
manner and without challenging plant systems.

0.1 and 0.2

Condition 0 applies to the RTB Undervoltage and Shunt Trip
Mechanisms, or diverse trip features, in MODES 1 and 2.

(n) With one of the diverse trip features ino)erable, it must be
restored to an OPERABLE status within 48 lours or the unit
must be placed in a MODE where the requirement does not
apply. This is accomplished by placing the unit in MODE 3
within the next 6 hours (54 hours total time). The
Completion Time of 6 hours is a reasonable time, based on
operating experience, to reach MODE 3 from full power in an
orderly manner and without challenging plant systems.

With the unit in MODE 3. Action C would apply to any
ino)erable RTB trip mechanism. The affected RTB shall not
be )ypassed while one of the diverse features is inoperable
exce)t for the time required to perform maintenance to one
of t1e diverse features. The allowable time for performing
maintenance ci the diverse features is 2 hours for the
reasons st6ted under Condition N.
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ACTIONS (continued)
i

The Comaletion Time of 48 hours for Required Action 0.1 is
reasona)le considering that in this Condition there is one
remaining diverse feature for the affected RTB. and one
OPERABLE RTB capable of performing the safety function and
given the low probability of an event occurring during this

.interval. j

SURVEILLANCE The SRs for each RTS Function are identified by the SRs
REQUIREMENTS column of Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that
Table 3.3.1-1 determines which SRs apply to which RTS
Functions. )

!
Note that each channel of process ]rotection supplies both itrains of the RTS. When testing Clannel I. Train A and |
Train B must be examined. Similarly. Train A and Train B '

must be examined when testing Channel II, Channel III. and
Channel IV (if applicable). The CHANNEL CALIBRATION and

,COTS are performed in a manner that is consistent with the '

p). assumptions used in analytically calculating the requiredt,
'

channel accuracies.

SR 3.3.1.1 |
Performance of the CHANNEL CHECK once every 12 hours ensures i
that gross failure of instrumentation has not occurred. A |,

CHANNEL CHECK is normally a comparison of the parameter iindicated on one channel to a similar parameter on other
channels, It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure: thus, it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CAllBRATION,

b
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SURVEILLANCE REQUIREMENTS (continued)

Agreement criteria are determined based on a combination of
the channel instrument uncertainties, including indication ,

and readability. If a channel is outside the criteria, it I

may be an indication that the sensor or the signal
processing equipment has drifted outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays |

,

associated with the LCO required channels.
i

SR 3.3.1.2 '

SR .3.3.1.2 compares the calorimetric heat balance
calculation to the NIS channel out)ut every 24 hours. If i
the calorimetric exceeds the NIS clannel output by > 2% RTP.
the NIS is not declared inoperable, but must be adjusted.
If the NIS channel output cannot be properly adjusted, the
channel is declared inoperable.

Two Notes modify SR 3.3.1.2. The first Note indicates that
/ the NIS channel output shall be adjusted consistent with the

calorimetric results if the absolute difference between the
NIS channel output and the calorimetric is > 2% RTP. The
second Note clarifies that this Surveillance is required
only if reactor power is a 15% RTP and that 12 hours is
allowed for performing the first Surveillance after reaching |
15% RTP. At lower power levels, calorimetric data are |
inaccurate.

The Frequency of every 24 hours is adequate. It is based on
plant operating experience, considering instrument
reliability and operating history data for instrument drift.
Together these factors demonstrate the change in the
absolute difference between NIS and heat balance calculated
powers rarely exceeds 2% in any 24 hour period.

In addition, control room operators periodically monitor
redundant indications and alarms to detect deviations in
channel outputs.

r
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SURVEILLANCE REQUIREMENTS (continued)

| SR 3.3.1.3
|

SR 3.3.1.3 compares the incore system to the NIS channel
output prior to exceeding 75% RTP after each refueling and :
every 31 Effective Full Power days (EFPD) thereafter. If {
the absolute difference is a 3%. the NIS channel is still

| OPERABLE, but must be readjusted.

If the NIS channel cannot be pro
channel is declared inoperable. perly readjusted theThis Surveillance is '

performed to verify the f(AI) input to the Overtemperature
AT Function.<

!

Two Notes modify SR 3.3.1.3. Note 1 indicates that the ;

excore NIS channel shall be adjusted if the absolute
difference between the incore and excore AFD is a 3%.
Note 2 clarifies that the Surveillance is required only if I

reactor power is > 15% RTP.

The Frequency of once prior to exceeding 75% RTP following
each refueling outage considers that the core may be changedq during a refueling outage such that the previous comparison.Q prior to the refueling outage is no longer completely |

valid. The Frequency also considers that the comparison
accuracy increases with power level such that the comparison
is preferred to be performed at as high a power level as
possible. An initial performance at s 75% RTP provides a
verification prior to attaining full power.

The Frequency of every 31 EFPD is adequate. It.is based on
plant operating experience, considering instrument
reliability and operating history data for instrument drift.
Also, the slow changes in neutron flux during the fuel cycle
can be detected during this interval.

SR 3.3.1.4

SR 3.3.1.4 is the performance of a TADOT every 31 days on a |
STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices.

i

.

L
;

!

LO
V
;
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SURVEILLANCE REQUIREMENTS (continued)

!

The RTB test shall include separate verification of the
undervoltage and shunt trip mechanisms. Independent
verification of RTB undervoltage and shord tri) function is
not required for the bypass breakers. No capa)ility is
provided for performing such a test at power. The
independent test for bypass breakers is included in
SR 3.3 1.13. The by) ass breaker test shall include a local
shunt trip. A Note las been added to indicate that this
test must be performed on the bypass breaker prior to iplacing it in service. !

1

The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience,
considering instrument reliability and operating history
data.

SR 3.3.1.5 i

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST. i
The SSPS is tested every 31 days on a STAGGERED TEST BASIS,

'

using the semiautomatic tester. The train being tested is
placed in the bypass condition, thus preventing inadvertent

q actuation. Through the semiautomatic tester, all possible
logic combinations, with and without applicable permissives,
are tested for each protection function. The Frequency of

;

every 31 days on a STAGGERED TEST BASIS is adequate. It is :

based on industry operating experience, considering
instrument reliability and operating history data.

SR 3.LL6

SR 3.3.1.6 is a calibration of the excore channels to the
incore channels. If the measurements do not agree, the
excore channels are not declared inoperable but must be
calibrated to agree with the incore detector measurements.
If the excore channels cannot be adjusted, the channels are
declared inoperable. This Surveillance is performed to
verify the f(AI) input to the Overtemperature AT Function.

Ov
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SURVEILLANCE REQUIREMENTS (ce tinued)

A Note modifies SR 3.3.1.6. The Note states that this
Surveillance is required only if reactor power is a 75% RTP
and that 24 hours is allowed for performing the first
surveillance after reaching 75% RTP.

,

The Frequency of 92 EFPD is adequate. It is based on
industry operating experience, considering instrument
reliability and operating history data for instrument drift.

SR 3.3.1.7

SR 3.3.1.7 is the performance of a COT every 92 days. A COT
is performed on each required channel to ensure the entire
channel will perform the intended Function. Setpoints must
be within the Allowable Values specified in Table 3.3.1-1.

The difference between the current "as found" values and the 6

previous test "as left" values must be consistent with the
calculated normal uncertainties consistent with the setpoint
methodology. The setpoint shall be left set consistent with,

the assumptions of the current plant specific setpoint
methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of the
surveillance interval extension analysis (Ref. 7) when
applicable.

SR 3.3.1.7 is modified by a Note that provides a 4 hour
delay in the requirement to perform this Surveillance for
source range instrumentation when entering MODE 3 from
MODE 2. This Note allows a normal shutdown to proceed
without a delay for testing in MODE 2 and for a short time
in MODE 3 until the RTBs are open and SR 3.3.1.7 is no
longer required to be performed. If the unit is to be in
MODE 3 with the RTBs closed for > 4 hours. this Surveillance
must be performed prior to 4 hours after entry into MODE 3.

The Frequency of 92 days is justified in Reference 7.

pa
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BASES

SURVEILLANCE REQUIREMENTS (continued)
|

SR 3.3.1.8 |
|

SR 3.3.1.8 is the performance of a COT as described in
SR 3.3.1.7. except it is modified by a Note that this test
shall include verification that the P-6 and P-10 interlmks
are in their required state for the existing unit condition.
The Frequency is modified by a Note that allows this
surveillance to be satisfied if it has been performed within
92 days of the Frequencies prior to reactor startup and
four hours after reducing power below P-10 and P-6. The
Frequency of " prior to startup" ensures this surveillance is
performed prior to critical operations and applies to the
source, intermediate and power range low instrument
channels. The Frequency of "4 hours after reducing power
below P-10" (applicable to intermediate and ]ower range low
channels) and "4 hours after reducing power ]elow P-6" |
(applicable to source range channels) allows a normal i
shutdown to be completed and the ur,it removed from the MODE |of Applicability for this surveillance without a delay to ;
perform the testing recuired by this surveillance. The |
Frequency of every 92 cays thereafter applies if the unit Ip remains in the MODE of Applicability after the initial !

Q performances of prior to reactor startup and four hours
after reducing power below P-10 or P-6. The MODE of

' Applicability for this surveillance is < P-10 for the power
range low and intermediate range channels and < P-6 for the
source range channels. Once the unit is in MODE 3. this
surveillance is no longer required. If power is to be
maintained < P-10 or < P-6 for more than 4 hours, then the
testing required by this surveillance must be performed
prior to the expiration of the 4 hour limit. Four hours is,

'

a reasonable time to complete the required testing or place
the unit in a MODE where this surveillance is no longer
required. This test ensures that the NIS source,
intermediate. and power range low channels are OPERABLE
prior to taking the reactor critical and after reducing
power into the applicable MODE (< P-10 or < P-6) for periods

,'

> 4 hours.

|

i

A
N]
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( BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.9

SR 3.3.1.9 is the performance of a TADOT every 92 days, as
justified in Reference 7.

The SR is modified by a Note that excludes veri: .i. ion of
setpoints from the TADOT. Since this SR applies to RCP
undervoltage and underfrequency relays, setpoint
verification requires elaborate bench calibration and is
accomplished during the CHANNEL CALIBRATION.

SR 3.3.1.10

A CHANNEL CALIBRATION is performed every 18 months. or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the plant specific setpoint methodology. The

.(- difference between the current "as found" values and the
previous test "as left" values must be consistent with the
calculated normal uncertainties consistent with the setpoint
methodology.

The Frequency of 18 months is based on the assumption of an
18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology.

SR 3.3.1.10 is modified by a Note stating that this test
shall include verification that the time constants are
adjusted to the prescribed values where applicable.

s
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as
described in SR 3.3.1.10. every 18 months. This SR is
modified by a Note stating that neutron detectors are
excluded from the CHANNEL CALIBRATION. The CHANNEL
CALIBRATION for the power range neutron detectors consists

|

of a normalization of the detectors based on a power I
calorimetric and flux map performed above 15% RTP, and |
obtaining detector plateau curves, evaluating those curves. !

and comparing the curves to the manufacturer's data. The
CHANNEL CALIBRATION for the source range, intermediate

!range, and )ower range neutron detectors consists of '

obtaining tie detector plateau or preamp discriminator
curves, evaluating those curves. and comparing the curves to
the manufacturer's data. This Surveillance is not required
for the NIS power range detectors for entry into MODE 2
or 1. and is not required for the NIS intermediate range
detectors for entry into MODE 2. because the unit must be in
at least MODE 2 to perform the test for the intermediate
range detectors and MODE 1 for the power range detectors.

p The 18 month Frequency is based on the need to perform this
(") Surveillance under the conditions that apply during a plant

outage and the potential for an un)lanned transient if the
Surveillance were performed with t1e reactor at power.
0)erating experience has shown these components usually pass
t1e Surveillance when performed on the 18 month Frequency.

SR 3.3.1.12

SR 3.3.1.12 is the performance of a COT of RTS interlocks
every 18 months.

The Frequency is based on the known reliability of the
interlocks and the multichannel redundancy available, and
has been shown to be acceptable through operating
experience.

O)L
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.13

SR 3.3.1.13 is the performance of a TAD 0T of the Manual
Reactor Trip. RCP Breaker Position, and the SI Input from
ESFAS. This TADOT is performed every 18 months. The test
shall independently verify the OPERABILITY of the
Undervoltage and Shunt Trip Mechanisms for the Manual

,'Reactor Trip Function for the Reactor Trip Breakers and
Reactor Trip Bypass Breakers. The Reactor Trip Bypass
Breaker test shall include testing of the automatic
undervoltage trip.

The Frequency is based on the known reliability of the<

Functions and the multichannel redundancy available, and has
been shown to be acceptable through operating experience.

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. The Functions affected have no
setpoints associated with them.

SR 3.3.1.14

t SR 3.3.1.14 is the performance of a TADOT of Turbine Trip'-
Functions. This TADOT is performed prior to reactor
startu). A Note states that this Surveillance is required
if it 1as not been performed once within the previous
31 days. Verification of the Trip Setpoint does not have to
be performed for this Surveillance. Performance of this
test will ensure that the Turbine Trip Function is OPERABLE
prior to taking the reactor critical. This test cannot be
performed with the reactor at power and must therefore be
performed prior to reactor startup.

SR 3.3.1.15

SR 3.3.1.15 verifies that the individual channel / train
actuation response times are less than or equal to the
maximum values assumed in the accident analysis. Response
time testing acceptance criteria are included in the UFSAR.
Section 7.2 (Ref. 9). Individual component response times
are not modeled in the analyses.

Qb
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RTS Instrumentation
B 3.3.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

The analyses model the overall or total elapsed time, from
the point at which the parameter exceeds the trip setpoint
value at the sensor to the point at which the equipment
reaches the required functional state.

For channels that include dynamic transfer Functions (e.g.,
lag, lead / lag, rate / lag, etc.), the response time test may
be performed with the transfer Function set to one, with the
resulting measured response time com)ared to the appropriate
UFSAR response time. Alternately, t1e response time test '

can be performed with the time constants set to their
nominal value, provided the required response time is
analytically calculated assuming the time constants are set
at their nominal values. The response time may be measured *

by a series of overlapping tests such that the entire
response time is measured.

Response time may be verified by actual response time tests
in any series of sequential, overlapping or total channel
measurements, or by the summation of allocated sensor.
signal processing, and actuation logic response times with
actual response time tests on the remainder of the channel.O Allocations for sensor response times may be obtained from:
(1) historical records based on acceptable response time
tests (hydraulic, noise, or power interrupt tests). (2)
inplace, onsite, or offsite (e.g.. vendor) test
measurements, or (3) utilizing vendor engineering
specifications. Reference 8 provides the basis and
methodology for using allocated sensor response times in the
overall verification of the channel response time for
specific sensors identified in the WCAP. Response time
verification for other sensor types must be demonstrated by
test.

The allocations for sensor response times must be verified
prior to placing the component in o]erational service and
re-verified following maintenance tlat may adversely affect
response time. In general, electrical repair work does not
impact response time provided the parts used for repair are
of the same type and value. One example where response time
could be affected is replacing the sensing assembly of a
transmitter.

OV
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RTS Instrumentation |
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BASES

SURVEILLANCE REQUIREMENTS (continued)

As appropriate, eaca channel's response must be verified
every 18 months on a STAGGERED TEST BASIS. Testing of the
final actuation devices is included in the testing.
Response times cannot be determined during unit operation
because equipment o)eration is required to measure response
times. Experience las shown that these components usually
Jass this surveillance when performed at the 18 month
:requency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.3.1.15 is modified by a Note stating that neutron
detectors are excluded from RTS RESPONSE TIME testing. This
Note is necessary because of the difficulty in generating an
appropriate detector in)ut signal. Excluding the detectors
is acceptable because tie principles of detector operation
ensure a virtually instantaneous response.

REFERENCES 1. UFSAR, Chapter 7.

2. UFSAR. Chapter 6.

U'
3. UFSAR. Chapter 15.

4. IEEE-279-1971.

5. Technical Requirements Manual.

6. WCAP-12523. "RTS/ESFAS Setpoint Methodology Study."
October 1990.

7. WCAP-10271-P-A. Supplement 2. Rev. 1. June 1990.

8. WCAP-13632. Revision 2. " Elimination of Pressure Sensor
Response Time Testing Requirements." August 1995.

9. UFSAR. Section 7.2.
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ESFAS Instrumentation '

B 3.3.2

I'' i B 3.3 INSTRUMENTATION
I'

B 3.3.2 Engineered Safety Feature Actuation System ') Instrumentation

BASES

BACKGROUND The ESFAS initiates necessary safety systems, based on the
values of selected unit parameters, to protect against
violating core design limits and the Reactor Coolant System
(RCS) pressure boundary, and to mitigate accidents.

The ESFAS instrumentation is segmented into three distinct
but interconnected modules as identified below:

Field transmitters or process sensors ande
instrumentation: provide a measurable electronic
signal based on the physical characteristics of the
parameter being measured:

Signal processing equipment including analog protectione
system, field contacts, and protection channel sets:
provide signal conditioning, bistable setpoint
comparison, process algorithm actuation, compatible
electrical signal output to protection system devices.e

(N) and control board / control room / miscellaneous''

indications; and

Solid State Protection System (SSPS) including input.e
logic, and output bays: initiates the ] roper unit
shutdown or Engineered Safety Feature (ESF) actuation
in accordance with the defined logic and based on the
bistable outputs from the signal process control and
protection system.

-

k-
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'

B 3.3.2
|

t BASES

| BACKGROUND (continued)

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability,
more than one, and often as many as four, field transmitters
or sensors are used to measure unit parameters. In many
cases, field transmitters or sensors that input to the ESFAS
are shared with the Reactor Trip System (RTS). In some

; cases, the same channels also provide control system inputs.
| To account for calibration tolerances and instrument drift.
! which are assumed to occur between calibrations, statistical

allowances are provided in the Trip Setpoint and Allowable
Values. The OPERABILITY of each transmitter or sensor can
be evaluated when its "as found" calibration data are
compared against its documented acceptance criteria.

t

Sianal Processino Eauioment

Generally, three or four channels of process control
equipment are used for the signal processing of unit
parameters measured by the field instruments. The process
control equipment provides signal conditioning, comparable

! output signals for instruments located on the main control
y board, and comparison of measured input signals with i

established setpoints. If the measured value of'a unit
parameter exceeds the predetermined setpoint an output from
a bistable is forwarded to the SSPS for decision evaluation.
Channel separation is maintained up to and through the input
bays. However, not all unit parameters require four
channels of sensor measurement and signal processing. Some

! unit parameters provide input only to the SSPS. while others
provide input to the SSPS. the main control board, the plant
computer. and one or more control systems.

l

I
4

|
|

|

:
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B 3.3.2

"

V)/ BASES

BACKGROUND (continued)

Generally, if a parameter' is used only for input to the
protection circuits, three channels with a two-out-o -threer '

logic are sufficient to provide the required reliabihLy and ;

redundancy. If one channel fails in a direction that would |
not result in a partial Function trip, the Function is still
OPERABLE with a two-out-of-two logic. If one channel fails,
such that a partial Function trip occurs. a trip will not
occur and the Function is still OPERABLE with a i

,

one-out-of-two logic. )

Generally, if a parameter is used for input to the SSPS and
a control function, four channels with a two-out-of-four
logic are sufficient to provide the required reliability and
redundancy. The circuit must be able to withstand both an ;

input failure to the control system, which may then require '

the protection function actuation, and a single failure in
the other channels providing the protection function
actuation. Again, a single failure will neither cause nor
prevent the protection function actuation.

These requirements are described in IEEE-279-1971 (Ref. 4).
,

The actual number of channels required for each unit 1

(o) parameter is specified in Reference 2.

Trio Setooints and Allowable Values

Allowable Values provide a conservative margin with regards
to instrument uncertainties to ensure that Safety Limits
(SLs) are not violated during Anticipated Operational
Occurrences (A00s) and that the consequences of Design Basis
Accidents (DBAs) will be acceptable providing the unit is
operated from within the LCOs at the onset of the event and i

required equipment functions as designed. If the measured
value of a bistable / contact is less conservative than the
Allowable Value, then the associated ESFAS function is
considered inoperable. Allowable Values for ESFAS functions
are specified in Table 3.3.2-1.

(
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ESFAS Instrumentation
B 3.3.2

BASES

BACKGROUND (continued)

Trip Setpoints are the nominal values at which the bistables
or setpoint comparators are set. The actual nominal Trip
Setpoint entered into the bistable /comparator is more
conservative than that specified by the Allowable Value to
account for changes in measurement errors detectable by a
CHANNEL OPERATIONAL TEST (C0T). One example of such a
change in measurement error is attributable to calculated
normal uncertainties during the surveillance interval. Any
bistable is considered to be properly adjusted when the "as
left" value is within the band for CHANNEL CALIBRATION
tolerance. If the measured value of a bistable is less
conservative than the Trip Setpoint, but is within the
Allowable Value, then the associated ESFAS Function is
considered OPERABLE. Trip Setpoints are specified in the
Technical Requirements Manual (Ref. 5).

Allowable Values and Trip Setpoints are based on a
methodology which incorporates all of the known
uncertainties applicable for each instrument channel. A
detailed dercription of the methodology used to calculate
the Allowabic Values and Trip Setpoints including their
explicit ur. certainties, is provided in Reference 6.

" Solid State Protection System

The SSPS equipment is used for the decision logic processing
of outputs from the signal processing equipment bistables.
To meet the redundancy requirements. two trains of SSPS.
each performing the same functions, are provided. If one
train is taken out of service for maintenance or test
purposes, the second train will 3rovide ESF actuation for
the unit. If both trains are tacen out of service or placed
in test, a reactor trip will result, Each train is packaged
in its wi cabinet for physical and electrical separation to
sati' fy separation and independence requirements..

The SSPS performs the decision logic for most ESF equipment
actuation: generates the electrical output signals that
initiate the required actuation: and provides the status,
permissive, and annunciator output signals to the main
control room.

O
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ESFAS Instrumentation
B 3.3.2

,

i

O) BASES
%.

BACKGROUND (continued)
'

The bistable outputs from the signal processing equipment i
are sensed by the SSPS equi) ment and combined into logic |matrices that represent com3inations indicative of various
transients. If a required logic matrix combination is
completed, the system will send actuation signals via master
and slave relays to those components whose aggregate
Function best serves to alleviate the condition and restore
the unit to a safe condition. Examples are given in the

. Applicable Safety Analyses. LCO, and Applicability sections
!- of this Bases.

Each SSPS train has a built in testing device that can
automatically test the decision logic matrix functions and
the actuation devices while the unit is at power. When any
one train is taken out of service for testing, the other
train is capable of providing unit monitoring and protection
until the testing has been completed. The testing device is
semiautomatic to minimize testing time.

The actuation of ESF components is accomplished through
| master and slave relays. The SSPS energizes the master

~

!p relays appropriate for the condition of the unit. Each
!Q master relay then energizes one or more slave relays, which

then cause actuation of the end devices. The master and
slave relays are routinely tested to ensure operation. The
test of the master relays energizes the relay, which then
operates the contacts and a) plies a low voltage to the
associated slave relays. T1e low voltage is not sufficient !

,

to actuate the slave relays but only demonstrates signal |
path continuity. The SLAVE RELAY TEST actuates the devices
if their operation will not interfere with continued unit
operation. For the latter case, actual component operation !

is prevented by the SLAVE RELAY TEST circuit, and slave
relay contact operation is verified by a continuity check of

;

| the circuit containing the slave relay.

|

|
|

LO
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BASES

APPLICABLE Each of the analyzed accidents can be detected by or<e or
SAFETY ANALYSES. more ESFAS Functions. One of the ESFAS Functions is the
LCO. and )rimary actuation signal for that accident. An ESFAS
APPLICABILITY runction may be the primary actuation signal for more than

one type of accident. An ESFAS Function may also be a
;

secondary, or backup, actuation signal for one or more other
accidents. For example. Pressurizer Pressure-Low is a
primary actuation signal for small Loss Of Coolant Accidents
(LOCAs) and a backup actuation signal for Steam Line Breaks
(SLBs) outside containment. Functions such as manual
initiation, not specifically credited in the accident safety
analysis. are qualitatively credited in the safety analysis
and the NRC staff approved licensing basis for the unit.
These Functions may provide protection for conditions that
do not require dynamic transient analysis to demonstrate
Function performance. These Functions may also serve as
backups to Functions that were credited in the accident

.

,

analysis (Ref. 3). i

The LCO requires all instrumentation performing an ESFAS
Function to be OPERABLE when the unit status is within the
Applicability. Failure of any instrument renders the

f^ affected channel (s) inoperable and reduces the reliability
( of the affected Functions.

|
The LCO generally requires OPERABILITY of three or four
channels in each instrumentation Function and two channels
in each logic and manual initiation Function. The
two-out-of-three and the two-out-of-four configurations
allow one channel to be tripped during maintenance or
testing without causing an ESFAS initiation. Two logic or
manual initiation channels are required to ensure no single
random failure disables the ESFAS. j

O
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued) !

The required channels of ESFAS instrumentation provide unit
protection in the event of any of the analyzcd accidents.
ESFAS protection functions are as follows: j

1. Safety Iniection I
-

Safety Injection (SI) pr ovides two primary functions.

1. Primary side water addition to ensure maintenance i

or recovery of reactor vessel water level l

(coverage of the active fuel for heat removal. '

clad integrity, and for limiting peak clad |temperature to < 2200 F): and i

l
2. Boration to ensure recovery and maintenance of i

SDM. '

These functions are necessary to mitigate the effects
of High Energy Line Breaks (HELBs) both inside and
outside of containment. The SI signal is also used to
initiate other Functions such as:

p.
() e Phase A Isolation;

e Containment Purge Isolation:

e Reactor Trip;

e Turbine Trip:

e Feedwater Isolation;

Start of Auxiliary Feedwater (AF) pumps:*

Control room ventilation isolation: ando

e Enabling automatic switchover of Emergency Core
Cooling Systems (ECCS) pump suction to containment
sump.

1

--
,

'\ .)
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APPLICABLE SAFETY ANALYSES, LCO. and APPLICABILITY (continued)

These other functions ensure:

Isolation of nonessential systems throughe
containment penetrations;

Trip of the turbine and reactor to limit pcwere
generation;

Isolation of FW to limit secondary side masse
losses;

Start of AF to ensure secondary side coolinge
capability;

e Isolation of the control room to ensure
habitability: and

Enabling ECCS suction from the Refueling Watere
Storage Tank (RWST) switchover on low low RWST
level to ensure continued cooling via use of the
containment sump,

a. Safety Iniection-Manual Initiation

The operator can initiate SI at any time by using
either of two switchu in the control room. This
action will cause actuation of all components in
the same manner as any of the automatic actuation
signals.

The LCO requires two channels to be OPERABLE.
Each channel consists of one switch and the
interconnecting wiring to the actuation logic
cabinet such that either switch will actuate both
trains. This ensures the pro)er amount of .
redundancy is maintained in t1e manual ESFAS
actuation circuitry to ensure the operator has
manual ESFAS initiation capability.

The applicability of the S1 Manual Initiation
Function is discussed with the Automatic Actuation
Logic and Actuation Relay Function below.

,q
,
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

b. Safety In.iection- Automatic Actuation Loaic and
Actuation Relays |

This LCO requires two trains to be OPERABLE. |
Actuation logic consists of all circuitry housed
within the actuation subsystems, including the

,

!
initiating relay contacts responsible for '

actuating the ESF equipment.

Manual and automatic initiation of SI must be
OPERABLE in MODES 1. 2. and 3. In these MODES,
there is sufficient energy in the primary and
secondary systems to warrant automatic initiation
of ESF systems. Manual Initiation is also
required in MODE 4 even though automatic actuation
is not required. In this MODE adequate time is
available to manually actuate required components
in the event of a DBA but because of the large
number of components actuated on an SI actuation

,is simplified by the use of the manual actuation i

switches. Automatic actuation logic and actuation |

/m relays must be OPERABLE in MODE 4 to support !Q system level manual initiation.

These Functions are not required to be OPERABLE in
MODES 5 and 6 because there is adequate time for
the operator to evaluate unit conditions and
respond by manually starting inU.vidual systems,
pumps, and other equipment to mitigate the
consequences of an abnormal condition or accident.
Unit )ressure and temperature are very low and ;

many ESF components are administratively locked
out or otherwise prevented from actuating to '

prevent inadvertent overpressurization of unit
systems.

O
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APPLICABLE SAFETY ANALYSE' .0, and APPLICABILITY (continued) i

1

c. Safety Iniection-Containment Pressure-High 1
|

This signal provides protection against the
following accidents:

* SLB inside containment:

* LOCA; and !

e Feed line break inside containment.

Containment Pressure-High 1 provides no input to
any control functions. Thus, three OPERABLE
channels are sufficient to satisfy protective
requirements with a two-out-of-three logic. The
transmitters (d/p cells) and electronics are
located outside of containment with the sensing
line (high pressure side of the transmitter)
located inside containment. Thus, the high
pressure Function will not experience any adverse
environmental conditions and the Trip Setpoint

~~x reflects only steady state instrument
) uncertainties.*

Containment Pressure-High 1 must be OPERABLE in
MODES 1. 2. and 3 when there is sufficient energy
in the primary and secondary systems to pressurize
the containment following a pipe break. In
MODES 4. 5, and 6. there is insufficient energy in
the primary or secondary systems to pressurize the
containment.

!

|

|

|

,,

)
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

d. Safety In.iection-Pressurizer Pressure-Low

This signal provides protection against the
following accidents:

Inadvertent opening of a SG relief or safetye
valve:

e SLB:

A spect' rum of rod cluster control assemblye
ejection accidents (rod ejection):

1

Inadvertent opening of a pressurizer relief |e
or safety valve:

,

1

e LOCAs: and

e SG Tube Rupture.

Pressurizer pressure provides both control and !

O) protection functions with inputs to the |

( Pressurizer Pressure Control System, reactor trip. ;"

and SI. Therefore, the actuation logic must be
able to withstand both an input failure to the j
control system, which may then recuire the iprotection function actuation, anc a single |
failure in the other channels providing the |

protection function actuation. Thus, four |
OPERABLE channels are required to satisfy the !requirements with a two-out-of-four logic. j

The transmitters are located inside containment . Iwith the taps in the vapor space region of the
pressurizer. and thus possibly experiencing
adverse environmental conditions (LOCA. SLB inside
containment, rod ejection). Therefore, the Trip
Setpoint reflects the inclusion of both steady
state and adverse environmental instrument
uncertainties.

.

R.)
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

This Function must be OPERABLE in MODES 1, 2.
.

and 3 (above P-11) to mitigate the consequences of I
an HELB inside containment. This signal may be

i

manually blocked by the operator below the P-11 '

setpoint. Automatic SI actuation below this
pressure setpoint is then performed by the
Containment Pressure-High 1 signal .

This function is not required to be OPERABLE in
1

MODE 3 below the P-11 setpoint. Other ESF
functions are used to detect accident conditions
and actuate the ESF systems in this MODE. In
MODES 4. 5. and 6. this Function is not needed for
accident detection and mitigation,

e. Safety In.iection-Steam Line Pressure-Low I

Steam Line Pressure-Low provides protection
against the following accidents:

e SLB: |

(o) |
e Feed line break; and

,

e Inadvertent opening of an SG relief or an SG
safety valve.

Steam Line Pressure-Low provides a control input
to density compensate the steam flow channels that
are part of the SG water level control function.
However, this control function cannot cause the
events that the Function must protect against.
Thus, three OPERABLE channels on each steam line
are sufficient to satisfy the protective
requirements with a two-out-of-three logic on each
steam line.

With the transmitters typically located inside the
steam tunnels, it is possible for them to
experience adverse environmental conditions during
a secondary side break. Therefore, the Trip

.

Setpoint reflects both steady state and adverse
environmental instrument uncertainties.

,

f

_/
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

This Function is anticipatory in nature and has a
typical lead / lag ratio of 50/5.

l Steam Line Pressure-Low must be OPERABLE in
; MODES 1. 2. and 3 (above P-11) when a secondary
i side break or stuck open valve could result in the
! rapid depressurization of the steam lines. This
I signal may be manually blocked by the operator

below the P-11 setpoint. Below P-11. feed line '

break is not a concern. Inside containment. SLB
will be terminated by automatic SI actuation via

o Containment Pressure-High 1. and outside
containment SLB will be terminated by the Steam

| Line Pressure-Negative Rate-High signal for
; steam line isolation. This Function is not

required to be OPERABLE in MODE 4. 5. or 6 because
there is insufficient energy in the secondary side
of the unit that would result in a release of
enough quantities of energy to cause a significant
cooldown of the RCS.

|

| (n)
2. Containment Soray

i ''
| Containment Spray provides three primary functions:

1. Lowers containment pressure and temperature after |
| an HELB in containment;
f

f 2. Reduces the amount of radioactive iodine in the |'

containment atmosphere; and '

3. Adjusts the pH of the water in the containment
irecirculation sump after a large break LOCA.

.f%
b _
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APPLICABLE SAFETY ANALYSES, LCO. and APPLICABILITY (continued) |
l

These functions are necessary to- !

i

Ensure the pressure boundary integrity of the |
e

containment structure;
1

e Limit the release of radioactive iodine to the |
environment in the event of a failure of the i
containment structure; and

Minimize corrosion of the components and systemse
inside containment following a LOCA.

The containment spray actuation signal starts the
.

containment spray pumps and aligns the diccharge of the i

pumps to the containment spray nozzle headers in the
upper levels of containment. Water is initially drawn
from the RWST by the containment spray aumps and mixed
with a sodium hydroxide solution from t1e spray
additive tank. When the RWST reaches the Low-3 level
setpoint. the spray pump suctions are shifted to the
containment sump if continued containment spray is
required. Containment spray is actuated manually or(q automatically by Containment Pressure-High 3.

,

j

,-

N_)
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APPLICABLE SAFETY ANALYSES LCO. and APPLICABILITY (continued)

a. Containment Soray-Manual Initiation

The operator can initiate containment spray at any
time from the control room by simultaneously
turning two containment spray actuation switches
in the same channel. Because an inadvertent
actuation of containment spray could have such
serious consequences, two switches must be turned
simultaneously to initiate containment spray.
There are two sets of two switches each in the

"

control room. Each set of two switches is
considered a channel. Simultaneously turning the

;

two switches in either set will actuate !

containment spray in both trains in the same
manner as the automatic actuation signal. Two
Manual Initiation channels are required to be
OPERABLE to ensure no single failure disables the
Manual Initiation Function. Note that Manual
Initiation of containment spray also actuates
Phase B containment isolation.

b. Containment Soray- Automatic Actuation Logic and
Actuation Relays

Automatic actuation logic and actuation relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

!

,

i

)
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APPLICABLE SAFEFY ANALYSES. LCO. and APPLICABILITY (continued)

Manual and automatic initiation of containment spray
must be OPERABLE in MODES 1, 2. and 3 when there is a
potential for an accident to occur, and sufficient
energy in the primary or secondary systems to pose a
threat to containment integrity due to overpressure
conditions. Manual initiation is also required in
MODE 4. even though automatic actuation is not
required. In this MODE adequate time is available to
manually actuate required components in the event of a
DBA. However, because of the large number of
components actuated on a containment spray, actuation
is simplified by the use of the manual actuation
switches. Automatic actuation logic and-actuation
relays must be OPERABLE in MODE 4 to support system
level manual initiation. In MODES 5 and 6. there is
insufficient energy in the primary and secondary
systems to result in containment overpressure. In
MODES 5 and 6. there is also adequate time for the
operators to evaluate unit conditions and respond, to
mitigate the consequences of abnormal conditions by
manually starting individual components.

O
Q c. Containment Soray-Containment Pressure-Hiah 3

This signal provides protection against a LOCA or
an SLB inside containment. The transmitters (d/p

,

!

cells) and electronics are located outside of
containment with the sensing line (high pressure
side of the transmitter) located inside
containment. Thus, the high pressure function
will not experience any adverse environmental
conditions and the Trip Setpoint reflects only
steady state instrument uncertainties.

This Function requires the bistable output to
energize to perform its required action. It is
not desirable to have a loss of power actuate
containment spray, since the consequences of an
inadvertent actuation of containment spray could
be serious. Note that this Function also has the
inoperable channel placed in bypass rather than
trip to decrease the probability of an inadvertent
actuation.

O
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APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)

Four channels of containment pressure are utilized
in a two-out-of-four logic configuration. Since
containment pressure is not used for control, this
arrangement exceeds the minimum redundancy
requirements. Additional redundancy is warranted
because this Function is energize to trip.

fContainment Pressure-High 3 must be OPERABLE in
MODES 1, 2. and 3 when there is sufficient energy
in the primary and secondary sides to pressurize
the containment following a pipe break. In
MODES 4, 5, and 6. there is insufficient energy in '

the primary and seconc'ary sides to pressurize the
containment and reacn the Containment
Pressure-High 3 setpoint.

3. Containment Isolation

Containment Isolation provides isolation of the
containment atmosphere, and all process systems that

,

)enetrate containment from the environment. This
rp unction is necessary to prevent or limit the release

i'~'/ of radioactivity to the environment in the event of a I

large break LOCA. |
|

There are two separate Containment Isolation signals.
Phase A and Phase B. The Phase A signal isolates all
automatically isolable process lines, except Component <

Cooling water (CC), at a relatively low containment !
pressure indicative of primary or secondary system j
leaks. For these types of events, forced circulation i
cooling using the Reactor Coolant Pumps (RCPs) and SGs |
is the preferred (but not required) method of decay |
heat removal. Since CC is required to support RCP l
operation, not isolating CC on the low pressure Phase A I

signal enhances unit safety by allowing operators to
use forced RCS circulation to cool the unit. Isolating
CC on the low pressure signal may force the use of feed
and bleed cooling, which could prove more difficult to
control.

4

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

Phase A Containment Isolation is actuated automatically
by SI, or manually via the automatic actuation logic.
All process lines penetrating containment, with the
exception of CC, are isolated. CC is not isolated at
this time to permit continued operation of the RCPs

iwith cooling water flow to the thermal barrier heat j
exchangers and RCP motor bearing oil coolers. All
process lines not equipped with remote operated
isolation valves are manually closed, or otherwise. I
isolated, prior to reaching MODE 4. j

Manual Phase A Containment Isolation is accomplished by
either of two switches in the control room. Either
switch actuates both trains. Note that manual
actuation of Phase A Containment Isolation also
actuates Containment Ventilation Isolation.

The Phase B signal isolates CC. This occurs at a
relatively high containment pressure that is indicative
of a large break LOCA or an SLB. For these events,
forced circulation using the RCPs is no longer

A desirable. Isolating the CC at the higher pressureV does not Jose a challenge to the containment boundary
because t1e CC System is a closed loop inside
containment. Although some system components do not
meet all of the ASME Code requirements applied to the
containment itself, the system is continuously
pressurized to a pressure greater than the Phase B

'setpoint. Thus, routine operation demonstrates the
| integrity of the system pressure boundary for 3ressures
L exceeding the Phase B setJoint. Furthermore, 3ecause

system pressure exceeds tie Phase B set)oint any
system leakage prior to initiation of Plase B isolation
would be into containment. Therefore, the combination,

of CC System design and Phase B isolation ensures the
CC System is not a potential path for radioactive
release from containment.

|
I

'
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

Phase B Containment Isolation is actuated by,

! Containment Pressure-High 3. or manually, via the
automatic actuation logic. For containment pressure to
reach a value high enough to actuate Containment,

| Pressure-High 3. a large break LOCA or SLB must have :
occurred and containment spray must have been actuated.
RCP operation will no longer be required and CC to the

,

RCPs is. therefore, no longer necessary. '

| Manual Phase B Containment Isolation is accomplished by
'

the same switches that actuate Containment Spray. When
i the two switches in either set are turned

simultaneously. Phase B Containment Isolation and
Containment Spray will be actuated in both trains.

a. Containment Isolation-Phase A lsolation
i

(1) Phase A Isolation-Manual Initiation

Manual Plase A Containment Isolation is
actuate 6 by either of two switches in the

e control room. Either switch actuates both,( trains. Each switch is considered a channel,
i

'

; Note that manual initiation of Phase A |
| Containment Isolation also actuates

'

Containment Ventilation Isolation,
i

(2) Phase A Isolation- Automatic Actuation Loaic
and Actuation Relavs

4

. Automatic Actuation Logic and Actuation
| Relays consist of the same features and
'

operate in the same manner as described for
ESFAS Function 1.b.

<

!

|

t

.
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

Manual and automatic initiation of Phase A
Containment Isolation must be OPERABLE in MODES 1.
2. and 3, when there is a potential for an
accident to occur. Manual initiation is also
required in MODE 4 even though automatic actuation
is not required. In this MODE. adequate time is
available to manually actuate required components
in the event of a DBA. but because of the large
number of components actuated on a Phase A

4

Containment Isolation, actuation is simplified by |the use of the manual actuation switches.
iAutomatic actuation logic and actuation relays

must be OPERABLE in MODE 4 to support system level
manual initiation. In MODES 5 and 6. there is
insufficient energy in the primary or secondary
systems to pressurize the containment to require
Phase A Containment Isolation. Also, there is
adecuate time for the operator to evaluate unit
concitions and manually actuate individual
isolation valves in response to abnormal or
accident conditions.

(3) Phase A Isolation-Safety In.iection

Phase A Containment Isolation is also
initiated by all Functions that initiate SI.
The Phase A Containment Isolation
requirements for these Functions are the same
as the requirements for their SI function.
Therefore. the requirements are not repeated
in Table 3.3.2-1. Instead. Function 1, SI. j
is referenced for all initiating Functions !
and requirements. |

;

I

i

| ;

;

a

; O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

b. Containment Isolation-Phase B Isolation

Phase B Containment Isolation is accomplished by
Manual Initiation. Automatic Actuation Logic and
Actuation Relays, and by Containment Pressure
channels (the same channels that actuate
Containment Spray Function 2). The Phase B
Containment Isolation Function requires the
bistable output to energize to trip in order to

,

minimize the potential of spurious trips that may !
damage the RCPs.

(1) Phase B Isolation-Manual Initiation

Manual Phase B Containment Isolation is
actuated by simultaneously turning two

4

switches in the same train. There are two |

sets of two switches each in the control |
room. Each set of two switches is considered i

a channel.

r] (2) Phase B Isolation- Automatic Actuation
\v Loaic and Actuation Relays

Automatic actuation logic and actuation
relays consist of the same features and
operate in the same manner as described for

| ESFAS Function 1.b.

'31

-w)
,
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

Manual and automatic initiation of Phase B
containment isolation must be OPERABLE in MODES 1.
2. and 3 when there is a potential for an
accident to occur. Manual initiation is also
required in MODE 4 even though automatic actuation
is not required. In this MODE. adequate time is
available to manually actuate required components
in the event of a DBA. However. because of the
large number of components actuated on a Phase B
containment isolation, actuation is simplified by
the use of the manual actuation switches.
Automatic actuar. ion logic and actuation relays
must be OPERABLE in MODE 4 to support system level
manual initiatio1. In MODES 5 and 6. there is
insufficient energy in the primary or secondary
systems to pressLriZe the containment to require
Phase B containment isolation. There also is
adecuate time for the operator to evaluate unit
concitions and manually actuate individual
isolation valves in response to abnormal or
accident conditions.

(3) Phase B Isolation-Containment
Pressure-Hiah 3

The basis for containment pressure MODE
applicability is as discussed for ESFAS
Function 2.c above.

4. Steam Line Isolation

Isolation of the main steam lines provides protection
in the event of an SLB inside or outside containment.
Rapid isolation of the steam lines will limit the steam
break accident to the blowdown from one SG. at most. 1

For an SLB upstream of the MSIVs. inside or outside of
containment, closure of the MSIVs and their bypass
valves limits the accident to the blowdown from only
the affected SG. For an SLB downstream of the MSIVs.
closure of the MSIVs and their bypass valves terminates
the accident as soon as the steam lines depressurize.

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued) i

a. Steam Line Isolation-Manual Initiation i

|

Manual initiation of Steam Line Isolation can be ,

accom)lished from the control room. There are two !

switcles in the control room and either switch can
' initiate action to immediately close all MSIVs.

.

The LC0 requires two channels to be OPERABLE. |
|

b. Steam Line Isolation- Automatic Actuation Loaic i

and Actuation Relays

Automatic actuation logic and ' actuation relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

Manual and automatic initiation of steam line isolation
must be OPERABLE in MODES 1, 2. and 3 when there is
sufficient energy in the RCS and SGs to have an SLB or

i

other accident. This could result in the release of '

significant quantities of energy and cause a cooldown
of the primary system. The Steam Line Isolation

(3 Function is not required in MODES 2 and 3 when all
V MSIVs and their bypass valves are closed. In MODES 4 ;5. and 6. there is insufficient energy in the RCS and '

SGs to experience an SLB or other accident releasing !significant quantities of energy. !

|

!

I

,

I
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

c. Steam Line Isolation-Containment Pressure-Hioh 2

This Function actuates closure of the MSIVs and
their bypass valves in the event of a LOCA or an
SLB inside containment to maintain at least one
unfaulted SG as a heat sink for the reactor, and
to limit the mass and energy release to
containment. The transmitters (d/p cells) and
electronics are located outside containment with
the sensing line (high pressure side of the
transmitter) located inside containment.
Containment Pressure-High 2 provides no input to
any control functions. Thus, three OPERABLE
channels are sufficient to satisfy protective
requirements with two-out-of-three logic. Thus,
they will not experience any adverse environmental
conditions, and the Trip Setpoint reflects only
steady state instrument uncertainties.

Containment Pressure-High 2 must be OPERABLE in
MODES 1. 2. and 3. when there is sufficient energye in the primary and secondary side to 3ressurize( the containment following a pipe breac. This
would cause a significant increase in the
containment 3ressure. thus allowing detection and
closure of t1e MSIVs and their bypass valves. The
Steam Line Isolation Function is not required in
MODES 2 and 3 when all MSIVs and their bypass
valves are closed. In MODES 4. 5. and 6. there is
not enough energy in the primary and secondary
sides to pressurize the containment to the
Containment Pressure-High 2 setpoint.

d. Steam Line Isolation-Steam Line Pressure

(1) Steam Line Pressure-Low

Steam Line Pressure-Low provides closure of
the MSIVs and their bypass valves in the
event of an SLB to maintain at least one
unfaulted SG as a heat sink for the reactor,
and to limit the mass and energy release to
containment. Steam Line Pressure-Low was
discussed previously under SI Function 1.e.

.A
U
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY-(continued)

|
Steam Line Pressure-Low Function must be
OPERABLE in MODE 1. and in MODES 2 and 3
(above P-11), with any MSIV and associated
bypass valve open, when a secondary side
break or stuck open valve could result in the
rapid depressurization of the steam lines.
This signal may be manually blocked by the |
operator below the P-11 setpoint. Below I

P-11. an inside containment SLB will be
terminated by automatic actuation via

|Containment Pressure-High 2. Stuck valve
.

transients and outside containment SLBs will !
be terminated by.the Steam Line i

Pressure-Negative Rate-High signal for !

Steam Line Isolation below P-11 when SI has
been manually blocked. The Steam Line
Isolation Function is required in MODES 2
and 3 unless all MSIVs and their bypass
valves are closed. This Function is not
required to be OPERABLE in MODES 4. 5. and 6
because there is insufficient energy in the

(V
N secondary side of the unit that would result

in a release of enough quantities of energy
to cause a significant cooldown of the RCS.

(2) Steam Line Pressure-Neaative Rate-Hiah !

Steam Line Pressure-Negative Rate-High
]rovides closure of the MSIVs and their ,

aypass valves for an SLB when less than the '

P-11 setpoint, to maintain at least one
unfaulted SG as a heat sink for the reactor. |
and to limit the mass and energy release to
containment. When the operator manually
blocks the Steam Line Pressure-Low main
steam isolation signal when less than the
P-11 setpoint, the Steam Line
Pressure-Negative Rate-High signal is
automatically enabled. Steam Line
Pressure-Negative Rate-High provides no
input to any control functions. Thus, three
OPERABLE channels are sufficient to satisfy
requirements with a two-out-of-three logic on
each steam line.
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

Steam Line Pressure-Negative Rate-High must
be OPERABLE in MODE 3 when less than the P-11
setpoint, when a secondary side break or
stuck open valve could result in the rapid '

de]ressurization of the steam line(s). In
MO)ES 1 and 2, and in MODE 3, when above the
P-11 setpoint, this signal is Ntomatically
disabled and the Steam Line Pressure-Low
signal is automatically enabled. The Steam
Line Isolation Function is not required in
MODE 3 when 611 MSIVs and their bypass valves
are closed. In MODES 4, 5. and 6 there is
insufficient energy in the primary and
secondary sides to have an SLB or other
accident that would result in a release of
enough quantities of energy to cause a
significant cooldown of the RCS,

While the transmitters may experience
elevated ambient temperatures due to an SLB,
the trip function is based on rate of change.pg not the absolute accuracy of the indicated

V steam pressure. Therefore, the Trip Setpoint
refiects only steady state instrument
uncertainties.

5. Turbine Trio and Feedwater Isolation

The primary functions of the Turbine Trip and Feedwater
Isolation signals are to prevent damage to the turbine
due to water in the steam lines, and to stop the
excessive flow of feedwater into the SGs. These
Functions are necessary to mitigate the effects of a
high water level in the SGs, which could result in
carryover of water into the steam lines and excessive
cooldown of the primary system. The SG high water
level is due to excessive feedwater flows. 1

l

i

:

A
U

BYRON - UNITS 1 & 2 B 3.3.2 - 26 Revision 0



- _ _ _ _ _ _ _ - _ - - _ - _ _ _ _ _ - - - - - - . - _ _ _ _ _ - . _ _ _ ,

ESFAS Instrumentation
B 3.3.2

O) BASES
q

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

The function is actuated when the level in any SG
exceeds the high high setpoint, and performs the
following functions:

* Trips the main turbine:

Trips the FW pumps:*

e Initiates feedwater isolation: and

Shuts the FW pump discharge valves.e

This Function is actuated by SG Water Level-High High,
or by an SI signal. The RTS also initiates a turbine
trip signal whenever a reactor trip (P-4) is generated.
In the event of SI. the unit is tripped and the turbine
generator is tripped. The FW System is also taken out
of operation and the AF System is automatically
started.

a. Turbine Trio and Feedwater Isolation- Automatic
(] Actuation Logic and Actuation Relays

Automatic Actuation Logic and Actuation Relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

b. Turbine Trio and Feedwater Isolation-Steam
Generator Water Level-High Hiah (P-14)

This signal provides protection against excessive
feedwater flow. The ESFAS SG water level
instruments provide input to the SG Water Level
Control System. Therefore, the actuation logic
must be able to withstand both an input failure to
the control system (which may then require the
protection function actuation) and a single
failure in the other channels providing the
protection function actuation. Thus four
OPERABLE channels per SG are required to satisfy
the requirements with a two-out-of-four logic.
The channel Allowable Values are specified in
percent of narrow range instrument span.

q
.s-
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APPLICABLE SAFETY ANALYSES. LC0. and APPLICABILITY (continued)

The transmitters (d/p cells) are located inside
containment. However, the events that this
Function protects against cannot cause a severe
environment in containment. Therefore, the Trip
Setpoint reflects only steady state instrument
uncertainties.

c. Turbin( Trio and Feedwater Isolation-Safety
In.iection

Turbine Trip and Feedwater Isolation is also
initiated by all Functions that initiate SI. The
Feedwater Isolation Function requirements for
these Functions are the same as the requirements
for their SI function. Therefore, the
requirements are not repeated in Table 3.3.2-1.
Instead Function 1. SI is referenced for all
initiating functions and requirements.

Turbine Trip and Feedwater Isolation Functions must be
OPERABLE in MODE 1. and in MODES 2 and 3 except when'g all Feedwater (FW) Isolation Valves are closed or(V isolated by a closed manual valve when the FW System is

-

in operation and the turbine generator may be in
operation. In MODES 4. 5. and 6, the FW System and the
turbird generator are not in service and this Function
is not required to be OPERABLE. The applicable FW
Isolat1on Valves are listed below:

- FW Isolation Valve (FWOO9A through D)
- FW Tempering Flow Control Valve (FWO34A through D)
- FW Tempering Valve (FWO35A through D)
- Low Flow FW Isolation Valve (FWO39A through D-Unit 1

only)
- FW Preheater Bypass Isolation Valve (FWO39A through

D-Unit 2 only)
- FW Isolation Bypass Valve (FWO43A through D-Unit 2

only)
- FW Regulating Valve (FW510.520.530.540)
- FW Regulating Bypass Valve (FW510A.520A.530A.540A)

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

6. Auxiliary Feedwater
,

The AF System is designed to provide a secondary side
heat sink for the reactor in the event that the FW '

System is not available. The system has a motor driven
Jump and a diesel driven pump which are described in

]C0 3.7.5. "AF System."

a. Auxiliary Feedwater- Automatic Actuation Loaic and
Actuation Relays

|

Automatic actuation logic and actuation relays !
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

b. Auxiliary Feedwater-Steam Generator Water
Level-Low Low

SG Water Level-Low Low provides protection
against a loss of heat sink. A feed line break,
inside or outside of containment, or a loss of FW. |

. /~3 would result in a loss of SG water level. SG I

(/ Water Level-Low Low provides input to the SG j
Level Control System. Therefore, the actuation
logic must be able to withstand both an input
failure to the control system which may then
require a protection function actuation and a
single failure in the other channels providing the
protection function actuation. Thus, four
OPERABLE channels per SG are required to satisfy
the requirements with two-out-of-four logic. The
channel Allowable Values are specified in percent
of narrow range instrument span.

IWith the transmitters (d/p cells) located inside j
containment and thus possibly experiencing adverse i
environmental conditions (feed line break), tha i

Trip Setpoint reflects the inclusion of both |
steady state and adverse environmental instrument

|'uncertainties.

I,

O |
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

c. Auxiliary Feedwater-Safetv Iniection

An SI signal starts the motor driven and diesel
driven AF pumas. The AF initiation functions are

.

the same as t1e requirements for their SI
function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead. Function 1.
SI. is referenced for all initiating functions and -

requirements.

d. Auxiliarv Feedwater-Loss of Offsite Power
(Undervo 'taae on Bus 141(241))

The loss of offsite power to bus 141(241) is
detected by a voltage drop on the bus. Upon
restoration of power via the "A" DG to bus
141(241). which su) plies the motor driven AF pump,
the motor driven A: pump will automatically start
to ensure that at least one SG contains enough
water to serve as the heat sink for reactor decay
heat and sensible heat removal following the
reactor trip.

'

Functions 6.a through 6.d must be OPERABLE in MODES 1.
2. and 3 to ensure that the SGs remain the heat sink
for the reactor. SG Water Level-Low Low in any
operating SG will cause the motor and diesel driven AF
pumps to start. The system is aligned o that upon a
start of the pum), water immediately begins to flow to
the SGs. These runctions do not have to be OPERABLE in
MODES 4. 5. and 6 because the Steam Generators are not
normally used for heat removal, and the AF System is
not required.

(a3
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

e. Auxiliary Feedwater-Undervoltaae Reactor Coolant
Pumo

A loss of power on the buses that provide power to
the RCPs provides indication of a pending loss of
RCP forced flow in the RCS. The Undervoltage RCP
Function senses a loss of power on two or more RCP
buses and starts the AF pumas to ensure that at
least one SG contains enougl water to serve as the
heat sink for reactor decay heat and sensible heat
removal following the reactor trip.

There are two undervoltage sensing relays on each
6.9 kV bus which feeds an RCP. One relay provides
an input to actuation logic Train A and the other
relay provides an input to actuation logic
Train B. Each actuation logic train requires
input from two of the four buses to initiate both
AF pumps. Each train is considered a separate
Function.

/N This Function must be OPERABLE in MODES 1 and 2.( This ensures that at least one SG is provided with
water to serve as the heat sink to remove reactor
decay heat and sensible heat in the event of an
accident. In MODES 3. 4. and 5. the RCPs may be
normally shut down, and thus, a pump trip is not
indicative of a condition requiring automatic AF
initiation.
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| APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)
.-

!

| f. Auxiliary Feedwater-Pumo Suction Transfer an
Suction Pressure-Low ,

A low pressure signal in the AF pump suction line
| coincident with an automatic start signal protects
| the AF pumps against a loss of the normal supply
j of water for the pumps, the Condensate Storage
- Tank (CST). A pressure transmitter is located on

each AF pump suction line from the. CST. After an
| automatic start, a low pressure signal will cause
. the emergency supply of water for the associated
! pump to be aligned, or cause the associated AF

pump to stop until the emergency sourta of water'

is aligned. The Essential Service Water System
(safety grade) is t.Sen lined up to supply the AF
pump to ensure an adequate supply of water for the
AF System to maintain et least one of the SGs as
the heat sink for reacto" decay heat and sensible
heat removal.

Since the detectors are located in an area not
|A affected by HELBs or high radiation. they will not
; experience any adverse environmental conditions j

and the Trip Setpoint reflects only steady state '

instrument uncertainties.

This Function must be OPERABLE in MODES 1, 2.
and 3 to ensure a safety grade supply of water for
the AF System to maintain the SGs as the heat sink
for the reactor. This Function does not have to
be OPERABLE in MODES 4. 5. and 6 because the SGs I
are not normally used for heat removal and the AF !
System is not required.

|

| '

i

[(3
> Q)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

7. Switchover to Containment Sum _2

At the end of the safety injection phase of a LOCA, the
RWST will be nearly empty. Continued cooling must be
provided by the ECCS to remove decay heat. The source
of w ?er for the ECCS pumps is switched to the
conteinment recirculation sump. The low head Residual
Heat f:emoval (RHR) pumps and containment spray pumps
draw the water from the containment recirculation sump,
the RHR pumps pump the water through the RHR heat
exchanger, inject the water back into the RCS. and
supply the cooled water to the other ECCS pumps. The
ECCS switchover from safety injection to cold leg
recirculation is initiated automatically upon receipt
of the RWST auto switchover trip signal and is
completed via timely operator action at the main
control board. Switchover from the RWST to the
containment sump must be completed before the RWST
empties to prevent damage to the ECCS pumps and a loss
of core cooling capability. For similar reasons,
switchover must not occur before there is sufficient

pd water in the containment sump to support ECCS pump
suction. Furthermore, early switchover must not occur
to ensure that sufficient borated water is injected
from the RWST. This ensures the reactor remains shut
down in the recirculation mode.

Switchover is initiated via automatic opening of the
containment recirculation sump isolation valves
(SI8811 A/B). This automatic action aligns the suction
of the RHR pumps to the containment recirculation sump
to ensure continued availability of a suction source.
Upon receipt of the RWST low low level switchover
alarm, the operator is required to initiate the manual
operations required to complete switchover in a timely
manner (Ref. 1).

(9v
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| APPLICABLE SAFETY ANALYSES, LCO. and APPLICABILITY (continued)
|

L a. Switchover to Containment Sumo- Automatic
Actuation Loaic and Actuation Relays

| ;

! Automatic actuation logic and actuation relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

,

b. Switchover to Containment Sumo-Refuelina Water '

Storace Tank (RWST) level-Low Low Coincident With I

Safety Iniection
J

l

During the injection phase of a LOCA, the RWST is |the source of water for an ECCS pumps. A low low
level in the RWST coinciucat with an SI signal {provides protection against a loss of water for
the ECCS pumps and indicates the end of the
injection phase of the LOCA. The RWST is equipped
with four level transmitters. These transmitters
provide no control functions. Therefore, a
two-cut-of-four logic is adequate to initiate the
protection function actuation. Although only

r' three channels would be sufficient, a fourth
channel has been added for increased reliability.

The transmitters are located in an area not,

'

affected by HELBs or post accident high radiation.
Thus, they will not experience any adverse

i
,

I environmental conditions and the Trip Setpoint '

reflects only steady state instrument
| uncertainties.

Automatic opening of the containment sump suction
valves occurs only if the RWST low low level !
signal is coincident with SI. This prevents |
accidental switchover during normal operation.
Accidental switchover could damage ECCS pumps if ;
they are attempting to take suction from an empty ;,

'

sump. The switchover Function requirements for
. the SI Functions are the same as the requirements
! for their SI function. Therefore. the

requirements are not repeated in Table 3.3.2-1.
! Instead. Function 1. SI. is referenced for all

initiating Functions and requirements.

|

|
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! APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

These Functions must be OPERABLE in MODES 1. 2. 3.
and 4 when there is a potential for a LOCA to
occur, to ensure a continued supply of water for |

the ECCS pumas. These Functions are not required
| to be OPERAB E in MODES 5 and 6 because there is i

adecuate time for the o)erator to evaluate unit
concitions and respond )y manually initiating the

| switchover and starting systems, pumps, and other
equipment to mitigate the consequences of an
abnormal condition or accident. System 3ressure
and temperature are very low and many ES:
components are administratively locked out or

i otherwise prevented from actuating to prevent
; inadvertent overpressurization of unit systems.

8. Enaineered Safety Feature Actuation System Interlocks

To allow some flexibility in unit operations, several
interlocks are included as part of the ESFAS. These
interlocks permit the o]erator to block some signals.
automatically enable otler signals 3revent some|

i (A actions from occurring. and cause otler actions to
! ,j occur. The interlock Functions back up manual actions

to ensure bypassable functions are in operation under
the conditions assumed in the safety analyses.

!

,

i

i

:Il
: C/ . _
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)
4

a. Enaineered Safety Feature Actuation System
Interlocks-Reactor Trio. P-4

The P-4 interlock is enabled when a Reactor Trip
Breaker (RTB) and its associated bypass breaker is :

open. Once the P-4 interlock is enabled,
automatic SI initiation may be manually blocked
after a 60 second time delay. This Function '

allows operators to take manual control of SI
Systems after the initial 3hase of injection is
complete. Once SI is blocced, automatic actuation
of SI cannot occur until the P-4 interlock has
been momentarily cleared by closing the RTB. The
functions of the P-4 interlock are:

1

e Trip the main turbine:

* Isolate FW:

o Prevent automatic reactuation of SI after a
,

manual reset of SI: and |

7

) e Prevent opening of the FW isolation valves ifm

they were closed on SI or SG Water
Level-High High.

Each of the above Functions is interlocked with
P-4 to avert or reduce the continued cooldown of
the RCS following a reactor trip. An excessive
cooldown of the RCS following a reactor trip could
Cduse an insertion of positive reactivity with a
subsequent increase in core power. To avoid such
a situation, the noted Functions have been

interlocked with P-4 as part of the design of the
unit control and protection system.

!

,-

,/
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

None of the noted Functions serves a mitigation
function in the plant licensing basis safety
analyses. Only the turbine trip Function is
explicitly assumed since it is an immediate
consequence of the reactor trip Function. Neither
turbine trip, nor any of the other Functions
associated with the reactor trip signal, is !
required to show that the plant licensing basis
safety analysis acceptance criteria are not

.

!

exceeded.
!

The RTB position switches that provide input to
the P-4 interlock only function to energize or
de-energize (o)en or close) contacts. Therefore.
this Function las no adjustable trip setpoint with
which to associate a Trip Setpoint and Allowable
Value.

This Function must be OPERABLE in MODES 1. 2.
and 3 when the reactor may be critical or
approaching criticality. This Function does nott''T have to be OPERABLE in MODE 4. 5. or 6 because the r

V main turbine, and the FW System are not in
~

j
operation. I

i

b. Enaineered Safety Feature Actuation System j
Interlocks-Pressurizer Pressure. P-11 1

|
The P-11 interlock permits a normal unit cooldown
and depressurization without actuation of SI or
main steam line isolation. With two-out-of-three
pressurizer pressure channels less than the P-11

,

setpoint the operator can manually block the i

Pressurizer Pressure-Low and Steam Line
Pressure-Low SI signals and the Steam Line
Pressure-Low steam line isolation signal ;

(previously discussed). When the Steam Line iPressure-Low steam line isolation signal is i

manually blocked, a main steam isolation signal on ;
Steam Line Pressure-Negative Rate-High is !

enabled. This provides protection for an SLB by
closure of the MSIVs and their bypass valves. |

,

O
BYRON - UNITS 1 & 2 B 3.3.2 - 37 Revision 0



. _. . _ _ - - _ - _ . . . _ . - _ -_ _ _ . _ . . _ . _ _ . _ _ . _ - _ - _

ESFAS Instrumentation *

B 3.3.2

(v) BASES

APPLICABLE SAFETY ANALYSES LCO. and APPLICABILITY (continued)
.

'

With two-out-of-three pressurizer pressure
channels above the P-11 setpoint. the Pressurizer
Pressure-Low and Steam Line Pressure-Low SI
signals and the Steam Line Pressure-Low steam
line isolation signal are automatically enabled.

, The operator can also enable these tri]s by use of
L the respective manual reset buttons. i' hen the

Steam Line Pressure--Low steam line isolation
signal is enabled, the main steam isolation on
Steam Line Pressure-Negative Rate-High is
disabled. -

This Function must be OPERABLE in MODES 1. 2.
and 3 to allow an orderly cooldown and
depressurization of the unit without the actuation
of SI or main steam isolation. This Function does

, not have to be OPERABLE in MODE 4. 5. or 6 because'

system pressure must already be below the P-11
! setpoint for the requirements of the heatup and
! cooldown curves to be met.

c. Enaineered Safety Feature Actuation System
. Interlocks - T.,;- Low Low. P-12 |

t

On increasing reactor coolant temperature, the
1 P-12 interlock provides an arming signal to the
| Steam Dump System. On a decreasing temperature,

the P-12 interlock removes the arming signal to
the Steam Dum) System to prevent an excessive
cooldown of t1e RCS due to a malfunctioning Steam
Dump System.

Since T,,, is used as an indication of bulk RCS
temperature, this Function meets redundancy

| requirements with one OPERABLE channel in each
loop. In four loop units, these channels are used
in a two-out-of-four logic.

!

|
l

i

!

i

[
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

This Function must be OPERABLE in MODES 1, 2.
and 3 when a secondary side break or stuck open
valve could result in the rapid depressurization
of the steam lines. This Function does not have
to be OPERABLE in MODE 4, 5. or 6 because there is
insufficient energy in the secondary side of the
unit to have an accident.

The ESFAS instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(11).

ACTIONS A Note has been added in the ACTIONS to clarify the
a) plication of Completion Time rules. The Conditions of
t1is Specification may be entered independently for each
channel listed on Table 3.3.2-1.

In the event a channel's Trip Set 3oint is found
nonconservative with respect to t1e Allowable Value, or the
transmitter, instrument loop, signal processing electronics,

,A or bistable is found inoperable, then all affected Functions
,
'

V provided by that channel must be declared inoperable and the
LCO Condition (s) entered for the protection Function (s)
affected. When the Required Channels in Table 3.3.2-1 are
specified on a per steam line, per loop per SG, etc.,
basis, then the Condition may be entered separately for each
steam line, loop, SG, etc. , as appropriate.

When the number of inoperable aannels in a trip function
exceeds those specified in all related Conditions associated
with a trip function, then the unit is outside the safety
analysis. Therefore LC0 3.0.3 should be immediately
entered if applicable in the current MODE of operation.

A.1

Condition A applies to all ESFAS protection functions.
Condition A addresses the situation where one or more
required channels or trains for one or more Functions are
inoperable at the same time. The Required Action is to
refer to Table 3.3.2-1 and to take the Required Actions for

; the protection functions affected. The Completion Times are
| those from the referenced Conditions and Required Actions.
i.

O
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ACTIONS (continued)

B.1. B.2.1. and B.2.2
!

Condition B applies to manual initiation of.
!

e SI:

Containment Spray; |
o

e Phase A Isolation; and
|
|e Phase B Isolation.

This action addresses the train orientation of the SSPS for
the functions listed above. If one channel is inoperable.
48 hours is allowed to return it to an OPERABLE status.
Note that for containment spray and Phase B isolation,
failure of one or both switches in one channel renders the
channel inoperable. Condition B. therefore. encompasses
both situations. The specified Completion Time is
reasonable considering that there are two automatic
actuation trains and another manual initiation train ;

/ ~'' ; OPERABLE for each Function, and the low probability of an i

_j event occurring during this interval. If the train cannot
be restored tn OPERABLE status, the unit must be placed in a
MODE in which the LCO does not apply. This is done by
placing the unit in at least MODE 3 within an additional
6 hours (54 hours total time) and in MODE 5 within an
additional 30 hours (84 hours total time). The allowable
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

p
)
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ACTIONS (continued)

C.1. C.2.1. and C 2.2

Condition C applies to the automatic actuation logic and
actuation relays for the following functions:

* SI:

o Containment Spray;

e Phase A Isolation:

e Phase B Isolation; and

Automatic Switchover to Containment Sump.e

This action addresses the train orientation of the SSPS and
the master and slave relays. If one train is ino)erable.
6 hours are allowed to restore the train to OPERA 3LE status.
The specified Completion Time is reasonable considering that
there is another train OPERABLE and the low probability of
an event occurring during this interval. If the train

~N cannot be restored to OPERABLE status, the unit must be
/ placed in a MODE in which the LCO does not apply. This is''

done by placing the unit in at least MODE 3 within an
additional 6 hours (12 hours total time) and in MODE 5
within an additional 30 hours (42 hours total time). The
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

The Required Actions are modified by a Note that allows one
train to be bypassed for up to 4 hours for surveillance
testing, provided the other train is OPERABLE. This
allowance is based on the reliability analysis assumption of
WCAP-10271-P-A (Ref. 7) that 4 hours is the average time
required to perform channel surveillance.

7-
i !
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ACTIONS (continued)

D.1. D.2.1. and 0.2.2

Condition D applies to:

e Containment Pressure-High 1:
i

e Pressurizer Pressure-Low:

e Steam Line Pressure-Low:

e Containment Pressure-High 2:

Steam Line Pressure-Negative Rate-High:e

e SG Water Level-Low Low; and

e SG Water Level-High High (P-14).

If one channel is ino3erable, 6 hours are a'inwed to restore
the channel to OPERAB_E status or to place : the tripped
condition. Generally this Condition app. functions |

A that operate on two-out-of-three logic or m out-of-four
( logic. Therefore, failure of one channel ploues the
'~

Function in a two-out-of-two configuration. One channel
must be tripped to place the Function in a one-out-of-two
configuration that satisfies redundancy requirements.

Failure to restore the inoperable channel to OPERABLE status
or place it in the tripped condition within 6 hours requires
the unit be placed in MODE 3 within the following 6 hours
and MODE 4 within the next 6 hours.

The allowed Completion Times are reasonable. based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems. In MODE 4, these Functions are no
longer required OPERABLE.

,

4

j'
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ACTIONS (continued)
,

|
The Required Actions are modified by a Note that allows the ;

inoperable channel to be bypassed for up to 4 hours for
surveillance testing of other channels. The 6 hours allowed

,

to restore the channel to OPERABLE status or to place the l

inoperable channel in the tripped condition, and the 4 hours
allowed for testing, are justified in Reference 7.

|

E 1. E.2.1. and E.2.2

Condition E applies to: i

Containment Spray Containment Pressure-High 3; ande

e Containment Phase B Isolation Containment Pressure-
High 3.

None of these signals has input to a control function.
Thus, two-out-of-three logic is necessary to meet
acceptable protective requirements. However, a
two-out-of-three design would require tripping a failed
channel. This is undesirable because a single failure would

.O then cause spurious containment spray initiation. Spurious
() spray actuation is undesirable because of the cleanup

''

problems presented. Therefore. these channels are designed
with two-out-of-four logic so that a failed channel may be
bypassed rather than tripped. Note that one channel may be
bypassed and still satisfy the single failure criterion.
Furthermore, with one channel bypassed, a single
instrumentation channel failure will not spuriously initiate
containment spray.

,

b,
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ACTI0iis (continued)

To avoid the inadvertent actuation of containment spray and
Phase B containment isolation, the inoperable channel should
not be placed in the tripped condition. Instead it is
bypassed. Restoring the channel to OPERABLE status, or
placing the inoperable channel in the bypass condition ,

within 6 hours. is sufficient to assure that the Function
remains OPERABLE and minimizes the time that the Function
may be in e partial trip condition (assuming the inoperable
channel ha failed in a trip condition). The Completion
Time is further justified based on the low probability of an
event occurring during this interval. The Completion Time
is further justified based on the low
event occurring during this interval, probability of an

,

Failure to restore
the inoperable channel to OPERABLE status, or place it in
the bypassed condition within 6 hours, requires the unit be
placed in MODE 3 within the following 6 hours and MODE 4
within the next 6 hours. The allowed Completion Times are |reasonable. based on operating experience, to reach the ,

recuired unit cond'. cions from full power conditions in an !orcerly manner mid without challenging unit systems. In |
MODE 4. these runctions are no longer required OPERABLE. i

C\
ty The Required Actions are modified by a Note that allows one'

additional channel to be bypassed for up to 4 hours for
surveillance testing. Placing a second channel in the
bypass condition for up to 4 hours for testing purposes is
acceptable based on the results of Reference 7.

1

i

!

|
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ACTIONS (continued)

F.1. F.2.1. and F.2.2

Condition F applies to:

e Manual Initiation of Steam Line Isolation; and

e P-4 Interlock.

For the Manual Initiation and the P-4 Interlock Functions,
this action addresses the train orientation of the SSPS. If
a train or channel is inoperable. 48 hours is allowed to
return it to OPERABLE status. The specified Completion Time
is reasonable considering the nature of these Functions, the
available redundancy, and the low probability of an event ;

occurring during this interval. If the Function cannot be i

returned to OPERABLE status, the unit must be placed in
MODE 3 within the next 6 hours and MODE 4 within the
following 6 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power in an orderly

,manner and without challenging unit systems. In MODE 4. the ;

unit does not have any analyzed transients or conditions
(e) that require the explicit use of the protection functions

'

noted above.

G.I. G.2.1 and G.2.2

Condition G applies to the automatic actuation logic and
actuation relays for the Steam Line Isolation. Turbine Trip
and Feedwater Isolation, and AF actuation Functions.

ym,,

( l
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ACTIONS (continued)

The action addresses the train orientation of the SSPS and
the master and slave relays for these functions. If one
train is inoperable, 6 hours are allowed to restore the
train to OPERABLE status. The Completion Time for restoring
a train to OPERABLE status is reasonable considering that
there is another train OPERABLE, and the low probability of
an event occurring during this interval. If the train
cannot be returned to OPERABLE status, the unit must be
brought to MODE 3 within the next 6 hours and MODE 4 within
the following 6 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging unit systems.
Placing the unit in MODE 4 removes all recuirements for
OPERABILITY of the protection channels anc actuation
functions. In this MODE. the unit does not have analyzed
transients or conditions that require the explicit use of
the protection functions noted above.

The Required Actions are modified by a Note that allows one
train to be bypassed for up to 4 hours for surveillance

'a testing provided the other train is OPERABLE. This
Q allowance is based on the reliability analysis (Ref. 7)

assumption that 4 hours is the average time required to
perform channel surveillance.

H.1. H.2.1. and H.2.2

Condition H applies to Loss of Offsite Power. For this
Function, if one channel is inoperable. I hour is allowed to i
restore the channel to OPERABLE status or to place it in the I
tripped condition. Failure to restore the inoperable

!

channel to OPERABLE status or place it in the tripped !

condition within an hour requires the unit be placed in
MODE 3 within the following 6 hours (total of 7 hours) and
MODE 4 within the next 6 hours (total of 13 hours).

|

l
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ACTIONS (continued)

The allowed Completion Times are reasonable, based on f
operating experience. to reach the required unit conditions
from full power conditions in an orderly manner and without

;

challenging unit systems. In MODE 4, the Function is no '

longer required OPERABLE.

The Required Actions are modified by a Note that allows the
inoperable channel to be bypassed for up to 2 hours for
surveillance testing of other channels. The 1 hour allowed i

to restore the channel to OPERABLE status or to place the |inoperable channel in the tripped condition, and the 2 hours j
allowed for testing, are deemed acceptable based on |
engineering judgement.

|

I.1 and I.2 ,

l
1

Condition I applies to the Undervoltage Reactor Coolant Pump
Function.

If one channel is ino)erable, 6 hours are allowed to restore
i

one channel to OPERAB E status or to place it in the tripped j
G condition. If placed in the tripped condition, the Function I;i g is then in a partial trip condition on the affected train '

;

where one-out-of-three logic will result in actuation. The
6 hour Completion Time is justified in Reference 7. Failure
to restore the inoperable channel to OPERABLE status or
place it in the tripped condition within 6 hours requires
the unit to be placed in MODE 3 within the following
6 hours. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3,

from full power conditions in an orderly manner and without
challenging unit systems. In MODE 3. these Functions are no
longer required OPERABLE.

The Required Actions are modified by a Note that allows the;

L inoperable channel to be bypassed for up to 4 hours for
surveillance testing of other channels.. The 6 hours allowed
to place the inoperable channel in the tripped condition,
and the 4 hours allowed for a second channel to be in the
bypassed condition for testing, are justified in;

Reference 7.

(
|
l
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ACTIONS (continued)

11
Condition J applies to the Auxiliary Feedwater Pump Suction
Transfer on Suction Pressure-Low Function. With one train
inoperable, the associated auxiliary feedwater pump must be
immediately declared inoperable. This requires entry into
applicable Conditions and Required Actions of LC0 3.7.5. "AF
System."

K.1. K.2.1. and K.2.2

Condition K applies to the RWST Level-Low Low Coincident
with Safety Injection Function.

RWST Level-Low Low Coincident with SI provides actuation of
switchover to the containment sump. Note that this Function

| requires the bistables to energize to perform their required
action.

This Condition applies to a Function that operates on
two-out-of-four logic. Therefore, failure of one channel

'O places the Function in a two-out-of-three configuration.
V One channel must be tripped to place the Function in a

one-out-of-three configuration that satisfies redundancy
requirements.

If the channel cannot be returned to OPERABLE status or
placed in the tripped condition within 6 hours, the unit:

must be brought to MODE 3 within the following 6 hours and
MODE 5 within the next 30 hours. The allowed Completion
Times are reasonable, based on operating experience, to
reach the required unit conditions from full )ower
conditions in an orderly manner and without clallenging unit
systems. In MODE 5 the unit does not have any analyzed
transients or conditions that require the explicit use of
the protection function noted above.

|

The Required Actions are modified by a Note that allows
placing the inoperable channel in the bypass condition for
u) to 4 hours for surveillance testing of other channels.

j T1is is acceptable based on the results of Reference 7.
!

|
!

: t
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ACTIONS (continued) '

L.1. L.2.1 and L.2.2

Condition L applies to the P-11 and P-12 interlocks. ;

!
With one or more channels inoperable, the operator must ;

verify that the interlock is in the required state for the
existing unit condition. This action manually accomplishes j

the function of the interlock. Determination must be made
within 1 hour. The 1 hour Completion Time is equal to the
time allowed by LC0 3.0.3 to initiate shutdown actions in
the event of a complete loss of ESFAS function. If the
interlock is not in the required state (or placed in the
required state) for the existing unit condition, the unit
must be ) laced in MODE 3 within the next 6 hours and MODE 4
within t1e following 6 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging unit systems.
Placing the unit in MODE 4 removes all requirements for
OPERABILITY of these interlocks.

;

SURVEILLANCE The SRs for each ESFAS Function are identified by the SRs
REQUIREMENTS column of Table 3.3.2-1.

A Note has been added to the SR Table to clarify that
Table 3.3.2-1 determines which SRs apply to which ESFAS
Functions.

Note that each channel of process protection supplies both
trains of the ESFAS. When testing Channel I. Train A and
Train B must be examined. Similarly. Train A and Train B
must be examined when testing Channel II. Channel III. and
Channel IV (i f applicable). The CHANNEL CALIBRATION and
COTS are performed in a manner that is consistent with the
assumptions used in analytically calculating the required
channel accuracies.

,
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SURVEILLANCE REQUIREMENTS (continued)
i

SR 3.3.2.1
|

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined based on a combination of j
the channel instrument uncertainties, including indication

jand reliability. If a channel is outside the criteria, it
imay be an indication that the sensor or the signal !

processing equipment has drifted outside its limit.
|q !Q The Frequency is based on operating experience that |

demonstrates channel failure is rare. The CHANNEL CHECK
'

supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LC0 required channels.

,

SR 3.3.2.2

SR 3.3.2.2 is the performance of a COT every 31 days. A COT
is performed on each required charinel to ensure the entire
channel will perform the intended Function. Setpoints must
be found within the Allowable Values specified in
Table 3.3.2-1.

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
calculated normal uncertainty consistent with the setpoint
methodology. The setpoint shall be left set consistent with
the assumptions of the current plant specific setpoint
methodology.

/~N
V
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SURVEILLANCE REQUIREMENTS (continued) |

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of the
surveillance interval extension analysis (Ref. 7) when

,

applicable.

The Frequency is adequate based on industry operating
experience, considering instrument reliability and operating
history data.

SR 3.3.2.3

SR 3.3.2.3 is the performance of a TADOT every 31 days. |
This test is a check of the Loss of Offsite Power Function. '

The Function is tested up to, and including the master
relay coils.

The SR is modified by a Note that excludes verification of !
setpoints for relays. Relay setpoints require elaborate '

bench calibration and are verified during CHANNEL
CALIBRATION. The Frequency is adequate. It is based on
industry operating experience considering instrument

p\ reliability and operating history data.
'j

SR 3.3.2.4

SR 3.3.2.4 is the performance of an ACTUATION LOGIC TEST.
The SSPS is tested every 31 days on a STAGGERED TEST BASIS.
using the semiautomatic tester. The train being tested is !

placed in the bypass condition, thus preventing inadvertent 1

actuation. Through the semiautomatic tester, all possible
logic combinations, with and without applicable permissives,
are tested for each protection function. In addition, the i
master relay coil is pulse tested for continuity. This '

verifies that-the logic modules are OPERABLE and that there
is an intact voltage signal path to the master relay coils.
The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience,
considering instrument reliability and operating history
data.

|

,
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.5

SR 3.3.2.5 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay,
verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage is injected to the slave relay
coil. This voltage is insufficient to pick up the slave
relay, but large enough to demonstrate signal path
continuity. This test is performed every 31 days on a
STAGGERED TEST BASIS. The time allowed for the testing
(4 hours) and the surveillance interval are justified in
Reference 7.

SR 3.3.2.6
'

SR 3.3.2.6 is the performance of a COT.

A COT is performed on each required channel to ensure the
entire channel will perform the intended Function.
Setpoints must be found within the Allowable Values

p/ specified in Table 3.3.2-1.
~"

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
calculated normal uncertainty consistent with the setpoint
methodology. The setpoint shall be left set consistent with
the assumptions of the current plant specific setpoint
methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of the
surveillance interval extension analysis (Ref. 7) when
applicable.

The Frequency of 92 days is justified in Reference 7.

r
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.7

SR 3.3.2.7 is the performance of a SLAVE RELAY TEST. The
SLAVE RELAY TEST is the energizing of the slave relays.
Contact operation is verified in one of two ways. Actuation
equipment that may be operated in the design mitigation
mode is either allowed to function, or is piaced in a
condition where the relay contact operation can be verified
without operation of the equi) ment. Actuati.on equipment
that may not be operated in t7e design n:itigation mode is
prevented from operation by the SLAVE RELAY TEST circuit.
For this latter case, contact operation is verified by a
continuity check of the circuit containing the slave relay.
This test is performed every 92 days. The Frequency is
adequate, based on industry operating experience,
considering instrument reliability and operating history j
data. I

SR 3.3.2.8

SR 3.3.2.8 is the performance of a TADOT every 92 days.
i

This test is a check of the Undervoltage RCP Function. The ](oi Function is tested up to, and including, the master relay '

coils.

The test also includes trip devices that provide actuation
signals directly to the SSPS. The SR is modified by a Note
that excludes verification of setpoints for relays. Relay
setpoints require elaborate bench calibration and are
verified during CHANNEL CALIBRATION. The Frequency is
adequate. It is based on industry operating experience.
considering instrument reliability and operating history
data.

.fD
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.9

SR 3.3.2.9 is the performance of a TADOT. This test is a
check of the Manual Actuation Functions and P-4 Reactor Trip
Interlock. It is performed every 18 months. Each Manual
Actuation Function is tested up to, and including, the
master relay coils. In some instances, the test includes
actuation of the end device (i.e. pump starts, valve
cycles, etc.). The Frecuency is adequate, based on industry
operating experience anc is consistent with the typical
refueling cycle. The SR is modified by a Note that excludes
verification of setpoints during the TADOT. The Functions
have no associated setpoints.

SR 3.3.2.10

SR 3.3.2.10 is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.

n The test verifies that the channel responds to measured
U parameter within the necessary range and accuracy.

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the p12.it specific setpoint methodology. The
difference between the current "as found' values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

The Frequency of 18 months is based on the assumption of an
18 month calibration interval in the determination of the
magnitude of squipment drift in the setpoint methodology.

This SR is modified by a Note stating that this test should
include verification that the time constants are adjusted to
the prescribed values where applicable.

(v)
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.11 and SR 3.3.2.12

These SRs ensure the individual channel ESF RESPONSE TIMES
are less than or equal to the maximum values assumed in the
accident analysis. Response Time testing acceptance
criteria are included in the USFAR. Section 7.2. (Ref. 9).
Individual component response times are not modeled in the
analyses. The analyses model the overall or total elapsed
time, from the point at which the Jarameter exceeds the Trip
Setpoint value at the sensor, to t1e point at which the
equipment reaches the required functional state (e.g.. pumps
at rated discharge pressure, valves in full open or closed
position).

For channels that include dynamic transfer functions (e.g.,
lag, lead / lag, rate / lag, etc.), the response time test may
be performed with the transfer functions set to one with the
resulting measured response time com)ared to the appropriate
UFSAR response time. Alternately, tie response time test
can be performed with the time constants set to their
nominal value provided the required response time is
analytically calculated assuming the time constants are set

O. at their nominal values. The response time may be measured
by a series of overlapping tests such that the entire
response time is measured.

Response time may be verified by actual response time tests
in any series of sequential, overlapping or total channel
measurements, or by the summation of allocated sensor,
signal processing, and actuation logic response times with
actual response time tests on the remainder of the channel.
Allocations for sensor response times may be obtained from:
(1) historical records based on acceptable response time
tests (hydraulic, noise, or power interrupt tests) (2)
inplace, onsite, or offsite (e.g., vendor) test

i measurements, or (3) utilizing vendor engineering
specifications. Reference 8 provides the basis and
methodology for using allocated sensor response times in the
overall verification of the channel response time for
specific sensors identified in the WCAP. Response time
verification for other sensor types must be demonstrated by
test.

O
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SURVEILLANCE REQUIREMENTS (continued)

The allocations for sensor response times must be verified
prior to placing the component in o)erational service and
re-verified following maintenance t1at may adversely affect
response time. In general, electrical repair work does not
impact response time provided the parts used for repair are
of the same type and value. One example where response time
could be affected is replacing the sensing assembly of a
transmitter.

ESF RESPONSE TIME tests are conducted on an 18 month
STAGGERED TEST BASIS with the exception of Function 6.d.
Testing of the final actuation devices. which make up the
bulk of the response time, is included in the testing of
each channel. The final actuation device in one train is
tested with each channel. Therefore, staggered testing
results in response time verification of these devices every
18 months. Function 6.d is associated with the start of the
motor-driven auxiliary feedwater Jump only (Train A).
Therefore, a Frequency of 18 mont1s is specified. The
18 month Frequency is consistent with the typical refueling
cycle and is based on plant operating experience, which

n, shows that random failures of instrumentation components
U causing serious response time degradation, but not channel

failure. are infrequent occurrences.
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PAM Instrumentation
B 3.3.3

O B 3.3 INSTRUMENTATION '

v
B 3.3.3 Post Accident Monitoring (PAM) Instrumentation

BASES -

BACKGROUND The primary purpose of the PAM instrumentation is to display
unit variables that provide information required by the
control room operators during accident situations. This
information provides the necessary support for the operator
to take the manual actions for which no automatic control is
provided and that are required for safety systems to
accomplish their safety functions for Design Basis Accidents
(DBAs).

The OPERABILITY of the accident monitoring instrumentation
ensures that there is sufficient information available on
selected unit parameters to monitor and to assess unit
status and behavior following an accident.

The availability of accident monitoring instrumentation is
important so that responses to corrective actions can be
observed and the need for, and magnitude of, further actions
can be determined. These essential instruments are,

|t identified by plant specific documents (Ref.1) addressing
the recommendations of Regulatory Guide 1.97 (Ref. 2) as,

'

required by Supplement 1 to NUREG-0737 (Ref. 3).

The instrument channels required to be OPERABLE by this
LCO include two classes of parameters identified during
plant specific implementation of Regulatory Guide 1.97 as

,
Type A and Category I variables.

!
!

Type A variables are included in this LCO because they i
provide the primary information required for the control

.

room operator to take specific manually controlled actions |
for which no automatic control is provided, and that are
required for safety systems to accomplish their safety
functions for DBAs.

l
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['J) BASES i

L
BACKGROUND (continued)

Category I variat,les are the key variables deemed risk
significant because they are needed to:

Determine whether other systems important to saiety*
are performing their intended functions:

o Provide information to the o]erators that will enable
them to determine the likelilood of a gross breach of
the barriers to radioactivity release: and

Provide information regarding the release ofe
radioactive materials to allow for early indication of
the need to iritiate action necessary to protect the
public, and to estimate the magnitude of any impending
threat.

These key variables are identified by the plant specific |

Regulatory Guide 1.97 analyses (Ref. 1) and are consistent
with the current plant licensing basis. These analyses
identify the plant specific Type A and Category I variables
and provide justification for deviating from the

,y requirements of Regulatory Guide 1.97.,

'']
*

The specific instrument Functions listed in Table 3.3.3-1
are discussed in the LCO section.

|
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B 3.3.3

/^) BASES
\J

APPLICABLE The PAM instrumentation ensures the operability of
SAFETY ANALYSES Regulatory Guide 1.97 Type A and Category I variables so

that the control room operating staff can:

Perform the diagnosis s)ecified in the Emergencyo
Operating Procedures (tiese variables are restricted
to preplanned actions for the primary success path of
DBAs), e.g., Loss Of Coolant Accident (LOCA):

Take the specified, pre planned, manually controllede
actions, for which no automatic control is provided,
and that are required for safety systems to accomplish
their safety function:

Determine whether systems important to safety are*

performing their intended functions:

Determine the likelihood of a gross breach of the*

barriers to radioactivity release:

Determine if a gross breach of a barrier has occurred;e
and

[ \

( ) Initiate action necessary to protect the aublic and toe
'"

estimate the magnitude of any impending tareat.

PAM instrumentation that meets the definition of Type A in
Regulatory Guide 1.97 satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii). Selected Category I, non-Type A,
instrumentation are included in Technical Specifications
because it is intended to assist operators in minimizing the
consequences of accidents. Therefore. Category I.
non-Type A. variables are important for reducing public risk
and satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

J
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PAM Instrumentation 1

; B 3.3.3 ;

BASES

LCO The PAM instrumentation LC0 provides OPERABILITY
requirements for Regulatory Guide 1.97 Type A instruments. :
which provide information required by the control room ioperators to perform certain manual actions specified in the ;
Emergency Operating Procedures. These manual actions ensure
that a system can accomplish its safety function, and are
credited in the safety analyses. Additionally, this
LC0 addresses selected Regulatory Guide 1.97 instruments
that have been designated Category I, non-Type A.

The OPERABILITY of the PAM instrumentation ensures there is
sufficient information available on selected unit parameters '

to monitor and assess unit status following an accident. :
This capability is consistent with the recommendations of

|
Reference 1. i

LC0 3.3.3 requires two OPERABLE channels for most Functions. !

Two OPERABLE channels ensure no single failure prevents
; operators from getting the information necessary for them to !
; determine the safety status of the unit, and to bring the !unit to and maintain it in a safe condition following an ;,

accident.'

( Furthermore. OPERABILITY of two channels allows a CHANNEL i
! CHECK durina the post accident phase to confirm the validity
! of displayed information. More than two channels may be
i required if it is determined that failure of one accident
' monitoring channel results in information ambiguity (that '

is, the redundant displays disagree) that could lead
operators to defeat or fail to accomplish a required safety
function.

Table 3.3.3-1 lists all Type A and Category I variables !

identified by the plant s)ecific Regulatory Guide 1.97
analyses, as amended by t1e NRC's SER (Ref. 1) with the

,

| exception of the containment spray add tank level. j

\Type A and Category I variables are required to meet
Regulatory Guide 1.97 Category I design and qualification
requirements for seismic and environmental qualification.

(- single failure criterion, utilization of emergency standby
i power, immediately accessible display, continuous readout.
' and recording of display.

O
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| LCO (continued)

Listed below are discussions of the specified instrument
Functions listed in Table 3.3.3-1.

1. Reactor Coolant System (RCS) Pressure (Wide Rance)

RCS wide range pressure is a Category I variable
provided for verification of core cooling and RCS
integrity long term surveillance.

RCS pressure is used to verify delivery of Safety
Injection (SI) flow to RCS from at least one train
when the RCS pressure is below the pump shutoff head.
RCS pressure is also used to verify closure of
manually closed spray line valves and pressurizer
Power Operated Relief Valves (PORVs).

In addition to these verifications, RCS pressure is
used for determining RCS subcooling margin. RCS
pressure can also be used:

e To determine whether to terminate actuated SI or
,r~3 to reinitiate stopped SI:
L'')

e To determine when to reset SI and shut off
Emergency Core Cooling System (ECCS) pumps;

To manually restart ECCS pumps;e

As Reactor Coolant Pump (RCP) trip criteria: ande

e To make a determination on the nature of the
accident in progress and where to go next in the
procedure.

RCS subcooling margin is also used for unit
stabilization and cooldown control.

I
|
!

|

, t'~'s
C) i
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LCO (continued)

RCS pressure is also related to three decisions about
depressurization. They are:

To determine whether to proceed with primary Ie
system depressurization:

|
|

To verify termination of depressurization; ande

e To determine whether to close accumulator
!

isolation valves during a controlled |

cooldown/depressurization.

A final use of RCS pressure is to determine whether to
operate the pressurizer heaters.

RCS pressure is a Type A variable because the operator |

uses this indication to monitor the cooldown of the
RCS following a Steam Generator Tube Rupture (SGTR) or
small break LOCA. Operator actions to maintain a
controlled cooldown, such as adjusting Steam Generator
(SG) pressure or level, would use this indication.

O Furthermore. RCS pressure is one factor that may be |

(,j used in decisions to terminate RCP operation.

2, 3. RCS Hot and Cold Lea Temperatures (Wide Rance)

RCS Hot and Cold Leg Temperatures are Category I
variables provided for verification of core cooling
and long term surveillance.

RCS Hot and Cold Leg Temperatures may be used as a
backup to determine RCS subcooling margin. RCS
subcooling margin will allow termination of SI. if
still in progress, or reinitiation of SI if it has
been sto) ped. RCS subcooling margin is also used for
unit sta3ilization and cooldown control.

In addition. RCS Cold Leg Temperature is used in
conjunction with RCS hot leg temperature to verify the
unit conditions necessary to establish natural
circulatiou in the RCS.

,.

gs
( )

/
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BASES

LC0 (continued)

4. Steam Generator Water level (Wide Ranae)

Wide Range SG water level is a Ty)e A variable used to
determine if an adequate heat sinc is being maintained
through the SGs for decay heat removal, primarily for
the :'esponse to a loss of secondary heat sink event -

when the level is below the narrow range. The wide
range SG level indication may also be used in
conjunction with auxiliary feedwater flow for SI
termination. In addition, the wide range level is
cold calibrated and provides a complete range for
monitoring SG level during a cooldown. Auxiliary
feeawater flow provides a diverse indication for wide
range SG water level. Four channels (one on each SG)
are required to be OPERABLE.

5. Steam Generator Water Level (Narrow Ranae)

Narrow Range SG water level is a Type A variable used
to determine if an adequate heat sink is being
maintained through the SGs for decay heat removal and
to maintain the SG 1evel and prevent overfill. It is(n-) - also used to determine whether SI should be terminated
and may be used to diagnose an SG tube rupture event.
Four channels (one on each SG) are required to be
OPERABLE.

6. Pressurizer Water Level

Pressurizer Water Level is used to determine whether
to terminate SI, if still in progress, or to ;

reinitiate SI if it has been stopped. Knowledge of
pressurizer water level is also used to verify the j
unit conditions necessary to establish natural !
circulation in the RCS and to verify that the unit is |

maintained in a safe shutdown condition.

Ov
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LCO (continued) |
1

7. Containment Pressure (Wide Rance) i

Containment Pressure (Wide Range) is provided for
verification of RCS and containment OPERABILITY.

Containment pressure is used to verify closure of Main
Steam Isolation Valves (MSIVs), and containment spray

|Phase B isolation when High-3 containment pressure is
reached.

8. Steam Line Pressure
i

Steam Line Pressure is a Type A variable provided for |

the following:

Determining if a high energy secondary line breake
occurred and which steam generator is faulted;

Maintaining an adequate heat sink:e

e Verifying Auxiliary Feedwater flow to the faulted
r~N steam generator is isolated:'')

e Verifying operation of pressure control steam
dump system:

o Maintaining the unit in a cold shutdown
condition:

e Monitoring the RCS cooldown rate: and

Providing diverse indication to Cold Lege
temperature for natural circulation
determination.

Two channels per steam line are required with
sufficient accuracy to determine the faulted steam
generator.

p
'J -
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LC0 (continued)

9. Refuelina Water Storage Tank (RWST) Level

The RWST Level is a Type A variable provided for
verifying a water source to the ECCS and Containment
Spray, determining the time for initiation of cold leg
recirculation following a LOCA and event diagnosis.

The RWST level accuracy is established to allow an
adequate supply of water to the Residual Heat Removal
and Containment Spray pumps during the switchover to
cold leg recirculation mode. A high degree of
accuracy is required to maximize the time available to
the operator to com)1ete the switchover to the cold
leg recirculation plase and ensure sufficient water is
available to avoid losing pump suction.

10. Containment Floor Water Level (Wide Ranae)

Containment Floor Water Level is provided for
verification and long term surveillance of RCS
integrity.

Q Containment Floor Water Level is used to determine:

Containment water level accident diagnosis:o
;,

When cold leg recirculation can be implemented:e
and

Whether to terminate SI. if still in progress.e

11. Containment Area Radiation (Hiah Ranae)

Containment Area Radiation is provided to monitor for
the potential of significant radiation releases and to
provide release assessment for use by operators in
determining the need to invoke site emergency plans.
Containment radiation level is used to determine if a
High Energy Line Break has occurred, and whether the
event is inside or outside of containment.

O
%_
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LCO (continued)

12. Main Steam Line Radiation

The Main Steam Line Radiation level is a Type A
variable provided to allow detection of gross
secondary side radioactivity and to provide a means to

i identify the ruptured steam generator. Steam
; generator narrow range level serves as diverse

i

| indication for the one monitor per loop required.
i

13. Core Exit Temoerature ,

Core Exit Thermocouples are used as a primary means to
determine RCS subcooling margin. RCS subcooling
margin will allow termination of SI, if still in i
progress, or reinitiation of SI if it has been
sto) ped. RCS subcooling margin is also used for unit
sta)ilization and cooldown control. |

Core Exit Temperature is provided for verification and
long term surveillance of core cooling. '

| An evaluation was made of the minimum number of valid
! 't Core Exit Thermocouples (CETCs) necessary for~

measuring core cooling. The evaluation determined the
reduced complement of CETCs necessary to detect

| initial core recovery and trend the ensuing core
heatup. The evaluations account for core
nonuniformities, including incore effects of the
radial decay power distribution, excore effects of

t condensate runback in the hot legs, and nonuniform
inlet temperatures. Adequate core cooling is ensured
with four CETCs per quadrant. Core Exit Temperature
is used to determine whether to terminate SI. if still
in progress, or to reinitiate SI if it has been
sto) ped. Core Exit Temperature is also used for uniti

sta)ilization and cooldown control.

L
|

O
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BASES

LCO (continued)

14. Reactor Vessel Water Level

Reactor Vessel Water Level is provided for
verification and long term surveillance of core
cooling. It is also used for accident diagnosis and
to determine reactor coolant inventory adequacy.

; The Reactor Vessel Water Level Monitoring System
| provides a direct measurement of the liquid level
| above the fuel. Two channels are required OPERABLE
i |

(Train A and Train B). Each channel consists of eight '

| sensors on a probe. For a channel to be considered
OPERABLE one of the two sensors in the " head" region
and three of the six sensors in the " plenum" region
shall be OPERABLE. The level indicated by the
OPERABLE sensors represents the amount of liquid masso

'

that is in the reactor vessel above the core.
Operability of each sensor may be determined by
reviewing the error codes displayed on the control
room indicator.

f- 15. Hydroaen Monitors
;

i
|

Hydrogen Monitors are provided to detect high hydrogen J

concentration conditions that represent a potential |for containment breach from a hydrogen explosion. |
| This variable is also important in verifying the
I adequacy of mitigating actions.

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1. 2. l
and 3. In MODE 3. the hydrogen monitoring function is not
required since the hydrogen production rate and the total
hydrogen produced would be less than that calculated for the
DBA LOCA. These variables are related to the diagnosis and
pre-planned actions required to mitigate DBAs. The
applicable DBAs are assumed to occur in MODES 1. 2. and 3. I

In MODES 4. 5. and 6. unit conditions are such that the i

likelihood of an event that would require PAM
, instrumentation is low; therefore the PAM instrumentation
I is not required to be OPERABLE in these MODES.

l
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PAM Instrumentation
B 3.3.3

T\ BASES-
V

!
ACTIONS Note 1 has been added in the ACTIONS to exclude the

'

MODE change restriction of LC0 3.0.4. This exception allows
entry into the applicable MODE while relying on the ACTIONS

1

even though the ACTIONS may eventually require unit |

shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to
res)ond to an accident using alternate instruments and
metlods, and the low probability of an event requiring these
instruments.

Note 2 has been added in the ACTIONS to clarify the
a> plication of Completion Time rules. The Conditions of
t1is Specification may be entered independently for each
Function listed on Table 3.3.3-1. The Completion Time (s) of
the inoperable channel (s) of a Function will be tracked
separately for each Function starting from the time the

j
Condition was entered for that Function. '

A.1

Condition A applies to all PAM Functions. Condition A
addresses the situation where one or more Functions with one

n or nare required channels are inoperable. The Required
Actica is to refer to Table 3.3.3-1 and to take the Required*i

'

Actions for the Functions affected. The Com)letion Times
are tnose from the reference Conditions and Required
Actions.

B.J.

If Condition B is required to be entered by Table 3.3.3-1, !the inoperable channel must be restored to OPERABLE status '

within 30 days. The 30 day Completion Time is based on
o)erating experience and takes into account the remaining
03ERABLE channel, the passive nature of the instrument (no

lcritical automatic action is assumed to occur from these
instruments), and the low probability of an event requiring
PAM instrumentation during this interval.a

O
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PAM Instrumentation
B 3.3.3

i

BASES I

ACTIONS (continued)

C_1

Condition C applies when the Required Action and associated
Completion Time for Condition B are not met. This Required '

Action specifies the immediate initiation of actions in
i

accordance with Specification 5.6.7, which requires a |written report to be submitted to the NRC. This report
discusses the results of the root cause evaluation of the
inoperability and identifies proposed restorative actions.
This action is appropriate in lieu of a shutdown requirement
since alternative actions are identified before loss of
functional capability, and given the likelihood of unit |
conditions that would require information provided by this '

instrumentation.
,

D.1 and E.1

Condition D applies to Functions with one required channel
as required to be entered by Table 3.3.3-1. Required
Action D.1 requires restoration of an inoperable channel
within 7 days.' Condition E applies to one or more Functions
with two or more required inoperable channels on the same

'
Function. Required Action E.1 requires all but one channel
on the same Function be restored to OPERABLE status within
7 days. The Completion Time of 7 days is based on the
relatively low probability of an event requiring PAM
instrument operation and the availability of alternate means
to obtain the required information. Continuous operation
with no required channels OPERABLE in a Function is not
acceptable because the alternate indications may not fully
meet all performance qualification requirements applied to
the PAM instrumentation. Therefore, requiring restcration
of the channel (s) limits the risk that the PAM Function will
be in a degraded condition should an accident occur.
Condition E is modified by a Note that excludes hydrogen
monitor channels.

BYRON - UNITS 1 & 2 B 3.3.3 - 13 Revision 0
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PAM Instrumentation
B 3.3.3

[ BASES

ACTIONS (contirJed)

El

Condition F a) plies when two hydrogen monitor channels are
inoperable. Required Action F.1 requires restoring one
hydrogen monitor channel to OPERABLE status within 72 hours.
The 72 hour Completion Time is reasonable based on the
backup ca) ability of the Post Accident Sampling System to
monitor tie hydrogen concentration for evaluation of core
damage and to provide information for operator decisions.
Also, it is unlikely that a LOCA (which would cause core
damage) would occur during this time.

1

G.1 and G.2

If the Required Action and associated Completion Time of
Condition D, E, or F is not met, the unit must be brought to
a MODE where the requirements of this LCO do not apply. To !
achieve this status, the unit must be brought to at least |

MODE 3 within 6 hours and MODE 4 within 12 hours.
Condition G is also modified by a Note that excludes
Functions 11, 12, and 14. Required Action G.2 is modified

O by a Note that excludes Function 15 since the hydrogen
monitors are only applicable in MODES 1 and 2.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions

I

,

from full power conditions in an orderly manner and without
challenging plant systems.

BYRON - UNITS 1 & 2 B 3.3.3 - 14 Revision 0
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ACTIONS (continued)
.

!L1

If the Required Action and associated Completion Time of
Condition D or E is not met. Required Action H.1 specifies
the immediate initiation of actions in accordance with
Specification 5.6.7. This Specification requires a written
report to be submitted to the NRC. This report discusses
the results of the root cause evaluation of the
inoperability and identifies proposed restorative actions.
This action is appropriate in lieu of a shutdown requirement ;
since alternative actions are identified before loss of '

functional capability, and given the low likelihood of unit
conditions that would require information 3rovided by this !instrumentation. Condition H is modified )y a Note that
indicates that this Condition is only applicable to
Functions 11. 12. and 14.

1

|

|

SURVEILLANCE A Note has been added to the SR Table to clarify that |

REQUIREMENTS SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation
Function in Table 3.3.3-1.

SR 3.3.3.1 |
l

Performance of the CHANNEL CHECK once every 31 days ensures I
that a gross instrumentation failure has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION. The high radiation instrumentation
should be compared to similar instruments located throughout
the plant.

(v3
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SURVEILLANCE REQUIREMENTS (continued)

Agreement criteria are determined based on a combination of
the channel instrument uncertainties, including isolation,
indication, and readability. If a channel is outside the
criteria, it may be an indication that the sensor or the
signal processing equipment has drifted outside its limit.
If the channels are within the criteria, it is an indication
that the channels are OPERABLE.

As specified in the SR a CHANNEL CHECK is only required for
those channels that are normally energized.

The Frequency of 31 days is based on operating experience
that demonstrates that channel failure is rare The CHANNEL
CHECK supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LC0 required channels.

SR 3.3.3.2

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a

!.
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to measured
parameter with the necessary range and accuracy. The
CHANNEL CALIBRATION may consist of an electronic calibration
of the channel for range decades above 10 R/h and a one
point calibration check of the detector below 10 R/h with an
installed or )ortable gamma source. For the hydrogen
monitors, a CiANNEL CALIBRATION is performed using five gas
samples which cover the range from zero volume percent
hydrogen (100% N ) to > 20 volume percent hydrogen, balance2

nitrogen.

(D
V
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:(]. - BASES '

y

SURVEILLANCE REQUIREMENTS (continued) ;

,

This SR is modified by a Note that excludes the radiation
detector for Function 11. Containment Area Radiation. For
this Function the CHANNEL CALIBRATION may consist of an -

electronic calibration of the remainder of the channel for !
range decades above 10 R/hr. and a one Joint calibration
check of the detector below 10 R/hr wit 1 an installed or ,

portable gamma source. Whenever a sensing element is
replaced, the next required CHANNEL CALIBRATION of the CETC ;

sensors, which may consist of an inplace qualitative '

assessment of sensor behavior and normal calibration of the
remaining adjustable devices in the channel, is accomplished
by an inplace cross calibration that compares the other
sensing elements with the recently installed sensing
element. The Frequency is based on operating experience and .

consistency with the typical industry refueling cycle. !

.

REFERENCES 1. Safety Evaluation Report, dated May 19, 1989.
'

2. Regulatory Guide 1.97, Revision 3. May 1983. !e

ib 3. NUREG-0737. Supplement 1. "TMI Action Items."
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Remote Shutdown System !

B 3.3.4 .

(O): B 3.3 INSTRUMENTATION ;
:

B 3.3.4 Remote Shutdown System |

BASES ;

BACKGROUND The Remote Shutdown System provides the control room
operator with sufficient instrumentation that supports
placing and maintaining the unit in a safe shutdown l

condition from a location other than the control room. This
capability is necessary to protect against the possibility I

that the control room becomes inaccessible. A safe shutdown
condition is defined as MODE 3. With the unit in MODE 3,
the Auxiliary Feedwater (AF) System and the main steam
safety valves or the Steam Generator (SG) Power Operated
Relief Valves (PORVs) can be used to remove core decay heat i
and meet all safety requirements. The long term su) ply of I

water for the AF System and the ability to borate t7e
Reactor Coolant System (RCS) from outside the coritrol room
allows extended operation in MODE 3.

;

!

If the control room becomes inaccessible, the operators can
monitor the status for placing and maintaining the unit in |

(~s MODE 3. The unit can be maintained safely in MODE 3 for an ld extended period of time. 1

The OPERABILITY of the remote shutdown instrumentation
functions ensures there is sufficient information available
on selected unit parameters to place and maintain the unit
in MODE 3 should the control room become inaccessible.

APPLICABLE The Remote Shutdown System is required to provide equipment
SAFETY ANAL'YSES at aapropriate locations outside the control room with a

capa)ility to promptly shut down and maintain the unit in a
safe condition in MODE 3.

The criteria governing the design and specific system
requirements of the Remote Shutdown System are located in
10 CFR 50. Appendix A, GDC 19 (Ref. 1).

The Remote Shutdown System is considered an important
contributor to the reduction of unit risk to accidents and
as such it has been retained in the Technical Specifications
as satisfying Criterion 4 of 10 CFR 50.36(c)(2)(ii).

O
V
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Remote Shutdown System
B 3.3.4

:O BASES
'

U

LCO The Remote Shutdown System LCO provides the OPERABILITY
requirements of the monitoring instrumentation necessary to
place and maintain the unit in MODE 3 from a location other
than the control room. The required instrumentation is
listed in Table 3.3.4-1 in the accompanying LCO.

The monitoring instrumentation is required for: |

Core reactivity control (initial and long term):e

e RCS pressure control;

Decay heat removal via the AF System and the main
,

e
steam safety valves or SG PORVs: and I

i

e RCS inventory control via charging flow. I

A Function of a Remote Shutdown System is OPERABLE if all
instrument channels needed to support the Remote Shutdown
System Function are OPERABLE. In some cases. Table 3.3.4-1
may indicate that the required information is available from
several alternate sources. In these cases. the Function is i

n OPERABLE as long as one channel of any of the alternate
! ) information sources is OPERABLE.

The remote shutdown monitoring instrument circuits covered
by this LCO do not need to be energized to be considered
OPERABLE. This LCO is intended to ensure the monitoring
instruments will be OPERABLE if alant conditions require
that the Remote Shutdown System 3e placed in operation.

APPLICABILITY The Remote Shutdown System LCO is applicable in MODES 1. 2.
and 3. This is required so that the unit can be placed and
maintained in MODE 3 for an extended period of time from a
locatiori other than the control room.

This LCO is not applicable in MODE 4. 5. or 6. In these
MODES. the facility is already subcritical and in a
condition of reduced RCS energy. Under these conditions.
considerable time is available to restore necessary
instrument functions if control room instruments become
unavailable.

I

g)(
v
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Remote Shutdown System
B 3.3.4

A BASES 'V
ACTIONS Note 1 is included which excludes the MODE change

restriction of LCO 3.0.4. This exception allows entry into
an applicable MODE while relying on the ACTIONS even though i
the ACTIONS may eventually require a unit shutdown. This I

exception is acce) table due to the low probability of an |
event requiring tie Remote Shutdown System and because the
equipment can generally be repaired during operation without
significant risk of spurious trip.

,

Note 2 has been added to the ACTIONS to clarify the
application of Completion Time rules. Separate Condition
entry is allowed for each Function listed on Table 3.3.4-1.
The Completion Time (s) of the inoperable channel (s)/ train (s)
of a Function will be tracked separately for each Function
starting from the time the Condition was entered for that
Function.

A.1

Condition A addresses the situation where one or more
required Functions of the Remote Shutdown System listed in
Table 3.3.4-1 are inoperable.

mQ The Required Action is to restore the required Function to
OPERABLE status within 30 days. The Completion Time is
based on operating experience and the low probability of an
event that would require evacuation of the control room.

B.1 and B.2
|

If the Required Action and associated Com]letion Time of
Condition A is not met, the unit must be 3rought to a
MODE in which the LC0 does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within
6 hours and to MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating

,

experience, to reach the required unit conditions from full |
power conditions in an orderly manner and without
challenging plant systems.

1

J

BYRON - UNITS 1 & 2 B 3.3.4 - 3 Revision 0



_. - _. _ . _ _ . _ _ . . .. __-

Remote Shutdown System
B 3.3.4

BASES

SURVEILLANCE SR 3.3.4.1
REQUIREMENTS

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter

.

indicated on one channel to a similar parameter on other |channels. It is based on the assumption that instrument '

channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. CHANNEL CHECK will detect 1

gross channel failure: thus, it is key to verifying that the l
instrumentation continues to operate properly between each '

CHANNEL CALIBRATION.

Agreement criteria are determined, based on a combination of !

the channel instrument uncertainties, including indication
and readability. If the channels are within the criteria,
it is an indication that the channels are OPERABLE. If a
channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has

f^3 drifted outside its limit.
G

As specified in the Surveillance, a CHANNEL CHECK is only.
required for those channels which are normally energized.
The Frequency of 31 days is based upon operating experience
which demonstrates that channel failure is rare.

SR 3.3.4.2

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies that the channel
responds to a measured parameter within the necessary range
and accuracy.

The Frequency of 18 months is based upon operating
experience and consistency with the typical industry
refueling cycle.

REFERENCES 1. 10 CFR 50. Appendix A. GDC 19.

.p,

t G
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LOP DG Start Instrumentation I
B 3.3.5 i

|

/9 B 3.3 INSTRUMENTATION
!V
| B 3.3.5 Loss Of Power (LOP) Diesel Generator (DG) Start Instrumentation

BASES,

BACKGROUND The DGs provide a source of emergency power when offsite
power is either unavailable or is insufficiently stable to
allow safe unit operation. Undervoltage protection will
generate an LOP start if a loss of voltage or degraded
voltage condition occurs, There are two LOP start signals,<

one for each 4.16 kV ESF bus.

Two undervoltage relays with inverse time characteristics
are provided on each 4.16 kV ESF bus for detecting a

; sustained degraded voltage condition or a loss of bus
voltage. The relays are combined in a two-out-of-two logic
to generate an LOP signal if the voltage is below 70% for a
short time or Mlow 95.8% for a long time. The LOP start
actuation is described in UFSAR. Section 8.3 (Ref.1).

| Trio Setooints and Allowable Values
t

|V Allowable Values provide a conservative margin with regardsr3
to instrument uncertainties to ensure analytical limits are,

| not violated during anticipated operational occurrences and
that the consequences of Design Basis Accidents (DBAs) will
be acceptable providing the unit is operated from within the
LCOs at the onset of the event and required equipment

; functions as designed.

.

|

|

!

;
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LOP DG Start Instrumentation 1

B 3.3.5 I

( BASESV)
BACKGROUND (continued)

Trip Setpoints are the nominal values at which the relays
,

are set. The actual nominal Trip Setpoint entered into the '

relay is more conservative than that specified by the
Allowable Value to account for changes in rahdom and
non-random measurement errors. One example of such a change
in measurement error is attributable to calculated normal
uncertainties during the surveillance interval. Any relay
is considered to be 3roperly adjusted when the "as left"

ivalue is within the Sand for CHANNEL CALIBRATION tolerance.
If the measured value of a relay exceeds the Trip Setpoint i
but is within the Allowable Value, then the associated LOP
DG Start Instrumentation function is considered OPERABLE.
Trip Setpoints are specified in Reference 2.

APPLICABLE The LOP DG start instrumentation is required for the
SAFETY ANALYSES Engineered Safety Features (ESF) Systems to function in any

accident with a loss of offsite power. Its design basis is
that of the Engineered Safety Feature Actuation System
(ESFAS).

Accident analyses credit the loading of the DG based on the
loss of offsite power during a Loss Of Coolant Accident
(LOCA)-. The actual DG start has historically been
associated with the ESFAS actuation. The DG loading has
been included in the delay time associated with each safety
system component requiring DG supplied power following a
loss of offsite )ower. The analyses assume a
non-mechanistic X3 loading. which does not explicitly
account for each individual component of loss of power
detection and subsequent actions.

The required channels of LOP DG start instrumentation, in
conjunction with the ESF systems powered from the DGs,
provide unit protection in the event of any of the analyzed
accidents discussed in Reference 3. in which a loss of
offsite power is assumed.

p

(.)
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LOP DG Start Instrumentation
B 3.3.5

RASES

APPLICABLE SAFETY ANALYSES (continued)

The delay times assumed in the safety analysis for the ESF
equipment include the DG start delay, and the appropriate
sequencing delay, if applicable. The response times for
ESFAS actuated equipment in LCO 3.3.2. " Engineered Safety
Feature Actuation System (ESFAS) Instrumentation," include
the appropriate DG loading and sequencing delay.

The LOP DG start instrumentation channels satisfy
Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO for LOP DG start instrumentation requires that two
channels per bus of both the loss of voltage and degraded
voltage Functions shall be OPERABLE in MODES 1. 2. 3. and 4
when the LOP DG start instrumentation supports safety
systems associated with the ESFAS. In MODES 5 and 6. the
channels must be OPERABLE whenever the associated DG is
required to be OPERABLE to ensure that the automatic start
of the DG is available when needed. Loss of the LOP DG
Start Instrumentation Function could result in the delay of
safety systems initiation when required. This could lead to( G, unacceptable consequences during accidents. C. iring the loss
of offsite power. DG A powers the motor driven auxiliary
feedwater pump. Failure of this pump to start would leave
only the diesel driven pump, as well as an increased
potential for a loss of decay heat removal through the
secondary system.

APPLICABILITY The LOP DG Start Instrumentation Functions are required in
MODES 1. 2. 3. and 4 because ESF Functions are designed to
provide protection in these MODES. Actuation in MODE 5 or 6
is required whenever the required DG must be OPERABLE so
that it can perform its function on an LOP or degraded power
to the vital bus.

BYRON - UNITS 1 & 2 B 3.3.5 - 3 Revision 0
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LOP DG Start Instrumentation
B 3.3.5

l fl BASES
V'

,

'

ACTIONS In the event a channel's Trip Set)oint is found
nonconservative with res)ect to tie Allowable Value, or the
channel is found inopera)le, then the function that channel
provides must be declared inoperable and the LCO Condition
entered for the particular protection function affected.

A Note has been added in the ACTIONS to clarify the I

a) plication of Completion Time rules. The Conditions of ;

tais Specification may be entered se)arately for each |Function listed in the LCO on a per )us basis. The
Completion Time (s) of the inoperable channel (s) of a
Function will be tracked separately for each Function
starting from the time the Condition was entered for that
Function.

i

A.1 >

Condition A applies to the LOP DG Start Instrumentation
Function with one channel on one or more buses inoperable.

If one channel is inoperable, Required Action A.1 requires ;

that channel to be placed in trip within 1 hour. With a
s channel in trip, the LOP DG Start Instrumentation channelse

are configured to provide a one-out-of-one logic to initiate
;an undervoltage or degraded voltage signal for that bus. -

bypassinganinoperab$eFunction,aNoteisaddedtoallow !For the Loss of Volta
e channel for up to 2 hours for '

surveillance testing of the other channel. This allowance
is made where bypassing the channel does not cause an j
actuation.

The specified Completion Time is reasonable considering the
low probability of an event occurring during these
intervals.

El

Condition B applies to the LOP DG Start Instrumentation
Function with two channels on one or more buses inoperable.

Required Action B.1 requires restoring one channel of the
affected Function to OPERABLE status. The 1 hour Completian
Time takes into-account the low probability of an event
requiring an LOP start occurring during this interval.

O
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LOP DG Start Instrumentation |
B 3.3.5 I

l

3 BASES(Q
ACTIONS (continued)

L.1
; Condition C applies to each of the LOP DG Start

:; Instrumentation Functions when the Required Action and
associated Completion Time for Condition A or B are not met.

!

In these circumstances the Conditions s)ecified in '
1

LCO 3.8.1. "AC Sources -0)erating. " or _C0 3.8.2. "AC
Sources-Shutdown." for t1e DG made inoperable by failure of
the LOP DG start instrumentation are required to be entered
immediately. The actions of those LCOs provide for adequate
compensatory actions to assure plant safety. j

SURVEILLANCE SR 3.3.5.1
REQUIREMENTS

'

SR 3.3.5.1 is the performance of a TADOT. This test is
perfctmed every 31 days. The test checks trip devices that
provide actuation signals directly, bypassing the analog
3rocess control equipment. The Frequency is based on the
(nown reliability of the relays and controls and the(ml multichannel redundancy available, and has been shown to be,

'

acceptable through operating experience. The SR is modified
by a Note that excludes verification of relay setpoints
during the TADOT.

SR 3.3.5.2

SR 3.3.5.2 is the performance of a CHANNEL CALIBRATION. i

The setpoints as well as the response to a loss of voltage
and a degraded voltage test, shall include a single point

,

!

verification that the trip occurs within the required time
delay, as described in Reference 1.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

|
:

O
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|
LOP DG Start Instrumentation i

B 3.3.5 |

hs. BASES,

,
,

SURVEILLANCE REQUIREMENTS (continued)

The Frequency of 18 months is based on operating experience
and consistency with the typical industry refueling cycle
and is justified by the assumption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

1
REFERENCES 1. UFSAR, Section 8.3.

2. Technical Requirements Manual.

3. UFSAR, Chapter 15.

O
.V

i

I
I

i

|

1

(Dv.
BYRON - UNITS 1 & 2 B 3.3.5 - 6 Revision 0



_-_

Conuinment Ventilation Isolation Instrumentation
B 3.3.6

B 3.3 INSTRUMENTATION

B 3.3.6 Containment Ventilation Isolation Instrumentation

BASES

BACKGROUND Containment ventilation isolation instrumentation closes the
containment isolation valves in the Minipurge System and the
Normal Purge System. This action isolates the containment
atmosphere from the environment to minimize releases of
radioactivity in the event of an accident. A discussion of
the containment ventilation system is provided in the Bases
for LC0 3.6.3 " Containment Isolation Valves."

Containment ventilation isolation initiates on an automatic
Safety Injection (SI) signal, by manual actuation of Phase A
Isolation, by manual actuation of Phase B Isolation, or by a
high radiation signal from RE-AR011 or RE-AR012. The Bases
for LCO 3.3.2, " Engineered Safety Feature Actuation System
(ESFAS) Instrumentation," discuss the ESFAS modes of
initiation.

Two radiation monitoring channels (RE-AR011 and RE-AR012)

O' 3rovide input to the containment ventilation isolation.
. Each of the purge systems has inner and outer containment

isolation valves in its su] ply and exhaust ducts. A high
radiation signal from RE-A1011 initiates Train A containment
ventilation isolation, which closes the inner containment
isolation valves. A high radiation signal from RE-AR012
initiates Train B containment purge isolation, which closes
the outer containment isolation valves.

The trip setpoint is established such that the actual
submersion dose rate would not exceed 10 mR/hr in the
containment building. The setpoint value may be increased
up to twice the maximum concentration activity in
containment determined by the sample analysis performed
prior to each release provided the value does not exceed 10%
of the limits determined by the Offsite Dose Calculation
Manual.

q
b
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Containment Ventilation Isolation Instrumentation
B 3.3.6

BASES
{
i

APPLICABLE The safety analyses assume that the containment remains
SAFETY ANALYSES intact with penetrations unnecessary for core cooling

isolated early in the event (i .e. . within approximately
60 seconds). The isolation of the purge valves has not been
analyzed mechanistically in the dose calculations, although
its rapid isolation is assumed. The containment ventilation
isolation radiation monitors act as backu) to the SI signal
to ensure closing of the purge valves. Tley are also the
primary means for automatically isolating containment in the
event of a fuel handling accident. Containment isolation in
turn ensures meeting the containment leakage rate

1assumptions of the safety analyses, and ensures that the
1

calculated accidental offsite radiological doses are below
10 CFR 100 (Ref. 1) limits.

.

The containment ventilation isolation instrumentation
satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO requirements ensure that the instrumentation
necessary to initiate Containment Ventilation Isolation,

fg listed in Table 3.3.6-1. is OPERABLE.
LJ

1. Manual Initiation - Phase A

Refer to LCO 3.3.2. Function 3.a.1. for all initiating
Functions and requirements.

2. Manual Initiation - Phase B

Refer to LCO 3.3.2. Function 3.b.1. for all initiating
Functions and requirements. j

O
BYRON - UNITS 1 & 2 B 3.3.6- 2 Revision 0



. . .-.- . - .- - - . - - . . . _ . . - - .. - . - -

Containment Ventilation Isolation Instrumentation !

B 3.3.6 |
,

( BASES

| LC0 (continued) !

i'

3. Automatic Actuation Loaic and Actuation Relays

The LC0 requires two trains of Automatic Actuation
Logic and Actuation Relays OPERABLE to ensure that no
single random failure can prevent automatic actuation.

Automatic Actuation Logic and Actuation Relays consist
of the same features and operate in the same manner as 1

described for Engineered Safety Feature Actuation |

System (ESFAS) Function 1.b. SI. ESFAS Function 3.a.
Containment Phase A Isolation, and ESFAS Function 3.b.

! Containment Phase B Isolation. The applicable
MODES and specified conditions for the containment !
ventilation isolation portion of these Functions are |

different and less restrictive than those for their i
Phase A isolation. Phase B isolation, and SI roles. I

If one or more of the SI. Phase A isolation, or
Phase B isolation Functions becomes inoperable in such
a manner that only the Containment Ventilation
Isolation Function is affected. the Conditions
applicable to their SI. Phase A isolation, and Phase B
isolation Functions need not be entered. The lessA(,/ restrictive Actions specified for inoperability of the
Containment Ventilation Isolation Functions specify
sufficient compensatory measures for this case.

|
|4. Containment Radiation

The LC0 specifies two required channels to ensure that
the radiation monitoring instrumentation necessary to
initiate Containment Ventilation 1 solation remains
OPERABLE.

5. Safety In.iection

Refer to LCO 3.3.2. Function 1. for all initiating )
Functions and requirements. '

|

;

!

!
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Containment Ventilation Isolation Instrumentation
3

B 3.3.6 '

BASES

APPLICABILITY The Containment Ventilation Isolation Functions must be
OPERABLE in MODES 1. 2, 3. and 4. and when Item C.2 of
LCO 3.9.4 is required. Under these conditions. the
potential exists for an accident that could release fission
product radioactivity into containment. Therefore, the
containment ventilation isolation instrumentation must be
OPERABLE in these MODES.

While in MODES 5 and 6 without fuel handling in progress, or
with a 3enetration closed by a manual or automatic isolation
valve. )lind flange, or equivalent the containment
ventilation isolation instrumentation need not be OPERABLE
since the potential for radioactive releases is minimized
and operator action is sufficient to ensure post accident
offsite doses are maintained within the limits of
Reference 1.

The Applicability for the containment ventilation isolation
on the ESFAS Manual Initiation-Phase A. Manual
Initiation-Phase B. and Safety Injection Functions are
specified in LC0 3.3.2. Refer to the Bases for LCO 3.3.2
for discussion of the Manual Initiation-Phase A. Manual
Initiation-Phase B. and Safety Injection Functions,

& Applicabilities.

ACTIONS The most common cause of channel inoperability is outright
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by plant specific
calibration procedures. Typically, the drift is found to be
small and results in a delay of actuation rather than a
total loss of function. This determination is generally
made during the performance of a COT. when the process
instrumentation is set up for adjustment to bring it within
s )eci fication. If the Trip Setpoint is less conservative
tlan the tolerance specified by the calibration procedure,
the channel must be declared inoperable immediately and the
appropriate Condition entered.

O
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Containment Ventilation Isolation Instrumentation |
B 3.3.6

O BASESV
ACTIONS (continued)

A Note has been added to the ACTIONS to clarify the
a) plication of Completion Time rules. The Conditions of
t1is Specification may be entered independently for each
Function listed in Table 3.3.6-1. The Completion Time (s) of

,the inoperable channel (s)/ train (s) of a Function will be l

tracked separately for each Function starting from the time '

the Condition was entered for that Function.

M |
L,

Condition A applies to the failure of one' containment |
ventilation isolation radiation monitor channel.
Condition A requires the ino)erable channel to be restored
to OPERABLE status within 4 lours. The Completion Time is
justified by the low likelihood of events occurring during
this interval, and recognition that the remaining channel
will respond to most events.

M
Condition B applies to all Containment Ventilation Isolation |

.O Functions and addresses the train orientation of the SolidV State Protection System (SSPS) and the master and slave
relays for these Functions. It also addresses the failure
of both radiation monitoring channels, or the inability to
restore a single failed channel to OPERABLE status in the
time allowed for Required Action A.1.

If one or both trains are inoperable, both radiation 1

monitoring channels are inoperable, or the Required Action
and associated Completion Time of Condition A are not met,

{o)eration may continue as long as the Required Action for ;

t1e applicable Conditions of LCO 3.6.3 is met for each valve
made inoperable by failure of isolation instrumentation.

Condition B is modified by a Note stating that the Condition |is only applicable in MODE 1. 2, 3, or 4. '

O
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Containment Ventilation Isolation Instrumentation
B 3.3.6

O BASES
w/

ACTIONS (continued)

C.1 and C.2

Condition C applies to all Containment Ventilation Isolation
Functions and addresses the train orientation of the SSPS
and the master and slave relays for these Functions. It

also addresses the failure of both radiation monitoring
channels, or the inability to restore a single failed
channel to OPERABLE status in the time allowed for Required
Action A.1. If a train is inoperable. both channels are
inoperable, or the Required Action and associated Completion
Time of Condition A are not met, operation may continue as
long as the Required Action to place and maintain
containment purge valves in their closed position is met or
the applicable Conditions of LCO 3.9.4. " Containment
Penetrations." are met for each valve made inoperable by
failure of isolation instrumentation. The Completion Time
for these Required Actions is immediately.

A Note states that Condition C is only applicable when
Item C.2 of LCO 3.9.4 is re-quired.

o)(

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3.6-1 determines which SRs apply to which

Containment Ventilation Isolation Functions.

SR 3.3.6.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication :,

of excessive instrument drift in one of the channels or of |
something even more serious. A CHANNEL CHECK will detect ;

gross channel failure: thus, it is key to verifying the '

instrumentation continues to operate properly between each
CHANNEL CALIBPATION.

i

|
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Containment Ventilation Isolation Instrumentation
B 3.3.6

BASES

SURVEILLANCE REQUIREMENTS (continued)
|

Agreement criteria are determined based on a combination of ;
the channel instrument uncertainties, including indication !
and readability. If a channel is outside the criteria, it |
may be an indication that the sensor or the signal

'

processing equipment has drifted outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal-operational use of the displays
associated with the LC0 required channels.

SR 3.3.6.2

SR 3.3.6.2 is the performance of an ACTUATION LOGIC TEST.
The train being tested is placed in the bypass condition.
thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with
and without applicable permissives, are tested for each
protection function. In addition, the master relay coil is
tested for continuity. This verifies that the logic modules

O are OPERABLE and there is an intact voltage signal path to'() the master relay coils. This test is performed every
31 days on a STAGGERED TEST BASIS. The Surveillance
interval is acceptable based on instrument reliability and
industry operating experience.

SR 3.3.6.3

SR 3.3.6.3 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay,
verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage is injected to the slave relay

,coil. This voltage is insufficient to pick up the slave !
relay, but large enough to demonstrate signal path '

continuity. This test is performed every 31 days on a 4

STAGGERED TEST BASIS. The Surveillance interval is
acceptable based on instrument reliability and industry
operating experience.
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Containment Ventilation Isolation Instrumentation
B 3.3.6

1

Il BASES%)
SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.6.4

A COT is performed every 92 days on each required channel to
ensure the entire channel will perform the intended
Function. The Frequency is based on the staff

|recommendation for increasing the availability of radiation '

monitors according to NUREG-1366 (Ref. 2). This test
verifies the capability of the instrumentation to provide
the containment ventilation system isolation. The setpoint
shall be left consistent with the current plant specific
calibration procedure tolerance.

SR 3.3.6.5

SR 3.3.6.5 is the performance of a SLAVE RELAY TEST. The
SLAVE RELAY TEST is the energizing of the slave relays. ;
Contact operation is verified in one of two ways. Actuation i

equipment that may be operated in the design mitigation mode |
is either allowed to function or is placed in a condition !

where the relay contact operation can be verified without
operation of the equipment. Actuation equipment that may

/* not be operated in the design mitigation mode is ]revented( from operation by the SLAVE RELAY TEST circuit. -or this
latter case, contact operation is verified by a continuity
check of the circuit containing the slave relay. This test
is performed every 92 days. The Frequency is
acceptable based on instrument reliability and industry ;
operating experience. |

SR 3.3.6.6

A CHANNEL CALIBRATION is performed every 18 months. or !
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop. including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based on operating experience and is
consistent with the typical industry refueling cycle.

-)
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VC Filtration System Actuation Instrumentation
B 3.3.7

8 3.3 INSTRUMENTATION

B 3.3.7 Control Room Ventilation (VC) Filtration System Actuation
Instrumentation

'

BASES

BACKGROUND The VC Filtration System provides an enclosed control room
environment from which the unit can be o)erated following an
uncontrolled release of radioactivity. Juring normal
operation, the VC Filtration System provides control room
ventilation. Upon receipt of an actuation signal, the VC
Filtration System initiates filtered ventilation and
pressurization of the control reom. This system is
described in the Bases for LC0 3.7.10. " Control Room
Ventilation (VC) Filtration System."

The actuation instrumentation consists of two channels in
each of the air intakes. A high radiation (gaseous) signal
from one of two channels will initiate its associated train
of the VC Filtration System. The VC Filtration System is
also actuated by a Safety Injection (SI) signal. The SI
Function is discussed in LCO 3.3.2. " Engineered Safety
Feature Actuation System (ESFAS) Instrumentation."

APPLICABLE The control room must be kept habitable for the coerators
SAFETY ANALYSES stationed there during accident recovery and post accident

operations.

The VC Filtration System acts to terminate the supply of
unfiltered outside air to the control room. initiate
filtration and pressurize the control room. These actions
are necessary to ensure the control room is kept
habitable for the operators stationed there during accident
recovery and post accident operations by minimizing the
radiation exposure of control room personnel.

In MODES 1, 2. 3 and 4. the radiation monitor actuation of
the VC Filtration System provides a protected environment
from which operators can control the unit following a Loss
Of Coolant Accident or Steam Generator Tube Rupture.

OV
BYRON - UNITS 1 & 2 B 3.3.7 - 1 Revision 0
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VC Filtration System Actuation Instrumentation
B 3.3.7

BASES

APPLICABLE SAFETY ANALYSES (continued)

The radiation monitor actuation of the VC Filtration System
in MODES 5 and 6. and during movement of irradiated fuel
assemblies is the primary means to ensure control room
habitability in the event of a fuel handling or other event
which could provide a significant radioactive release.

The VC Filtration System actuation instrumentation satisfies
Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO requirements ensure that the control room air intake
radiation-gaseous instrumeitation necessary to initiate the
VC Filtration System is OPERABLE. The LCO specifies two
channels per train (ORE-PRG31B and ORE-PR032B for Train A
and ORE-PR033B and ORE-PR034B for Train B).

Refer to LCO 3.3.2, Function 1, for all initiating Functions
and requirements for the SI instrumentacion which actuates
the VC Filtration System.

APPLICABILITY The VC Filtration System Functions must be OPERABLE in
MODES 1. 2, 3. 4, and at all times during movement of
irradiated fuel assemblies. The Functions must be OPERABLE
in MODES 5 and 6 to provide protection from significant
radioactivity releases.

The Applicability for the VC Filtration System actuation on
the Engineered Safety Feature Actuation System (ESFAS) S1
Functions are specified in LC0 3.3.2. Refer to the Bases
for LCO 3.3.2 for discussion of the SI Function |

,

Applicability. j

j
,

!

'O
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VC Filtration System Actuation Instrumentation
B 3.3.7

(O BASES
%)

ACTIONS The most common cause of channel inoperability is outright
failure or drift of the bistable or process module

;

sufficient to exceed the tolerance allowed by the plant '

specific calibration procedures. Typically, the drift is
found to be small and results in a delay of actuation rather
than a total loss of function. This determination is
generally made during the performance of a COT. when the

,

process instrumentation is set up for adjustment to bring it '

within specification. If the Trip Setpoint is less
conservative than the tolerance specified by the calibration
procedure, the channel must be declared inoperable
immediately and the appropriate Condition entered. i

|A.] and A.2
i

Condition A applies to the failure of one or more radiation
,

channels in one VC Filtration System train. If one or more |

channels on one train is inoperable, one hour is permitted |

to either place the redundant VC Filtration System train in
the normal mode of operation or to place one VC Filtration
System train in the emergency mode of operation. The
Completion Time of one hour is sufficient to ensure that the

O train operating in the normal mode is the train opposite
V from the train associated with the ino)erable channel. An

alternate action would be to place eitler train in the
emergency mode. This accomplishes the actuation I

instrumentation Function and places the unit in a
conservative mode of operation.

8.1

Condition B applies to the failure of one or more radiation
channels in both VC Filtration System trains. If one or
more channels on both trains are inoperable, one VC
Filtration System train must be placed in the emergency mode
of operation within 1 hour. This accomplishes the actuation
instrumentation Function and places the unit in a
conservative mode of operation.

|
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VC Filtration System Actuation Instrumentation
B 3.3.7

1

I BASES

ACTIONS (continued)

C.1 and C.2

Condition C applies when the Required Action and associated
Completion Time of Condition A or B have not been met and
the unit is in MODE 1. 2. 3. or 4. The unit must be brought
to a MODE in which the likelihood of an event requiring the
VC Filtration System is minimized. To achieve this status,
the unit must be brought to MODE 3 within 6 hours and MODE 5
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems. j

D.1 |
'

i

Condition D applies when the Required Action and associated i
Completion Time of Condition A or B have not been met when

,

irradiated fuel assemblies are being moved. Movement of I
irradiated fuel assemblies must be suspended immediately to

ireduce the risk of accidents that would require VC
Filtration System actuation.

OV E 1 and E.2
l
1

Condition E applies when the Required Action and associated I
Completion Time of Condition A or B have not been met in

!MODE 5 or 6. CORE ALTERATIONS must be suspended immediately '

and actions must be initiated immediately to restore the
inoperable train (s) to OPERABLE status to provide protection
from significant radioactivity releases.

;

O'a
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VC Filtration System Actuation Instrumentation
B 3.3.7

BASES
l

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3.7-1 determines which SRs apply to which VC

Filtration System Actuation Function.

SR 3.3.7.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the ciannels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure: thus. it is key to verifyir.g the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined based on a combination of
the channel instrument uncertainties, including indication
and readability. If a channel is outside the criteria, it
may be an indication that the sensor or the signal
processing equipment has drifted outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal. but more frequent. checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.-7.2

A COT is performed once every 92 days on each required
channel to ensure the entire channel will perform the
intended function. This test verifies the capability of the
instrumentation to provide the VC Filtration System
actuation. The set)oints shall be left consistent with the

i

plant specific cali) ration procedure tolerance. The i
Frequency is based on the known reliability of the
monitoring equipment and has been shown to be;

acceptable through operating experience.
|-
L

,

.
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VC Filtration System Actuation Instrumentation
B 3.3.7

~

O
BASES| Vs '

,

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.7.3

A CHANNEL CALIBRATION is performed every 18 months or
approximately at every refueling. CHANNEL CALIBRATION is a :complete checi the instrument loop, including the sensor.
The test verij c3 that the channel responds to a measured

,

!
parameter within the necessary range and accuracy. i

The Frequency is based on operating experience and is
consistent with the typical industry refueling cycle.

REFERENCES None.

O

!
.

O
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FHB Ventilation System Actuation Instrumentation |

B 3.3.8

B 3.3 INSTRUMENTATION

B 3.3.8 Fuel Handling Building Exhdust Filter Plenum (FHB) Ventilation System ;
Actuation Instrumentation '

BASES

BACKGROUND The FHB Ventilation System ensures that radioactive
materials in the fuel handling building atmosphere following
a fuel handling accident are filtered and adsorbed prior to
exhausting to the environment. The system is described in
the Bases for LC0 3.7.13. " Fuel Handlina Building Exhaust
Filter Plenum (FHB) Ventilation System." The system
initiates filtered ventilation of the fuel handling building
automatically following receipt of a high radiation signal
or safety injection signal.

Two radiation monitoring channels (0RE-AR055 and ORE-AR056)
3rovide. input to the FHB Ventilation System isolation. A
ligh radiation signal from ORE-AR055 initiates Train A FHB
Ventilation System isolation. A high radiation signal from
ORE-AR056 initiates Train B FHB Ventilation System
isolation. High radiation detected by any monitor initiates

O, Ventilation System. These actions function to prevent
fuel handling building isolation and starts the FHB

exfiltration of contaminated air by initiating filtered
ventilation, which imposes a negative pressure on the fuel
handling building.

APPLICABLE The FHB Ventilation System ensures that radioactive
SAFETY ANALYSES materials in the fuel handling building atmosphere following

a fuel handling accident are filtered and adsorbed prior to
being exhausted to the environment. This action reduces the
radioactive content in the fuel handling building exhaust
following a fuel handling accident so that offsite doses
remain within the limits specified in 10 CFR 100 (Ref.1).

The FHB Ventilation System actuation instrumentation !
satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

|

1

.
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FHB Ventilation System Actuation Instrumentation
B 3.3.8

O BASESU

LCO The LCO requires two channels to ensure that the radiation
monitoring instrumentation necessary to initiate the FHB
Ventilation System remains OPERABLE.

'

APPLICABILITY High radiation initiation of the FHB Ventilation System must
be OPERABLE during movement of irradiated fuel assemblies in
the fuel handling building to ensure automatic initiation of
the FHB Ventilation System when the potential for a fuel
handling accident exists.

During movement of irradiated fuel assemblies or CORE
ALTERATIONS with the containment equipment hatch not intact.
the FHB Ventilation System actuation instrumentation is
required to be OPERABLE to alleviate the consequences of an
accident inside containment. The containment equipment
hatch "not intact" refers to the requirement to have one
door in the personnel air lock closed and the equipment
hatch closed and held in place by a minimum of four bolts as
described in t;he Bases for LCO 3.9.4. " Containment
Penetrations.

|(3
'V While in MODES 1. 2. 3. 4, 5. and 6 without fuel handling in

progress. the FHB Ventilation System instrumentation need
not be OPERABLE since a fuel handling accident cannot occur.

ACTIONS The most common cause of channel inoperability is outright
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by plant specific
calibration procedures. Typically, the drift is found to be
small and results in a delay of actuation rather than a
total loss of function. This determination is generally
made during the performance of a COT. when the process
instrumentation is set up for adjustment to bring it within
s)ecification. If the Trip Setpoint is less conservative
t1an the tolerance specified by the calibration procedure,
the channel must be declared inoperable immediately and the

| appropriate Condition entered.

|

!

:r
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I BYRON - UNITS 1 & 2 B 3.3.8 - 2 Revision 0

|



FHB Ventilation System Actuation Instrumentation
B 3.3.8

I BASES

ACTIONS (continued)

A Note has been added to the ACTIONS to clarify the
application of LCO 3.0.3. LC0 3.0.3 is not applicable while
in MODE 5 or 6. However, since irradiated fuel assembly
movement can occur in MODE 1. 2. 3. or 4 the ACTIONS have
been modified by a Note stating that LCO 3.0.3 is not
applicable. If moving irradiated fuel assemblies while in
MODE 5 or 6. LCO 3.0.3 would not specify any action. If
moving irradiated fuel assemblies while in MODE 1. 2. 3.
or 4 the fuel movement is independent of reactor
operations. Therefore, in either case, inability to suspend
movement of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

A.1

Condition A applies to the failure of a single radiation
monitor channel. If one channel is inoperable, a period of
7 days is allowed to restore it to OPERABLE status. The
7 day Completion Time is the same as is allowed if one train
of the mechanical portion of the system is inoperable. The
basis for this time is the same as that provided in

A LCO 3.7.13.
V

B.1. B.2.1. B.2.2. and B.2.3

Condition B applies if the Required Action or associated
Completion Time of Condition A is not met or the failure of
two radiation monitors. If the train cannot be restored to
OPERABLE status, one FHB Ventilation System train must be
immediately placed in the emergency mode. The FHB
Ventilation System train placed in operation must be ca
of being powered by an OPERABLE emergency power source.pable
This accomplishes the actuation instrumentation function and
places the unit in a conservative mode of operation.

O
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FHB Ventilation System Actuation Instrumentation
B 3.3.8

,-

BASES

ACTIONS (continued)

Alternative actions may be taken if the FHB Ventilation
System train is not olaced in emergency mode or does not
have an associated 03ERABLE diesel generator. Required
Action B.2.1 requires the suspension of fuel movement of
irradiated fuel assemblies in the Fuel Handling Building.
precluding a fuel handling accident. Required Actions B.2.2
and B.2.3 require the suspension of CORE ALTERATIONS and
movement of irradiated fuel assemblies inside containment,
precluding an accident that would require FHB Ventilation
System actuation when the ecuipment hatch is not intact.
These actions do not precluce the movement of fuel
assemblies to a safe position.

Required Actions B.2.2 and B.2.3 are modified by a Note
which indicates that these Required Actions are only
required if the equipment hatch is not intact. If the hatch
is intact, only Required Action B.2.1 is required.

SURVEILLANCE A Note has been added to the SR Table to clarify thatp REQUIREMENTS Table 3.3.8-1 determines which SRs apply to which Fuel
- Handling Building (FHB) Radiation Actuation Functions.

SR 3.3.8.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the. parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

'
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FHB Ventilation System Actuation Instrumentation
B 3.3.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

Agreement criteria are determined based on a combination of
the channel instrument uncertainties, including indication i

and readability. If a channel is outside the criteria. it
may be an indication that the sensor or the signal
processirg equipment has drifted outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal. but more frequent, checks of
channels during normal operational use of the displays
associated with the LC0 required channels.

SR 3.3.8.2

A COT is performed once every 92 days on each required
channel to ensure the entire channel will perform the
intended function. This test verifies the capability of the
instrumentation to provide the FHB Ventilation System
actuation. The setaoints shall be left consistent with the
)lant specific cali) ration procedure tolerance. The ,

:requency of 92 days is based on the known reliability of
( the monitoring equipment and has been shown to be
! acceptable through operating experience.

SR 3.3.8.3

A CHANNEL CALIBRATION is performed every 18 months. or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop. including the sensor.
The test verifies that the channel responds to a measured
a,'ameter within the necessary range and accuracy. The

fregt.ency is based on operating experience and is consistent
with the typical industry refueling cycle.

.

|

REFERENCES 1. 10 CFR 100.11.
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B 3.3.9 i

B 3.3 INSTRUMENTATION

B 3.3.9 Baron Dilution Protection System (BDPS)

BASES

BACKGROUND The primary purpose of the BDPS is to mitigate the
consequences of the inadvertent addition of unborated
primary grade water into the Reactor Coolant System (RCS)
when the reactor is in a shutdown condition (i.e.. MODES 3,
4, and 5).

The BDPS utilizes two channels of source range
instrumentation. Each source range channel provides a
signal to both trains of the BDPS. However, only one source
range channel is required to be OPERABLE to support
OPERABILITY of both BDPS trains. An internal microprocessor
is used to record the counts per minute provided by these
signals once per second. At the end of each minute, an
algorithm compares the average counts per minute value (flux
rate) of the 60 recorded readings for that 1 minute interval
with the counts per minute value for the previous nine,
1 minute intervals. If the flux rate during a 1 minute

/'(3 interval is greater than or equal to twice the flux rate
) during any of the prior nine 1 minute intervals, the BDPS

provides a signal to initiate mitigating actions.
'

Upon detection of a flux doubling by either source range
instrumentation train, an alarm is sounded to alert the
operator and valve movement is automatically initiated to
terminate the dilution from the assumed dilution source.
Valves that isolate the Refueling Water Storage Tank (RWST)
are opened to supply borated water to the suction of the
charging pumps, and valves which isolate the Volume Control
Tank (VCT) are closed to terminate the assumed dilution.

-APPLICABLE The BDPS senses abnormal increases in source range
SAFETY ANALYSES counts per minute (flux rate) and actuates VCT and RWST

valves to mitigate the consequences of an inadvertent boron
dilution event as described in UFSAR, Chapter 15 (Ref. 1).
The accident analyses rely on automatic BDPS actuation to
mitigate the consequences of inadvertent boron dilution
events.

The BDPS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

(3
V
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BDPS

B 3.3.9

[ BASES

LC0 LCO 3 3.9 provides the requirements for OPERABILITY of the
BDPS that mitigate the consequences of a boron dilution
event. Two redundant trains of BDPS are required to be
OPERABLE to provide protection against single failure.

Because the BDPS utilizes the source range instrumentation ,

as its detection system, the OPERABILITY of the detection l

system (i.e., control room indication, the flux doubling
algorithm. the alarms, and signals to the various valves)
for one Source Range Monitor (SRM) is also part of the
OPERABILITY for each train in the system to be considered
OPERABLE. Only one SRM is required for BDPS to be OPERABLE.
Therefore, with no SRM capable of supporting the BDPS. both
trains are inoperable.

Because the RWST is assumed to be a boration source. the
RWST concentration required to satisfy the minimum required
boron concentration for SHUTDOWN MARGIN of LC0 3.1.1.
" SHUTDOWN MARGIN" must be maintained for BDPS OPERABILITY. i

Therefore, with the RWST boron concentration not satisfying
!

these requirements, both trains of BDPS are inoperable.

A The LCO is modified by a Note that allows the boron dilution
V flux doubling signal to be blocked during reactor startup in

MODE 3. B1ocking the flux doubling signal is
acceptable during startup while in MODE 3. provided the
reactor trip breakers are closed with the intent to withdraw j
rods for startup. j

|

APPLICABILITY The BDPS must be OPERABLE in MODES 3. 4. and 5 because the
safety analysis identifies this system as the ]rimary means
to mitigate an inadvertent boron dilution vf t1e RCS.

The BDPS OPERABILITY requirements are not applicable in
MODES 1 and 2 because an inadvertent boron dilution would be
terminated by a source range trip, a trip on the Power Range

,

Neutron Flux-High. or Overtemperature AT. These RTS
Functions are discussed in LCO 3.3.1. "RTS Instrumentation."

In MODE 6. a dilution event is precluded by locked valves
that isolate the RCS from the )otential source of unborated
water (refer to LC0 3.9.2. "Un) orated Water Source Isolation
Valves").

BYRON - UNITS 1 & 2 B 3.3.9 - 2 Revision 0
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BASES

ACTIONS The most common cause of channel inoperability is outright
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed ty the plant
specific calibration procedure. Typically, the drift is
found to be small and results in a delay of actuation rather
than a total loss of function. This determination of
setpoint drift is generally made during the performance of a
COT when the process instrumentation is set up for
adjustment to bring it to within specification. If the Trip
Setpoint is less conservative than the tolerancc specified
by the calibration procedure. the channel must be declared
inoperable immediately and the appropriate Condition
entered.

The Actions are modified by a Note that allows the unborated
water source isolation valves to be unisolated
intermittently under administrative controls.

L.1

With one train oi' the BDFS OPERABLE. Required Action A.1
requires that the inoperable train must be restored to
OPERABLE status within 72 hours. In this Conjtion, the

'

A remaining BDPS train is adequate to provide protection. The
72 hour Completion Time is based on the BDPS Function and is
consistent with Engineered Safety Feature Actuation System
Completion Times for lors of one redundant train. Also, the
remaining OPERABLE train provides continuous indication of
core power status to the opersive has an alarm function,
and sends a signal to both trains of the BDPS to assure
system actuation.

O
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BDPS

B 3.3.9 ;

|

[ BASES
,

j ACTIONS (continued)
i

B.1 and B.2

If the Required Action and associated Completion Time of
Condition A is not met, the unborated water source isolation

| valves CV111B. CV8428. CV8441. CV8435. and CV8439 are
| required to be closed and secured within 1 hour to prevent
| the flow of unborated water into the RCS. The 1 hour i

i

Completion Time takes into consideration the time to close
| and secure open isolation valves. The isolation valves are

,

ialso required to be verified closed and secured once every |

! 31 days. The Completion Time of "once ser 31 days" is i

! appropriate considering the fact that tie isolation valves !
; are o)erated under administrative controls and the remaining )

OPERA3LE train provides continuous indication of core power
.

status to the operator, has an alarm function, and sends a '

signal to both trains of the BDPS to assure system
actuation. !

i

C.1

With two trains inoperable due to the RWST boron
i N concentration being out of its required limits valves

! ")is CV1120 and CV112E from the RWST are required to be ciosed
and deactivated within 8 hours to prevent the flow of '

! unborated water into the RCS. The 8 hour Completion Time 1

| takes into consideration the time required to restore boron :concentration limits. I

L I
D.1. D.2. and 0.3 i

'

|

| With two trains inoperable for reasons other than )
'

Condition C. unborated water source isolation valves CV111B. j
CV8428. CV8441. CV8435, and CV8439 are required to be closed 1

and secured within 1 hour to prevent the flow of unborated '

water into the RCS. The 1 hour Completion Time takes into
L consideration the time to close and secure open isolation
L valves. The isolation valves are also required to be

verified closed and secured once every 12 hours. The:
'

Completion Time of "once per 12 hours" is appropriate
considering the fact that the isolation valves are operated
under administrative controls and confirms that the ,

unborated water source isolation valves are in their correct,

i position.
!

.

D:V I
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BDPS |

B 3.3.9
. i

-(v; BASES

ACTIONS (continued) !

With the required source range neutron flux monitor not |
capable of supporting the BDPS automatic function (e.g., !

when the source range neutron flux monitor count rate drops !

to < 10 cps), both BDPS trains are inoperable and Condition :

D is entered. Condition E may or may not also be entered, '

depending on whether the source range neutron flux monitor |
control room indication remains OPERABLE. When the source I

range neutron flux monitor is inoperable for control room
monitoring of core status both trains of BDPS are inoperable ,

and both Condition D and Condition E are entered. |

|

Required Action D.2 accompanies Required Actions D.1 and D.3
to verify the SDM according to SR 3.1.1.1 within 1 hour and
once per 12 hours thereafter. This action is intended to
confirm that no unintended boron dilution has occurred while
the BDPS was inoperable, and that the required SDM has been
maintained. The specified Completion Time takes into
consideration sufficient time for the initial determination
of SDM and other information available in the control room
related to SDM.

; E.1

With no source range. neutron flux monitor OPERABLE for
control room monitoring of core status, both BDPS trains are
inoperable and both Condition D and Condition E are entered.
In this event, positive reactivity additions must be
immediately suspended. This includes withdrawal of control
or shutdown rods and intentional boron dilution. |

|

|

:

,

(
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BDPS I

'B 3.3.9

>

BASES

SURVEILLANCE SR 3.3.9.1. SR 3.3.9.2. and SR 3.3.9.3
REQUIREMENTS

These SRs require verification every 12 hours that at least '

one SRM signal to BDPS (OPERABLE control room indication may
be used) is indicating at a count rate of a 10 cps, one J

Reactor Coolant Pump is in operation, and the RCS loop
isolation valves are open. Source Range cannot be relied on

i
to indicate a proper rate of change below 10 cps due to i
instrument tolerances, externally induced electronic noise,
and instrument sensitivity. Proper mixing of RCS coolant in |
the reactor cannot be assured with less than one Reactor '

Coolant Pump running. Without proper mixing, BDPS may be
inadequate to recognize and terminate a dilution event.
Having RCS isolation valves closed presents the possibility
that the isolated loop represents a dilution source that is
not analyzed.

The Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the ,

control room to monitor RCS loop performance. |

SR 3.3.9.1 is modified by a Note that provides a 4 hour
g delay in the requirement to perform this Surveillance for |

J source range instrumentation when entering MODE 3 from i

MODE 2. This Note allows a shutdown to proceed without a
delay for testing in MODE 2 and for a short time in MODE 3.
This Surveillance must be performed prior to 4 hours after

,

entry into MODE 3. I

SR 3.3.9.4

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other !
channels. It is based on the assumption that instrument '

channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication !
of excessive instrument drift in one of the channels or of 1

something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying that the
instrumentation continues to operate properly between each I

CHANNEL CALIBRATION.
i
l

f i

:y
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BDPS
B 3.3.9

3 BASES[V
SURVEILLANCE REQUIREMENTS (continued)

Agreement criteria are determined by the unit staff based on
a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Freq'uency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal. but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.9.5
:

This SR requires verification, every 7 days, that the RWST
boron concentration is greater than or equal to the
equivalent SDM limit specified in the COLR. This
verification provides added assurance that the RWST does not
become an unborated water source or a source of borated
water with an insufficient amount of boron such that when it

G is added to the RCS. it dilutes the RCS boron concentrationV below the SDM limits. This SR is not applicable when the
RWST is isolated and not the primary source of makeup to the
RCS.

SR 3.3.9.6

Verifying the correct alignment for manual, power operated,
and automatic valves in the BDPS flow path provides
assurance that the proper flow paths will exist for BDPS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these were verified to be in the correct position prior to
locking, sealing, or securing. This SR does not require any
testing or valve manipulation. Rather it involves
verification, through a system walkdown, that those valves
capable of potentially being mispositioned are in the
correct position.

V(~h

BYRON - UNITS 1 & 2 B 3.3.9- 7 Revision 0

| .

.. . - . . . . . .. .



- . _ . . - _ - . . . . . .- . - -.-.- . - . . . . - . - - -

BDPS I

B 3.3.9

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.9.7

This SR requires verification every 92 days that the BDPS
alarm setpoint is less than or equal to an increase of twice
the count rate within a 10 minute period. The Frequency of
92 days is sufficient since it is consistent with the
Frequency of the COT.

SR 3.3.9.8

SR 3.3.9.8 requires the performance of a COT every 92 days,
to ensure that each train of the BDPS and associated trip
setpoints are fully operational. This test shcil include
verification that the boron dilution alarm setpoint is equal
to or less than an increase of twice the count rate within a
10 minute period. The Frequency of 92 days is consistent
with the requirements for source range channels in
WCAP-10271-P-A (Ref. 2).

~ SR 3.3.9.8 is modified by a Note that provides a 4 hour
delay in the requirement to perform this surveillance for
source range instrumentation when entering MODE 3 from

. MODE 2. This Note allows a shutdown to proceed without a
delay for testing in MODE 2 and for a short time in MODE 3.
This surveillance must be performed within 4 hours after
entry into MODE 3.

SR 3.3.9.9

These Surveillances demonstrate that valves CV112D and !

CV112E open and valves CV112B and CV112C close in |
5 30 seconds on an actual or simulated BDPS Flux Doubling i

signal. This Surveillance is not required for valves that i

are locked, sealed, or otherwise secured in the required
Josition under administrative controls. The 18 month
Trequency is based on the need to perform these
Surveillances under the conditions that apply during a unit
outage and the potential for an unplanned unit transient if
the Surveillances were performed with the reactor at power.

I
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B 3.3.9

{[O
'

'

'
BASESa

|: SURVEILLANCE REQUIREMENTS (continued) i

i
i SR 3.3.9.10

SR 3.3.9.10 is the performance of a CHANNEL CALIBRATION
every 18 months. CHANNEL CALIBRATION is a complete check of
the instrument loop. This SR is modified by a Note stating '

that neutron detectors are excluded from a CHANNEL -

CALIBRATION. The test verifies that the channel responds to j
a measured parameter within the necessary range and

i accuracy.
.

The Frequency is based on operating experience and
consistency with the typical industry refueling cycle.

i

!

; REFERENCES 1. UFSAR. Chapter 15. !

! 2. WCAP-10271-P-A. Supplement 2. Revision 1. June 1990.
!
:
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RCS Pressure. Temperature and Flow DNB Limits
B 3.4.1

-II B 3.4 REACTOR COOLANT SYSTEM (RCS)U
B 3.4.1 RCS Pressure. Temperature, and Flow Departure from Nucleate Boiling

(DNB) Limits

BASES

BACKGROUND These Bases address requirements for maintaining RCS
pressure, temperature, and flow rate within limits assumed
in the safety arialyses. The safety analyses (Ref. 1) of
normal operating conditions and anticipated operational
occurrences assume initial conditions within the normal
steady state envelope. The limits ) laced on RCS pressure,
temperature, and flow rate ensure tlat the departure from
nucleate boiling (DNB) will be met for each of the
transients analyzed.

The RCS pressure limit is consistent with operation within
the nominal operational envelope. Pressurizer pressure
indications are averaged to come up with a value for
comparison to the limit. A lower pressure will cause the
reactor core to approach DNB limits.

TheRCScoolantaveragetemperature(T,dhinthenominal
. em ) limit is
,() consistent with full power operation w

operational envelope. Indications of temperature are
averaged to determine a value for comparison to the limit.
A higher average temperature will cause the core to approach
DNB limits.

|

The RCS flow rate normally remains constant during an
operational fuel cycle with all pumps running. The minimum
RCS flow limit corresponds to that assumed for DNB analyses. i

Flow rate indications are averaged to come up with a value
for comparison to the limit. A lower RCS flow will cause
the core to approach DNB limits.

Operation for significant periods of time outside these DNB
limits increases the likelihood of a fuel cladding failure
in a DNB limited event.

|

l
,

.

}

'(G
T

4
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RCS Pressure. Temperature, and Flow DNB Limits
B 3.4.1

BASES

APPLICABLE The requirements of this LCO represent the initial
SAFETY ANALYSES conditions for DNB limited transients analyzed in the plant

safety analyses (Ref.1). The safety analyses have shown
that transients initiated from the limits of this LCO will
result in meeting the DNBR criterion of a 1.4. This is the
acceptance limit for the RCS DNB parameters. Changes to the
unit that could impact these parameters must be assessed for
their impact on the DNB criteria. The transients analyzed
for include loss of coolant flow events and dropped or stuck
rod events. A key assumption for the analysis of these
events is that the core power distribution is within the
limits of LC0 3.1.6. " Control Bank Insertion Limits;"
LCO 3.2.3. " AXIAL FLUX DIFFERENCE (AFD);" and LC0 3.2.4
" QUADRANT POWER TILT RATIO (0PTR)."

Safety Analyses assumed a value of 2207 psia (2192.3 psig).
This value is bounded by the LCO value of 2219 psig assuming
a measurement accuracy of less than 26.7 psi.

Safety Anclyses assumed a value of 588.4 F for the vessel
average temperature. In addition, the analyses assumed the
calculated error (including the 4 F dead band for the rod

n control system) for the temperature is 8.74 F (20 random
V error of 7.6 F plus the 1.14 F bias error). The value

assumed in the non-Revised Thermal Design Procedure
(non-RTDP) analyses is -8 F. +9.5 F. For the RTDP analyses,
a value of i 7.6 F with a bias of +1.5 F is assumed.

Safety Analyses assumed a total RCS flow rate of
358.800 gpm. This value is bounded by the LCO value of
371,400 gpm assuming a flow measurement uncertainty of 3.5%.

This 3.5% flow measurement uncertainty assumed in the
analyses included errors from all sources including fouling
in the venturi. The use of 3.5% flow error is acceptable if
actual uncertainty is unknown. At the time analyses were
performed, the flow accuracy was unavailable. Subsequent
calculations determined the error to be less than 3.5%.

Any fouling that might bias the flow rate measurement
greater than 0.1% can be detected by monitoring and trending
various plant performance parameters. If detected either
the effect of the fouling shall be quantified and
compensated for in the RCS flow rate measurement or the
venturi shall be cleaned to eliminate the fouling,

iO
BYRON - UNITS 1 & 2 B 3.4.1 - 2 Revision 0
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RCS Pressure. Temperature, and Flow DNB Limits
B 3.4.1

f
I(i BASESV

APPLICABLE SAFETY ANALYSES (continued)

The RCS DNB parameters satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

!

LCO- This LCO specifies limits on the monitored process
variables-pressurizer pressure. RCS average

temperature (T,y)hin the limits assumed in the safety
, and RCS total flow rate-to ensure the

t core operates wit
analyses. 0)erating within these limits will result in;

L meeting the JNB design criterion in the event of a DNB i

! limited transient.

A Note has been added to indicate the limit on pressurizer ;

is not applicable during short term operational transients
such as a THERMAL POWER ramp increase > 5% RTP per minute or
a THERMAL POWER step increase > 10% RTP. These conditions
represent short term perturbations where actions to control
pressure variations might be counterproductive. Also, since
they typically represent transients initiated from power ,

levels < 100% RTP. an increased Departure from Nucleate
.

|7 Boiling Ratio (DNBR) margin exists to offset the temporary
pressure variations.,

Another set of limits on DNB related parameters is provided
; in SL 2.1.1. " Reactor Core SLs." LCO 3.4.1 re3 resents the
; initial conditions of the safety analysis whic1 are far more
'

restrictive than the Safety Limit (SL). Should a violation i
of this LCO occur, the operator must check whether or not an |
SL may have been exceeded.

|

t APPLICABILITY In MODE 1. the limits on 3ressurizer pressure, RCS coolant
average temperature, and RCS total flow rate must be
maintained during steady state operation in order to ensure
DNB design criteria will be met in the event of an unplanned
loss of forced coolant flow or other DNB limited transient.
In all other MODES, the power level is low enough that DNB
is not a concern.

..

|

;
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RCS Pressure. Temperature, and Flow DNB Limits

| B 3.4.1
!

LCJ
BASES

ACTIONS A.1

! RCS pressure and RCS average temperature are controllable
and measurable parameters. With one or both of these
parameters not within LC0 limits action must be taken to

,

restore parameter (s).
'

RCS total flow rate is not a controllable parameter and is
not expected to vary during steady state operation. If the

| indicated RCS total flow rate is below the LCO limit, power
must be reduced as required by Required Action B.1. to
restore DNB margin and eliminate the potential for violation;

! of the accident analysis bounds.
|

The 2 hour Completion Time for restoratior, of the parameters |
provides sufficient time to adjust unit parameters, to |

| determine the cause for the off normal condition, and to l
restore the readings within limits. and is based on plant '

operating experience.

B.1

|O If Required Action A.1 is not met within the associated
V Completion Time. the unit must be brought to a MODE in which

! the LCO does not apply. To achieve this status, the unit
must be brought to at least MODE 2 within 6 hours. In !

MODE 2. the reduced power condition eliminates the potential
'

for violation of the accident analysis bounds. The
Completion Time of 6 hours is reasonable to reach the
required unit conditions in an orderly manner.

|

| SURVEILLANCE SR 3.4.1.1
REQUIREMENTS

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for pressurizer pressure
is sufficient to ensure the pressure can be restored to a

| normal operation, steady state condition following load
'

changes and other expected transient operations. The
! 12 hour interval has been shown by operating practice to be
! sufficient to regularly assess for potential degradation and

to verify operation is within safety analysis assumptions.

O
V

'
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RCS Pressure. Temperature and Flow DNB Limits
B 3.4.1

'A BASESV
SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.1.2

Since Required Action A.1 allows a Completion Time of |
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for RCS average,

!
temperature (T,d2) is sufficient to ensure the temperature| can be restore to a normal operation, steady state

'

condition following load changes and other expected
; transient operations. The 12 hour interval has been shown

by operating practice to be sufficient to regularly assess'

for potential degradation and to verify operation is within
safety analysis assump' ions.

._ SR 3.4.1.3

The 12 hour Surveillance Frequency for RCS total flow rate
is performed using the installed flow instrumentation. For
Unit 1. the required minimum RCS flow rate is met with a 95%
indicated flow rate. For Unit 2, the required minimum RCS
flow rate is met with a 92% indicated flow rate. The
12 hour interval has been shown by operating practice to be| -

!- s sufficient to regularly assess potential degradation and to
)- verify operation within safety analysis assumptions.

.

i |
4;

!

l

!

!
!

|

|
|

;
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RCS Pressure. Temperature, and Flow DNB Limits
B 3.4.1

/l BASES
V

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.1.4

Measurement of RCS total flow rate by performance of a
precision calorimetric heat balance once every 18 months
allows the installed RCS flow instrumentation to be
calibrated and verifies the actual RCS flow rate is greater
than or equal to the minimum required RCS flow rate.

The Frequency of 18 months reflects the importance of
verifying flow after a refueling outage when the core has
been altered, which may have caused an alteration of flow
resistance.

This SR is modified by a Note that allows entry into MODE 1.
without having performed the SR. and placement of the unit
in the best condition for performing the SR. The Note
states that the SR is not required to be performed until
7 days after a 90% RTP. This exception is appropriate since
the heat balance requires the unit to be at a minimum of
90% RTP to obtain the stated RCS flow accuracies. The
Surveillance shall be performed within 7 days after reaching

p 90% RTP.

U

REFERENCES 1. UFSAR. Chapter 15.

O
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RCS Minimum Temperature for Criticality
B 3.4 2

1

[] B 3.4 REACTOR COOLANT SYSTEM (RCS) |v.
B 3.4.2 RCS Minimum Temperature for Criticality

,

BASES
|

BACKGROUND This LCO is based upon meeting several major considerations-
before the reactor can be made critical and while the
reactor is critical.

The first consideration is Moderator Temperature Coefficient
(MTC). LCO 3.1.3. " Moderator Temperature Coefficient (MTC)."
In the transient and accident analyses, the MTC is assumed
to be in a range from slightly positive to negative and the
operating temperature is assumed to be within the nominal
operating envelope while the reactor is critical. The
LCO on minimum temperature for criticality helps ensure the

i

unit is operated consistent with these assumptions.

The second consideration is the protective instrumentation.
Because certain protective instrumentation (e.g., excore i

neutron detectors) can be affected by moderator temperature,
a temperature value within the nominal operating envelo)e is

(] chosen to ensure proper indication and response while tie
Q reactor is critical.

The third consideration is the pressurizer operating
characteristics. The transient and accident analyses assume
that the pressurizer is within its normal startup and
operating range (i.e., saturated conditions and steam bubble
present). It is also assumed that the RCS temperature is ,

within its normal expected range for startup and power |
operation. Since the density of the water, and hence the I

response of the pressurizer to transients, depends upon the |initial temperature of the moderator, a minimum value for '

moderator temperature within the nominal operating envelope
is chosen.

The fourth consideration is that the reactor vessel is above
its minimum nil ductility Reference temperature when the
reactor is critical. This parameter is also assured through
compliance with LCO 3.4.3 "RCS Pressure and Temperature

3(P/T) Limits." l

I
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!

RCS Minimum Temperature for Criticality |
B 3.4.2 '

BASES

APPLICABLE Although the RCS minimum temperature for criticality is not
SAFETY ANALYSES itself an initial condition assumed in Design Basis

Accidents (DBAs), the closely aligned temperature for Hot
Zero Power (HZP) is a 3rocess variable that is an initial
condition of DBAs suc1 as the Rod Cluster Control Assembly
(RCCA) withdrawal. RCCA ejection, and main steam line break
accidents performed at zero power that either assumes the
failure of. or presents a challenge to, the integrity of a
fission product barrier.

All low power safety analyses assume initial RCS loop
temperatures greater than or equal to the HZP temperature of !557 F (Ref. 1). This minimum temperature for criticality '

limitation provides a small band. 7 F. for critical
operation below HZP. This band allows critical operation
below HZP during unit startup and does not adversely affect
any safety analyses since the MTC is not significantly
affected by the small temperature difference between HZP and
the minimum temperature for criticality.

The RCS minimum temperature for criticality satisfies |
Criterion 2 of 10 CFR 50.36(c)(2)(ii).m

b
LCO Compliance with the LC0 ensures that the reactor will not be

made or maintained critical (k ,, a 1.0) at a temperature
less than a small band below the HZP temperature, which is
assumed in the safety analysis. Failure to meet the
requirements of this LC0 may produce initial conditions
inconsistent with the initial conditions assumed in the
safety analysis.

APPLICABILITY In MODE 1 and MODE 2 with k
since the reactor can only bf, a 1.0. LCO 3.4.2 is applicablee critical (k,tr a 1.0) in these !

, MODES. !
n

!

I
!

l

'
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RCS Minimum Temperature for Criticality
B 3.4.2

( BASES
L

APPLICABILITY (continued)

The special test exception of LC0 3.1.8. " MODE 2 PHYSICS
TESTS Exceptions." permits PHYSICS TESTS to be performed at
5 5% RTP with RCS loop average temperatures slightly lower
than normally allowed so that fundamental nuclear
characteristics of the core can be verified. In order for
nuclear characteristics to be accurately measured. it may be
necessary to operate outside the normal restrictions of this
LCO. For example, to measure the MTC at beginning of cycle.
it is necessary to allow RCS loop average temperatures to
fall below Tno w . which may cause RCS loop average !temperatures to fall below the temperature limit of this '

LCO.

ACTIONS A.1

If the parameters that are outside the limit cannot be
restored, the unit must be brought to a MODE in which the
LC0 does not a) ply. To achieve this status.. the unit must
be brought to iODE 2 with k , < 1.0 within 30 minutes.1

,A Ra)idreactorshutdowncanbereadilyandpractically() aclieved within a 30 minute period.

The Completion Time is reasonable, based on operating
experience, to reach MODE 2 with k r < 1.0 in an orderlye
manner and without challenging plant systems.

4

SURVEILLANCE SR 3.4.2.1
REQUIREMENTS i

RCS loop average temperature is required to be verified
a 550 F once every 12 hours. The SR to verify RCS loop
average temperatures every 12 hours is frequent enough to
prevent the inadvertent violation of the LCO and takes into
account indications and alarms that are continuously
available to the operator in the control room.

REFERENCES 1. UFSAR. Section 15.0.3.

k
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RCS Minimum Temperature for Criticality
B 3.4.2

BASES

l

i
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RCS P/T Limits
B 3.4.3

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 RCS Pressure and Temperature (P/T) Limits

BASES

BACKGROUND All components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and
shutdown (cooldown) o)erations, power transients, and
reactor trips. This _C0 limits the pressure and temperature
changes during RCS heatup and cooldown, within the design
assumptions and the stress limits for cyclic operation.

The PTLR contains P/T limit curves for heatup. cooldown.
Inservice Leak and Hydrostatic (ISLH) testing. and data for
the maximum rate of change of reactor coolant temperature
(Ref. 1).

Each P/T limit curve defines an acceptable region for normal
operation. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering. when
pressure and temperature indications are monitored and

O compared to the applicable curve to determine that operation
is within the allowable region.

The LC0 establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
Reactor Coolant Pressure Boundary (RCPB). The vessel is the
component most subject to brittle failure, and the
LCO limits apply to the entire RCS (except the pressurizer).
The limits do not apply to the pressurizer, which has
different design characteristics and operating functions.

10 CFR 50. Appendix G (Ref. 2), requires the establishment
of P/T limits for specific material fracture toughness
requirements of the RCPB materials. Reference 2 requires an
adequate margin to brittle failure during normal operation,
anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the American Society of
Mechanical Engineers (ASME) Code. Section III. Appendix G
(Ref. 3).

BYRON - UNITS 1 & 2 83.4.3-1 Revision 0
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RCS P/T Limits
B 3.4.3

O BASESV
BACKGROUND (continued)

The neutron embrittlement effect on the material toughness
is reflected by increasing the Nil Ductility Reference
Temperature (RTuo7) as exposure to neutron fluence increases.

The actual shift in the RTuoi of the vessel material will be
established periodically by removing and evaluating the
irradiated reactor vessel material specimens, in accordance i

with ASTM E 185 (Ref. 4) and Appendix H of 10 CFR 50
(Ref. 5). The operating P/T limit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Regulatory Guide 1.99 (Ref. 6).

The P/T limit curves are composite curves established by
superimposing limits derived from stress analyses of those {portions of the reactor vessel and head that are the most -

restrictive. At any specific pressure, temperature, and
temperature rate of change, one location within the reactor i

vessel will dictate the most restrictive limit. Across the
,

span of the P/T limit curves, different locations are more i
restrictive, and, thus, the curves are composites of the i

most restrictive regions.

The heatup curve represents a different set of restrictions
,

than the cooldown curve because the directions of the |

thermal gradients through the vessel wall are reversed. The
thermal gradient reversal alters the location of the tensile
stress between the outer and inner walls during heatup and
cooldown, respectively.

The criticality limit curve includes the Reference 2 ;

requirement that it be a 40 F above the heatup curve or the
cooldown curve, and not less than the minimum permissible
temperature for ISLH testing. However, the criticality
curve is not operationally limiting; a more restrictive
limit exists in LCO 3.4.2. "RCS Minimum Temperature for
Criticality. "

O
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RCS P/T Li. nits
B 3.4.3

BASES

BACKGROUND (continued)

The consequence of violating the LC0 limits is that the RCS
has been operated under conditions that can result in
brittle failure of the RCPB. possibly leading to a
nonisolable leak or loss of coolant accident. In the event
these limits are exceeded. an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. The ASME Code. Section XI. Appendix E
(Ref. 7), provides a recommended methodology for evaluating
an operating event that causes an excursion outside the
limits.

APPLICABLE The P/T limits are not derived from Design Basis Accident
SAFETY ANALYSES (DBA) analyses. They are prescribed during normal operation

to avoid encountering pressure. temperature, and temperature
rate of change conditions that might cause undetected flaws
to propagate and cause nonductile failure of the RCPB. an
unanalyzed condition. Reference 1 establishes the
methodology for determining the P/T limits. Although the
P/T limits are not derived from any DBA. the P/T limits are
acceptance limits since they preclude operation in anO unanalyzed condition.

RCS P/T limits satisfy Criterion 2 of
10 CFR'50.36(c)(2)(ii).

LCO The two elements of this LCO are:

a. The limit curves for heatup, cooldown, and ISLH
testing: and

b. Limits on the rate of change of temperature.

The LC0 limits apply to all components of the RCS. except
the pressurizer. These limits define allowable operating
regions and permit a large number of operating cycles while
providing a wide margin to nonductile failure.

BYRON - UNITS 1 & 2 B 3.4.3 - 3 Revision 0
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j RCS P/T Limits )
| B 3.4.3

!~

- BASES

LC0 (continued)
I

L The limits for the rate of change of temperature control the J
| thermal gradient through the vessel wall and are used as '

inputs for calculating the heatup, cooldown, and ISLH,

| testing P/T limit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal |

| gradients and also ensures the validity of the P/T limit 1

| curves.

Violating the LCO limits places the reactor vessel outside
of the bounds of the stress analyses and can increase

istresses in other RCPB components. The consequences depend ),

on several factors, as follow:|
,

a. The severity of the departure from the allowable |
o)erating P/T regime or the severity of the rate of |
clange of temperature; j

l
| b. The length of time the limits were violated (longer |
; violations allow the temperature gradient in the thick I
'

vessel walls to become more pronounced); and
|

|(Q
3 c. The existences, sizes, and orientations of flaws in )

| the vessel material. I

I

!

| APPLICABILITY The RCS P/T limits LCO provides a definition of
| acceptable operation for prevention of nonductile failure in

accordance with 10 CFR 50, Appendix G (Ref. 2). Although
| the P/T limits were developed to provide guidance for
| operation during heatup or cooldown (MODES 3. 4. and 5) or
'

ISLH testing, their Applicability is at all times in keeping
| with the concern for nonductile failure. The Ap)licability
'

includes MODE 6 and conditions with no fuel in tie reactor
i vessel. This arovides continued prevention of nonductile

failure even w111e the reactor is "defueled" so that the RCS l
E

is acceptable for operation when fuel is returned to the
reactor vessel. The limits do not apply to the pressurizer.

t

|
|

|
|
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RCS P/T Limits
B 3.4.3

C BASESV)
APPLICABILITY (continued)

During MODES 1 and 2. other Technical Specifications provide
limits for operation that can be more restrictive than or
can supplement these P/T limits. LC0 3.4.1. "RCS Pressure.
Temperature, and Flow Departure from Nucleate Boiling (DNB)
Limits;" LC0 3.4.2. "RCS Minimum Temperature for
Criticality;" and Safety Limit 2.1. " Safety Limits;" also
provide operational restrictions for pressure, temperature
and maximum pressure. Furthermore. MODES 1 and 2 are above
the temperature range of concern for nonductile failure, and
stress analyses have been performed for normal maneuvering
profiles, such as power ascension or descent.

ACTIONS A.1 and A.2

Operation outside the P/T limits during MODE 1. 2. 3. or 4
must be corrected so that the RCPB is returned to a
condition that has been verified by stress analyses. The
30 minute Completion Time reflects the urgency of restoring
the parameters to within the analyzed range. Most
violations will not be severe, and the activity can ben

C accomplished in this time in a controlled manner.

Besides restoring operation within limits, an engineering
evaluation is required to determine if RCS operation can
continue. The evaluation must verify the RCPB integrity
remains acceptable and must be completed before continuing
operation. Several methods may be used, including
comparison with pre-analyzed transients in the stress
analyses, new analyses, or inspection of the components.

For the vessel beltline only. ASME Code. Section XI.
Appendix E (Ref. 7), may be used to support the evaluation.

The 72 hour Completion Time is reasonable to accomplish the
evaluation. The evaluation for a mild violation is possible
within this time. but more severe violations may require
special, event specific stress analyses or inspections. A
favorable evaluation must be completed before continuing to
operate.
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RCS P/T Limits
B 3.4.3

> BASES

ACTIONS (continued)

Condition A is modified by a Note requiring Required
Action A.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Recuired Action A.1
is insufficient because higher than analyzec stresses may
have occurred and may have affected the RCPB integrity.

B.1 and B.2

If a Required Action and associated Com)letion Time of
Condition A are not met, the unit must )e placed in a lower
MODE because either the RCS remained in an unacceptable P/T
region for an extended period of increased stress or a
sufficiently severe event caused entry into an
unacceptable region. Either possibility indicates a need
for more careful examination of the event, best acconplished

;

with the RCS at reduced pressure and temperature. In
reduced pressure and temperature conditions, the possibility
of propagation with undetected flaws is decreased.

A- If the required restoration activity of Required Action A.1
V cannot be accom)lished within 30 minutes. Required

Action B.1 and Required Action B.2 must be implemented to
reduce pressure and temperature.

If the required evaluation for continued operation cannot be i

accomplished within 72 hours or the results are
indeterminate or unfavorable action must proceed to reduce
pressure and temperature as specified in Required Action B.1 ;

and Required Action B.2. A favorable engineering evaluation ]
must be completed and documented before returning to i

operating pressure and temperature conditions,
i

Pressure and tem)erature are reduced by bringing the unit to
MODE 3 within 6 lours and to MODE 5 within 36 hours. i

i
The allowed Completion Times are reasonable based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging plant systems.

GU
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RCS P/T Limits
B 3.4.3 '

/3 BASESV
ACTIONS (continued)

C.1 and C.2

-Actions must be initiated immediately to correct operation
outside of the P/T limits at times other than when in i

MODE 1. 2. 3. or 4. so that the RCPB is returned to a
condition that has been verified by stress analysis. The
immediate Completion Time reflects the urgency of initiating
action to restore the parameters to within the analyzed
range. Most violations will not be severe, and the activity
can be accomplished in this time in a controlled menner.

Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify that the RCPB integrity remains
acceptable and must be completed prior to entry into MODE 4.
Several methods may be used, including comparison with
pre-analyzed transients in the stress analyses, or
inspection of the components.

For the vessel beltline only. ASME Code. Section XI.
Appendix E (Ref. 7), may be used to support the evaluation.

;

'
Condition C is modified by a Note requiring Required
Action C.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Recuired Action C.1
is insufficient because higher than analyzec stresses may
have occurred and may have affected the RCPB integrity.

1

!

1

i

a

O
BYRON - UNITS 1 & 2 B 3.4.3 - 7 Revision 0

4



- . . .- _- - .- - . - . - .

RCS P/T Limits
B 3.4.3

:

O BASES.NJ

SURVEILLANCE SR 3.4.3.1
REQUIREMENTS.

3

Verification that operation is within the PTLR limits is
required every 30 minutes when RCS 3ressure and temperature i

conditions are undergoing planned clanges. This Frequency
is. considered reasonable in view of the control room
indication available to monitor RCS status. Also, since
temperature rate of change limits are specified in hourly
increments, 30 minutes permits assessment and correction for i

minor deviations within a reasonable time. I

Surveillance for heatup, cooldown, or ISLH testing may be
discontinued when the definition given in the relevant plant
procedure for ending the activity is satisfied.

This SR is modified by a Note that only requires this SR to
be performed during system heatup, cooldown, and ISLH
testing. This SR is not required during critical operations
because the combination of LCO 3.4.2 establishing a lower

i

. bound and the Safety Limits establishing an upper bound will l

provide adequate controls to prevent a change in excess of |
| 100 F prior to entry into the performance condition of '

heatup and cooldown operations.,

REFERENCES 1. WCAP-14040, " Methodology Used to Develop Cold
Overpressure Mitigating System Setpoints and RCS
Heatup and Cooldown Limit Curves," June 1994.

2. 10 CFR 50, Appendix G.

3. ASME, Boiler and Pressure Vessel Code. Section III,
Appendix G.

4. ASTM E 185-82. July 1982.

5. 10 CFR 50, Appendix H.

6. Regulatory Guide 1.99, Revision 2. May 1988.

7. ASME. Boiler and Pressure Vessel Code, Section XI.
Appendix E.

A
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|- RCS Loops-MODES 1 and 2
i B 3.4.4

| [ B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.4 RCS Loops-MODES 1 and 2

|

L BASES
t

BACKGROUND The primary function of the RCS is removal of the heat
'

generated in the fuel due to the fission process, and;

transfer of this heat, via the Steam Generators (SGs), to
the secondary plant.

! The secondary functions of the RCS include:

a. Moderating the neutron energy level to the thermal
state, to increase the probability of fission:

1

i b. Improving the neutron economy by acting as a
reflector: '

c. Carrying the soluble neutron poison. boric acid;
L

d. Providing a second barrier against fission product
release to the environment; and'

O
t/ e. Removing the heat generated in the fuel due to fission

product decay following a unit shutdown.

The reactor coolant is circulated through four loops
| connected in parallel to the reactor vessel, each containing
'

an SG, a Reactor Coolant Pump (RCP). and appropriate flow
and temperature instrumentation for both control and
protection. The reactor vessel contains the clad fuel. The
SGs arovide the heat sink to the isolated secondary coolant.
The RCPs circulate the coolant through the reactor vessel,

and SGs at a sufficient rate to ensure proper heat transfer
and prevent fuel damage. This forced circulation of the,

'

reactor coolant ensures mi',ing of the coolant for proper
boration and chemistry control.

|
1

!
<

-
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RCS Loops-MODES 1 and 2
B 3.4.4 '

BASES

APPLICABLE Safety analyses contain various assumptions for the design
SAFETY ANALYSES bases accident initial conditions including RCS pressure.

RCS temperature, reactor power level, core parameters, and
safety system setpoints. The important aspect for this
LC0 is the reactor coolant forced flow rate, which is
represented by the number of RCS. loops in service.

Both transient and steady state analyses have been performed
to establish the effect of flow on the Departure from
Nucleate Boiling (DNB). The transient and accident analyses
for the plant have been performed assuming four RCS loops
are in operation. The majority of the plant safety analyses
are based on initial conditions at high core power or zero
power. The accident analyses that are most important to RCP
operation are the four aump coastdown, single pump locked
rotor, single pump (brocen shaft or coastdown), and rod
withdrawal events (Ref. 1).

The Uncontrolled Rod Cluster Control Assembly Bank i

Withdrawal from a Subcritical or Low Power Startu) Condition
'

and the spectrum of Rod Cluster Control Assembly Ejection
events were analyzed assuming only two of four RCPs in

p operation. This conservatively bounds operation in the
Q lower modes. Analyzing these transients with only two RCPs

in operation will result in a lower Departure from Nucleate
Boiling Ratio (DNBR), thus producing more limiting results.

Steady state DNB analysis has been performed for the four
RCS loop operation. For four RCS loo) operation, the steady
state DNB analysis, which generates t1e pressure and

,

temperature Safety Limit (SL) (i.e., the DNBR limit) assumes |
a maximum power level of 118% RTP. This is the design ~

overpower condition for four RCS loop o)eration. The value
for the accident analysis setpoint of t1e nuclear overpower
(high flux) trip is 109% RTP and is based on an analysis
assumption that bounds possible instrumentation errors. The
DNBR limit defines a locus of pressure and tem)erature
points that result in a minimum DNBR greater tlan or equal
to the critical heat flux correlation limit.

!
1

i

.

,

-x)
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RCS Loops-MODES 1 and 2
B 3.4.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

The unit is designed to o)erate with all RCS loops in
operation to maintain DNB1 above the SL. during all normal
operations and anticipated transients. By ensuring heat
transfer in the nucleate boiling region, adequate heat
transfer is provided between the fuel cladding and the
reactor coolant.

RCS Loops-MODES 1 and 2 satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO The purpose of this. LC0 is to require an adequate forced
flow rate for core heat removal. Flow is represented by the
number of RCPs in operation for removal of heat by the SGs.
To meet safety analysis acceptance criteria for DNB. four
pumps are required at rated power.

An OPERABLE RCS loop consists of an OPEFABLE RCP in
operation providing forced flow for beat transport and an
OPERABLE SG in accordance with tha S:eam Generator Tube
Surveillance Program.

O
BYRON - UNITS 1 & 2 B 3.4.4 - 3 Revision 0

_ _ - _ _ _ _ _ _ _



RCS Loops-MODES 1 and 2
B 3.4.4

BASES,

APPLICABILITY In MODES 1 and 2. the reactor is critical and thus has the,

potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accident analyses remain valid,
all RCS loops are required to be OPERABLE and in operation
in these MODES to prevent DNB and core damage.

The decay heat production rate is much lower than the full
power heat rate. As such, the forced circulation flow and
heat sink requirements are reduced for lower noncritical
MODES as indicated by the LCOs for MODES 3. 4. and 5.

Operation in other MODES is covered by:

LC0 3.4.5. "RCS Loops -MODE 3".
LC0 3.4.6. "RCS Loops -MODE 4":
LC0 3.4.7. "RCS Loops-MODE 5. Loops Filled":
LC0 3.4.8. "RCS Loops-MODE 5. Loops Not Filled":
LCO 3.9.5. " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LC0 3.9.6. " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

ACTIONS A.1

If the requirements of the LCO are not met, the Required
Action is to reduce power and bring the unit to MODE 3.
This lowers power level and thus reduces the core heat
removal needs and minimizes the possibility of violating DNB

-limits.

The Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging
safety systems.

:

!

l
,

.

'O
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RCS Loops-MODES 1 and 2
B 3.4.4

} BASES 3

SURVEILLANCE SR 3.4.4.1
REQUIREMENTS

This SR requires verification every 12 hours that each RCS
loop is in operation. Verification may include flow rate, i
temperature, or pump status monitoring, which helps ensure |that forced flow is providing heat removal while maintaining '

the margin to DNB. The Frequency of 12 hours is sufficient
considering other indications and alarms available to the
operator in the control room to monitor RCS loop I

performance.

I

'

REFERENCES 1. UFSAR. Ch'pter 15.

1

.i

!

l

|

i

!

<
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BASES
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RCS Loops-MODE 3
B 3.4.5 4

O B 3.4 REACTOR COOLANT SYSTEM (RCS)U
B 3.4.5 RCS Loops-MODE 3

BASES

BACKGROUND In MODE 3 the primary function of the reactor coolant is
removal of decay heat and transfer of this heat, via the
Steam Generator (SG), to the secondary plant fluid. A
secondary function of the reactor coolant is to act as a
carrier for soluble neutron poison, boric acid.

The reactor coolant is circulated through four RCS loops,
connected in parallel to the reactor vessel, each containing
an SG, a Reactor Coolant Pump (RCP), and appropriate flow,
pressure, level, and temperature instrumentation for
control, protection, and indication. The reactor vessel
contains the clad fuel. The SGs provide the heat sink. The
RCPs circulate the water through the reactor vessel and SGs
at a sufficient rate to ensure proper heat transfer and
prevent fuel damage.

In MODE 3. RCPs are used to provide forced circulation for
heat removal during heatup and cooldown. The MODE 3 decayO, heat removal requirements are low enough that a single RCS
loop with one RCP running is sufficient to remove core decay
heat. However, two RCS loops are required to be OPERABLE to
ensure redundant capability for decay heat removal.

APPLICABLE Whenever the Rod Control System is capable of rod
SAFETY ANALYSES withdrawal (i.e., the Reactor Trip Breakers (RTBs) are in

the closed position and the Control Rod Drive Mechanisms
(CRDMs) are energized) an inadvertent rod withdrawal from
subcritical, resulting in a power excursion, is possible
(Ref. 1). Such a transient could be caused by a malfunction'
of the rod control system. In addition, the possibility of
a power excursion due to the ejection of an inserted control
rod is possible with the breakers closed or open. Such a
tramient could be caused by the mechanical failure of a
CRDM.

O
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RCS Loops-MODE 3
B 3.4.5

BASES

j APPLICABLE SAFETY ANALYSES (continued)

Therefore, in MODE 3 with the Rod Control System capable of j
rod withdrawal, accidental control rod withdrawal frc.a !
subcritical is postulated and requires at least two RCS !

loops to be OPERABLE and in operation to ensure that the )accident analyses limits are met. For those conditions when
the Rod Control System is not capable of rod withdrawal. two
RCS loops are required to be OPERABLE. but only one RCS loop
is required to be in operation to be consistent with MODE 3
accident analyses.

Failure to provide decay heat removal may result in
challenges to a fission product barrier. The RCS loops are
part of the primary success path that functions or actuates
to prevent or mitigate a Design Basis Accident or transient
that either assumes the failure of, or 3 resents a challenge
to, the integrity of a fission product ]arrier.

RCS Loops-MODE 3 satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO The purpose of this LC0 is to require that at least two RCS
loops be OPERABLE. In MODE 3 with the Rod Control System
capable of rod withdrawal. two RCS loops are required to be
in operation due to the postulation of a )ower excursion i
because of an inadvertent control rod wit 1drawal. The
required number of RCS loops in operation ensures that the {
Safety Limit criteria will be met for all of the postulated |
accidents.

|

When the Rod Control System is not capable of rod
withdrawal, only one RCS loop in operation is necessary to
ensure removal of decay heat from the core and homogenous
boron concentration throughout the RCS. An additional RCS
loop is required to .)e OPERABLE to provide backup forced
flow capability.

!O
i
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RCS Loops-MODE 3
B 3.4.5

( BASES

LC0 (continued)

The Note permits all RCPs to be removed from operation
(i.e., not in opera tion) for s 1 hour per 8 hour period.
The purpose of the Note is to perform tests that are
designed to validate various accident analyses values. One
of these tests is validation of the pump coastdown curve
used as input to a number of accident analyses including a
loss of flow accident. This test is generally performed in
MODE 3 during the initial startup testing program, and as
such should only be performed once. If, however, changes
are made to the RCS that would cause a change to the flow
characteristics of the RCS the input values of the
coastdown curve must be revalidated by conducting the test
again. Another test performed during the startup testing
program is the validation of rod drop times during cold
conditions, both with and without flow.

The no flow test may be 3erformed in MODE 3. 4. or 5 and
requires that the pumps Je stopped for a short period of
time. The Note permits the stopping of the pumps in order
to perform this test and validate the assumed analysis
values. As with the validation of the pump coastdown curve,

e- this test should be 3erformed only once unless the flow
( characteristics of t1e RCS are changed. The 1 hour time

period specified is adequate to perform the desired tests.
and operating experience has shown that boron stratification
is not a problem during this short period with no forced
flow.

Utilization of the Note is permitted 3rovided the following
conditions are met, along with any otler conditions imposed
by procedures:

a. No operations are permitted that would dilute the RCS
boron concentration, thereby maintaining the margin to
criticality. Boron reduction is prohibited because a
uniform concentration distribution throughout the RCS
cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10 F
below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.
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RCS Loops-MODE 3
B 3.4.5

BASES

LCO (continued)

An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, which has the minimum water level
specified in SR 3.4.5.2. An RCP is OPERABLE if it is
capable of being powered and is able to provide forced flow
if required.

APPLICABILITY In MODE 3. this LCO ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. The most stringent condition
of the LCO. that is, two RCS loops OPERABLE and two RCS
loops in operation, applies to MODE 3 with the Rod Control
System capable of rod withdrawal. The least stringent
condition that is, two RCS loops OPERABLE and one RCS loop
in operation applies to MODE 3 with the Rod Control System
not capable of rod withdrawal.

Operation in other MODES is covered by:

c LCO 3.4.4. "RCS Loops -MODES 1 and 2":
LC0 3.4.6. "RCS Loops -MODE 4";
LCO 3.4.7. "RCS Loops-MODE 5. Loops Filled":
LCO 3.4.8. "RCS Loops-MODE 5. Loops Not Filled";
LCO 3.9.5. " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6. " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).
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RCS Loops-MODE 3
B 3.4.5

BASES,

ACTIONS A.1

If the required RCS loop is not in oaeration, and the Rod
Control System is ca)able of rod wit 1drawal, the Required
Action is to place t1e Rod Control System in a condition
incapable of rod withdrawal (e.g.. disable all CRDMs by
opening the RTBs or de-energizing the motor generator (MG)
sets). When the Rod Control System is capable of rod
withdrawal, it is postulated that a power excursion could
occur in the event of an inadvertent control rod withdrawal.
This mandates having the heat transfer capacity of two RCS
loops in operation. If only one loop is in operation, the
Rod Control System must be rendered incapable of rod
withdrawal. The Completion Time of 1 hour to defeat the Rod
Control System is adequate to perform these operations in an
orderly manner without exposing the unit to risk for an
undue time period.

B.1 and B.2

If no RCS loop is in o)eration with the Rod Control System
not capable of rod witidrawal, except as permitted by the

p Note in the LCO section, all operations involving a
(j reduction of RCS boron concentration must be suspended, and

action to restore one RCS loop to operation must be
immediately initiated. Boron dilution requires forced
circulation for proper mixing.

The immediate Completion Time reflects the importance of
maintaining o)eration for heat removal. The action to
restore must )e continued until one loop is restored to
operation.

.

A)(_
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RCS Loops-MODE 3
B 3.4.5

l
|

BASES

ACTIONS (continued)

C.I. C.2. and C.3

If no RCS loop is in operation with the Rod Control System
capable of rod withdrawal-. except as permitted by the Note
in the LCO section, or if the Required Action and associated
Completion Time of Condition A are not met, action must be
initiated to place the Rod Control System in a condition
incapable of rod withdrawal (e.g., disable all CRDMs by
opening the RTBs or de-energizing the MG sets).
Additionally. all operations involving a reduction of RCS
boron concentration must be suspended, and action to restore
one of the RCS loops to, operation must be immediately
initiated. Boron dilution requires forced circulation for
proper mixing, and disabling the CRDMs removes the
possibility of an inadvertent rod withdrawal.

The immediate Completion Time reflects the importance of
maintaining o)eration for heat removal. The action to
restore must 5e continued until one loop is restored to
operation. ,

{

(3 Ill

If one required RCS loop is inoperable, redundancy for heat
removal is lost. The Required Action is restoration of the
required RCS loop to OPERABLE status within the Completion
Time of 72 hours. Thh time allowance is a justified period ;

to be without the redundant, nonoperating loop because a |single loop in operation has a heat transfer capability
greater than that needed to remove the decay heat produced
in the reactor core and because of the low probability of a
failure in the remaining loop occurring during this period.

E.1

If the Required Action and associated Completion Time of,

Condition D are not met, the unit must be brought to MODE 4.
In MODE 4. the unit may be placed on the Residual Heat
Removal System. The additional Completion Time of 12 hours
is compatible with required operations to achieve cooldown
and depressurization from the existing unit conditions in an
orderly manner and without challenging plant systems.

4
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RCS Loops-MODE 3 ;

B 3.4.5 !

O BASES
V

ACTIONS (continued)

L F.1. F.2. and F.3 |

| If two required RCS loo)s are inoperable, action must be
i! initiated to place the Rod Control System in a condition '

incapable of rod withdrawal (e.g., disable all CRDMs by
; opening the RTBs or de-energizing the MG sets). All ;

operations involving a reduction of RCS boron concentration |

-

must be suspended, and action to restore one of the RCS l

loops to OPERABLE status must be initiated. Boron dilution
requires forced circulation for proper mixing. and disabling

|
the CRDMs removes the possibility of an inadvertent rod
withdrawal. The immediate Completion Time reflects the )importance of maintaining the capability for heat removal.
The action to restore must be continued until one loop is
restored to OPERABLE status.

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

This SR requires verification every 12 hours that the
required operating.-loops are in operation. Verification may

hes include flow rate, temperature, and pump status monitoring,
which helps ensure that forced flow is providing heat

;

removal. The Frequency of 12 hours is sufficient j
considering other indications and alarms available to the 1

operator in the control room to monitor RCS loop |

performance.
|

SR 3.4.5.2,

i

SR 3.4.5.2 requires verification of required SG OPERABILITY.
SG OPERABILITY is verified by ensuring that the secondary
side narrow range water level is a 18% for each required RCS |

!loop. If the SG secondary side narrow range water level is
< 18%. the tubes may become uncovered and the associated
loop may not be capable of providing the heat sink for i
removal of the decay heat. The 12 hour Frequency is :

considered adequate-in view of other indications available
in the control room to alert the operator to a loss of SG
level.

i

|
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RCS Loops-MODE 3
8 3.4.5

O BASESiV
SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.5.3 ;

l

Verification that the required RCPs are OPERABLE ensures i

that safety analyses limits are met. The requirement also
ensures that an additional RCP can be placed in operation.
if needed, to maintain decay heat removal and reactor
coolant circulation. Verification is performed by verifying
proper breaker alignment and power availability to the
required RCP. The Frequency of 7 days is considered
reasonable in view of other administrative controls
available and has been shown to be acceptable by operating
experience.

REFERENCES UFSAR. Section 15.4.1.

O

O
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RCS Loops-MODE 4
B 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS) -

B 3.4.6 RCS Loops-MODE 4

,ASES

-

BACKGROUND In MODE 4, the primary function of the reactor coolant is
the removal of decay heat and the transfer of this heat to
either the Steam Generator (SG) secondary side coolant or

,

the component cooling water via the Residual Heat Removal
(RHR) heat exchangers. The secondary function of the
reactor coolant is to act as a carrier for soluble neutron
poison, boric acid.

In MODE 4, the reactor coolant is circulated through at
least two of the four RCS loops connected in parallel to the
reactor vessel, each loop containing an SG, a Reactor
Coolant Pump (RCP), and appropriate flow, pressure, level,
and temperature instrumentation for control, 3rotection, and
indication. The RCPs circulate the coolant t1 rough the
reactor vessel and SGs at a sufficient rate to ensure proper
heat transfer and to prevent boric acid stratification.

In MODE 4. RHR loops can be used in lieu of RCS loops toO provide forced circulation. The intent of this LCO is to
provide forced flow from at least one RCP or one RHR loop
for decay heat removal and transport. The flow provided by
one RCP loop or RHR loop is adequate for decay heat removal.
The other intent of this LCO is to require that two paths be
available to provide redundancy for decay heat removal.

APPLICABLE In MODE 4. circulation of the reactor coolant increases the
SAFETY ANALYSES time available for mitigation of the accidental boron

dilution event. The RCS and RHR loops provide this
circulation.

RCS Loops-MODE 4 satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

O
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RCS Loops -MODE 4
B 3.4.6

/D BASESU
LCO The purpose of this LC0 is to require that at least two

loops be OPERABLE in MODE 4 and that one of these loops be
| in operation. The LCO allows the two loops that are

,

required to be OPERABLE to consist of any combination of RCS '

loops and RHR loops. Any one loop in operation provides
ienough flow to remove the decay heat from the core with

| forced circulation. An additional loop is required to be
| OPERABLE to provide redundancy for heat removal.

L
Note 1 permits all RCPs and RHR pumps to be removed from |

o)eration for s 1 hour per 8 hour period. The purpose of {|

l t7e Note is to permit tests that are designed to validate
! various accident analyses values. One of the tests

performed during the startup testing program is the
validation of rod drop times during cold conditions, both
with and without flow. The no flow test may be performed in
MODE 3. 4. or 5 and requires that the pumas be stopped for a
short period of time. The Note permits t1e stopping of the
pumps in order to perform this test and validate the assumed

1

analysis values. If necessary, this test may also be j
conducted after the initial startup testing program. The j
1 hour time period is adequate to perform the test and

e operating experience has shown that boron stratification is
not a problem during this short period with no forced flow.

Utilization of Note 1 is permitted provided the following
conditions are met along with any other conditions imposed
by procedures:

a. No operations are permitted that would dilute the RCS
boron concentration, therefore maintaining the margin
to criticality. Boron reduction is prohibited because
a uniform concentration distribution throughout the
RCS cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10 F
below saturation temperature. so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

,

I
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RCS LocN-MODE 4
8 3.4.6 i

( BASES

LC0 (continued)

Note 2 requires that the secondary side water temperature of
each SG be < 50 F above each of the RCS cold leg

) temperatures before the start of an RCP with any RCS cold
leg temperature s 350 F. This restraint is to prevent a low
temperature overpressure event due to a thermal transient
when an RCP is started.

An OPERABLE RCS loop comprises an OPERABLE RCP and an
OPERABLE SG which has the minimum water level specified in
SR 3.4.6.2.

Similarly for the RHR System, an OPERABLE RHR loop is
comprised of an OPERABLE RHR pump capable of providing
forced flow to an OPERABLE RHR heat exchanger. RCPs and RHR
pumps are OPERABLE if they are capable of being powered and
are able to provide forced flow if required.

APPLICABILITY In MODE 4. this LC0 ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. One loo) of either RCS or RHR-

)rovides sufficient circulation for t1ese purposes.s

iowever, two loops consisting of any combination of RCS and
RHR loops are required to be OPERABLE to provide adequate -

redundancy for decay heat removal.

Operation in other MODES is covered by:

LC0 3.4.4. "RCS Loops-MODES 1 and 2":
LCO 3.4.5 "RCS Loops -MODE 3":
LCO 3.4.7. "RCS Loops-MODE 5. Loops Filled":
LCO 3.4.8. "RCS Loops-MODE 5. Loops Not Filled";
LC0 3.9.5. " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6. " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

O
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RCS Loops -MODE 4 |
B 3.4.6 '

I
. BASES. '

ACTIONS A.1 and A.2

If no loop is in operation, except during conditions
permitted by the Note in the LC0 section, all operations
involving a reduction of RCS boron concentration must be
suspended and action to restore one RCS or RHR loop to
operation must be immediately initiated. Boron dilution
requires forced circulation to provide proper mixing and
preserve the margin to criticality. The immediate
Completion Times reflect the importance of maintaining
operation for decay heat removal.

B.1 and B.2

If one required RCS or RHR loop is inoperable and only one
required loop remains OPERABLE, the intended redundancy for
heat-removal is lost. Action must be initiated to restore a
second RCS or RHR loop to OPERABLE status. The immediate
Completion Time reflects the importance of maintaining the
availability of two paths for heat removal.

If the one required OPERABLE loop is an RHR loop and if the
o required loop is not restored to OPERABLE status, the unit
!.] must be brought to MODE 5 within 24 hours. Bringing the

unit to MODE 5 is a conservative action with regard to decay
heat removal. With only one RHR loop OPERABLE, the intended
redundancy for decay heat removal is lost and, in the event
of a loss of the remaining RHR loop, it would be safer to
initiate that loss from MODE 5 (s 200 F) rather than MODE 4
(200 to 350 F). The Completion Time of 24 hours is a
reasonable time, based on operating experience, to reach
MODE 5 from MODE 4 in an orderly manner and without
challenging plant systems.

C.1 and C.2 |

If no loop is OPERABLE. all operations involving a reduction
of RCS boron concentration must be suspended and action to
restore one RCS or RHR loop to OPERABLE status must be
initiated. Boron dilution requires forced circulation to
provide proper mixing and preserve the margin to
criticality. The immediate Completion Times reflect the

'
,

importance of maintaining the capability for decay heat
removal.

|

O
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RCS Loops-MODE 4
8 3.4.6

O BASESV
SURVEILLANCE SR 3.4.6.1
REQUIREMENTS

This SR requires verification every 12 hours that the
required operating RCS or RHR loop is in operation.
Verification may include flow rate, tem)erature, or pump

Istatus monitoring. .which helps ensure tlat forced flow is
i

providing heat removal. The Frequency of 12 hours is j
sufficient considering other indications and alarms
available .to the operator in the control room to monitor RCS
and RHR loop performance.

SR 3.4.6.2

SR 3.4.6.2 requires verification of required SG OPERABILITY.
SG OPERABILITY is verified by ensuring that the secondary
side narrow range water level is a 18% for each required RCS
loop. If the SG secondary side narrow range water level is
< 18%. the tubes may become uncovered and the associated
loop may not be capable of providing the heat sink necessary
for removal of decay heat. The 12 hour Frequency is
considered adequate in' view of other indications available
in the control room to alert the operator to the loss of SG

.q level.
V

SR 3.4.6.3

Verification that the required pum) is OPERABLE ensures that
an additional RCS or RHR pump can Je placed in operation, if
needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power available to the required pump.
The Frecuency of 7 days is considered reasonable in view of
other acministrative controls available and has been shown
to be acceptable by operating experience.

REFERENCES None,

Oi
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RCS Loops-MODE 5 Loops Filled i
B 3.4.7 |

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 RCS Loops-MODE 5. Loops Filled

BASES

BACKGROUND In MODE 5 with the RCS loops filled, the primary function of |the reactor coolant is the removal of decay heat and !

transfer this heat either to the Steam Generator (SG)
secondary side coolant via natural circulation (Ref.1) or

,

the component cooling water via the Residual Heat Removal l

(RHR) heat exchangers. While the principal means for decay )heat removal is via the RHR System, the SGs via natural
,

circulation are specified as a backup means for redundancy.
'

Even though the SGs cannot produce steam in this condition,
they are capable of being a heat sink due to their large |

contained volume of secondary water. As long as the SG !
secondary side water is at a lower temperature than the '

reactor coolant, heat transfer will occur. The rate of heat
transfer is directly proportional to the temperature
difference. The secondary function of the reactor coolant
is to act as a carrier for soluble neutron poison. boric
acid.

O in MODE 5 w4th <"e aCS leone f4,,ee. the reector coe,ent 4:
circulated by means of two RHR loops connected to the RCS,
each loop containing an RHR heat exchanger, an RHR pump, and
appropriate flow and temperature instrumentation for
control, protection, and indication. One RHR pump
circulates the water through the RCS at a sufficient rate to
prevent boric acid stratification.

The number of loops in operation can vary to suit the
operational needs. The intent of this LCO is to 3rovide
forced flow from at least one RHR loop for decay leat
removal and transport. The flbw
adequate for decay heat removal. provided by one RHR loop isThe other intent of this
LCO is to require that a second path be available to provide
redundancy for heat removal.

The second path can be another OPERABLE RHR loop or two
OPERABLE SGs to provide an alternate method for decay heat
removal via natural circulation.

O
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RCS Loops-MODE 5. Loops Filled
B 3 A.7

.

BASES

,

I
APPLICABLE In MODE 5. RCS circulation increases the time available for |
SAFETY ANALYSIS mitigation of an accidental boron dilution event. The RHR

loops provide this circulation and have been identified as
important contributors to risk reduction.

RCS Loops-MODE 5. Loops Filled, satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO The aurpose of this LC0 is to require that at least one of
the RHR loo]s be OPERABLE and in operation with an
additional 1HR loop OPERABLE or two SGs with secondary side
water level a 18%. One RHR loop provides sufficient forced
circulation to Jerform the safety functions of the reactor
coolant under t1ese conditions. An additional RHR loop is
required to be OPERABLE to meet single failure
considerations. However, if the standby RHR loop is not

,

OPERABLE, an acceptable alternate method is two SGs with !
their secondary side water levels a 18%. Should the !
operating RHR loop fail the SGs via natural circulation
could be used to remove the decay heat.

/m

Note 1 permits all RHR pumps to be removed from operation
s I hour per 8 hour period. The purpose of the Note is to
permit tests designed to validate various accident analyses
values. One of the tests performed during the startup
testing program is the validation of rod drop times during i

cold conditions, both with and without flow. The no flow
test may be performed in MODE 3. 4. or 5 and requires that
the pumps be stopped for a short period of time. The Note
permits stopping of the pumps in order to perform this test
and validate the assumed analysis values. If changes are
made to the RCS that would cause a change to the flow
characteristics of the RCS the input values must be
revalidated by conducting the test again. The 1 hour time
period is adequate to )erform the test, and operating
experience has shown tlat boron stratification is not likely
during this shor+ period with no forced flow.

!
|

{

i
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RCS Loops-MODE 5. Loops Filled
B 3.4.7

O BASESQ
LCO (continued) !

Utilization of Note 1 is permitted provided the following |
conditions are met, along with any other conditions imposed J

by procedures:
!

a. No operations are permitted that would dilute the RCS !

boron concentration. therefore maintaining the margin '

to criticality. Boron reduction is prohibited because ;

a uniform concentration distribution throughout the '

RCS cannot be ensured when in natural circulation: and

b. Core outlet temperature is maintained at least 10 F
below saturation temperature, so.that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

Note 2 allows one RHR loop to be inoperable for a period of |5 2 hours, provided that the other RHR loop is OPERABLE and i
in operation. This permits periodic surveillance tests to
be performed on the inoperable loop when such testing is
safe and possible.

i

p Note 3 requires that the secondary side water temperature of
each SG be < 50 F above each of the RCS cold leg
temperatures before the start of a Reactor Coolant Pump
(RCP) with an RCS cold leg temperat'tre s 350 F. This
restriction is to prevent a low temperature overpressure
event due to a thermal transient when an RCP is started.

Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of RHR
loops from operation when at least one RCS loop is in
o)eration. This Note provides for the transition to MODE 4
w1ere an RCS loop is permitted to be in operation and
replaces the RCS circulation function provided by the RHR
loops.

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat
exchanger. RHR pumps are OPERABLE if they are capable of
being )owered and are able to provide flow if required. An
OPERAB_E SG via natural circulation has greater than or
equal to the minimum water level specified in SR 3.4.7.2 and
is otherwise capable of providing the necessary heat sink
via natural circulation.

O
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RCS Loops-MODE 5. Loops Filled
B 3.4.7

( BASES

APPLICABILITY In MODE 5 with RCS loops filled, this LC0 requires forced
circulation of the reactor coolant to remove decay heat from
the core and to provide proper boron mixing. One loop of
RHR provides sufficient circulation for these purposes.
However, one additional RHR loop is required to be OPERABLE
or the secondary side water level of at least two SGs is
required to be a 18%.

Operation in other MODES is covered by:

LCO 3.4.4. "RCS Loops -MODES 1 and 2":
LCO 3.4.5. "RCS Loops -MODE 3":
LCO 3.4.6. "RCS Loops -MODE 4":
LC0 3.4.8. "RCS Loops-MODE 5. Loops Not Filled":
LCO 3.9.5. " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

ACTIONS A.1 and A.2
O'Q If no required RHR loop is in operation, except during :

conditions permitted by Note 1. all operations involving a !
reduction of RCS boron concentration must be suspended and
action to restore one RHR loop to operation must be
immediately initiated. Boron dilution requires forced
circulation to provide proper mixing and preserve the margin
to criticality. The immediate Completion Times reflect the
importance of maintaining operation for decay heat removal.

B.1 and C.1

If the required RHR loop is inoperable or the required SG(s)
have secondary side water levels < 18%. redundancy for heat i

removal is lost. Action must be initiated immediately to
restore either the requit ed RHR loop to OPERABLE status or
to restore the required SG secondary side water level (s).
The Required Actions will restore an available alternate
heat removal path. The immediate Completion Times reflect
the importance of maintaining the availability of two paths

,

for heat removal. i

i-
!

(O:
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RCS Loops-MODE 5 Loops Filled
B 3.4.7

BASES

ACTIONS (continued)

0.1. D.2.1. and D.2.2
1

If two requiced RHR loops are inoperable or the required RHR |
loo) and one or both SG secondary side water levels are not l

witlin limit (s), all operations involving a reduction of RCS
boron concentration must be sus) ended and action to restore
one RHR loop to operation must )e immediately initiated or
initiate action to restore required SG secondary side water
level to within limits. Boron dilution requires forced
circulation to provide proper mixing and preserve the margin !
to criticality. The immediate Completion Times reflect the
importance of maintaining operation for decay heat removal.

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

This SR requires verification every 12 hours that the
required operating RHR loop is in operation. Verification
may include flow rate, temperature, or pump status
monitoring, which helps ensure that forced flow is providing !

p heat removal. The Frequency of 12 hours is sufficient
d considering other indications and alarms available to the i

operator in the control room to monitor RHR loop {
performance.

1

SR 3.4.7.2
|

Verifying that at least two SGs are OPERABLE by ensuring !
their secondary side narrow range water levels are a 18% '

ensures an alternate decay heat removal method via natural
circulation in the event that the second RHR loop is not
OPERABLE If both RHR loops are OPERABLE, this surveillance
is not needed. The 12 hour Frequency is considered adequate
in view of other indications available in the control room
to alert the operator to the loss of SG level.

O
BYRON - UNITS 1 & 2 B 3.4.7 - 5 Revision 0



. . _ _ _ _ _ . .__ . . . _ _ _ _ . ._. . . . ._. __.

1

i

RCS Loops-MODE 5. Loops Filled
B 3.4.7

(] BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.7.3

Verification that a second RHR pump is OPERABLE, when
required. ensures that an additional pum) can be placed in
operation, if needed, to maintain decay 1 eat removal and
reactor-coolant circulation. Verification is performed by
verifying proper breaker alignment and power available to
the RHR pump. If secondary side water level is 2 18% in at
least two SGs, this surveillance is not needed. The
Frequency of 7 days is considered reasonable in view of

|

other administrative controls available and has been shown
to be acceptable by operating experience.

I

!
l

REFERENCES 1. NRC Information Notice 95-35. " Degraded Ability of
Steam Generators to Remove Decay Heat by Natural
Circulation," August 28, 1995.

I

:

|
|

;
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RCS Loops-MODE 5. Loops Not Filled
B 3.4.8

O B 3.4 REACTOR COOLANT SYSTEM (RCS)V
B 3.4.8 RCS Loops-MODE 5. Loops Not Filled

BASES

!

BACKGROUND In MODE 5 with the RCS loops not filled, the primary
lfunction of the reactor coolant is the removal of decay heat :

generated in the fuel, and the transfer of this heat to the |

component cooling water via the Residual Heat Removal (RHR) !
heat exchangers. The Steam Generators (SGs) are not '

available as a heat sink when the loops are not filled. The
secondary function of the reactor coolant is to act as a
carrier for the soluble neutron poison boric acid.

In MODE 5 with loops not filled only RHR pumps can be used
for coolant circulation. The number of pumps in operation
can vary to suit the operational needs. The intent of this I

LCO is to provide forced flow from at least one RHR pump for j
decay heat removal and transport, and to require that two
paths be available to provide redundancy for heat removal. j

i APPLICABLE In MODE 5. RCS circulation increases the time available for
SAFETY ANALYSES mitigation of an accidental boron dilution event. The RHR

loops provide this circulation and have been identified as )important contributors to risk reduction. The flow provided i

by one RHR loop is adequate for heat removal and for boron 1

mixing. j
.

RCS loops in MODE 5. Loops Not Filled, satisfie.s Criterion 4
of 10 CFR 50.36.(c)(2)(ii).

,

!

p.
O
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RCS Loops-MODE 5 Loops Not Filled
B 3.4.8

BASES

LCO The purpose of this LCO is to require that at least two RHR
loops be OPERABLE and one of these loops be in operation.
An OPERABLE loop is one that has the capability of
transferring heat from the reactor coolant at a controlled
rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of one running RHR pump
meets the LCO requirement for one loop in operation. An
additional RHR loop is required to be OPERABLE to meet
single failure considerations.

Note 1 permits all RHR pumps to be removed from operation
for s I hour. Utilization of Note 1 is permitted provided
the following conditions are met, along with any other
conditions imposed by procedures:

a. No operations are permitted that would dilute the RCS
boron concentration, therefore maintaining the margin
to criticality. Boron reduction is prohibited because
a uniform concentration distribution throughout the
RCS cannot be ensured when in natural circulation:

b. Core outlet temperature is maintained at least 10 F
p below saturation temperature, so that no vapor bubble
V may form and possibly cause a natural circulation flow

obstruction: and

c. No draining operations are permitted that would
further reduce the RCS water volume.

Note 2 allows one RHR loop to be inoperable for a period of
s 2 hours, provided that the other loop is OPERABLE and in
operation. This permits periodic surveillance tests to be
performed on the inoperable loop when these tests are safe
and possible.

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat
exchanger. RHR pumps are OPERABLE if they are capable of
being powered and are able to provide flow if required.

OU
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RCS Loops-MODE 5. Loops Not Filled
B 3.4.8

_ ( BASES

:

| APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat
! removal and coolant circulation by the RHR System.

Operation in other MODES is covered by:

| LC0 3.4.4, "RCS Loops-MODES 1 and 2";
LCO 3.4.5. "RCS Loops -MODE 3";
LC0 3.4.6. "RCS Loops -MODE 4";
LCO 3.4.7, "RCS Loops-MODE 5. Loops Filled":
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

|

ACTIONS A.1 and A.2

If no RHR loop is in operation, except during conditions
permitted by Note 1. all operations involving a reduction of
RCS boron concentration must be suspended and action to
restore one RHR loop to operation must be immediately

p initiated. Boron dilution requires forced circulation to
, d provide proper mixing and preserve the margin to

,

l criticality. The immediate Completion Times reflect the 1

importance of maintaining operation for decay heat removal.
;

B.1

If only one RHR loop is OPERABLE, except during conditions
,

permitted by Note 2, redundancy for decay heat removal is |lost and action must be initiated immediately to restore a '

second loop to OPERABLE status. The immediate Completion
Time reflects the importance of maintaining the availability '

of two paths for heat removal.

|

|

|

t

O-

.
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RCS Loops-MODE 5. Loops Not Filled
B 3.4.8 )

l

O BASES
U

ACTIONS (continued) I

C.1 and C.2

If no required RHR loops are OPERABLE, all operations
involving a reduction of RCS boron concentration must be

|

suspended and action must be initiated immediately to ;

restore an RHR loop to OPERABLE status. Boron dilution '

requires forced circulation to provide proper mixing and j
preserve the margin to criticality. The immediata i

Completion Times reflect the importance of maintaining the :
capability for heat removal.

i

!
'

SURVEILLANCE SR 3.4.8.1
REQUIREMENTS

This SR requires verification every 12 hours that the
required operating RHR loop is in operation. Verification
may include flow rate, temperature, or pump status
monitoring, which helps ensure that forced flow is providing
heat removal. The Frequency of 12 hours is sufficient
considering other indications and alarms available to the
operator in the control room to monitor RHR loop ;,

performance. 1
'

SR 3.4.8.2

Verification that a second RHR pump is OPERABLE ensures that
an additional pump can be placed in operation, if needed, to
maintain decay heat removal and reactor ccolant circulation.
Verification is performed by verifying proper breaker |
alignment and power available to the required pumps. The

'

Frequency of 7 days is considered reasonable in view of
other administrative controls available and has been shown
to be acceptable by operating experience.

REFERENCES None.

O
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Pressurizer
B 3.4.9

O B 3.4 REACTOR COOLANT SYSTEM (RCS),G
B 3.4,9 Pressurizer

BASES

'

BACKGROUND The pressurizer provides a point in the RCS where liquid and
vapcr are maintained in equilibrium under saturated
conditions for pressure control Jurposes'to prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required primary system pressure during steady
state operation, and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients.

The pressure control components addressed by this
LC0 include the pressurizer water level, the required
heaters, and their controls and Engineered Safety Features
(ESF) power supplies. Pressurizer safety valves and
3ressurizer power operated relief valves are addressed by
_C0 3.4.10. " Pressurizer Safety Valves." and LCO 3.4.11.
" Pressurizer Power Operated Relief Valves (PORVs) "
respectively.

Tt.: intent of the LCO is to ensure that a steam bubble
exists in the pressurizer during MODES 1, 2. and 3 to
minimize the consequences of potential overpressure
transients. The presence of a steam bubble is consistent
with analytical assumptions. Relatively small amounts of
noncondensible gases can inhibit the condensation heat
transfer between the pressurizer spray and the steam, and
diminish the spray effectiveness for pressure control.

L >

L
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Pressurizer
B 3.4.9

BASES

BACKGROUND (com H)

Electrical immersion heaters, located in the lower section
-of the pressurizer vessel, keep the water in the pressurizer
at saturation temperature and maintain a constant operating
pressure. A minimum required available capacity of
pressurizer heaters ensures that the RCS pressure can be
maintained. The capability to maintain and control system
pressure is important for maintaining subcooled conditions
in the RCS and ensuring the capability to remove core decay
heat by either forced or natural circulation of reactor
coolant. Unless adequate heater capacity is available the
hot, high pressure condition cannot be maintained
indefinitely and still provide the required subcooling
margin in the primary system. Inability to control the
system pressure and maintain subcooling under conditions of
natural circulation flow in the primary system could lead to
a loss of single phase natural circulation and decreased
capability to remove core decay heat.

The pressurizer heaters are powered fron' the non-Ciass 1E
buses. The pressurizer' heaters are non-scfaty related.
Plant design includes a total heater capacity of 1800 kW
that is divided into four groups, with separate controls forO the proportional and backup grou)s. The non-Class 1E ESF
buses servicing the pressurizer 1 eaters can be powered from
the Unit Auxiliary Transformer, the System Auxiliary
Transformer (SAT). or the emergency diesel generator by
closing the ESF to non-ESF crosstie breaker.

APPLICABLE In MODES 1. 2. and 3. the .C0 requirement for a steam bubble
SAFETY ANALYSES is reflected implicitly in the accident analyses. Safety

analyses performed for lower MODES are not limiting. All
analyses performed from a critical reactor condition assume
the existence of a steam bubble and saturated conditions in
the pressurizer. In making this assumption the analyses
neglect the small fraction of noncondensible gases normally
present.

Safety analyses presented in the UFSAR (Ref.1) do not take
credit for pressurizer heater operation: however, an
implicit initial condition assumption of the safety analyses
is that the RCS is operating at normal pressure.

't
.
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B 3.4.9

O BASESv
APPLICABLE SAFETY ANALYSES (continued) !

The maximum pressurizer water level limit which ensures that
a steam bubble exists in the pressurizer satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii). Although the heaters
are not specifically used in accident analysis. they provide ,

the capability to maintain subcooling in the long term
during loss of offsite power. as indicated in NUREG-0737
(Ref. 2). and thus, satisfy Criterion 4 of
10 CFR 50.36(c)(2)(ii).

I

LCO The LCO requirement for the pressurizer to be OPERABLE with
a water volume s 1656 cubic feet, which is equivalent to
s 92% ensures that a steam bubble exists. Limiting the
LCO maximum operating water level preserves the steam space
for pressure control. The LCO has been established to
ensure the capability to establish and maintain pressure
control for steady state operation and to minimize the
consequences of potential overpressure transients.
Requiring the presence of a steam bubble is also consistent
with analytical assumptions.

The LCO requires two groups of OPERABLE pressurizer heaters.
each with a capacity a 150 kW. capable of being powered from
redundant ESF power supplied buses. Since the only safety
function for pressurizer heaters is in a loss of offsite
power condition, normal power is not required for !
OPERABILITY. The minimum heater capacity required is i
sufficient to maintain the RCS near normal operating

,

pressure when accounting for heat losses through the lpressurizer insulation. By maintaining the pressure near
the operating conditions, a wide margin to subcooling can be
obtained in the loops. The value of 150 kW is derived from
generic evaluation of Westinghouse pressurizer heat loss
calculations (Ref. 3).

BYRON - UNITS 1 & 2 B 3.4.9 - 3 Revision 0
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Pressurizer |
B 3.4.9 i

BASES

APPLICABILITY The need for pressure control is most Jertinent when core
heat can cause the greatest effect on RCS temperature,
resulting in the greatest effect on 3ressurizer level and
RCS pressure control. Thus, applica)ility has been ;
designated for MODES 1 and 2. The applicability is also :

3rovided for MODE 3. The purpose is to prevent solid water
RCS operation during heatup and cooldown to avoid rapid !
pressure rises caused by normal operational perturbations. I

such as reactor coolant pump startup.

In MODES 1, 2. and 3. there is need to maintain the
availability of pressurizer heaters. ca)able of being
powered from an ESF power supply. In t1e event of a loss of
offsite power, the initial conditions of these MODES give |
the greatest demand for maintaining the RCS in a hot ;

pressurized condition with loop subcooling for an extended |period. For MODE 4. 5. or 6. it is not necessary to control <

pressure (by heaters) to ensure loop subcooling for heat,

transfer when the Residual Heat Removal (RHR) System is in
service, and therefore, the LCO is not applicable. '

:

!

ACTIONS A.1. A.2. A.3. and A.4

Pressurizer water level control malfunctions or other plant
evolutions may result in a pressurizer water level above the
nominal upper limit even with the unit at steady state
conditions. In MODE 1 at > 10% RTP (P-7), the unit will

I trip since the upper limit of this LCO is the same as the
' Pressurizer Water Level-High Trip.

If the pressurizer water level is not within the limit,
action must be taken to bring the plant to a MODE in which
the LCO does not apply. To achieve this status, within

i 6 hours the unit must be brought to MODE 3. with all rods
| fully inserted and incapable of withdrawal. Additionally,

the unit must be brought to MODI 4 within 12 hours. This
takes the unit out of the applicable MODES.

The allowed Completion Times are reasonable, based on |
operating experience, to reach the required unit conditions i

from full power conditions in an orderly manner and without i

challenging plant systems. |

|
!
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%)

| - ACTIONS (continued)

B.1

| If the required groups of pressurizer heaters are
| inoperable, restoration is required within 72 hours. The
! Completion Time of 72 hours is reasonable considering the

antici)ation that a demand caused by loss of offsite power
would 3e unlikely in this period. Pressure control may be,

maintained during this time using the remaining pressurizer
| heater capability.

C.1 and C.2

If Required Action B.1 and its associated Com)letion Time
are not met, the unit must be brought to a M0]E in which the
LCO does not apply. To achieve this status, the unit must
be brought to MODE 3 within 6 hours and to MODE 4 within
12 hours. The allowed Completion Times are reasonable,

ibased on operating experience, to reach the recuired unit i

conditions from full power conditions in an orcerly manner j
and without challenging plant systems. !

O
SURVEILLANCE SR 3.4.9.1
REQUIREMENTS

This SR requires that during steady state operation
pressurizer level is maintained below the nominal upper
limit to provide a minimum space for a steam bubble. The
Surveillance is performed by observing the indicated level.
The Frequency of 12 hours corresponds to verifying the
)arameter each shift. The 12 hour interval has been shown.

)y operating practice to be sufficient to regularly assess
level for any deviation and verify that operation is
consistent with the safety analyses assumption of ensuring
that a steam bubble exists in the pressurizer. Alarms are
also available for early detection of abnormal level
indications.

.

!

,

|

|
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.9.2

The SR is satisfied when the power supplies are demonstrated
to be capable of producing the minimum power and the
associated pressurizer heaters are verified to be = 150 kW.
This is performed by energizing the heaters and measuring
circuit current. The Frequency of 18 months is considered
adequate to detect heater degradation and has been shown by
operating experience to be acceptable.

SR 3.4.9.3

This Surveillance demonstrates that the heaters can be
manually transferred from the normal non-ESF power supply to
the ESF power supply and energized. The Frequency of
18 months is based on a typical fuel cycle and is consistent
with similar verifications of ESF power supplies.

REFERENCES 1. UFSAR. Chapter 15.
ry(g 2. NUREG-0737, " Clarification of TMI Action Plan

Requirements," November 1980.

3. Westinghouse Owners Group Study, " Emergency Power
Supply Requirements for the Pressurizer Heaters."
transmitted via B. L. King to C. Reed, TMI-0G-83.
September 26, 1979.

O
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B 3.4.10

O B 3,4 REACTOR COOLANT SYSTEM (RCS)
y

B 3.4.10 Pressurizer Safety Valves

BASES

,

BACKGROUND The )ressurizer safety valves provide, in conjunction with
the teactor Protection System overpressure protection for
the RCS. The pressurizer safety valves are totally enclosed
)op type, spring loaded, self actuated valves with
Jackpressure compensation. The safety valves are designed
to prevent the system pressure from exceeding the system
Safety Limit (SL). 2735 psig. which is 110% of the design
pressure.

Because the safety valves are totally enclosed and self
actuating, they are considered independent components. The
relief capacity for each valve. 420.000 lb/hr. is based on
postulated overpressure transient conditions resulting from
a complete loss of steam flow to the turbine. This event
results in the maximum surge rate into the pressurizer.

,

which specifies the minimum relief capacity for the safety
valves. The discharge flow from the pressurizer safety
valves is directed to the pressurizer relief tank. This

(% discharge flow is indicated by an increase in temperature i

downstream of the pressurizer safety valves or increase in
the pressurizer relief tank temperature or level.

Overpressure protection is recuired in MODES 1. 2. 3. 4.
and 5: however, in MODES 4 anc 5. and in MODE 6 with the
reactor vessel head on, over)ressure protection is provided
by operating 3rocedures and )y meeting the requirements of
LCO 3.4.12. "_ow Temperature Overpressure Protection -(LTOP)
System."

The upper and lower pressure limits are based on the 1%

tolerance requirement (Ref.1) for lifting pressures above
1000 psig. The lift setting is for the ambient conditions
associated with MODES 1. 2. and 3. This requires either
that the valves be set hot or that a correlation between hot
and cold settings be established. 1

O
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Pressurizer Safety Valves
B 3.4.10 :

I
!

-

BASES

BACKGROUND (continued)

The pressurizer safety valves are part of the primary
isuccess path and mitigate the effects of postulated |

accidents. OPERABILITY of the safety valves ensures that :
the RCS pressure will be limited to 110% of design pressure. |The consequences of exceeding the American Society of
Mechanical Engineers (ASME) pressure limit (Ref. 1) could
include damage to RCS comporients. increased leakage, or a
requirement to perform additional stress analyses prior to j

,

resumption of reactor operation. i

APPLICABLE All accident and safety analyses in the UFSAR (Ref. 2) that
SAFETY ANALYSES require safety valve actuation assume operation of three

pressurizer safety valves to limit increases in RCS
pressure. The overpressure 3rotection analysis (Ref. 3) is
also based on operation of t1ree safety valves. Accidents
that could result in overpressurization if not properly
terminated include:

a. Uncontrolled rod withdrawal from full power:

) b. Loss of reactor coolant flow:

I c. Loss of external electrical load:

| d. Loss of normal feedwater: |

! e. Loss of all AC power to station auxiliaries- i

.
i

'

f. Locked rotor: and

g. Feedwater line break. !
'

1

Detailed analyses of the above transients are contained in
Reference 2. Safety valve actuation is required in
events c d. and e (above) to limit the pressure increase.
Compliance with this LCO is consistent with the design bases

j and accident analyses assumptions.
!

Pressurizer safety valves satisfy Criterion 3 of,

'

10 CFR 50.36(c)(2)(ii).

I
.
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Pressurizer Safety Valves
,

B 3.4.10 '

BASES -

LC0 The three pressurizer safety valves are set to open at the
RCS design pressure (2500 psia), and within the ASME
specified tolerance, to avoid exceeding the maximum design '

pressure SL, to maintain accident analyses assumptions, and
to comply with ASME requirements. The u)per and lower
pressure tolerance limits are based on t1e 1% tolerance
requirements (Ref.1) for lifting pressures above 1000 psig.
The limit protected by this Specification is the Reactor
Coolant Pressure Boundary (RCPB) SL of 110% of design
pressure. Ino)erability of one or more valves could result
in exceeding t1e SL if a transient were to occur. The
consecuences of exceeding the ASME pressure limit could
incluce damage to one or more RCS components, increased
leakage, or additional stress analysis being required prior
to resumption of reactor operation.

The Note allows entry into MODE 3 with the lift settings
outside the LCO limits. This permits testing and
examination of the safety valves at high pressure and
temperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The
cold setting gives assurance that the valves are OPERABLE

O be removed from service for testing. The 54 hour exception |

near their design condition. Only one valve at a time will

is based on 18 hour outage time for each of the three !
valves. The 18 hour period is derived from operating
experience that hot testing can be performed in this time
frame.

APPLICABILITY In MODES 1, 2, and 3. OPERABILITY of three valves is
required because the combined capacity is required to keep >

reactor coolant pressure below 110% of its design value
during certain accidents. MODE 3 is conservatively
included, although the listed accidents may not require the
safety valves for protection.

The LCO is not applicable in MODES 4 and 5. and in MODE 6
with the reactor vessel head on, because Low Temperature
Overpressure Protection (LTOP) is provided. Overpressure
)rotection is not required in MODE 6 with reactor vessel
lead detensioned.

v
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O BASESV
ACTIONS A.1

With one pressurizer safety valve ino)erable, restoration
must take place within 15 minutes. T1e Completion Time of
15 minutes reflects the importance of maintaining the RCS
Overpressure Protection System. An inoperable safety valve
coincident with an RCS overpressure event could challenge
the integrity of the pressure boundary.

B.1 and B.2

If Required Action A.1 and its associated Completion Time
are not met or if two or more pressurizer safety valves are
inoperable, the unit must be brought to a MODE in which the
requirement does not apply. To achieve this status, the
unit must be brought to at least MODE 3 within 6 hours and
to MODE 4 within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and witho.t challenging plant systems. In
MODE 4. overpressure protection is provided by the LTOP
System. The change from MODE 1, 2, or 3 to MODE 4 reduces

e the RCS energy (core power and pressure). lowers the
potential for large pressurizer insurges, and therebyu

removes the need for overpressure protection by three
pressurizer safety valves.'

SURVEILLANCE SR 3.4.10.1
REQUIREMENTS

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance
with the requirements of Section XI of the ASME Code
(Ref. 4), which provides the activities and Frequencies:

| necessary to satisfy the SRs. No additional requirements
are specified.

The pressurizer safety valve setpoint is 1% of a nominal
2485 psig.

|

IO
!V
.
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Pressurizer Safety Valves ,
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BASES
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i REFERENCES 1. ASME. Boiler and Pressure Vessel Code Section III.

2. UFSAR. Chapter 15,

3. WCAP-7769 Rev. 1. June 1972. l

4. .ASME, Boiler and Pressure Ves. 'l Code. Section XI. !

!

|
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Pressurizer PORVs
B 3.4.11

1

B 3.4' REACTOR COOLANT SYSTEM (RCS)

| B 3.4 11 Pressurizer Power Operated Relief Valves (PORVs).

BASES
i

|
~

BACKGROUND The pressurizer is equipped with two types of devices for
pressure relief; pressurizer safety valves and PORVs. The
PORVs are air operated valves that are controlled to open at
a specific set pressure when the pressurizer pressure
increases and close when the pressurizer pressure decreases.
The PORVs may also be manually operated from the control
room.

Block valves, which are normally open, are located between
the pressurizer and the PORVs. The block valves are used to
isolate the PORVs in case of excessive leakage or a stuck
open PORV. Block valve closure is accomplished manually
using controls in the control room. A stuck open PORV is,
in effect, a small break Loss Of Coolant Accident (LOCA).
As such, block valve closure terminates the RCS
depressurization and coolant inventory loss.

A The PORVs and their associated block valves may be used by
.( plant operators to depressurize the RCS to recover from

certain transients if normal pressurizer spray is not
available. Additionally, the series arrangement of the
PORVs and their block valves permit performance of
surveillances on the valves during power operation.

The PORVs may also be used for feed and bleed core cooling
in the case of multiple equipment failure events that are
not within the design basis, such as a total loss of
feedwater.

The PORVs. their block valves, and their controls are
powered from the vital buses that normally receive power
from offsite power sources, but are also capable of being
powered from emergency power sources in the event of a loss
of offsite power. Two PORVs and their associated block
valves are powered from two separate safety trains (Ref. 1).

|O
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BASES

BACKGROUND (continued)

The unit has two PORVs. each having a relief capacity of
210.000 lb/hr at 2350 psia. The functional design of the .

PORVs is based on maintaining pressure below the Pressurizer !
Fressure-High reactor trip setpoint following a step
reduction of 50% of full load with steam dump. In addition. |
the PORVs minimize challenges to the pressurizer safety i
valves and also may be used for Low Temperature Overpressure '

Protection (LTOP). See LCO 3.4.12. " Low Temperature
Overpressure Protection (LTOP) System." ;

.. i

APPLICABLE Plant operators employ the PORVs to depressurize the RCS in !
SAFETY ANALYSES response to certain unit transients if normal pressurizer

spray is not available. For the Steam Generator Tube
Rupture (SGTR) event, the safety analysis assumes that
manual operator actions are required to mitigate the event.
If a loss of offsite power is assumed to accompany the
event, normal pressurizer spray is unavailable to reduce RCS
pressure. The PORVs are assumed to be used for RCS
depressurization, which is one of the steps performed to
equalize the primary and secondary 3ressures in order to,

terminate the primary to secondary areak flow and the, i

radioactive releases from the affected steam generator. '

PORVs are also credited for automatic pressure control
during recovery from an inadvertent safety injection (SI).
While the automatic 3ressure control is assumed to function
for this event, the 30RV(s) can initially be in " manual" if
available for the operator to place in " auto" upon
recognition of the inadvertent SI (Ref. 5). Automatic
operation of the PORVs to control reactor coolant system ,

pressure reduces challenges to the pressurizer safety valves I

during an inadvertent SI at power. )

!

13 |

V
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Pressurizer PORVs
B 3.4.11

BASES

APPLICABLE SAFEfY ANALYSES (continued)

The PORVs are also modeled in safety analyses for events
that result in increasing RCS pressure for which Departure
from Nucleate Boiling Ratio (DNBR) criteria are critical
(Ref. 2). By assuming PORV actuation. the primary pressure
remains below the high pressurizer pressure trip setpoint:
thus, the DNBR calculation is more conservative. As such,
this actuation is not required to mitigate these events, and
this PORV automatic operation is. therefore, not required to
support an assumed safety function.

Pres.surizer PORVs satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO The LCO requires both manual and automatic operation of the
PORVs and manual operation of their associated block valves
to be OPERABLE to mitigate the effects associated with an
SGTR and inadvertent SI. However, placing the PORV(s) in
" manual" is acceptable, and the PORV may continue to be
OPERABLE if the automatic circuitry remains OPERABLE and the

n operator remains capable of returning the PORV(s) to " auto."
U

By maintaining two PORVs and their associated block valves
OPERABLE. the single failure criterion is satisfied. An
OPERABLE block valve may be either open, or closed and
energized with the capability to be o)ened, since the
required safety function is accomplis 1ed by manual
o)eration. Although typically open to allow PORV operation,
tie block valves may be OPERABLE when closed to isolate the
flow path of an inoperable PORV that is capable of being
manually and automatically cycled (e.g. as in the case of
excessive PORV leakage). Similarly, isolation of an
OPERABLE PORV does not render that PORV or block valve
ino)erable provided the relief function remains available
wit 1 manual and automatic action.

An OPERABLE PORV is required to be capable of manually and
automatically opening and closing, and not experiencing
excessive seat leakage. Excessive seat leakage, although
not associated with a specific acceptance criteria, exists
when conditions dictate closure of the block valve to limit
leakage.

O
V
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BASES

LC0 (continued)

Satisfying the LCO helps minimize challenges to fission
product barriers.

1

i

APPLICABILITY- In MODES 1. 2. and 3. the PORV and its block valve are i
required to be OPERABLE to limit the potential for a small |

break LOCA through the flow path. The most likely cause for !
a PORV small break LOCA is a result of a pressure increase '

transient that causes the PORV to automatically open.
Imbalances in the energy output of the core and heat removal

,

by the secondary system can cause the RCS pressure to j
increase to the PORV opening setpoint. The most rapid
increases will occur at the higher operating power and
pressure conditions of MODES 1 and 2. The PORVs are also
required to be OPERABLE in MODES 1. 2. and 3 for manual
actuation to mitigate a steam generator tube rupture event i
and for automatic actuation to mitigate an inadvertent SI '

event. |
|

Pressure increases are less prominent in MODE 3 because the
core input energy is reduced. but the RCS pressure is high.,.

| . Therefore, the LCO is applicable in MODES 1, 2. and 3. The
| LC0 is not applicable in MODE 4. 5. or 6, when both pressure
| and core energy are decreased and the pressure surges become

much less significant. LC0 3.4.12 addresses the PORV
requirements in MODES 4 and 5. and in MODE 6 with the
reactor vessel head in place.

|

i

*
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Pressurizer PORVs
B 3.4.11

f BASES

ACTIONS An ACTION Note 1 has been added to clarify that all
pressurizer PORVs and block valves are treated as separate
entities, each with separate Completion Times (i.e. the
Completion Time is on a component basis). The exception for
LC0 3.0.4. Note 2. permits entry into MODES 1. 2 and 3 to
perform cycling of the PORVs or block valves to verify their
OPERABLE status. Testing is not performed in lower MODES.

Al

PORVs may be inoperable but capable of being manually and
automatically cycled (e.g. excessive seat leakage). In
this condition, either the PORVs must be restored or the
flow path isolated within 1 hour. The associated block
valve is required to be closed but power must be maintained
to the associated block valve, since removal of power would
render the block valve inoperable. This permits operation
of the unit until the next refueling outage (MODE 6) so that
maintenance can be performed on the PORVs to eliminate the
problem condition.

B.1. B.2 and B.3

If one PORV is inoperable and not capable of being manually
cycled, it must be either restored or isolated by closing
the associated block valve and removing the power to the
associated block valve. The Completion Times of 1 hour are
reasonable, based on challenges to the PORVs during this
time period, and provide the operator adequate time to
correct the situation. If the inoperable valve cannot be
restored to OPERABLE status, it must be isolated within the
specified time. Because there is at least one PORV that
remains OPERABLE 72 hours is provided to restore the
inoperable PORV to OPERABLE status. If the PORV cannot be
restored within this time, the unit must be brought to a
MODE in which the LCO does not apply, as required by
Condition D.

Required Action B.2 is modified by a Note stating that
removing power from the block valve is not required unless
the associated PORV is inoperable due to being incapable of
being manually cycled. In the event the PORV is inoperable
solely due to inoperable automatic cycling capability, it is
desired for power to be retained to the block valve to allow
more readily accessible manual relief capabilities.

O
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Pressurizer PORVs
B 3.4.11

{ BASES

ACTIONS (continued)

C.1. and C.2

If one block valve is inoperable, then it is necessary to j

either restore the block valve to OPERABLE status within the !
Completion Time of 1 hour or place the associated PORV in |manual control. The prime importance for the capability to I

close the block valve is to isolate a stuck open PORV. |
Therefore, if the block valve cannot be restored to OPERABLE

|status within 1 hour, the Required Action is to place the
!PORV in manual control (i.e.. closed) to preclude its !

automatic opening for an over)ressure event and to avoid the i
potential for a stuck o)en PORV at a time that the block |

valve is ino)erable. T1e Completion Time of 1 hour is
reasonable. Jased on the small potential for challenges to
the system during this time period, and provides the
operator time to correct the situation.

Because at least one PORV remains OPERABLE. the operator is I
permitted a Com)letion Time of 72 hours to restore the
inoperable blocc valve to OPERABLE status. The time allowed
to restore the block valve is based upon the Completion Time

q for restoring an inoperable PORV in Condition B since the
b PORVs may not be capable of mitigating an event if the

inoperable block valve is not full open. If the block valve
is restored within the Completion Time of 72 hours, the
power will be restored, and the PORV restored to OPERABLE
status. If it cannot be restored within this additional
time, the unit must be brought to a MODE in which the LCO
does not apply, as required by Condition D.

p.1 and D.2

If the Required Action of Condition A. B. or C is not met,
then the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and to MODE 4
within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired plant conditions from full power conditions in an
orcerly manner and without challenging plant systems. In
MODE 4. 5. and 6 with the reactor vessel head on, automatic
PORV OPERABILITY may be required. See LC0 3.4.12.

/G
V
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L Pressurizer PORVs
| B 3.4.11

BASES

-ACTIONS (continued)

E.1 and E.2

If two PORVs are inoperable and not capable of being
manually and automatically cycled. Condition B and its
associated Required Actions would already be entered. The
Required Actions would either restore at least one valve
within the Completion Time of 1 hour or isolate the flow
3ath by closing and removing the power to the associated
] lock valves. The Completion Time of I hour is reasonable,
based on the small potential for challenges to the system
during this time and provides the operator time to correct
the situation. If no PORVs are restored within the
Completion Time then the unit must be brought to a MODE in
which the LCO does not apply. To achieve this status, the
unit must be brought to at least MODE 3 within 6 hours and
to MODE 4 within 12 hours. The allowed Completion Times are
reasonable based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems. In
MODE 4. 5. and 6 with the reactor vessel head on, automatic
PORV OPERABILITY may be required. See LCO 3.4.12.

F.1-

If two block valves are inoperable, it is necessary to
restore at least one block valve within 2 hours. The
Completion Time is reasonable based on the small poteatial
for challenges to the system during this time and provide
the operator time to correct the situation.

G.1 and G.2

If the Required Actions of Condition F are not met, the unit
must be brought to a MODE in which the LCO does not apply.
To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems. In MODE 4, 5. and 6 with the
reactor vessel head on, automatic PORV OPERABILITY may be
required. See LC0 3.4.12.

1
I

|

|O:
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Pressurizer PORVs
B 3.4.11

O BASESV
SURVEILLANCE SR 3.4.11.1
REQUIREMENTS

Block valve cycling verifies that the valve (s) can be opened
and closed if needed. The basis for the Frequency of
92 days is the ASME Code. Section XI (Ref. 3).

The Note modifies this SR by stating that it is not required
to be met with the block valve closed in accordance with the
Required Actions of this LCO. If the block valve is closed
to isolate an inoperable PORV that is incapable of being
manually and automatically cycled, the maximum Completion
Time to restore the PORV and open the block valve is
72 hours, which is well within the allowable limits (25%) to
extend the block valve Frequency of 92 days. Furthermore,
these test requirements would be completed by the reopening
of a recently closed block valve upon restoration of the
PORV to OPERABLE status (i.e., completion of the Required
Actions fulfills the SR).

SR 3.4.11.2

SR 3.4.11.2 requires a complete cycle of each PORV.
N Operating a PORV through one complete cycle ensures that the

.) PORV can be manually and automatically actuated for
mitigation of an SGTR and inadvertent SI. The Frecuency of
18 months is based on a typical refueling cycle anc industry
accepted practice.

The Note modifies the SR to allow entry into and operation
in MODE 3 prior to Jerforming the SR. This allows the test
to be performed in iODE 3 under operating temperature and
pressure conditions prior to entering MODE 1 or 2. In
accordance with Reference 4. this test should be performed
in MODE 3 or 4 to adequately simulate operating temperature
and pressure effects on PORV operation.

SR 3.4.11.3

Operating the solenoid air control valves and check valves
on the air accumulators ensures the PORV control system
actuates properly when called upon. The Frequency of
18 months is based on a typical refueling cycle and the
Frequency of the other Surveillances used to demonstrate
PORV OPERABILITY.

O
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Pressurizer PORVs
B 3.4.11 ;

BASES

SURVEILLANCE REQUIREMENTS (continued)
:

SR 3.4.11.4 '

SR 3.4.11.4 is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or
1

approximately at every refueling. CHANNEL CALIBRATION is a |

complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to masured
parameter within the necessary range and accuracy.

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the plant specific setpoint methodology. The i

difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

The Frequency of 18 months is based on the assumption of an
18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology.

GQ REFERENCES 1. Regulatory Guide 1.32. February 1977.

2. UFSAR, Section 15.2.

3. ASME. Boiler and Pressure Vessel Code. Section XI.

4. Generic Letter 90-06. " Resolution of Generic Issue 70,
" Power Operated Relief Valve and Block Valve

,

Reliability " and Generic Issue 94. " Additional Low
Temperature Overpressure Protection for Light Water
Reactors " pursuant to 10 CFR 50.54(f), June 25, 1990.

5. UFSAR, Section 15.5.1.

O
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LTOP System
B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS) j

B 3.4.12 Low Temperature Overpressure Protection (LTOP) System
i

BASES

BACKGROUND The LTOP System controls RCS pressure at low temperatures so
the integrity of the Reactor Coolant Pressure Boundary
(RCPB) is not compromised by violating the pressure and
temperature (P/T) limits of 10 CFR 50. Appendix G (Ref.1).
The reactor vessel is the limiting RCPB component for
demonstrating such protection. The PTLR provides the
maximum allowable actuation logic setpoints for the
pressurizer Power Operated Relief Valves (PORVs) and the
maximum RCS pressure for the existing RCS cold leg
temperature during cooldown, shutdown, and heatup to meet
the Reference 1 requirements during the MODES in which LTOP
is necessary.

!
The reactor vessel material is less ductile at low '

temperatures than at normal operating temperature. As the
vessel neutron exposure accumulates, the material toughness
decreases and becomes less resistant to pressure stress at

A low temperatures (Ref. 2). RCS pressure, therefore, is
U maintained low at low temperatures and is increased only

within the limits specified in the PTLR.

The potential for vessel overpressurization is most acute
when the RCS is water solid, occurring only while shutdown:
a pressure fluctuation can occur more quickly than an
operator can react to relieve the condition. Exceeding the
RCS P/T limits by a significant amount could cause brittle
cracking of the reactor vessel. LCO 3.4.3, "RCS Pressure
and Temperature (P/T) Limits," requires administrative
control of RCS pressure and tem)erature during heatup and
cooldown to prevent exceeding tie PTLR limits.

OV
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B 3.4.12

BASES

BACKGROUND (continued)

This LCO provides RCS over)ressure protection by having a
minimum coolant input capa)ility and having adequate
pressure relief capacity. Limiting coolant input capability
requires all Safety Injection (SI) pumps and all but one
charging pump (a centrifugal charging pum)) incapable of
injection into the RCS and isolation of t1e SI accumulators.
The pressure relief capacity requires either two redundant
RCS relief valves or a depressurized RCS and an RCS vent of
sufficient size. One RCS relief valve or the open RCS vent
is the overpressure protection device that acts to terminate
an increasing pressure event.

With minimum coolant input capability, the ability to
provide core coolant addition is restricted. The LCO does
not require the makeup control system deactivated or the SI
actuation circuits blocked. Due to the lower pressures in
the LTOP MODES and the expected core decay heat levels, the
makeup system can provide adequate flow via the makeup
control valve. If conditions require the use of more than
one centrifugal charging pump for makeup in the event of
loss of inventory, then pumps can be made available through
manual actions.

,

The LTOP System for pressure relief consists of two PORVs
with reduced lift settings. or two Residual Heat Removal
(RHR) suction relief valves, or one PORV and one RHR suction
relief valve, or a depressurized RCS and an RCS vent of
sufficient size. Two RCS relief valves are required for
redundancy. One RCS relief valve has adequate relieving
capability to prevent overpressurization for the required
coolant input capability.

BYRON - UNITS 1 & 2 B 3.4.12 - 2 Revision 0
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LTOP System
B 3.4.12

BASES

BACKGROUND (continued)
j

PORV Reauirements !

As designed for the LTOP System, each PORV is signaled to
1

o)en if the RCS pressure approaches a limit determined by |t1e LTOP actuation logic. -The LTOP actuation logic monitors
both RCS temperature and RCS 3ressure and determines when a
condition not acceptable in t1e PTLR limits is approached.
The wide range RCS temperature indications are auctioneered
to select the lowest temperature signal.

The lowest temperature signal is processed through a
function generator that calculates a pressure limit for that
tem)erature. The calculated pressure limit is then compared
wit 1 the indicated RCS pressure from a wide range pressure
channel. If the indicated pressure meets or exceeds the
calculated value, a PORV 1s signaled to open.

The PTLR presents the PORV setpoints for LTOP. The
setpoints are normally staggered so only one valve opens
during a low tem 3erature overpressure transient. Having the ;

setpoints of bota valves within the limits in the PTLR !r- ensures tF t the Reference 1 limits will not be exceeded in
f any anal). Went.

When a PORV is opened in an increasing pressure transient,
the release of coolant will cause the pressure increase to
slow and reverse. As the PORV releases coolant, the RCS

i
pressure decreases until a reset pressure is reached and the j
valve is signaled to close. The pressure continues to -

decrease below the reset pressure as the valve closes.

!

,

;

\,
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LTOP System
B 3.4.12

BASES

BACKGROUND (continued)

RHR Suction Relief Valve Reovirements

During LTOP MODES, the RHR System is operated for decay heat
removal and low pressure letdown control. Therefore, the
RHR suction isolation valves are o]en in the piaing from the
RCS hot legs to the inlets of the RHR pumps. W111e these
valves are open, the RHR suction relief valves are exposed
to the RCS and are able to relieve pressure transients in
the RCS.

The RHR suction isolation valves must be open to mak. ne !

RHR suction relief valves OPERABLE for RCS overpressu,
mitigation. The RHR suction relief valves are spring
loaded, bellows type water relief valves with pressure i

tolerances and accumulation limits established by
Section III of the American Society of Mechanical Engineers

.

(ASME) Code (Ref. 3) for Class 2 relief valves 1

RCS Vent Reouirements

Once the RCS is dearessurized, a vent exposed to the
(~g containment atmosplere will maintain the RCS at containment
C/ ambient pressure in an RCS overpressure transient. if the

irelieving requirements of the transient do not exceed the
,

capabilities of the vent. Thus, the vent path must be i
capable of relieving the flow resulting from the limiting )LTOP mass or heat input transient, and maintaining pressure i

below the P/T limits. The required vent capacity may be
provided by one or more vent paths.

For an RCS vent to meet the flow capacity requirement. it
requires removing a pressurizer safety valve. removing a
PORV's internals. and disabling its block valve in the open
position, or similarly establishing any comparable vent.
The vent path (s) must be above the level of reactor coolant. |
so as not to drain the RCS when open.

.

|

I

4

i

i
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B 3.4.12

( BASES

APPLICABLE Safety analyses (Ref. 4) demonstrate that the reactor vessel
SAFETY ANALYSES is adequately protected against exceeding the Reference 1

P/T limits. In MODES 1. 2 and 3. the pressurizer safety
valves will prevent RCS pressure from exceeding the
Reference 1 limits. In MODE 4 and below. overpressure
prevention falls to two OPERABLE RCS relief valves or to a
depressurized RCS and a sufficient sized RCS vent. Each of
these means has a limited overpressure relief capability.

The actual temperature at which the pressure in the P/T |
limit curve falls below the pressurizer safety valve i
setpoint increases as the reactor vessel m6terial toughness i

decreases due to neutron embrittlement. Each time the PTLR
curves are revised, the LTOP System must be rc-evaluated to
ensure its functional requirements can still be met using
the RCS relief valve method or the depressurized and vented
RCS condition.

The PTLR contains the acceptance limits that define the LTOP
requirements. Any change to the RCS must be evaluated
against the Reference 4 analyses to determine the impact of
the change on the LTOP acceptance limits.

Transients that are capable of overpressurizing the RCS are
categorized as either mass or heat input transients,
examples of which follow:

Mass Inout Tvoe Transients |
|

a. Inadvertent safety injection; or '

b. Charging / letdown flow mismatch.

Heat Inout Tvoe Transients

a. Inadvertent actuation of pressurizer heaters;

b. Loss of RHR cooling: or

c. Reactor Coolant Pump (RCP) startup with temperature
asymmetry within the RCS or between the RCS and steam
generators.

O
V

BYRON - UNITS 1 & 2 B 3,4.12 - 5 Revision 0

1



.- - - -
._. .

LTOP System
B 3.4.12

(^- w)i
BASES

APPLICABLE SAFETY ANALYSES (continued)

The following are required during the LTOP MODES to ensure
that mass and heat input transients do not occur, which
either of the LTOP overpressure protection means cannot
handle:

Rendering all SI pumps and all charging pumps but onea.
centrifugal charging pump incapable of injection;

b. Deactivating the accumulator discharge isolation
valves in their closed positions; and

c. Disallowing start of an RCP if secondary temperature
is more than 50 F above primary temperature in any one
loop. LC0 3.4.6. "RCS Loo)s -MODE 4. " and LCO 3.4.7
"RCS Loops -MODE 5. Loops rilled." provide this
protection.

The Reference 4 analyses demonstrate that either one RCS
relief valve or the dearessurized RCS and RCS vent can
maintain RCS pressure 3elow limits when only one centrifugal
charging pump is actuated. Thus, the LCO allows only one

Q(N
centrifugal charging pump OPERABLE during the LTOP MODES.
Since none of the overpressure protection methods can handle
the pressure transient need from accumulator injection, when
RCS temperature is low, the LC0 also requires the
accumulators isolation when accumulator pressure is greater
than or equal to the maximum RCS pressure for the existing
RCS cold leg temperature allowed in the PTLR. The isolated
accumulators must have their discharge valves closed and the
valve power supply breakers in their open positions.

C's
U
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LTOP System
B 3.4.12

BASES

APPLICABLE SAFETY ANALYSES (continued)

PORV Performance

The fracture mechanics analyses show that the vessel is
protected when the PORVs are set to open at or below the
limit shown in the PTLR. The setpoints are derived by
analyses that model the performance of the LTOP System,
assuming the limiting mass addition transient of one
centrifugal charging pump injecting into a water solid RCS
or the limiting heat input transient of the startup of an
idle RCP with the secondary water in the steam generator
s 50 F above the RCS cold leg temperatures. These analyses
censider pressure overshoot and undershoot beyond the PORV
opeaing and closing, resulting from signal processing and
valve stroke times. The PORV setpoints at or below the
derived limit ensures the Reference 1 P/T limits will be
met.

The PORV setJoints in the PTLR will be updated. as
necessary, w1en the P/T limits are revised. The P/T limits
are aeriodically modified as the reactor vessel material
touginess decreases due to neutron embrittlement caused by
neutron irradiation. Revised limits are determined using

V neutron fluence projections and the results of examinations
of the reactor vessel material irradiation surveillance
specimens. The Bases for LCO 3.4.3 discuss these
examinations.

The PORVs are considered active components. Thus, the
failure of one PORV is assumed to represent the worst case,
single active failure.
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[ BASES

APPLICABLE SAFETY ANALYSES (continued)

RHR Suction Relief Valve Performance

The RHR suction relief valves do not have variable pressure
and temperature lift setpoints like the PORVs. Analyses
must show that one RHR suction relief valve with a setpoint
s 450 psig will pass flow greater than that required for the
limiting LTOP transient while maintaining RCS pressure less
than the P/T limit curve. Assuming all relief flow
requirements during t',3 limiting LTOP event, an RHR suction
relief valve will maintain RCS pressure to within the valve
rated lift setpoint, plus an accumulation s 10% of the rated
lift setpoint.

As the RCS P/T limits are decreased to reflect the loss of
toughness in the reactor vessel materials due to neutron
embrittlement, the RHR suction relief valves must be
analyzed to still accommodate the design basis transients
for LTOP.

The RHR suction relief valves are considered active
components. Thus, the failure of one valve is assumed to
represent the worst case single active failure.

RCS Vent PerfUrmance

With the RCS depressurized, analyses show a vent size of
2.0 square inches is capable of mitigating the allowed LTOP
overpressure transient. The capacity of a vent this size is
greater than the flow of the limiting transients for the
LTOP configuration, maintaining RCS pressure less than the
maximum pressure on the P/T limit curve.

The RCS vent size will be re-evaluated for compliance each
time the P/T limit curves are revised based on the results
of the vessel material surveillance.

The RCS vent is passive and is not subject to active
failure.

The LTOP System satisfies Criterion 2 of
10 CFR EP.36(c)(2)(ii).

O
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LTOP System
B 3.4.12

( BASES

LC0 This LCO requires that the LTOP System is OPERABLE. The
LTOP System is OPERABLE when the minimum coolant input and
pressure relief capabilities are OPERABLE. Violation of
this LC0 could lead to the loss of low temperature
overpressure mitigation capability and violation of the

. Reference 1 limits as a result of an operational transient.

.To limit the coolant input capability, the LC0 requires no
SI pumps and a maximum of one charging pump (centrifugal) be
capable of injecting into the RCS. and all accumulator
discharge isolation valves be closed and de-energized (when
accumulator pressure is greater than or equal to the maximum
RCS pressure for the existing RCS cold leg temperature
allowed in the PTLR).

The LC0 is modified by a note that permits the o)eration in
MODE 4 with all SI pumps and charging pumps capa)le of RCS
injection whenever all RCS cold legs exceed 330 F. This is
necessary to allow transition between MODES 3 and 4.

The elements of the LC0 that provide low temperature
overpressure mitigation through pressure relief are:

a. Two OPERABLE PORVs:

b. Two OPERABLE RHR suction relief valves:

c. One OPERABLE PORV and one OPERABLE RHR suction relief
valve; or

d. A depressurized RCS and an OPERABLE RCS vent.

A PORV is OPERABLE for LTOP when its block valve is open,
its lift setpoint is set to the limit required by the PTLR
and testing proves its ability to open at this setpoint, and,

motive power is available to the two valves and their
control circuits.

An RHR suction relief valve is OPERABLE for LTOP when its
RHR uction isolation valves are open, its setpoint iss
s 450 psig, and testing has proven its ability to open at
this setpoint.

-
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LTOP System
B 3.4.12

/) BASESv
LCO (continued)

An RCS vent is OPERABLE when open with an area of
a 2.0 square inches.

Each of these methods of overpressure prevention is capable
of mitigating the limiting LTOP transient.

APPLICABILITY This LC0 is applicable in MODES 4 and 5. and in MODE 6 when
the reactor vessel head is on. The pressurizer safety
valves provide overpressure protection that meets the
Reference 1 P/T limits above 350 F. When the reactor
vessel head is off, overpressurization cannot occur

LC0 3.4.3 provides the operational P/T limits for all MODES.
LC0 3.4.10. " Pressurizer Safety Valves," requires the
OPERABILITY of the pressurizer safety valves that provide
overpressure protection during MODES 1. 2. and 3.

Low temperature overpressure prevention is most critical
during shutdown when the RCS is water solid, and a mass or

p heat input transient can cause a very rapid increase in RCS
v pressure resulting in little or no time available to allow

operator action to mitigate the event.
r

'[\
U
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|. LTOP System
| B 3.4.12
|

O(G BASES

ACTIONS The Actions are modified by a Note that indicates that the
provisions of LCO 3.0.4 are not applicable to the RCS
pressure relief capabilities (PORVs and RHR suction relief

| valves or vent of a 2.0 square inches with the RCS
! depressurized). As a result. MODE changes are allowed when

one or more of these capabilities are inoperable. This
allowance is provided because the Required Actions have been
determined to provide an acceptable level of safety.

A.1 and B.1

| With two centrifugal charging pumps capable of injecting
| into the RCS. or one positive displacement charging pump

capable of injecting into the RCS, or any SI pump capable of
injecting into the RCS, RCS overpressurization is possible.
The requirement to immediately initiate action (except
during charging pump . swap operation) to restore restricted
coolant in)ut capability to the RCS reflects the urgency of
removing t1e RCS from this condition.

Required Action A.1 is modified by a Note that permits two:
! charging pumps capable of RCS injection for s 15 minutes to
| allow for pump swaps.

C.1 and D.1

An unisolated accumulator requires isolation within I hour.
This is only required when the accumulator pressure is at or
more than the maximum RCS pressure for the existing,

temperature allowed by the P/T limit curves.
i

i If the Required Action and associated Completion Time of
Condition C are not met. Required Action D.1 must be
performed in the next 12 hours. Depressurizing the
accumulators below the LTOP limit from the PTLR prevents an
accumulator pressure from exceeding the LTOP limits if the
accumulators are fully injected.

,

; The Completion Times are based on operating experience that
these activities can be accomplished in these time periods

! and on engineering evaluations indicating that an event
requiring LTOP is not likely in the allowed times.

-
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LTOP System
B 3.4.12

(3 BASES
V

ACTIONS (continued)

E.1

In MODE 4, with one required RCS relief valve inoperable,
the RCS relief valve must be restored to OPERABLE status
within a Completion Time of 7 days. Two RCS relief valves
in any combination of the PORVS and the RHR suction relief
valves are required to provide low temperature overpressure
mitigation while withstanding a single failure of an active
component.

The Completion Time considers that only one of the RCS
relief valves is required to rr,itigate an overpressure
transient and that the likelihood of an active failure of
the remaining valve path during this time period is very
low.

F.1

The consequences of operational events that will
overpressurize the RCS are more severe at lower temperature
(Ref. 5). Thus, with one of the two RCS relief valves

p inoperable in MODE 5 or in MODE 6 with the head on, the
( Com)letion Time to restore two valves to OPERABLE status is

24 lours.

The Completion Time represents a reasonable time to
investigate and repair several types of relief valve
failures without exposure to a lengthy period with only one
OPERABLE RCS relief valve to protect against overpressure
events.

OU
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B 3.4.12

, I
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'

BASES
'

ACTIONS (continued) |

G.1 I

The RCS must be depressurized and a vent must be established I
within 8 hours when: 1

a. Both required RCS relief valves are inoperable; or

b. The Required Action and associated Completion Time of I
Condition D. E, or F is not met; or l

c. The LTOP System is inoperable for any reason other
than Condition A, B. C, D. E, or F.

The vent must be sized 2 2.0 square inches to ensure that
the flow capacity is greater than that required for the
worst case mass input transient reasonable during the
applicable MODES. This action is needed to protect the RCPB

.

from a low temperature overpressure event and a possible I
brittle failure of the reactor vessel.

The Completion Time considers the time required to ) lace the

bq unit in this Condition and the relatively low proba)ility of j
an overpressure event during this time period due to 1

increased operator awareness of administrative control
requirements.

I
I

I
|

|

l

|O'

, %J
i
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LTOP System
B 3.4.12

() BASES |v '

.

SURVEILLANCE SR 3.4.12.1. SR 3.4.12.2. and SR 3.4.12.3 )
REQUIREMENTS

To minimize the potential for a low temperature overpressure
event by limiting the mass input capability, all SI pumps !
and all charging pumps but one centrifugal charging pump are
verified incapable of injecting into the RCS and the ;
accumulator discharge isolation valves are verified closed '

and de-energized.

The SI pumps and charging pumps are rendered incapable of ;

injecting into the RCS through removing the power from the
pumps by racking the breakers out under administrative |

control. An alternate method of LTOP control may be
employed using at least two independent means to prevent a
mass addition event such that a single failure or single
action will not result in an injection.into the RCS. This
may be accomplished through the pump control switch being
placed in pull to lock and at least one valve in the
discharge flow path being closed. This latter method is
appropriate when the SI pump needs to be available for
mitigation of the effects of a loss of decay heat removal
event (Ref. 6). Another alternate method of LTOP control

(q may be utilized when a pump must be energized for testing or,

for filling accumulators to assure positive control of the'j ;

capability for injection by the pump. This may be
accomplished by closing the isolation valve and removing
power from the valve operator, or by securing a manual ;

isolation valve in the closed position. These methods are i

acce) table provided that an OPERABLE flow path exists from
the RWST to the RCS.

The Frequency of 12 hours is sufficient, considering other
indications and alarms available to the operator in the
control room, to verify the required status of the
equipment.

!

SR 3.4.12.3 is modified by a Note stating that accumulator i

isolation is only required to be met for an accumulator if Iits pressure is greater than or ecual to the maximum RCS :

3ressure for the existing RCS colc leg temperature allowed
)y the P/T limit curves provided in the PTLR.

Ov
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LTOP System '

B 3.4.12 i

:

BASES

. SURVEILLANCE REQUIREMENTS (continued) -

SR 3.4.12.4 |
The RCS vent of a 2.0 square inches is proven OPERABLE by
verifying its open condition either: '

a. Once every 12 hours for a valve that cannot be locked.

b. Once every 31 days for a valve that is locked, sealed,
or secured in position. A removed pressurizer safety 1

valve fits this category. ;

s

The passive vent arrangement must only be open to be
OPERABLE. This Surveillance is required to be performed if
the vent is being used to satisfy the pressure relief
requirements of LCO 3.4.12.d.4.

SR 3.4.12.5 )
Each required RHR suction relief valve shall be demonstrated 1

OPERABLE by verifying its RHR suction isolation valves are '

o)en. This Surveillance is only required to be performed if i

p RHR suction relief valve is being used to satisfy this
;

v
|

The RHR suction isolation valves. RH8701A and RH87018 for
relief valve RH8708A. and RH8702A and RH87028 for relief
valve RH8708B. are verified to be opened every 72 hours.
The Frequency is considered adequate in view of other
administrative controls such as valve status indications
available to the operator in the control room that verify
the RHR suction valves remain open.

The ASME Code. Section XI (Ref. 7) test per Inservice
Testing Program verifies OPERABILITY by proving proper

1

relief valve mechanical motion and by measuring and, if !

required, adjusting the lift setpoint.

1

-w
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LTOP System
B 3.4.12

( BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.12.6

The PORV block valve must be verified open every 72 hours to
provide the flow path for each required PORV to perform its
function when actuated. The valve must be remotely verified
open in the main control room.

The 'olock valve is a remotely controlled, motor operated
valve. The power to the valve operator is not required

,

'

removed, and the manual o)erator is not required locked in
the inactive position. T1us, the block valve can be closed 1

in the event the PORV develops excessive leakage or does not |close (sticks open) after relieving an overpressure -

situation.-

The 72 hour Frequency is considered adequate in view of
other administrative controls available to the operator in
the control room, such as valve position indication, that
verify that the PORV block valve remains open.

SR 3.4.12.7
T'N
() Performance of a COT is required within 12 hours after

decreasing RCS temperature to s 350 F and every 31 days on
each required PORV to verify and, as necessary adjust its
lift setpoint. The COT will verify the setpoint is within !
the allowed maximum limits in the PTLR. PORV actuat 'T

could depressurize the RCS and is not required.

The 12 hour Frequency considers the unlikelihood of a low
temperature overpressure event during this time.

A Note indicates that this SR is not required to be
performed until 12 hours after decreasing RCS cold leg
temperature to s 350 F. The COT cannot be performed until
in the LTOP MODES when the PORV lift setpoint can be reduced
to the LTOP setting. The test must be performed within
12 hours after entering the LTOP MODES.

(Ov
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LTOP System
B 3.4.12

( BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.12.8

Performance of a CHANNEL CALIBRATION on each required PORV
actuation channel is required every 18 months to adjust the
whole channel so that it responds and the valve opens within
the required range and accuracy to known input.

1

REFERENCES 1. 10 CFR 50. Appendix G.

2. Generic Letter 88-11.

3. ASME Boiler and Pressure Vessel Code. Section III.

4. UFSAR. Chapter 15.

5. Generic Letter 90-06.

6. Safety Evaluation Report, dated August 31, 1990.

A 7. ASME Boiler and Pressure Vessel Code. Section XI. l

V

|

|

I

i

py
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RCS Operational LEAKAGE
B 3.4.13

V(O
.

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.13' RCS Operational LEAKAGE
1

BASES

BACKGROUND Components that contain or transport the coolant to or from
the reactor core make up the RCS. Component joints are made
by welding, bolting. rolling, or 3ressure loading. Valves
isolate connecting systems from t1e RCS.

During plant life, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deterioration.
The purpose of the RCS Operational LEAKAGE LCO is to limit
system operation in the presence of LEAKAGE from these
sources to amounts that do not compromise safety. This
LCO specifies the types and amounts of LEAKAGE.

10 CFR 50 Appendix A GDC 30 (Ref. 1), requires means for
detecting and, to the extent 3ractical, identifying the
source of reactor coolant LEA (AGE. Regulatory Guide 1.45
(Ref 2) describes acceptable methods for selecting leakage

,q detection systems. The leakage detection instrumentation is
ty discussed in Section 3.4.15.

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring reactor coolant LEAKAGE into the
containment area is necessary. Quickly separating the
identified LEAKAGE from the unidentified LEAKAGE is
necessary to provide quantitative information to the
operators, allowing them to take corrective action should a
leak occur that is detrimental to the safety of the facility
and the public.

A limited amount of leakage inside containment is expected
from systems that cannot be made 100% leaktight. Leakage

ifrom these systems should be detected, located (identified), j
and isolated in such a manner, if possible, to not interfere
with detection of unidentified RCS leakage.

|
!-

i

O !
.

|
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RCS Operational LEAKAGE
B 3.4.13

( BASES

BACKGROUND (continued)

This LCO deals with protection of the Reactor Coolant
Pressure Boundary (RCPB) from degradation and the core from
inadequate cooling, in addition to preventing the accident
analyses radiation release assumptions from being exceeded. -

The consequences of violating this LCO include the
possibility of a Loss Of Coolant Accident (LOCA). However,
the ability to monitor leakage provides advance warning to
aermit unit shutdown before a LOCA occurs. This advantage
las been shown by " leak before break" studies.

APPLICABLE Except for primary to secondary LEAKAGE, the safety analyses
SAFETY ANALYSIS do not address operational LEAKAGE. However. Other

operational LEAKAGE is related to the safety analyses for
LOCA: the amount of leakage can affect the probability of
such an event. The safety analysis for an event resulting
in steam discharge to the atmosphere assumes 1 gpm primary
to secondary LEAKAGE as the initial condition.

Primary to secondary LEAKAGE is a factor in the dose
( releases outside containment resulting from a Steam Line
L.3 Break (SLB) accident because such leakage contaminates the !/

secondary fluid. Other accidents or transients involve :
secondary steam release to the atmosphere, such as a Steam i

Generator Tube Rupture (SGTR). The SGTR is more limiting
than the SLB for site radiation releases.

The UFSAR (Ref. 3) analysis for SGTR assumes the
contaminated secondary fluid is released for a limited time
via the steam generator PORV. After a tube rupture occurs,
reactor coolant immediately begins flowing from the primary
system into the secondary side of the ruptured steam
generator causing the RCS pressure to decrease until a
reactor trip occurs on low pressurizer pressure. The
analysis assumes a Loss of Offsite Power occurs coincident
with the reactor trip causing the Reactor Coolant Pumps to
trip and the main condenser to become unavailable when the
circulating water pumps are lost.

|

|
|

i
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RCS Operational LEAKAGE
B 3.4.13

I

( BASES

APPLICABLE SAFETY ANALYSES (continued)

/.fter the reactor tri as, the core power quickly decreases to |
decay heat levels. T1e steam dump system cannot be used to |dissipate the core decay heat due to the unavailable
condenser. Therefore, the secondary pressure increases in
the Steam Generators (SGs) until the steam generator PORVs
open at which time the ruptured steam generator PORV is
assumed to fail in the open position. The ruptured SG !

failed PORV is isolated when the block valve is manually I

closed twenty minutes after the PORV first opened. The
1 gpm primary to secondary LEAKAGE is relatively
inconsequential to the results of this analysis.

The dose consequences resulting from the SLB accident are
well within the limits defined in 10 CFR 100.

To support the use of sleeving techniques for steam
generator tube repair, the Unit 1 primary to secondary
leakage limits are conservatively reduced from 500 gpd for
any single steam generator and 1 gpm total to 150 gpd for
any single steam generator and 600 gpd total (Ref. 4).

lhe RCS operational LEAKAGE satisfies Criterion 2 ofO 10 CFR 50.36(c)(2)(ii).

|

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being
indicative of material deterioration. LEAKAGE of tF.s
type is unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals, valve
seats, and gaskets is not pressure boundary LEAKAGE.

O
L/
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RCS Operational LEAKAGE
B 3.4.13

BASES

LCO (continued)

b. Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE is
allowed as a reasonable minimum detectable amount that
the containment air monitoring and containment suma
discharge flow monitoring equipment can detect wit1in
a reasonable time period. Violation of this LCO could
result in continued degradation of the RCPB, if the
LEAKAGE is from the pressure boundary.

c. Identified LEAKAGE

Up to 10 g)m of identified LEAKAGE is considered
allowable 3ecause LEAKAGE is from known sources that
do not interfere with detection of unicentified
LEAKAGE and is well within the capability of the RCS
Makeup System. Identified LEAKAGE includes LEAKAGE to
the containment from specifically known and located
sources, but does not include pressure boundary
LEAKAGE or controlled' Reactor Coolant Pump (RCP) seal
leakoff (a normal function not considered LEAKAGE).
Violation of this LCO could result in continued

.

degradation of a component or system.

d. Primary to Secondary LEAKAGE through All Steam
Generators (SGs)

Total primary to secondary LEAKAGE amounting to
600 gallons per day through all SGs not isolated from
the RCS produces acceptable offsite doses in the SLB
accident analysis. Violation of this LCO could exceed
the offsite dose limits for this accident. Primary to
secondary LEAKAGE must be included in the total
allowable limit for identified LEAKAGE.

(O
%
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RCS Operational LEAKAGE |
B 3.4.13

|

O BASESV ,

i

LC0 (continued)

e. Primary to Secondary LEAKAGE through Any One SG
I

The 150 gallons per day limit on one SG is based on
the assumption tlat a single crack leaking this amount
would not propagate to a SGTR under the stress

,

conditions of a LOCA or a main steam line rupture. If {
leaked through many cracks, then the cracks are very
small, and the above assumption is conservative.

LCO 3.4.14. "RCS Pressure Isolation Valve (PIV) Leakage,"
measures leakage through each individual Pressure Isolation
Valve (PIV) and can impact this LCO. Of the two PIVs in
series in each isolated line, leakage measured through one
PIV does not result in RCS LEAKAGE when the other is leak
tight. If both valves leak and result in a loss of mass
from the RCS, the loss must be included as identified

i
LEAKAGE. !

APPLICABILITY In MODES 1, 2, 3 and 4, the
greater due to RCS pressure. potential for RCPB LEAKAGE iso )b I
In MODES 5 and 6. LEAKAGE limits are not re l

the reactor coolant pressure is far lower, quired becauseresulting in
lower stresses and reduced potentials for LEAKAGE.

ACTIONS A.1

Unidentified LEAKAGE identified LEAKAGE. or primary to
secondary LEAKAGE in excess of the LCO limits must be
reduced to within limits within 4 hours, This Completion
Time allows time to verify leakage rates and either identify
unidentified LEAKAGE or reduce LEAKAGE to within limits
before the reactor must be shut down. This Required Action
is necessary to prevent further deterioration of the RCPB.

OV
BYRON - UNITS 1 & 2 8 3.4.13 - 5 Revision 0



-. . _. _ - .. -. .- . - - - - - - . - . . . . . ..-
,

I

RCS Operational LEAKAGE
B 3.4.13

BASES

ACTIONS (continued)

B.1 and B.2

If any pressure boundary LEAKAGE exists. or if unidentified
LEAKAGE identified LEAKAGE or primary to secondary LEAKAGE
cannot be reduced to within limits within 4 hours, the
reactor must be brought to lower pressure conditions to
reduce the severity of the LEAKAGE and its potential
consequences. It should be noted that LEAKAGE past seals
and gaskets is not pressure boundary LEAKAGE. The unit must

,

be brought to MODE 3 within 6 hours and MODE 5 within
!36 hours. This action reduces the LEAKAGE and also reduces

the factors that tend to degrade the pressure boundary.
,

The allowed Completion Times are reasonable, based on
|operating experience, to reach the required unit condition.

from full power conditions in an orderly manner and without
challenging plant systems. In MODE 5. the ]ressure stresses
acting on the RCPB are much lower, and furtler deterioration
is much less likely. ;

O

O
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RCS Operational LEAKAGE
B 3.4.13

BASES

SURVEILLANCE SR 3.4.13.1
REQUIREMENTS

Verifying RCS LEAKAGE to be within the LCO limits ensures
the integrity of the RCPB is maintained. Pressure boundary
LEAKAGE would at first appear as unidentified LEAKAGE and
can only be positively identified by inspection. It should
be noted that LEAKAGE past seals valve seats, and gaskets
is not pressure boundary LEAKAGE. Unidentified LEAKAGE and
identified LEAKAGE are determined by performance of an RCS
water inventory balance. Primary to secondary leakage is a
component of the gross leakage as determined by the

I
performance of an RCS inventory balance. Primary to '

secondary leakage is quantified by analysis of the
radionuclides present in secondary feedwater, steam, or
condensate, or the noncondensible gaseous effluent.

The RCS water inventory balance must be performed with the
reactor at steady state operating conditions and near
o)erating pressure. Therefore, a Note is added allowing
tlat this SR is not required to be performed until 12 hours
after establishing steady state operation. The 12 hour
allowance provides sufficient time to collect and process

n all necessary data after stable plant conditions are
V established.

Steady state operation is required to perform a proper
inventory balance since calculations during maneuvering are
not useful. For RCS operational LEAKAGE determination by
water inventory balance, steady state is defined as
stable RCS pressure (= 2150 psig). tem)erature, power level,
pressurizer and makeup tank levels, maceup and letdown, and
RCP seal injection and return flows.

An early warning of pressure boundary LEAKAGE or
unidentified LEAKAGE is provided by the systems that monitor
the containment atmosphere radioactivity and the containment
sum) level. It should be noted that LEAKAGE past seals and
gascets is not pressure boundary LEAKAGE. These leakage
detection systems are specified in LCO 3.4.15. "RCS Leakage
Detection Instrumentation." l

The 72 hour Frequency during steady state operation is a
reasonable interval to trend LEAKAGE and recognizes the
importance of early leakage detection in the prevention of
accidents.

!

;
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RCS Operational LEAKAGE
B 3.4.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.13.2

This SR provides the means necessary to determine SG
OPERABILITY. The requirement to demonstrate SG tube
integrity in accordance with the Steam Generator Tube
Surveillance Program emphasizes the importance of SG tube
integrity, even though this Surveillance cannot be performed
at normal operating conditions.

REFERENCES 1. 10 CFR 50. Appendix A. GDC 30.

2. Regulatory Guide 1.45 May 1973.

3. UFSAR, Chapter 15.

4. Safety Evaluation Report, dated May 7. 1994.

4
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RCS PIV Leakage
B 3.4.14

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

BASES

BACKGROUND 10 CFR 50.2., 10 CFR 50.55a(c). and GDC 55 of 10 CFR 50,
Appendix A (Refs.1, 2, and 3), define RCS PIVs as any two
normally closed valves in series within the Reactor Coolant
Pressure Boundary (RCPB) which separate the high pressure
RCS from an attached low pressure system. During their
lives, these valves can produce varying amounts of reactor
coolant leakage through either normal o)erational wear or
mechanical deterioration. The RCS PIV _eakage LCO allows
RCS high pressure operation when leakage through these
valves exists in amounts that do not compromise safety.

The PIV leakage limit applies to each individual valve.
Leakage through both series PIVs in a line must be included
as part of the identified LEAKAGE. governed by LCO 3.4.13.
"RCS 0]erational LEAKAGE." This is true during operation
only w1en the loss of RCS mass through two series valves is
determined by a water inventory balance (SR 3.4.13.1). A
known component of the identified LEAKAGE before operation

g begins is the least of the two individual leak rates
determined for leaking series PIVs during the required
surveillance testing: leakage measured through one PIV in a
line is not RCS operational LEAKAGE if the other is
leaktight.

Although this specification provides a limit on allowable
PIV leakage rate its main purpose is to prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage limit is an indication that
the PIVs between the RCS and the connecting systems are
degraded or degrading. PIV leakage could lead to
overpressurization of the low pressure piping or components.
Failure consequences could be a Loss Of Coolant Accident
(LOCA) outside of containment, an unanalyzed accident, that
could degrade the ability for low pressure injection.

O
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RCS PIV Leakage
B 3.4.14

BASES;

BACKGROUND (continued)

The basis for this LCO is the 19/5 NRC " Reactor Safety
Study" (Ref. 4) that identified potential intersystem LOCAs
as a significant contributor to the risk of core melt. A
subsequent study (Ref. 5) evaluated various PIV
configurations to determine the probability of intersystem
LOCAs. PIVs are provided to isolate the RCS from the
following connected systems:

a. Residual Heat Removal (RHR) System:

b. Safety Injection (SI) System; and

c. Chemical and Volume Control System.

Violation of this LC0 could result in continued degradation
of a PIV. which could lead to overpressurization of a low
pressure system and the loss of the integrity of a fission
product barrier.

APPLICABLE Reference 4 identified potential intersystem LOCAs as a
he SAFETY ANALYSES significant contributor to the risk of core melt. The

dominant accident sequence in the intersystem LOCA category
is the failure of the low 3ressure portion of the RHR System
outside of containment. T1e accident is the result of a
postulated failure of the PIVs. which are part of the RCPB.
and the subsequent pressurization of the RHR System
downstream of the PIVs from the RCS. Because the low
pressure portion of the RHR System is designed for 600 psig.
overpressurization failure of the RHR low pressure line
could result in a LOCA outside containment and subsequent
risk of core melt.

Reference 5 evaluated various PIV configurations, leakage
testing of the valves, and operational changes to determine
the effect on the probability of intersystem LOCAs. This
study concluded that periodic leakage testing of the PIVs
can substantially reduce the probability of an intersystem
LOCA.

RCS PIV leakage satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

'
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(] BASES
v

LC0 RCS PIV OPERABILITY protects the low pressure systems
attached to the RCS from potential failure due to
overpressurization. This protection (i.e., RCS PIV
OPERABILITY) is provided by both the leak tight PIVs and the,

RHR System suction isolation valve interlocks.
! RCS PIV leakage is identified LEAKAGE into closed systems

connected to the RCS. Isolation valve leakage is usually on
the order of drops per minute. Leakage that increases'

significaritly suggests that something is operationally wrong
i and corrective action must be taken.
i

The LCO PIV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm. The previous
criterion of 1 gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. A study concluded a

; leakage rate limit based on valve size was superior to a
single allowable value (Ref. 6).

Reference 7 permits leakage testing at a lower pressure
n differential than between the specified maximum RCS pressure
tj and the normal pressure of the connected system during RCS

'

operation (the maximum 3ressure differential) in those types
of valves in which the ligher service pressure will tend to
diminish the overall leakage channel opening. In such
cases, the observed rate may be adjusted to the maximum
pressure differential by assuming leakage is directly
proportional to the pressure differential to the one half
power.

|

|

|
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RCS PIV Leakage
B 3.4.14

BASES

LCO (continued)

The following valves are RCS PIVs:

Valve Number Function

SI8900A, B, C D Charging /SI check valve
SI8815 Charging /SI backup check

valve
SI8948A, B C D Accumulator check valve
SI8956A B, C D Accumulator backup check

valve-
SI8818A, B C, D RHR cold leg check valve
SI8819A, B, C. D SI cold leg check valve
SI8949A, B, C D SI hot leg check valve
SI8905A, B C, D SI hot leg backu) check valve
SI8841A, B RHR hot leg checc valve
RH8701A, B RHR suction Motor Operated

Valve (MOV)
RH8702A, B RHR suction MOV

gm APPLICABILITY In MODES 1, 2, 3 and 4, this LC0 ap)1ies because the PIV
Q leakage potential is greatest when t1e RCS is pressurized.

In MODES 5 and 6, leakage limits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for a LOCA outside the
containment.

ACTIONS The Actions are modified by two Notes. Note 1 provides
clarification that separate entry into a Condition is
allowed for each flow path. This is allowed based upon the
functional independence of the flow path. Note 2 requires
an evaluation of affected systems if a PIV is inoperable.
The leakage may have affected system operability, or
isolation of a leaking flow path with an alternate valve may
have degraded the ability of the interconnected system to
perform its safety function.

..
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RCS PIV Leakage
B 3.4.14

.O BASES
'J

ACTIONS (continued)

A.1 and A.2

The flow path must be isolated by two valves. Required
Actions A.1 and A.2 are modified by a Note that the valve
used for isolation must meet the same leakage requirements
as the PIVs and must be within the RCPB or the high pressure
portion of the system.

Required Action A.1 recuires that the isolation with one
valve must be performec within 4 hours. Four hours provides
time to reduce leakage in excess of the allowable limit and
to isolate the affected system if leakage cannot be reduced.
The 4 hour Completion Time allows the actions and restricts
the operation with leaking isolation valves.

Required Action A.2 specifies that the double isolation
barrier of two valves be restored by closing some other
valve qualified for isolation or restoring one leaking PIV.
The 72 hour Completion Time after exceeding the limit
considers the time required to complete this Action and the
low probability of a second valve failing during this
period.

B.1

The inoperability of the RHR System suction isolation valve
interlock could allow inadvertent opening of the valves at
RCS 3ressures in excess of the RHR Systems design 3ressure.
If tie RHR System suction isolation valve interlocc is
inoperable, operation may continue as long as the affected
RHR suction penetration is closed by at least one
de-energized power operated valve within 4 hours. This
Action accomplishes the purpose of the interlock function.

'
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RCS PIV Leakage
B 3.4.14

IO BASES
U

ACTIONS (continued)

C.1 and C.2 I

If the Required Actions and associated Completion Times of
Conditions A and B are not met, the unit must be brought to :
a MODE in which the requirement does not apply. To achieve !
this status, the unit must be brought to MODE 3 within
6 hours and MODE 5 within 36 hours. This Action may reduce
the leakage and also reduces the potential for a LOCA
outside the containment. The allowed Completion Times are !
reasonable based on operating experience, to reach the !
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems.

SURVEILLANCE SR 3.4.14.1
REQUIREMENTS

Performance of leakage testing on each RCS PIV or isolation
valve used to satisfy Required Action A.1 and Required
Action A.2 is required to verify that leakage is below the
specified limit and to identify each leaking valve. The

o leakage limit of 0.5 gpm per inch of nominal valve diameter
|

t,j up to 5 gpm maximum applies to eacn valve. Leakage testing '
'

requires a stable pressure condition.

For two PIVs in series, the leakage requirement applies to
each valve individually and not to the combined leakage
across both valves. If-the PIVs are not individually
leakage tested, one valve may have failed completely and not
be detected if the other valve in series meets the leakage
rec uirement. In this situation, the protection provided by ,

recundant valves would be lost. I

Testing is to be performed every 18 months, a typical
refueling cycle, if the plant does not go into MODE 5 for at
least 7 days. The 18 month Frequency is consistent with
10 CFR 50.55a(g) (Ref. 8) as contained in the Inservice
Testing Program, is within the frequency allowed by the
American Society of Mechanical Engineers (ASME) Code.
Section XI (Ref. 7).

t

!
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B 3.4.14
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v

SURVEILLANCE REQUIREMENTS (continued)

Testing must also be performed prior to entering MODE 2
whenever the unit has been in MODE 5 for a 7 days if leakage
testing has not been performed once within the previous
9 months.

!
The leakage testing is typically performed at the RCS
pressure associated with MODES 1 and 2. This permits
leakage testing at high differential pressures with
stable conditions. However, test pressures less than
2235 psig but greater than 350 psig are allowed. When
measured at these reduced pressures, observed leakage must
be adjusted for the actual test pressure up to 2235 psig
assuming the leakage to be directly proportional to pressure
differential to the one half power.

{
.

This SR is modified by three Notes. Note 1 allows entry i

into MODES 3 and 4 to establish the necessary differential |

pressures and stable conditions to allow for performance of
this Surveillance. Note 1 is applicable to all Frequencies
of this Surveillance. 1

| In addition, testing must be performed once after the valvedp has been opened by flow or exercised to ensure tight
.reseating. PIVs disturbed in the performance of this '

Surveillance should also be tested unless it has been
established (per Note 2) that an infinite testing loop
cannot practically be avoided. Testing must be performed
within 24 hours after the valve has been reseated if in
MODE 1 or 2. or prior to entry into MODE 2 if not in MODE 1
or 2 at the end of the 24 hour period. Within 24 hours is a
reasonable and practical time limit for performing this test
after opening or reseating a valve.

Note 3 exempts the RHR suction isolation valves (RH8701A
and B and RH8702A and B) from the specified Frequency of
this testing since these MOVs are not subject to the same
failure characteristics as a check valve that has actuated
due to flow.

O
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RCS PIV Leakage |
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|

' BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.14.2

The interlock setpoint that prevents the RHR System suction
isolation valves from being opened is set so the actual RCS,

' pressure must be < 360 psig to open the valves. This
setpoint ensures the RHR design pressure will not be
exceeded and the RHR relief valves will not lift. The
18 month Frequency is based on the need to perform the
Surveillance under conditions that apply during a unit

i outage. The 18 month Frequency is also acceptable based on
| consideration of the design reliability (and confirming
| operating experience) of the equipment.

REFERENCES 1. 10 CFR 50.2.

2. 10 CFR 50.55a(c).
! 3. 10 CFR 50. Appendix A. Section V. GDC 55.

I (n
4. WASH-1400 (NUREG-75/014). Appendix V. October 1975. !

! _)
| 5. NUREG-0677. May 1980.
s

6. EG&G Report. EGG-NTAP-6175.

7. ASME. Boiler and Pressure Vessel Code. Section XI.

8. 10 CFR 50.55a(g).

!

i

i i

|
I

;

i

|
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RCS Leakage Detection Instrumentation
B 3.4.15

'B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS Leakage Detection Instrumentation

BASES
i

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref.1) recuires means
for detecting and, to the extent practical, icentifying the
location of the source of RCS LEAKAGE. Regulatory
Guide 1.45 (Ref. 2) describes acceptable methods for
selecting leakage detection systems.

Leakage detection systems must have the capability to detect
significant Reactor Coolant Pressure Boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure.
Thus, an early indication or warning signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.

Industry practice has shown that water flow changes of 0.5
to 1.0 gpm can be readily detected in contained volumes by
monitoring changes in water level, in flow rate. or in the
operating frequency of a pump. The containment sump, used

s to collect unidentified LEAKAGE, is instrumented to alarm
Q for leakages of 1.0 gpm. This sensitivity is acceptable for

detecting increases in unidentified LEAKAGE.

The reactor coolant contains radioactivity that, when
released to the containment, can be detected by radiation
monitoring instrumentation. Instrument sensitivities of4
10 Ci/cc radioactivity for particuiate monitoring and of410 gCi/cc radioactivity for gaseous monitoring are

. Jractical for these leakage detection systems.
Radioactivity detection systems are included for monitoring
both particulate and gaseous activities because of their
sensitivities and rapid responses to RCS LEAKAM.

An increase in humidity of the containment atmosphere would
indicate release of water vapor to the containment. Dew
Joint temperature measurements can thus be used to monitor
lumidity levels of the containment atmosphere as an
indicator of potential RCS LEAKAGE.

:

BYRON - UNITS 1 & 2 B 3.4.15 - 1 Revision 0

1
.. . ..

.

.. - . - i_



1

RCS Leakage Detection Instrumentation
B 3.4.15

BASES

BACKGROUND (continued)

Since the humidity level is influenced by several factors, a
quantitative evaluation of an indicated leakage rate by this
means may be questionable ard should be compared to observed
increases in liquid flow inn or from the containment sump.
Humidity level monitoring is considered most useful as an
indirect alarm or indication to alert the operator to a
potential problem. Humidity monitors are not required by
this LCO.

Air temperature and pressure monitoring methods may also be
used to infer unidentified LEAKAGE to the containment.
Containment temperature and pressure fluctuate slightly
during unit operation, but a rise above the normally
indicated range of values may indicate RCS leakage into the
containment. The relevance of temperature and pressure
measurements are affected by containment free volume and,
for temperature, detector location. Alarm signals from
these instruments can be valuable in recognizing rapid and
sizable leakage to the containment. Temperature and
pressure monitors are not required by this LCO.

APPLICABLE The need to evaluate the severity of an alarm or an
SAFETY ANALYSES indication is important to the operators, and the ability to

compare and verify with indications from other systems is,

necessary. The system response times and sensitivities are
described in the UFSAR (Ref. 3).

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring RCS LEAKAGE into the containment
area is necessary. Quickly seaarating the identified
LEAKAGE from the unidentified _EAKAGE provides quantitative
information to the operators, allowing them to take
corrective action should a leak occur detrimental to the
safety of the plant and the public.

RCS leakage detection instrumentation satisfies Criterion 1
of 10 CFR 50.36(c)(2)(ii).

O
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RCS Leakage Detection Instrumentation

B 3.4.15

BASES '

LCO One method of protecting against large RCS leakage derives
from the ability of instruments to rapidly detect extremely
small leaks. This LC0 requires instruments of diverse i

monitoring principles to be OPERABLE to provide a high !
degree of confidence that extremely small leaks are detected
in time to allow actions to place the unit in a safe
condition, when RCS LEAKAGE indicates possible RCPB
degradation.

The LC0 is satisfied when monitors of diverse measurement
means are available. Thus, the containment sump monitor, in
combination with a gaseous or particulate radioactivity
monitor, provides an acceptable minimum. The containment
floor drain sump flow monitor (RF008) and the reactor cavity
sump' flow monitor (RF010) are utilized to fulfill the
containment sump monitor requirement.

J

For the containment atmosphere radioactivity monitor, the
PR011A (particulate) or PR011B (gaseous) monitor satisfies
the LCO requirement.

(~
Q) APPLICABILITY Bew use of elevated RCS temperature and pressure in MODES 1,

2, 3, and 4. RCS leakage detection instrumentation is
required to be OPERABLE.

In MODE 5 or 6, the temperature is to be s 200 F and
pressure is maintained low or at atmospheric pressure.
Since the tem)eratures and pressures are far lower than ;

those for MODES 1, 2, 3, and 4, the likelihood of leakage |and crack propagation are much smaller. Therefore. the '

recuirements of this LC0 are not applicable in MODES 5
anc 6.

O
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES

ACTIONS A.1 and A.2

With the required containment sump monitor inoperable, no
other form of sampling can provide the equivalent ,

information: however, the containment atmosphere
1radioactivity monitor will provide indications of changes in '

leakage. Together with the atmosphere monitor. the periodic !surveillance for RCS water inventory balance, SR 3.4.13.1. i
must be perfcrmed at an increased frequency of 24 hours to

|3rovide information that is adequate to detect leakage. A '

iote is added allowing that SR 3.4.13.1 is not required to
be performed until 12 hours after establishing steady state
operation (stable RCS pressure. temperature, power level, 1

Jressurizer and makeup tank levels, makeup and letdown, and |

RCP seal injection and return flows). The 12 hour allowance
provides sufficient time to collect and process all
necessary data after stable plant conditions are
established.

Restoration of the required sump monitor to OPERABLE status
within a Completion Time of 30 days is required to regain
the function after the monitor's failure. This time is

'q acceptable, considering the Frequency and adequacy of the
ig RCS water inventory balance required by Required Action A,1.

Recuired Action A.1 and Required Action A.2 are modified by
a hote that indicates that the provisions of LCO 3.0.4 are
not applicable. As a result, a fiODE change is allowed when
the containment sump monitor is inoperable. This allowance
is provided because other instrumentation is available to

imonitor RCS leakage.

.
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O BASES
V

ACTIONS (continued)

E.1.1. B.1.2. and B.2

With both gaseous and particulate containment atmosphere
radioactivity monitoring instrumentation channels
inoperable, alternative action is required. Either grao
samples of the containment atmosphere must be taken and
analyzed for gaseous and particulate radioactivity or water
inventory balances, in accordance with SR 3.4.13.1 must be
performed to provide alternate periodic information.

With a sample obtained and analyzed or water inventory
balance performed every 24 hours, the reactor may be |operated for up to 30 days to allow restoration of the !
required containment atmosphere radioactivity monitors.

The 24 hour interval provides periodic information that is
adequate to detect leakage. A Note is added allowing that
SR 3.4.13.1 is not required to be performed until 12 hours
after establishing steady state operation (stable RCS
pressure, temperature, power level, pressurizer and makeup
tank levels, makeup and letdown, and RCP seal injection and

fm return flows). The 12 hour allowance provides sufficient I'() time to collect and process all necessary data after |
stable plant conditions are established. The 30 day :

Com)letion Time recognizes at least one other form of '

leacage detection is available. )

Recuired Action B.1 and Required Action B.2 are modified by
a hote that indicates that the provisions of LCO 3.0.4 are
not applicable. As a result, a MODE change is allowed when
the gaseous and particulate containment atmosphere
radioactivity channel is inoperable. This allowance is
provided because other instrumentation is available to
monitor RCS leakage.

|

,
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i RCS Leakage Detection Instrumentation
B 3.4.15

BASES:

ACTIONS (continued)

C.1 and C.2

If a Required Action and associated Completion Time of
Condition A or B is not met. the unit must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the unit must be brought to at least MODE 3
within 6 hours and to MODE 5 within 36 hours. The allowed
Completion Times are reasonable. based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

D.1

With all required monitors inoperable, no means of
monitoring leakage are available, and immediate actions, in
accordance with LCO 3.0.3, are required.

,

! SURVEILLANCE SR 3.4.15.1

| n)
REQUIREMENTS

L SR 3) e.1 requires the performance of a CHANNEL CHECK of
the required containment atmosphere radioactivity monitor.
The check gives reasonable confidence that the channel is
operating properly. The Frequency of 12 hours is based on

l instrument reliability and is reasonable for detecting off
normal conditions.'

i. SR 3.4.15.2 ;
t

! SR 3.4.15.2 requires the performance of a COT on the |
required containment atmosphere radioactivity monitor. The

'

test ensures that the monitor can perform its function in
the desired manner. The test consists of exercising the
digital computer hardware using data base mani?ulation and

| injecting simulated process data to verify OPERABILITY of
alarm and trip functions. The test verifies the alarm,

i setpoint and relative accuracy of the instrument string.
| The Frequency of 42 days considers instrument reliability,

and operating experience has shown that it is proper for
detecting degradation.,

,

,

4

0v
.
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B 3.4.15

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.15.3 and SR 3.4.15.4

These SRs require the performance of a CHANNEL CALIBRATION
for each of the required RCS leakage detection
instrumentation channels. The calibration verifies the
accuracy of the instrument string, including the instruments
located inside containment. The Frequency of 18 months is a
typical refueling cycle and considers channel reliability.
Again, operating experience has proven that this Frequency
is acceptable.

REFERENCES 1, 10 CFR 50 Appendix A. Section IV, GDC 30.

2. Regulatory Guide 1.45.

3, UFSAR Section 5.2.5.

!

i
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RCS Specific Activity
B 3.4.16

(] B 3.4 REACTOR COOLANT SYSTEM (RCS)
V

B 3.4.16 RCS Specific Activity
|

|

BASES

BACKGROUND The maximum dose to the whole body and the thyroid that an ;

individual at the site boundary can receive for 2 hours '

during an accident is specified in 10 CFR 100 (Ref.1). The ;

limits on specific activity ensure that the doses are held |
to a small fraction of the 10 CFR 100 limits during analyzed
transients and accidents.

1

The RCS specific activity LCO limits the allowable
concentration level of radionuclides in the reactor coolant.
The LCO limits are established to minimize the offsite
radioactivity dose consequences in the event of a Steam
Generator Tube Rupture (SGTR) accident.

The LCO contains specific activity limits for both DOSE
EQUIVALENT I-131 and gross specific activity. The allowable
levels are intended to limit the 2 hour dose at the site
boundary to a small fraction of the 10 CFR 100 dose
guideline limits. The limits'in the LCO are standardized.(o'j based on parametric evaluations of offsite radioactivity

,

dose consequences for typical site locations.

The parametric evaluations showed the potential offsite dose
levels for a SGTR accident were an appropriately small
fraction of the 10 CFR 100 dose guideline limits. Each !
evaluation assumes a broad range of site applicable j
atmospheric dispersion factors in a parametric evaluation. '

__

APPLICABLE The LC0 limits on the specific activity of the reactor
SAFETY ANALYSES coolant ensures that the resulting 2 hour doses at the site

boundary will not exceed a small fraction of the 10 CFR 100
dose guideline limits following a SGTR accident. The SGTR ;

safety analysis (Ref. 2) assumes the specific activity of |the reactor coolant at the LCO limit and an existing reactor
coolant Steam Generator (SG) tube leakage rate of 1 gpm.
The safety analysis assumes the specific activity of the
secondary coolant at its limit of 0.1 pCi/gm DOSE EQUIVALENT
I-131 from LCO 3.7.3. " Secondary Specific Activity."

|

g

U.
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B 3.4.16

() BASES
%)

APPLICABLE SAFETY ANALYSES (continued)

The analysis for the SGTR accident establishes the
,

acceptance limits for RCS specific activity. Reference to
this analysis is used to assess changes to the unit that
could affect RCS specific activity, as they relate to the
acceptance limits. i

The analysis is for two cases of reactor coolant specific '

activity. One case assumes specific activity at 1.0 pCi/gm
DOSE EQUIVALENT I-131 with a concurrent large iodine spike .

that increases the I-131 iodine release rate from the fuel
to the coolant to a value 500 times greater than the release
rate corresponding to the initial primary system iodine
concentration. The second case assumes the initial reactor
coolant iodine activity at 60.0 gCi/gm DOSE EQUIVALENT I-131
due to a pre-accident iodine spike caused by an RCS
transient. In both cases, the noble gas activity in the
reactor coolant assumes 1% failed fuel, which closely equals
the LCO limit of 100/E gCi/gm for gross specific activity.

.

An SGTR event causes a reduction in reactor coolant
inventory. The reduction initiates a reactor trip from a ;

p low pressurizer pressure signal or an RCS Overtemperature ;

() AT signal.

If a coincident loss of offsite power occurs, the steam dump |
valves close to protect the condenser. The rise in pressure
in the ruptured SG discharges radioactively contaminated
steam to the atmosphere through the SG power operated relief
valves and the main steam safety valves. The unaffected SGs
remove core decay heat by venting steam to the atmosphere
until the cooldown ends.

The safety analysis shows the radiological consequences of
an SGTR accident are within a small fraction of the
Reference 1 dose guideline limits. Operation with iodine
specific activity levels greater than the LCO limit is
permissible, if the activity levels do not exceed the limits
shown in Figure 3 4.16-1. in the applicable s)ecification.
for more than 48 hours. The safety analysis las concurrent
and pre-accident iodine spiking levels up to 60.0 pCi/gm
DOSE EQUIVALENT I-131.

O
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RCS Specific Activity
B 3.4.16

9 BASES,G
APPLICABLE SAFETY ANALYSES (continued)

,

The remainder of the above limit permissible iodine levels
shown in Figure 3.4.16-1 are acceptable because of the low
probability of a SGTR accident occurring during the
established 48 hour time limit. The occurrence of an SGTR
accident at these permissible levels could increase the site
boundary dose levels, but still be within 10 CFR 100 dose
guineline limits. j

;

The limits on RCS specific activity are also used for
establishing standardization in radiation shielding and !

plant personnel radiation protection practices.
,

IRCS specific activity satisfies Criterion 2 of
!

10 CFR 50.36(c)(2)(ii).

|

LCO The specific iodine activity is limited to 1.0 pCi/gm DOSE'
EQUIVALENT I-131. The gross specific activity in the
reactor coolant _is limited to the number of pCi/gm equal to
100 divided by E (average disintegration energy of the sum ,

i

; e of the average beta and gamma energies of the coolant
d nuclides). The limit on DOSE EQUIVALENT I-131 ensures the i

2 hour thyroid dose to an individual at the site boundary
during the Design Basis Accident (DBA) will be a small
fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2 hour whole body dose to an
individual at the site boundary during the DBA will be a i

small fraction of the allowed whole body dose.

The SGTR accident analysis (Ref. 2) shows that the 2 hour
site boundary dose levels are within acceptable limits.
Violation of the LCO may result in reactor coolant ;
radioactivity levels that could. in the event of an SGTR. !

lead to site boundary doses that exceed the 10 CFR 100 dose |

guideline limits.

C\
U
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BASES

APPLICABILITY In MODES 1 and 2. and in MODE 3 with RCS average temperature
a 500 F. operation within the LC0 limits for DOSE EQUIVALENT
I-131 and gross specific activity are necessary to contain
the potential consequences of an SGTR to within the
acceptable site boundary dose values.

For operation in MODE 3 with RCS average temperature
< 500 F. and in MODES 4 and 5. the release of radioactivity
in the event of a SGTR is unlikely since the saturation
pressure of the reactor coolant is below the lift pressure
settings of the main steam safety valves.

ACTIONS A.1 and A.2

With the DOSE EQUIVALENT I-131 specific activity greater
than the LCO limit, samples at intervals of 4 hours must be
taken to demonstrate that the limits of Figure 3.4.16-1 are
not exceeded. The Completion Time of 4 hours provides
sufficient time to obtain and analyze a sample. Sampling is
done to continue to provide a trend.

The DOSE EQUIVALENT I-131 s)ecific activity must be restored
to within limits within 48 lours. The Completion Time of
48 hours is required. if the limit violation resulted from
normal iodine spiking.

A Note to the Required Actions excludes the MODE change
restriction of LC0 3.0.4. This exception allows entry into
the a)plicable MODE (S) while relying on the ACTIONS even
thoug1 the ACTIONS may eventually require unit shutdown.
This exception is acceptable due to the significant
conservatism incorporated into the s)ecific activity limit.
the low probability of an event whic1 is limiting due to
exceeding this limit, and the ability to restore transient
specific activity excursions while the unit remains at. or
proceeds to power operation.

.

O
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BASES

ACTIONS (continued)
|

IL1

If the Required Action and associated Completion Time of
Condition A is not met or if the DOSE EQUIVALENT I-131
specific activity is in the unacce) table region of s
Figure 3.4.16-1, the reactor must Je brought to MODE 3 with '

RCS average temperature < 500"F within 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 below 500 F from full power
conditions in an orderly manner and without challenging
plant systems.

El

With the gross specific activity in excess of the allowed
limit, the unit must be placed in MODE 3 with RCS average
temperature < 500 F. This action lowers the saturation
pressure of the reactor coolant below the setpoints of the
main steam safety valves and prevents venting the SG to the
environment in an SGTR event. The Completion Time of
6 hours is reasonable, based on operating experience, to

O' orderly manner and without challenging plant systems.
reach MODE 3 below 500 F from full power conditions in an

SURVEILLANCE SR 3.4.16.1
REQUIREMENTS

SR 3.4.16.1 requires performing a gamma isoto)ic analysis as
a measure of the gross specific activity of t1e reactor
coolant at least once every 7 days. A gross radioactivity
analysis consists of the quantitative measurement of the
total specific activity of the reactor coolant except for
radionuclides with half lives < 10 minutes and all
radiciodines. The total specific activity is the sum of the
degassed beta-gamma activity and the total of all identified
gaseous activities in the sample within 2 hours after the
sample was taken. Determination of the contributors to the
gross specific activity are based upon those energy peaks
identifiable with a 95% confidence level. The latest
available data may be used for pure beta emitting
radionuclides. This Surveillance provides an indication of
any increase in gross specific activity.

O
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B 3.4.16 i
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:( j BASES
'

SURVEILLANCE REQUIREMENTS (continued)

Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO limit
under normal o)erating conditions. The Surveillance is
applicable in .iODES 1 and 2. and in MODE 3 with RCS average
temperature 2 500 F. The 7 day Frequency considers the
unlikelihood of a gross fuel failure during the time.

SR 3.4.16.2

This Surveillance is performed in MODE 1 only to ensure
!

iodine remains within limit during normal operation and !
following fast power changes when fuel failure is more apt !

to occur. The 14 day Frequency is adequate to trend changes i
in the iodine activity level, considering gross activity is
monitored every 7 days. The Frequency, between 2 and
6 hours after a power change = 15% RTP within a 1 hour
period, is established because the iodine levels peak during
this time following fuel failure: samples at other times !would provide inaccurate results.

!

SR 3.4.16.3
p
d A radiochemical analysis for $ determination is required
'

every 184 days (6 months) with the unit operating in MODE 1 ;

equilibrium conditions. The E determination directly :
relates to the LC0 and is required to verify unit operation
within the specified gross activity LCO limit. The analysis
for E is a measurement of the average energies per
disintegration for isotopes with half lives longer than
10 minutes. excluding iodines. The Frequency of 184 days
recognizes E does not change rapidly. |

This SR has been modified by a Note that indicates sampling
is required to be performed within 31 days after a minimum
of 2 effective full power days and 20 days of MODE 1
operation have elapsed since the reactor was last
subtritical for at least 48 hours. This ensures that the
radioactive materials are at equilibrium so the analysis for ,

E is representative and not skewed by a crud burst or other
similar abnormal event.

;-

J
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q
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iJ BASES

REFERENCES 1. 10 CFR 100,11. 1973.

2. UFSAR. Section 15.6.3.

3. Safety Evaluation Report, dated May 7. 1994.

4. Safety Evaluation Report. dated August 18, 1994.

5. Safety Evaluation Report. dated November 9, 1995.

i

\

;

)

i
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RCS Loop Isolation Valves
B 3.4.17

pJ B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.17 RCS Loop Isolation Valves

BASES

|
1

BACKGROUND The RCS may be operated with loops isolated in order to
perform maintenance. While operating with a loop isolated.
there is potential for inadvertently opening the isolation
valves in the isolated loop. In this event, the coolant in
the isolated loop would suddenly begin to mix with the
coolant in the unisolated portion of the RCS. This
situation has the potential of causing a positive reactivity
addition with a corresponding reduction of SDM if:

a. The temperature in the isolated loop is lower than the
temperature in the unisolated portion of the RCS (cold
water incident): or

b. The boron concentration in the isolated loop is lower
than the boron concentration required in the RCS to
meet SDM (boron dilution incident).

' (q'j ' As discussed in the UFSAR (Ref. 1). the startup of an3 '

. isolated loop is performed in a controlled manner that
virtually eliminates any sudden positive reactivity addition
from cold water or boron dilution because:

a. LC0 3.4.18. "RCS Isolated Loop Startup." and plant
operating procedures require that the boron
concentration in the isolated loop be maintained
higher than the required SDM boron concentration of
the unisolated portion of the RCS. thus eliminating
the potential for introducing coolant from the
isolated loop that could dilute the boron
concentration in the unisolated portion of the RCS to
less than the required SOM boron concentration:

b. The cold leg loop isolation valve cannot be opened i
i unless the temperatures of both the hot and cold legs
| of the isolated loop are within 20 F of the

temperatures of the hot and cold legs of the
unisolated portion of the RCS (compliance is ensured

j by operating procedures and automatic interlocks): and j

|

,
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RCS Loop Isolation Valves 1

B 3.4.17 i

!
l() BASES
'

V
BACKGROUND (continued)

c. Other automatic interlocks, all of which are part of
the Reactor Protection System (RPS). prevent opening
the hot leg loop isolation valve unless the cold leg
loop isolation valve is fully closed.

APPLICABLE During startu) of an isolated loop in accordance with
SAFETY ANALYSES LCO 3.4.18, t1e cold leg loop isolation valve interlocks and

operating procedures prevent opening of the valve until the
isolated loop and unisolated portion of the RCS boron
concentrations and temperatures are within limits. This
ensures that any undesirable reactivity effect from the
isolated loop does not occur.

1

The safety analyses assume a minimum SDM as an initial icondition for Design Basis Accidents (DBAs) (Ref. 1). i

Violation of the LCO, combined with mixing of the isolated
loop coolant into the unisolated portion of the RCS, could
result in the SDM being less than that assumed in the safety
analyses.

N(V The above analyses are for DBAs that establish the
acceptance limits for the RCS loop isolation valves.
Reference to the analyses for these DBAs is used to assess
changes to the RCS loop isolation valves as they relate to j
the acceptance limits. '

The boron concentration of an isolated loop may affect SDM '

and therefore RCS loop isolation valves satisfy Criterion 2
of 10 CFR 50.36(c)(2)(ii). !

i

!
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RCS Loop Isolation Valves
B 3.4.17

'fl BASES.u)

LCO This LCO ensures that a loop isolation valve that becomes
closed in MODES 1 through 4 is fully isolated and the plant
placed in MODE 5. Loop isolation valves are used for
performing maintenance when the plant is in MODE 5 or 6, and
startup of an isolated loop is covered by LCO 3.4.18.

This LCO also ensures that loop isolation valves remain open
in MODES 1. 2, 3, and 4. Closure of the loop isolation
valves during these MODES results in the )otential for an

,

inadvertent startup of an isolated loop w11ch could result i
in the SDM being less than assumed in the safety analyses. |

!

APPLICABILITY In MODES 1 through 4. this LCO is applicable since
unisolating an isolated loop has not been analyzed. The
potential affects (with a boron concentration or temperature
less than that of the unisolated portion of the RCS) may 1

include an inadvertent criticality.

In MODES 5 and 6 the SDM of the operating loops is L se
enough to permit operation with isolated loops. In ' seq MODES, controlled startup of isolated loops is possiblQ without significant risk of inadvertent criticality.

;

|
!

!

l

;

.
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RCS Loop Isolation Valves
B 3.4.17

BASES

ACTIONS The Actions have been provided with a Note to clarify that
all RCS loop isolation valves for this LCO are treated as
separate antities, each with separate Completion Times,
(i.e. , the Completion Time is on a component basis).

A.1

If power is inadvertently restored to one or more loop
isolation valve operators, the potential exists for
accidental isolation of a loop with a subsequent inadvertent ;

startup of the isolated loop. The loop isolation valves |

have motor operators. Therefore, these valves will maintain
,

their last position when power is removed from the valve l
o)erator. With power ap) lied to the valve operators, only j
t1e interlocks prevent t7e valve from being operated. |Although operating procedures and interlocks make the

|occurrence of this event unlikely, the prudent action is to !
remove power from the loop isolation valve operators. The |Completion Time of 30 minutes to remove power from the loop
isolation valve operators is sufficient considering the
complexity of the task.

B.1. B.2. and .B.3

Should a loo) isolation valve be closed in MODES 1
through 4. tie affected loop must be fully isolated
immediately and the unit placed in MODE 5 to preclude
inadvertent startup of the loop and the potential

,inadvertent criticality. Recuired Actions B.2 and B.3 '

require placing the unit in F0DE 3 within 6 hours and MODE 5
,

within 36 hours. The allowed Completion Times are -|
reasonable, based on operating experience, to reach the ;
recuired unit conditions from full power conditions in an j
orcerly manner and without challenging plant systems.

.
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RCS Loop Isolation Valves 1

B 3.4.17

( BASES |

SURVEILLANCE .SR 3.4.17.1
REQUIREMENTS

The Surveillance is performed at least once per 31 days to
ensure that the RCS loop isolation valves are open. with
power removed from the loop isolation valve operators. The
primary function of this Surveillance is to ensure that
power is removed from the valve operators, since SR 3.4.4.1
of LCO 3.4.4, "RCS Loops-MODES 1 and 2." ensures that the
loop isolation valves are open by verifying every 12 hours
that all-loops are operating and circulating reactor
coolant. The Frequency of 31 days ensures that the required
flow can be made available, is based on engineering
judgment, and has proven to be acceptable. Operating
experience has shown that the failure rate is so low that
the 31 day Frequency is justified. :

REFERENCES 1. UFSAR, Section 15.4.4.

(N
\._/

|

1

O
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B 3.4.17

BASES
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RCS Loops-Isolated
B 3.4.18

,

[ B 3.4 . REACTOR COOLANT SYSTEM (RCS)

| B 3.4.18 RCS Loops-Isolated

, BASES

|

| BACKGROUND The RCS may be operated with loops isolated in MODES 5 and 6
'

in order to perform maintenance. While operating with a
loop isolated, there is potential for inadvertently opening
the isolation valves in the isolated loop. In this event,
the coolant in the isolated loop would suddenly begin to mix
with the coolant in the unisolated portion of the RCS. This
situation has the potential of causing a positive reactivity
addition with a corresponding reduction of SDM if

a. The temperature in the isolated loop is lower than the
'

temperature in the unisolated portion of the RCS (cold
water incident): or

b. The boron concentration in the isolated loop is lower
t than the boron concentration required in the RCS to

meet SDM (boron dilution incident).

|A As discussed in the UFSAR (Ref.1), the startu) of an
: C/ isolated loop is done in a controlled manner tlat virtually

eliminates any sudden positive reactivity addition from cold
water or boron dilution because:

a. This LC0 and plant operating procedures require that
the boron concentration in the isolated loop be

; maintained higher than the required SDM boron
concentration of the unisolated portion of the RCS.
thus eliminating the potential for introducing coolant
from the isolated loop that could dilute the boron
concentration in the unisolated portion of the RCS to
less than the required SDM boron concentration;

b. The cold leg loop isolation valve cannot be opened
unless the temperatures of both the hot leg and cold;

leg of the isolated loo) are within 20 F of the'

unisolated portion of t1e RCS. Com311ance with the
temperature requirement is ensured 3y operating
procedures and automatic interlocks: and

|
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RCS Loops-Isolated
B 3.4.18

BASES

BACKGROUND (continued)

c. Other automatic interlocks prevent opening the hot leg
loop isolation valve unless the cold leg loop
isolation valve is fully closed. All of the
interlocks are part of the Reactor Protection System.

APPLICABLE During startup of an isolated loop, the cold leg loop
SAFETY ANALYSES isolation valve interlocks and operating procedures prevent

opening the valve until the isolated loop and unisolated
portion of the RCS boron concentrations and temperatures are
within limits. This ensures that any undesirable reactivity
effect from the isolated loop does not occur.

The safety analyses assume a minimum SDM as an initial
condition for Design Basis Accidents. Violation of this
LCO could result in the SDM being reduced in the operating
loops to less than that assumed in the safety analyses.

The boron concentration of an isolated loop may affect SDM
and therefore RCS isolated loop startup satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii).,

LCO Loop isolation valves are used for aerforming maintenance
when the unit is in MODE S or 6. T1is LCO ensures that the
loop isolation valves remain closed until the differentials
of temperature and boron concentration between the
unisolated portion of the RCS and the isolated loops are
within acceptable limits.

APPLICABILITY In MODES 5 and 6. the SDM of the unisolated portion of the
RCS is large enough to permit operation with isolated loops.
In these MODES, controlled startup of isolated loops is
possible without significant risk of inadvertent
criticality. In MODES 1, 2. 3, and 4. operation with
isolated loops is not permitted. See LCO 3.4.17. "RCS Loop
Isolation Valves."

r(
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RCS Loops-Isolated
B 3.4.18

.

O BASESV
ACTIONS A.1 and B.1

Required Action A.1 and Required Action B.1 assume that the
prerequisites of the LC0 are not met and a loop isolation
valve has been inadvertently opened. Therefore, the Actions

.

require immediate closure of isolation valves to preclude a I

boron dilution event or a cold water event.

|

SURVEILLANCE SR 3.4.18.1
REQUIREMENTS

sThis Surveillance is performed to ensure that the j
temperature differential between the isolated loop and the i

unisolated portion of the RCS is s 20 F. Performing the
Surveillance 30 minutes prior to opening the cold leg
isolation valve in the isolated loop provides reasonable
assurance, based on engineering judgment, that the
temperature. differential will stay within limits until the
cold leg isolation valve is o)ened. This Frequency has been
shown to be acceptable througl operating experience.

1

V(~T
SR 3.4.18.2 '

To ensure that the boron concentration of the isolated loop
is greater than or equal to the boron concentration required
in the RCS to meet SDM, a Surveillance is performed 4 hours
prior to opening either the hot or cold leg isolation valve.
Performing the Surveillance 4 hours prior to opening either
the hot or cold leg isolation valve provides reasonable
assurance the resulting boron concentration difference will
be within acceptable limits when the loop is unisolated.
This Frequency is acceptable due to the amourt of time
required to sample and confirm concentration results.

REFERENCES 1. UFSAR, Section 15.4.4.

13
(./

BYRON - UNITS 1 & 2 B 3.4.18 - 3 Revision 0



,.. .. . . . .. . . . . . . . . . . . . . . . . . . . . .

RCS Loops-Isolated
B 3.4.18

~ BASES

o
This page intentionally left blank.

o
BYRON - UNITS 1 & 2 . B 3.4.18 - 4 Revision 0

--



. .. -. .. -.

'

i

Accumulators '

B 3.5.1
!

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Accumulators

BASES

BACKGROUND The functions of the ECCS accumulators are to supply water
to the reactor vessel during the blowdown phase of a Loss Of
Coolant Accident (LOCA), to provide inventory to help
accomplish the refill phase that follows thereafter, and to
3rovide Reactor Coolant System (RCS) makeup for a small
areak LOCA.

The blowdown phase of a large break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment atmosphere.

In the refill phase of a LOCA. which immediately follows the 1

blowdown phase, reactor coolant inventory has vacated the '

(N core through steam flashing and ejection out through the
V break. The core is essentially in adiabatic heatup. The

balance of accumulator inventory is then available to help
fill voids in the lower plenum and reactor vessel downcomer
so as to establish a recovery level at the bottom of the
core and ongoing reflood of the core with the addition of
Safety Injection (SI) water.

The accumulators are pressure vessels partially filled with
borated water and pressurized with nitrogen gas. The
accumulators are passive components, since no operator or
control actions are required in order for them to perform
their function. Internal accumulator tank pressure is
sufficient to discharge the accumulator contents to the RCS.
if RCS pressure decreases below the accumulator pressure. j

|

h,wt
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Accumulators
B 3.5.1

BASES

BACKGROUND (continued)

Each accumulator is piped into an RCS cold leg via an
accumulator line and is isolated from the RCS by a motor
o)erated isolation valve and two check valves in series.
T1e motor operated isolation valves are interlocked by P-11
with the pressurizer pressure measurement channels to ensure
that the valves will automatically open as RCS pressure
increases to above the permissive circuit P-11 setpoint.

This interlock also prevents inadvertent closure of the
valves during normal operation prior to an accident. The
valves will automatically open, however, as a result of an
SI signal. These features ensure that the valves meet the
requirements of the Institute of Electrical and Electronic
Engineers (IEEE) Standard 279-1971 (Ref. 1) for "o)erating
bypasses" and that the accumulators will be availa)le for ;

injection without reliance on operator action. !

The accumulator size, water volume, and nitrogen cover
pressure are selected so that three of the four accumulators
are sufficient to partially cover the core before
significant clad melting or zirconium water reaction can

t' occur following a LOCA. The need to ensure that three
3( accumulators are adequate for this function is consistent

with the LOCA assumption that the entire contents of one
accumulator will be lost via the RCS pipe break during the
blowdown phase of the LOCA. i

APPLICABLE The accumulators are assumed OPERABLE in both the large and
SAFETY ANALYSES small break LOCA analyses at full power (Refs. 2 and 3).

These are the Design Basis Accidents (DBAs) that establish
the acceptance limits for the accumulators. Reference to
the analyses for these DBAs is used to assess changes in the
accumulators as they relate to the acceptance limits.

p)%
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Accumulators
B 3.5.1

/O BASES%/
APPLICABLE SAFETY ANALYSES (continued)

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of ECCS
flow. In the early stages of a LOCA. with or without a loss
of offsite power, the accumulators provide the sole source
of makeup water to the RCS. The assumption of loss of
offsite power is required by regulations and conservatively
imposes a delay wherein the ECCS pumps cannot deliver flow
until the emergency diesel generators start. come to rated
speed, and go through their timed loading sequence. In cold
leg break scenarios, the entire contents of one accumulator
are assumed to be lost through the break.

'
The limiting large break LOCA is a double ended guillotine
break at the discharge of the reactor coolant pump. During
this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure.

As a conservative estimate, no credit is taken for ECCS pump
flow until an effective delay has elapsed. This delay
accounts for the diesels starting and the pumps being loaded
and delivering full flow. The delay time is conservatively^
set with an additional 2 seconds to account for SI signal
generation. During this time the accumulators are analyzed+

as providing the sole source of emergency core cooling. No zoperator action is assumed during the blowdown stage of a ,

large break LOCA.

The worst case small break LOCA analyses also assume a time
delay before pumped flow reaches the core. For the larger
range of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the accumulators, with pumped flow then providing continued
cooling. As break size decreases, the accumulators and
centrifugal charging pumps both play a part in terminating
the rise in clad temperature. As break size continues to
decrease, the role of the accumulators continues to decrease
until they are not required and the centrifugal charging
pumps become solely responsible for terminating the
temperature increase.

O
BYRON - UNITS 1 & 2 B 3.5.1 - 3 Revision 0



)
Accumulators

'

B 3.5.1
..

BASES

APPLICABLE SAFETY ANALYSES (continued)

This LCO helps to ensure that the following acceptance
criteria established for the ECCS by 10 CFR 50.46 (Ref. 4)
will be met following a LOCA:

a. Maximum fuel element cladding temperature is s 2200 F:

b. Maximum cladding oxidation is s 0.17 times the total
cladding thickness before oxidation;

c. Maximum hydrogen generation from a zirconium water
reaction is s 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. Core is maintained in a coolable geometry.

Since the accumulators discharge during the blowdown phase
of a LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

A For both the large and small break LOCA analyses, a nominal
t contained accumulator water volume is used. The contained

water volume is the same as the deliverable volume for the
accumulators, since the accumulators are emptied, once
discharged. For small breaks, the peak clad tem 3erature is
not sensitive to the accumulator water volume. :or large
breaks, there are two competing effects regarding
accumulator water volume: the amount of water available for
injection versus the injection rate. While a larger water
volume is a benefit, it leaves a smaller volume of nitrogen
as in the accumulator which results in a slower injection
ate as the accumulator discharges, resulting in a penalty.

Conversely, while less water volume is a penalty, it will be
injected at a higher rate due to the larger nitrogen gas
volume. Since the range of accumulator volumes is
relatively small along with the resulting effect on peak
cladding temperature, a nominal water volume is used. The
analysis conservatively ignores the line water volume from
the accumulator to the check valve. The safety analysis
assumes a nominal water volume of 7106 gallons based on
minimum and maxinum volumes.of 6995 gallons (31% of
indicated level) and 7217 gallons (63% of indicated level),
respectively.

O
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Accumulators
B 3.5.1

,

!

O BASESv
APPLICABLE SAFETY ANALYSES (continued)

The minimum boron concentration setpoint is used in the post |
LOCA boron concentration calculation. The calculation is !

performed to assure reactor subcriticality in a post LOCA I

environment. Of particular interest is the large break
LOCA. since no credit is taken for control rod assembly

{
insertion. A reduction in the accumulator minimum boron
concentration would produce a subsequent reduction in the
available containment sump concentration for post LOCA
shutdown and an increase in the maximum sump pH. The
maximum boron concentration is used in determining the cold
leg to hot leg recirculation injection switchover time and
minimum sump pH.

,

The large and small break LOCA analyses are performed at the |minimum nitrogen cover ]ressure. since sensitivity analyses
have demonstrated that ligher nitrogen cover pressure
results in a computed peak clad temperature benefit. The
maximum nitrogen cover pressure limit prevents accumulator

;

relief valve actuation, and ultimately preserves accumulator
integrity.

/- The effects on containment mass and energy releases from the !( accumulators are accounted for in the appropriate analyses
(Refs. 2 and 3).

1The accumulators satisfy Criterion 3 of ;
10 CFR 50.36(c)(2)(ii).

.

LCO The LCO establishes the minimum conditions required to |
ensure that the accumulators are available to accomplish !
their core cooling safety function following a LOCA. Four !

accumulators are required to ensure that 100% of the '

contents of three of the accumulators will reach the core
during a LOCA. This is consistent with the assumption that
the contents of one accumulator spill through the break If
less than three accumulators are injected during the
blowdown phase of a LOCA. the ECCS acceptance criteria of
10 CFR 50.46 (Ref. 4) could be violated.

BYRON - UNITS 1 & 2 B 3.5.1 - 5 Revision 0
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Accumulators i
B 3.5.1
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'

BASES

LCO (continued)

For an accumulator to be considered OPERABLE, the isolation
valve must be fully open with power removed, a contained
volume 2 31% and s 63% (6995 gallons to 7217 gallons) with a
boron concentration a 2200 ppm and s 2400 ppm. and a
nitrogen cover pressure 2 602 and 5 647 psig, must be met.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure
> 1000 psig, the accumulator OPERABILITY requirements are
based on full power operation. Although cooling
requirements decrease as power decreases, the accumulators !
are still required to provide core cooling as long as !
elevated RCS pressures and temperatures exist.

This LCO is only applicable at pressures > 1000 psig. At i
pressures s 1000 psig, the rate of RCS blowdown is such that
the ECCS pumps can provide adequate injection to ensure that
peak clad temperature remains below the 10 CFR 50.46
(Ref. 4) limit of 2200 F.

r In MODE 3, with RCS pressure s 1000 psig, and in MODES 4, 5.
- (, and 6, the accumulator motor operated isolation valves are

closed to isolate the accumulators from the RCS. This
allows RCS cooldown and depressurization without discharging
the accumulators into the RCS or requiring cepressurization
of the accumulators,

O
.
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Accumulators
B 3.5.1

O BASES
%/

ACTIONS A.1

If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits within,

| 72 hours. In this Condition ability to maintain
| subcriticality or minimum boron precipitation time may be

reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially

! recovered core during the early reflooding phase of a large
! break LOCA is sufficient to keep that portion of the core

subtritical . One accumulator below the minimum boron
concentration 1imit, however, will have no effect on
available ECCS water and an insignificant effect on core

| subcriticality during reflood. Boiling of ECCS water in the
j core during reflood concentrates boron in the saturated

liquid that remains in the core. In addition, currenti

| analysis demonstrates that the accumulators do not discharge
following a large main steam line break. Thus. 72 hours is
allowed to return the boron concentration to within limits.

M
lA If one accumulator is inoperable for a reason other than

\. boron concentration, the accumulator must be returned to
,

OPERABLE status within 1 hour. In this Condition, the

} required contents of three accumulators cannot be assumed to
'

reach the core during a LOCA. Due to the severity of the
! consequences should a LOCA occur in these conditions, the
! I hour Completion Time to open the valve. remove power to

the valve, or restore the proper water volume or nitrogen
i coverpressureensuresthatprompt. action will be taken to
; return the inoperable accumuiator to OPERABLE status. The
'

Completion Time minimizes the potential for exposure of the
unit to a LOCA under these conditions.

!

O
4

BYRON - UNITS 1 & 2 B 3.5.1 - 7 Revision 0

|-

|



... . __. .. . . _ _ _ _ _ _ _ . _ _ . _ _ _ . _ _ _ . . - . _ - - _ _ _ _ _ _ _ _ _ _ _

Accumulators
B 3.5.1

i

BASES
s

.

ACTIONS (continued) .

C.1 and C.2

If the accumulator cannot be returned to OPERABLE status
within the associated Com)letion Time, the unit must be
brought to a MODE in whic1 the LCO does not apply. To
achieve this status, the unit must be brought to MODE 3
within 6 hours and RCS pressure reduced to s 1000 psig
within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems.

0.1
,

If more than one accumulator is inoperable, the unit is in a
condition outside the accident analyses: therefore.
LCO 3.0.3 must be entered immediately.

SURVEILLANCE SR 3.5.1.1
REQUIREMENTSpd Each accumulator valve should be verified to be fully open(

every 12 hours. This verification ensures that the
accumulators are available for injection and ensures timely !

discovery if a valve should be less than fully open. If an
isolation valve is not fully o)en, the rate of injection to
the RCS would be reduced. Altlough a motor operated valve
position should not change with power removed, a closed '

valve could result in not meeting accident analyses
assumptions. This Frequency is considered reasonable in ;

view of other administrative controls that ensure a '

mispositioned isolation valve is unlikely.

SR 3.5.1.2 and SR 3.5.1.3

Every 12 hours, borated water level and nitrogen cover
pressure are verified for each accumulator. This Frequency
is sufficient to ensure adequate injection during a LOCA.
Because of the static design of the accumulator, a 12 hour;

Frequency usually allows the operator to identify changes
| before limits are reached. Operating experience has shown

this Frequency to be appropriate for early detection and
correction of off normal trends.

.

O
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Accumulators
B 3.5.1

[ BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.1.4

The boron concentration should be verified to be within
required limits for each accumulator every 31 days since the
static design of the accumulators limits the ways in which
the concentration can be changed. The 31 day Frequency is
adequate to identify changes that could occur from
mechanisms such as stratification or inleakage.

SR 3.5.1.5

Sampling the affected accumulator within 6 hours after a
1% volume increase (nominally 70 gallons or 10% of indicated
level) will identify whether inleakage has caused a
reduction in l'oron concentration to N. low the required
limit. It is not necessary to verify boron concentration of
the accumulator after a 1% volume increase (10% indicated
level increase) if the added water inventory is from the
Refueling Water Storage Tank (RWST) and the boron
concentration of the RWST is a 2200 ppm and s 2400 ppm.
With the water contained in the RWST within the boron

(V3
concentration requirements of the accumulators, any added
inventory would not cause the accumulator's boron j
concentratien to exceed the limits of this LCO. ;

With the only indication available to the operators in the
control room being level indication in percent, a required
accumulator volume increase of 1% or an increase of 10% of i

indicated level would require the accumulator to be sampled ;

to verify the accumulator boron concentration is within the
limits. The safety analysis assumes a nominal water volume
of 7106 gallons based on minimum and maximum volumes of

,

6995 gallons (31%) and 7217 gallons (63%). respectively. '

These volumes are also indicated in the specific tank curves
for the SI accumulators. The 10% indicated level increase
is considered a conservative indication for a 70 gallon
increase in the accumulator volume requiring an increase in
the sampling requirement to verify accumulator boron
concentration remains within the specified limits.

p.

'
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Accumulators
B 3.5.1

%-) BASES

SURVEILLANCE REQUIREMENTS (continued)
'
,

SR 3.5.1.6.

Verification every 31 days that power is removed from each
accumulator isolation valve o)erator ensures that an active
failure could not result in tie undetected closure of an
accumulator motor operated isolation valve. If this were to
occur. only two accumulators would be available for
injection given a single failure coincident with a LOCA.

The power to the accumulator motor operated isolation valves
is removed by opening the motor control center breaker and
tagging it out administrative 1y. Since power is removed
under administrative control, the 31 day Frequency will
provide adequate assurance that power is removed.

REFERENCES 1. IEEE Standard 279-1971.

2. UFSAR. Chapter 15.

G 3. UFSAR. Chapter 6.
'

4. 10 CFR 50.46.

1

I
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ECCS -Operating
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEF (ECCS)

B 3.5.2 ECCS-Operating

BASES

BACKGROUND The function of the ECCS is to 3rovide core cooling and
negative reactivity to ensure tlat the reactor core is
protected after any of the following accidents:

a. Loss Of Coolant Accident (LOCA), coolant leakage
,

greater than tile capability of the normal charging |
system;

<

b. Rod ejection accident;
i

c. Loss of secondary coolant accident, including i

uncontrolled steam release or loss of feedwater; and |

d. Steam Generator Tube Rupture (SGTR).

The addition of negative reactivity is designed primarily I
for the loss of secondary coolant accident where primary

f"T cooldown could add enough positive reactivity to achieve
V criticality and return to significant power.

!

There are three phases of ECCS operation: injection cold
leg recirculation, and hot leg recirculation. In the
injection phase, water is taken from the Refueling Water
Storage Tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold legs. When sufficient water

_

is removed from the RWST to ensure that enough boron has
'

been added to maintain the reactor subcritical and the
containment sumps have enough water to supply the required
net positive . suction head to the ECCS pumps suction is
switched to the containment sump for cold leg recirculation.
After approximately 8.5 hours, the ECCS flow is shifted to
the hot leg recirculation phase to 3rovide a backflush,
which would reduce the boiling in t1e top of the core and
any resulting boron precipitation. Every 24 hours after
initiation of hot leg recirculation, the flow path is
alternated between hot and cold leg recirculation.

O
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BASES

BACKGROUND (continued)

The ECCS consists of three separate subsystems: centrifugal
charging (high head). Safety Injection (SI) (intermediate
head), and Residual Heat Removal (RHR) (low head). Each

: . subsystem consists of two redundant.100% capacity trains.
The ECCS accumulators and the RWST are also part of the
ECCS. but are not considered part of an ECCS flow path as
described by this LCO.

The ECCS flow paths consist of piping, valves, heat
exchangers and pumps such that water from the RWST can be
injected into the RCS following the accidents described in
this LCO. The major components of each subsystem are the
centrifugal charging pumps, the RHR pumas, heat exchangers,
and the SI pumps. Each of the three su) systems consists of
two 100% capacity trains that are interconnected and
redundant such that either train.is capable of supplying
100% of the flow required to mitigate the accident
consequences. This interconnecting and redundant subsystem
design provides the operators with the ability to utilize
components from opposite trains to achieve the required 100%
flow to the core.

.A'() During the injection phase of LOCA recovery, a single
suction header supplies water from the RWST to the ECCS
pumps. Separate piping supplies each subsystem and each
train within the subsystem. The discharge from the
centrifugal charging pumps combines prior to dividing into
four supply lines. each of which feeds the injection line to
one RCS cold leg. The discharge from the SI and RHR pumps
divides and feeds an injection line to each of the RCS cold
legs. Control valves are set to balance the flow to the
RCS. This balance ensures sufficient flow to the core to
meet the analysis assumptions following a LOCA in one of the
RCS cold legs.

For LOCAs that are too small to depressurize the RCS below
the shutoff head of the SI pumps, the centrifugal charging
pumps supply water until the RCS pressure decreases below
the SI pump shutoff head. During this period, the steam
generators are used to provide part of the core cooling
function.

|

;-
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BASES

BACKGROUND (continued)

During the recirculation phase of LOCA recovery RHR pump
suction is transferred to the containment sump. The RHR
pumps then supply the other ECCS pumps. Initially.
recirculation is through the same paths as the injection
)hase. Subsequently, recirculation alternates injection
Jetween the hot and cold legs.

The centrifugal charging subsystem of the ECCS also
functions to supply borated water to the reactor core
following increased heat removal events, such as a Main
Steam Line Break (MSLB). The limiting design conditions
occur when the negative moderator temperature coefficient is
highly negative, such as at the end of each cycle.

During low temperature conditions in the RCS, limitations
are placed on the maximum number of ECCS pumps that may be
OPERABLE, Refer to the Bases for LCO 3.4.12. " Low
Temperature Overpressure Protection (LTOP) System," for the
basis of these requirements.

The ECCS subsystems are actuated upon receipt of an SI
A signal. The actuation of safeguard loads is accomplished in
'V a programmed time sequence. If offsite power is available,

the safeguard loads start immediately in the programmed
sequence. If offsite power is not available, the Engineered
Safety Feature (ESF) buses shed normal operating loads and
are connected to the emergency Diesel Generators (DGs).
Safeguard loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting,
sequenced loading, and pump starting determines the time
required before pumped flow is available to the core
following a LOCA.

The active ECCS components, along with the passive
accumulators and the RWST covered in LCO 3.5.1.
" Accumulators," and LCO 3.5.4, " Refueling Water Storage Tank
(RWST)," provide the cooling water necessary to meet GDC 35
(Ref 1).

O
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B 3.5.2

BASES

APPLICABLE The LCO helps to ensure that the following acceptance
SAFETY ANALYSES criteria for the ECCS. established by 10 CFR 50.46 (Ref. 2).

will be met following a LOCA:

a. Maximum fuel element cladding temperature is s 2200 F:

b. Maximum cladding oxidation is s 0.17 times the total
cladding thickness before oxidation:

c. Maximum hydrogen generation from a zirconium water
reaction is s 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react:

d. Core is maintained in a coolable geometry; and

e. Adequate long term core cooling capability is
maintained.

The LCO also limits the potential for a post trip return to 1

power following an MSLB event and ensures that containment ;
temperature limits are met.

Each ECCS subsystem is taken credit for in a large break I

LOCA event at full power (Ref. 3). This event establishes
the requirement for runout flow for the ECCS pumps, as well
as the maximum response time for their actuation. The
centrifugal charging pumps and SI pumps are credited in a
small break LOCA event. This event establishes the flow and
discharge head at the design point for the centrifugal
charging pumps. The SGTR and MSLB events also credit the
centrifugal charging pumps. The OPERABILITY requirements i
for the ECCS are based on the following LOCA analysis
assumptions:,

a. A large break LOCA event, with loss of offsite power i
and a single failure disabling one RHR pump (both |

emergency DG trains are assumed to operate due to l
requirements for modeling full active containment heat iremoval system operation); and '

b. A small break LOCA event, with a loss of offsite power
and a single failure disabling one ECCS train.

A
U
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O BASESG
APPLICABLE SAFETY ANALYSES (continued)

During the blowdown stage of a LOCA, the RCS depressurizes
as primary coolant is ejected through the break into the
containment. The nuclear reaction is terminated either by
moderator voiding during large breaks or control rod
insertion for small breaks. Following depressurization.
emergency cooling water is injected into the cold legs.
flows into the downcomer. fills the lower plenum, and
refloods the core.

The effects on containment mass and energy releases are
accounted for in appropriate analyses (Refs. 3 and 4). The
LCO ensures that an ECCS train will deliver sufficient water.

to match boiloff rates soon enough to minimize the
consequences of the core being uncovered following a large
LOCA. It also ensures that the centrifugal charging and SI
pumps will deliver sufficient water and boron during a small
LOCA to maintain core subcriticality. For smaller LOCAs,
the centrifugal charging pump delivers sufficient fluid to
maintain RCS inventory. For a small break LOCA. the steam
generators continue to serve as the heat sink providing
part of the required core cooling.

The ECCS trains satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii)

LC0 In MODES 1. 2. and 3. two independent (and redundant) ECCS i
trains are required to ensure that sufficient ECCS flow is Iavailable assuming a single failure affecting either train. -

Additionally, individual components within the ECCS trains
1

may be called upon to mitigate the consequences of other i

transients and accidents.

In MODES 1. 2, and 3. an ECCS train consists of a
centrifugal charging subsystem, an SI subsystem, and an RHR
subsystem. Each train includes the piping, instruments and |

controls to ensure an OPERABLE flow path capable of taking
suction from the RWST upon an SI signal and automatically
transferring suction to the containment sump.

O
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O BASESU
LC0 (continued)

During an event requiring ECCS actuation, a flow path is
required to 3rovide an abundant supply of water from the
RWST to the RCS via the ECCS pumps and their respective
supply headers to each of the four cold leg injection
nozzles. In the long term, this flow path may be switched
to take its supply from the containment sump and to supply
its flow to the RCS hot and cold legs.

The flow path for each train must maintain its designed
independence to ensure that no single failure can disable
both ECCS trains.

%e LC0 is modified by two Notes that allow isolation of
both SI pump * flow paths and a portion of both RHR flow paths
for up to 2 hours to perform pressure isolation valve
testing per SR 3.4.14.1 during MODE 3. Isolation of the
discharge flow paths of both SI pumps may be accom)lished by
closing valve SI8835. Isolation of a portion of t1e
discharge flow paths of both RHR pumps may be accomplished
by closing either valve SI8809A or SI8809B. With a portion
of both RHR flow paths isolated, an alternate means of cold

Q leg injection must be available for each isolated flow path.Q An alternate means may include: 1) OPERABLE accumulators
with their isolation valves either closed, but energized, or

.

|

open: 2) cold leg injection via the Safety Injection pumps,
and the SI8821A/B and the SIS 835 valves: or 3) cold leg
injection via the Centrifugal Charging pumps and the
SI8801A/B valves.

i
APPLICABILITY In MODES 1, 2. and 3. the ECCS OPERABILITY requirements for

the limiting Design Basis Accident, a large break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide for reduced cooling requirements
in the lower MODES. The centrifugal charging pump
performance is based on a small break LOCA, which
establishes the pump performance curve and has less
dependence on power. The SI pum
are based on a small break LOCA.p

3erformance requirements
10DE 2 and MODE 3

requirements are bounded by the MODE 1 analysis.
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BASES

APPLICABILITY (continued)

This LCO is only applicable in MODE 3 and above. Below
MODE 3, the SI signal setpoint is manually bypassed by
operator control, and system functional requirements are
relaxed as described in LC0 3.5.3 "ECCS-Shutdown."

In MODES 5 and 6. unit conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LC0 3.4.7. "RCS Loops-MODE 5. Loops Filled."
and LC0 3.4.8. "RCS Loops-MODE 5. Loops Not Filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5.

'

" Residual Heat Removal (RHR) and Coolant Circulation-High
Water Level." and LCO 3.9.6. " Residual Heat Removal (RHR)
and Coolant Circulation-Low Water Level."

ACTIONS A.1 and B.1

With one ECCS train inoperable,100% of the ECCS flow is
provided by the remaining OPERABLE ECCS train. Required

/ Action A.1 requires that the inoperable train be restored to
'

. OPERABLE status within 7 days. The 7 day Completion Time is
based on a 3robabilistic risk assessment evaluation (Refs. 6
and 7) whic1 concludes that the Completion Time does not

)significantly affect the overall probability of core damage.
|

With two ECCS trains inoperable and at least 100% of the
ECCS flow equivalent to a single OPERABLE ECCS train I
available. Required Action B.1 requires that one train be I

returned to OPERABLE status within 72 hours. The 72 hour
Completion Time is based on an NRC reliability evaluation
(Ref. 5) and is a reasonable time for repair of many ECCS
components.

An ECCS train is inoperable if it is not capable of ;

delivering design flow to the RCS. Individual components '

are inoperable if they are not capable of performing their
design function or their required supporting systems are not
available.

,

O
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BASES

ACTIONS (continued)

The LC0 requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and the
diversity of subsystems, the inoperability of one component
in a train does not render the ECCS incapable of performing
its function. Neither does the inoperability of two
different components, each in a different train, necessarily

,

l

result in a loss of function for the ECCS. The intent of
these Conditions is to maintain a combination of equipment
such that 100% of the ECCS flow equivalent to a single
OPERABLE ECCS train remains available. Thus, for 100% of
the ECCS flow equivalent to a single OPERABLE ECCS train to
remain available, at least one train of each centrifugal
charging subsystem. SI subsystem, and RHR subsystem.
including an RHR heat exchanger, must be OPERABLE. This
allows increased flexibility in unit operations under
circumstances when components in opposite trains are
inoperable.

Reference 8 describes situations in which one component,
such as an RHR crossover valve. can disable both ECCS ;

trains. With one or more component (s) ino)erable such that
(^% 100% of the flow equivalent to a single OPERABLE ECCS train
V is not available, the facility is in a condition outside the

accident analysis. Therefore. LCO 3.0.3 must be immediately
entered.

C.1 and C.2

If the ino)erable trains cannot be returned to OPERABLE
status witlin the associated Completion Time, the unit must
be brought to a MODE in which the LCO does not ap)1y. To
achieve this status, the unit must be brought to iODE 3
within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable based on operating
experience. to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

!

/

( i
w
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SURVEILLANCE SR 3.5.2.1
REQUIREMENTS

Verification of proper motor operated valve position ensures
that the injection flow path from the ECCS pumps to the RCS
is maintained. Misalignment of these valves could render
ooth ECCS trains inoperable. Securing these valves in
position by removal of power ensures that they cannot change
position as a result of an active failure or be
inadvertently misaligned. These valves are of the type,
described in Reference 8. that can disable the function of
both ECCS trains and invalidate the accident analyses. A
12 hour Frequency is considered reasonable in view of other
administrative controls that will ensure a mispositioned
valve is unlikely.

SR 3.E.2.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position (e.g., the

/"] valves listed in SR 3.5.2.1 and SR 3.5.2.7). since theseQ were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
actuation signal is allowed to be ih a nonaccident position
provided the valve will automatically reposition within the
proper stroke time. This Surveillance does not require any
testing or valve manipulation. Rather, it involves

verification that those valves capable of being
mispositioned are in the correct position. The 31 day
Frequency is appropriate because the valves are operated
under administrative control, and an improper valve position
would only affect a single train. This Frequency has been
shown to be acceptable through operating experience.

O
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.2.3

With the exception of the operating centrifugal charging
pump, the ECCS pumps are normally in a standby, nonoperating
mode. As such, flow 3ath piping has the potential to
develop voids and poccets of entrained gases. The system
will perform properly, injecting its full capacity into the
RCS upon demand. by maintaining the piping from the ECCS
pumps to the RCS full of water. This will also prevent
water hammer, pump cavitation, and pumping of noncondensible
gas (e.g.. air, nitrogen, or hydrogen) into the reactor
vessel following an SI signal or during shutdown cooling.
This is accom311shed by venting the non-operating ECCS pump
casings and tie discharge piping high points (applicable to
idle RH and SI systems only) outside containment to maintain
the ECCS piping full of water.

In the event that gas is present at either RH cold leg
isolation valve (SI8809A/B) vent valve (SIO58A/B), the three
gas traps associated with the ECCS crossover piping will be

|. UT inspected to confirm the piping is full of water.
f3 SR 3.5.2.3 requires that the RH and SI pump casings and|

() discharge piping high point vent valves be vented. This
venting surveillance does not apply to subsystems in
communication with operating systems because the flows in
these systems are sufficient to provide confidence that
water hammer which could occur from voiding would not result
in unacceptable dynamic loads. During shutdown cooling
operation, the exclusion would apply to the operating RH
pump, in addition to the ECCS piping in communication with
the operating pump.

For selected portions of piping (i.e.. portions involving
the idle CV pump discharge piping up to the first check
valve on the pump discharge and miniflow lines, the stagnant
portion of the piping upstream of the SI8801A/B adjacent to
the vent valve SIO45 and the piping at the 1CV207 or 2CV206
valve if the B CV pump is idle) the verification that the
piping is filled with water will be performed by ultrasonic
examination. This examination will provide added assurance
that the piping is water solid. These methods are
consistent with Reference 9.

f~d
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O
SURVEILLANCE REQUIREMENTS (continued) ;

,

The 31 day Frequency takes into consideration the gradual j
nature of gas accumulation in the ECCS piping and the !
procedural controls governing system operation. 1

'

SR 3.5.2.4

Periodic surveillance testing of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component problems is required by SECTION XI of
the ASME Code. This type of testing may be accomplished by |

measuring the pump developed head at only one point of the
pump characteristic curve. This verifies both that the
measured performance is within an acceptable tolerance of
the original pum) baseline performance and that the

^performance at tie test flow is greater than or equal to the
performance assumed in the plant safety analysis. SRs are
specified in the Inservice Testing Program, which
encompasses SECTION XI of the ASME Code. SECTION XI of the
ASME Code provides the activities and Frequencies necessary
to satisfy the requirements.

SR 3.5.2.5 and SR 3.5.2.6

These Surveillances demonstrate that each automatic ECCS
'

valve actuates to the required position on an actual or i

simulated SI signal (a coincident RWST Level Low-Low signal
is required to open the containment sump isolation valves).
and that each ECCS pump starts on receipt of an actual or
simulated SI signal. This Surveillance is not required for
valves that are locked, sealed, or otherwise secured in the
required Josition under administrative controh , The
18 month rrequency is based on the need to perform these
Surveillances under the conditions that apply during a unit

,

outage and the potential for an unplanned unit transient if '

the Surveillances were performed with the reactor at power.
The 18 month Frequency is also acceptable based on
consideration of the design reliability (and confirming
operating experience) of the equipment. The actuation logic
is tested as part of ESF Actuation System testing. and
equipment performance is monitored as part of the Inservice
Testing Program.

i

O
BYRON - UNITS 1 & 2 B 3.5.2 - 11 Revision 0



_ ._ _ . ,. ., _ ___ __. __ _ _ . _ _ . . . _ . _ . _ . _ _ __

ECCS -Operating
B 3.5.2

D BASES[G
SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.2.7

! Realignment of valves in the flow path on an SI signal is
necessary for proper ECCS performance. These valves have
mechanical stops to allow proper positioning for restricted
flow to a ruptured cold leg, ensuring that the other cold
legs receive at least the required minimum flow. The i18 month Frequency is based on the same reasons as those i
stated in SR 3.5.2.5 and SR 3.5.2.6.

SR 3.5.2.8
!
,

Periodic inspections of the containment sump suction inlet !
ensure that it is unrestricted and stays in proper operating !

condition. The 18 month Frecuency is based on the need to
perform this Surveillance uncer the conditions that a) ply
during a unit outage, on the need to have access to t1e
location, and because of the potential for an unalanned j
transient if the Surveillance were performed wit 1 the ;

reactor at power. This Frequency has been found to be !sufficient to detect abnormal degradation and is confirmed
i; p) by operating experience.
j

\ %_.

fl
i \/
l
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x, associated with Braidwood Technical Specification *

Amendment No. 91.
!
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ECCS - Shutdown
B 3.5.3

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.3 ECCS -Shutdown

BASES

BACKGROUND The Background section for Bases 3.5.2. "ECCS-Operating."
is applicable to these Bases, with the following
modifications.

In MODE 4. the required ECCS train consists of two separate
subsystems: centrifugal charging (high head) and Residual
Heat Removal (RHR) (low head).

The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water from the Refueling
Water Storage Tank (RWST) can be injected into the Reactor
Coolant System (RCS) following the accidents described in
Bases 3.5.2.

APPLICABLE The Applicable Safety Analyses section of Bases 3.5.2 also
SAFETY ANALYSES applies to this Bases section.

Due to the stable conditions associated with operation in
MODE 4 and the reduced arobability of occurrence of a Design
Basis Accident (DBA), t1e ECCS operational requirements are
reduced. It is understood in these reductions that certain
automatic Safety Injection (SI) actuation is not available.
In this MODE. sufficient time exists for manual actuation of
the required ECCS to mitigate the consequences of a DBA.

Only one train of ECCS is required for MODE 4. This
requirement dictates that single failures are not considered
during this MODE of operation. The ECCS trains satisfy
Criterion 3 of'10 CFR 50.36(c)(2)(ii).

(3v
BYRON - UNITS 1 & 2 B 3.5.3 - 1 Revision 0



__ _ __. . __ ___ _ ______ _ _ _ _ . .

ECCS -Shutdown
B 3.5.3

O) ~ BASES
%

LCO In MODE 4 one of the two inde)endent (and redundant) ECCS
trains is required to be OPERA 3LE to ensure that sufficient
ECCS flow is available to the core following a DBA.

In MODE 4. an ECCS train consists of a centrifugal charging
subsystem and an RHR subsystem. Each train includes the
piping, instruments, and controls to ensure an OPERABLE flow
path capable of taking suction from the RWST and
transferring suction to the containment sump.

During an event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the
RWST to the RCS via the ECCS pumps and their respective
supply headers to each of the four cold leg injection
nozzles. In the long term, this flow path may be switched
to take its supply from the containment sump and to deliver
its flow to the RCS hot and cold legs.

The LCO is modified by a Note that allows an RHR train to be
considered OPERABLE during alignment and operation for decay
heat removal, if capable of being manually realigned (remote
or local) to the ECCS mode of operation and not otherwise

;( inoperable. This allows operation in the RHR mode during
MODE 4.+

APPLICABILITY In MODES 1, 2. and 3. the OPERABILITY requirements for ECCS
are covered by LCO 3.5.2.

In MODE 4 with RCS temperature below 350 F, one OPERABLE
ECCS train is acceptable without single failure
consideration, on the basis of the stable reactivity of the
reactor and the limited core cooling requirements.

In MODES 5 and 6. unit conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LC0 3.4.7. "RCS Loops-MODE 5. Loops Filled."
and LC0 3.4.8. "RCS Loops-MODE 5. Loops Not Filled. "
MODE 6 core cooling requirements are addressed by LCO 3.9.5.
" Residual Heat Removal (RHR) and Coolant Circulation-High
Water Level." and LC0 3.9.6. " Residual Heat Removal (RHR)|

and Coolant Circulation-Low Water Level."

.

;

[): V
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BASES

'
|

ACTIONS A.1

With no ECCS RHR subsystem OPERABLE. the unit is not
prepared to respond to a loss of coolant accident or to
continue a cooldown using the RHR pumps and heat exchangers.
The Completion Time of immediately to initiate actions that
would restore at least one ECCS RHR subsystem to OPERABLE,

| status ensures that prompt action is taken to restore the
required cooling capacity. Normally, in MODE 4. reactor
decay heat is removed from the RCS by an RHR loop. If no
RHR loop is OPERABLE for this function, reactor decay heat
must be removed by some alternate method, such as use of the ,

|

steam generators. The alternate means of heat removal must
continue until the inoperable RHR loop components can be
restored to operation so that decay heat removal is
continuous.

With both RHR pumps and heat exchangers inoperable, it would !
be unwise to require the unit to go to MODE 5. where the
only available heat removal system is the RHR. Therefore,,

the appropriate action is to initiate measures to restore
one ECCS RHR subsystem and to continue the actions until the j

j subsystem is restored to OPERABLE status.

B.1 |

With no ECCS centrifugal charging subsystem OPERABLE due to
the inoperability of the centrifugal charging pump or flow
path from the RWST, the unit is not prepared to provide high
pressure response to Design Basis Events requiring SI. The
1 hour Completion Time to restore at least one centrifugal
charging subsystem to OPERABLE status ensures that prompt
action is taken to provide the required cooling ca)acity or
to initiate actions to place the unit in MODE 5, w1ere an !

ECCS train is not required.

C.1

When the Required Actions of Condition B cannot be completed
within the required Completion Time, a controlled shutdown
should be initiated. Twenty-four hours is a reasonable
time, based on operating experience, to reach MODE 5 in an
orderly manner and without challenging plant systems or
operators.

|

,
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ECCS - Shutdown i
B 3.5 3 '

( BASES

SURVEILLANCE SB 3.5.3.1
REQUIREMENTS

The applicable Surveillance descriptions from Bases 3.5.2
apply.

,

REFERENCES The applicable references from Bases 3.5.2 apply.

|

l

|

CO'

i

;

!
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RWST
B 3.5.4

Il B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)U
B 3.5.4 Refueling Water Storage Tank (RWST)

BASES

BACKGROUND The RWST supplies borated water to the Chemical and Volume
Control System (CVCS) during abnormal operating conditions,
to the refueling pool during refueling, and to the ECCS and
the Containment Spray System during accident conditions.

The RWST supplies both trains of the ECCS and the
Containment Spray System through separate, redundant supply ;

,

headers during the injection phase of a Loss Of Coolant 1

Accident (LOCA) recovery. A motor operated isolation valve I
is provided in each header to isolate the RWST from the ECCS '

once the system has been transferred to the recirculation
mode. The recirculation mode is entered when pump suction
is transferred to the containment sump following receipt of
the RWST Level-Low Low (LO-2) signal. Use of a single RWST
to supply both trains of the ECCS and Containment Spray )
System is acceptable since the RWST is a 3assive component,
and passive failures are not required to 3e assumed to occur
coincidentally with Design Basis Events.

The switchover from normal o)eration to the injection phase
of ECCS operation requires clanging centrifugal charging
Jump suction from the CVCS Volume Control Tank (VCT) to the
RWST through the use of isolation valves. Each set of
isolation valves is interlocked so that the VCT isolation
valves will begin to close once the RWST isolation valves
are fully open. Since the VCT is under pressure the
preferred pump suction will be from the VCT until the tank
is isolated. This will result in a delay in obtaining the
RWST borated water. The effects of this delay are discussed
in the Applicable Safety Analyses section of these Bases.

During normal operation in MODES 1. 2. and 3. the Safety
Injection (SI) and Residual Heat Removal (RHR) pumps are
aligned to take suction from the RWST.

The ECCS pumps are provided with recirculation lines that
ensure each pump can maintain minimum flow requirements when
operating at or near shutoff head conditions.

/^\
U
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RWST
B 3.5.4

!

|k BASES

BACKGROUND (continued)
1

When the suction for the ECCS and Containment S3 ray System
pum]s is transferred to the containment sump. t1e RWST flow:

| patas must be isolated to prevent a release of the
' containment sump contents to the RWST. which could result in

a release of contaminants to the atmosphere and the eventual
loss of suction head for the ECCS pumps.

f This LCO ensures that;

a. The RWST contains sufficient borated water to support
the ECCS during the injection phase:,

t
'

b. Sufficient water volume exists in the containment
sump to support continued operation of the ECCS and
Containment Spray System pumps at the time of transfer
to the recirculation mode of cooling;

c. The reactor remains subcritical following a LOCA: and

d. The RWST contains a sufficient boron concentration to
ensure that negative reactivity is available to limit

rN the subsequent return to power following a Main Steam
' V Line Break (MSLB).

Insufficient water in the RWST could result in insufficient
cooling capacity when the transfer to the recirculation mode
occurs. Impro)er boron concentrations could result in a,

reduction of slutdown margin or excessive boric acid
precipitation in the core following the LOCA. In addition.
improper boron concentrations could adversely affect the pH

,

,
of the sump following the LOCA which can adversely impact i

| iodine concentrations for offsite doses, stress corrosion
cracking of eguipment inside containment, and hydrogen
production. Finally, improper boron concentrations could
adversely affect the pH of the containment spray which can
also adversely impact iodine concentrations for offsite
doses (Ref. 1).

1

L i

i!.

,
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RWST
B 3.5.4

BASES

APPLICABLE During accident conditions. the RWST provicies a source of
SAFETY ANALYSES mrated water to the ECCS and Containment Spray System

pumps. As such, it provides containment cooling and
depressurization core cooling and repiacement inventorv
and is a source of negative reactivity for reactor shutcacen
(Refs. 2 and 3). The der,ign basis transients and applicable
safety analyses concerning each of these systems are
discussed in the Applicable Safety Analyses section of
B 3.5.2 "ECCS-Operating"; B 3.5.3. "ECCS-Sht.tdown"; and
B 3.6.6. " Containment Spray and Cooling Systems." These
analyses are used to assess changes to the RWST in order to
evaluate their effects in relation to the acceptance limits
in the analyses.

The RWST must also meet volume, boron concentration, and
temperature requirements for non-t.0CA events. The volume is
not an explicit assumption in non-LOCA events since the
required volume is a small fraction of the available volume.
The deliverable volume limit is set by the LOCA and
containment analyses. For the RWST. the deliverable volume
is different from the total volume contained since, due to
the design of the tank. more water can be contained than can

p be delivered. The minimum boron concentration is an
V explicit assumption in the MSLB analysis and ensures that

negative reactivity is available to limit the subsequent
return to power following an MSLB. The minimum boron
concentration limit is also an important assumption in
ensuring the reactor remains subcritical following a LOCA.
The maximum boron concentration is an explicit assumption in
the inadvertent ECCS actuation analysis, although it is
typically a nonlimiting event and the results are very
insensitive to boron concentrations. The maximum
temperature ensures that the amount of cooling 3rovided from
the RNST during the heatup phase of a feedline areak is
consistent with safety analysis assumptions: the minimum is
an assumption in both the MSLB anc 'nadvertent ECCS
actuatio' analyses, although the inadvertent ECCS actuationn
event is typically nonlimiting.

O
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/O BASESU
APPLICreLE SAFETY ANALYSES (continued)

The MSLB analysis has considered a delay associated with the
interlock between the VCT and RWST isolation valves, and the
results show that the departure from nucleate boiling design
basis is met. The delay has been established as 27 seconds,
with offsite power available, or 37 seconds without offsite
power. This response time includes 2 seconds for
electronics delay, a 15 second stroke time for the RWST
valves, and a 10 second stroke time for the VCT valves.

For a large break LOCA analysis, the lower boron
concentration limit of 2300 ppm and a conservative
calculation of the minimum RWST volume between the low level
setpoint and the low low level setpoint are used to compute
the post LOCA sump boron concentration necessary to assure
subtriticality. The large break LOCA is the limiting case
since the safety analysis assumes that all control rods are
out of the core.

The containment analysis and the calculation of the minimum
post-LOCA sump pH also use the minimum water volume limit to
determine a minimum available RWST volume for calculating

.( the time until recirculation for safety injection and
( containment spray. Finally, the minimum sump flooding

analysis, which ensures sufficient Net Positive Suction Head
in the sump for recirculation, uses the minimum water volume
limit to determine a minimum available RWST volume.

The upper limit on boron concentration of 2500 pam is used4

to determine the maximum allowable time to switc1 to hot leg
recirculation following a LOCA. Tha purpose of switching
from cold leg to hot leg injection is to avoid boron
precipitation in the core following the accident.

.
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B 3.5.4 i

O BASES
U

APPLICABLE SAFETY ANALYSES (continued)

In.the ECCS analysis, the containment spray temperature is !

assumed to be equal to the RWST lower temperature limit of
35 F. If the lower temperature limit is violated, the
containment spray further reduces containment pressure. The
reduced containment pressure lowers the quality of steam
exiting the break thus decreasing the rate which the steam
is vented to the containment atmosphere. The decrened rate
of steam vented to the containment atmosphere results in a
corresponding decrease in the rate the R9 actor Coolant
System pressure drops and the rate ECCS fluid is injected in
the core thereby causing a rise in Jeak clad temperature.
The up)er temperature limit of 100 : is used in the small
break _0CA analysis and containment OPERABILITY analysis.
Exceeding this temperature will result in a higher peak clad
temperature, because there is less heat transfer from the
core to the injected water for the small break LOCA and
higher containment pressures due to reduced containment
spray cooling ca]acity. For the containment response
following an MSL3, the lower limit on boron concentration
and the up)er limit on RWST water temperature are used to
maximize t1e total energy release to containment.

The limits on RWST level and boron concentration also ensure#
that the post-LOCA sump pH will be between 8.0 and 11.0.
The minimum and maximum pH values are verified for each fuel
cycle using conservative maximum and minimum RWST volumes
and the maximum and minimum allowed RWST boron
concentratiom. The LOCA offsite dose analysis assumes a
conservativuy low sump pH for the re-evolution of iodine
from the sump. Ensuring that the minimum sump pH is at
least 8.0 protects mechanical components and equipment
inside containment from the effects of chloride induced
stress corrosion cracking. Ensuring that the maximum sump
pH is no greater than 11.0 limits the production of hydrogen
due to the corrosion of aluminum and zinc inside
containment. Finally, the limits on RWST boron
concentration also ensure that the containment spray pH is
acceptable. The calculation of the iodine removal
effectiveness of tk containment spray assumes a
conservatively low containment spray pH.

The RWST satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

O
V _
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LCO The RWST ensures that an adequate su) ply of borated water is

available to cool and depressurize t1e containment in the
event of a Design Basis Accident (DBA). to cool and cover
the core in the event of a LOCA, to maintain the reactor
subtritical following a DBA. and to ensure adequate level in
the containment sump to su) port ECCS and Containment Spray
System pump operation in tie recirculation mode

To be considered OPERABLE. the RWST must meet the water
volume boron concentration, and temperature limits
(including vent path) established in the SRs.

APPLICABILITY In MODES 1. 2. 3. and 4. RWST OPERABILITY requirements are
dictated by ECCS and Containment Spray System OPERABILITY
requirements. Since both the ECCS and the Containment Spray
System must be Or 7 sBLE in MODES 1. 2. 3. and 4. the RWST
must also be OPEkABLE to support their operatior.. In
MODES 5 and 6. the ECCS and Containment Saray System are not
required to be OPERABLE. Therefore, the RWST is not
recaired to be OPERABLE in MODES 5 and 6 to support the ECCS

e anc Containment Spray System.O
ACTIONS A.1

With RWST boron concentration or borated water temperature
not within limits. they must be returned to within limits
within 8 hours. Under these conditions neither the ECCS nor
the Containment Spray System can perform its design
function. Therefore prompt action must be taken to restore
the tank to OPERABLE condition. The 8 hour limit to restore
the RWST temperature or boron concentration to within limits
was developed considering the time required to change either
the boron concentration or temperature and the fact that the
contents of the tank are still available for injection.

| BYRON - UNITS 1 & 2 B 3.5.4 - 6 Revision 0
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B 3.5.4
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%

ACTIONS (continued)

fL1

With the RWST inoperable for reasons other than Condition A
(e.g. water volume), it must be restored to OPERABLE status
within 1 hour.

In this Condition. neither the ECCS nor the Containment iSpray System can perform its design function. Therefore,
prompt action must be taken to restore the tank to OPERABLE
status or to place the unit in a MODE in which the RWST is
not required. The short time limit of 1 hour to restore the .)
RWST to OPERABLE status is based on this condition i

simultaneously affecting redundant trains.

C.1 and C.2

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the unit must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the unit vnust be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed'

' (~'S Completion Times are reasonable, based on operating
i (y experience, to reach the required unit conditions from full
| power conditions in an orderly manner and without
| challenging unit systems.

||

SURVEILLANCE SR 3 5. Q
REQUIREMENTS

i
The RWST barated water temperature should be verified every '

24 hocrs to be within the limits assumed in the accident janalyses band. This Frequency is sufficient to identify a
| temperature change that would approach either limit and has
! been stiown to be acceptable through operating experience.
|

! The SR is modified by a Note that eliminates the requirement i

to perform this Surveilla se when ambient air tem)eratures |are within the operatine; limits of the RWST. Wit 1 ambient I
,

air temperatures within the band, the RWST temperature,

should not exceed the limits.

:O
| BYRON - UNITS 1 & 2 B 3.5.4 - 7 Revision G

I



- . - - - - ._ .- . . . . - _ _

RWST
B 3.5.4

,

,

O BASESV
SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.4.2
1

Heat traced portions of the RWST vent oath should be
verified every 24 hours to be within the temperature limit 1

needed to prevent ice blockage and subsequent vacuum |formation in the tank during rapid level decreases caused by
1accident conditions. This Frequency is sufficient to

identify a tem)erature change that would ap3 roach the lower
limit and has )een shown to be acceptable t1 rough operating
experience.

The SR is modified by a Note that eliminates the requirement
to perform this Surveillance when the ambient air
temperature is a 35 F. With ambient air temperature above
this limit, the RWST vent path will be free of ice blockage. j

SR 3.5.4.3

The RWST water volume should be verified every 7 days to be
above the required minimum level of 89% (useable volume of |> 395.000 gallons) in order to ensure that a sufficient

.q initial supply is available for injection and to support
'Q continued ECCS and Containment Spray System pump operation

on recirculation. - Since the RWST volume is normally stable
and protected by a low level alarm, a 7 day Frequency is
appropriate and has been shewn to be acceptable through
operating experience.

SR 3.5.4.4

The boron concentration of the RWST should be verified every
7 days to be within the required limits. This SR ensures

,

that the reactor will remain subcritical following a LOCA|

and will limit the power level increase and subsequently
i returns the reactcr to subcritical immediately following an
! MSLB. Further, it assures that the resulting sump pH will
'

be maintained in an acceptable range so that boron
preci)itation in the core will not occur. sufficient iodine
will 3e removed to limit offsite doses, stress corrosion
cracking of equi) ment will be minimized, and hydrogen;

I production will )e minimized. Since the RWST volume is
! normally stable, a 7 day sampling Frequency to verify boron
i concentration is appropriate and has been shown to be

acceptable through operating experience.

m
i
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REFERENCES 1. WCAP-13964, Revision 2. " Commonwealth Edison Company. |Byron /Braidwood Units 1 & 2. Increased Steam Generator
|

Tube Plugging / Reduced Thermal Design Flow / Positive |
Moderator Temperature Coefficient Analysis Program, i

Engineering /Licen.ing Report " September 1994.s
!

I2. UFSAR, Chapter 15.

3. UFSAR, Section 6.2.1.

,

' ,es
V

!

!
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Seal Injection Flow
B 3.5.5

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.5 Seal Injection Flow

BASES

BACKGROUND The function of the seal injection throttle valves during an
accident is similar to the function of the ECCS throttle
valves in that each restricts flow from the centrifugal
charging pump header to the Reactor Coolant System (RCS).

The restriction on Reactor Coolant Pump (RCP) seal injection
flow limits the amount of ECCS flow that would be diverted
from the injection path following an accident. This limit
is based on safety analysis assumptions that are required
because RCP seal injection flow is not isolated during
Safety Injection (SI).

APPLICABLE All ECCS subsystems are taken credit for in the large
SAFETY ANALYSES break Loss Of Coolant Accident (LOCA) at full power

(Ref 1). The centrifugal charging Jumps are also credited
in the small break LOCA analysis. T1ese two.LOCA analyses
establish the minimum flow for the ECCS pumas. The steam
generator tube. rupture and main steam line areak event
analyses also credit the centrifugal charging pumps, but are
not limiting in their design. Reference to these analyses
is made in assessing changes to the Seal Injection System
for evaluation of their effects in relation to the
acceptance limits in these analyses.

-
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Seal Injection Flow |

B 3.5.5 i

BASES

APPLICABLE SAFETY ANALYSES (continued) |

This LCO ensures that seal injection flow will be sufficient !for RCP seal integrity but limited so that the ECCS trains
{will be capable of delivering sufficient water to match
,

boiloff rates soon enough to minimize uncovering of the core I
following a large LOCA. It also ensures that the |
centrifugal charging pumps will deliver sufficient water for
a small LOCA and sufficient boron to maintain the core
subcritical. For smaller LOCAs, the charging pumps alone
deliver sufficient fluid to overcome the loss and maintain
RCS inventory. ITS Figure 3.5.5-1 was developed by using a
conservative combination of plant data to establish a
minimum flow loss coefficient for the seal injection line.
Based on the conservative data. Figure 3.5.5-1 ensures |<

.

adequate flow to the Reactor Coolant Pump seals while
ensuring the safety analysis assumption for ECCS flow are
maintained. Seal injection flow satisfies Criterion 2 of ,

10 CFR 50.36(c)(2)(ii). l

LCO- The intent of the LCO limit on seal injection flow is to
i

make sure that flow through the RCP seal water injection |
-

line is low enough to ensure that sufficient centrifugal !,"
charging pump injection flow is directed to the RCS via the linjection points (Ref. 2).

The LC0 is not strictly a flow limit, but rather a flow
limit based on a flow line resistance. In order to

. establish the proper flow line resistance, a pressure and )
i flow must be known. The flow line resistance is established '

by adiusting the RCP seal injection flow in the acceptable i
region of Figure 3.5.5-1 at a given 3ressure differential l
between the charging header and the RCS. The flow limits
established by Figure 3.5.5-1 ensure that the minimum ECCS |
flow assumed in the safety analyses is maintained. j

The limit on seal injection flow must be met to render the
i ECCS OPERABLE. If this condition is not met, the ECCS flow
L will not be as assumed in the accident analyses.
!

I

,
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Seal Injection Flow
B 3.5.5

( BASES

APPLICABILITY In MODES 1. 2. and 3, the seal injection flow limit is
dictated by ECCS flow requirements, which are specified for
MODES 1. 2. 3. and 4. The seal injection flow limit is not :

applicable for MODE 4 and lower, however, because high seal
injection flow is less critical as a result of the lower

-initial RCS pressure and decay heat removal requirements in
these MODES. Therefore. RCP seal injection flow must be
limited in MODES 1, 2. and 3 to ensure adequate ECCS
performance.

ACTIONS A.1

With the seal injection flow exceeding its limit, the amount
of charging flow available to the RCS may be reduced. Under
this Condition action must be taken to restore the flow to
below its limit. The operator has 4 hours from the time the
flow is known to be above the limit to correctly position
the manual valves and thus be in compliance with the
accident analysis. The Completion Time minimizes the
potential exposure of the plant to a LOCA with insufficient

' injection flow and provides a reasonable time to restore
seal injection flow within limits. This time-is
conservative with respect to the Completion Times of other
ECCS LCOs: it is based on operating experience and is i

,

sufficient for taking corrective actions by operations
personnel.

B.1 and B.2

When the Required Actions cannot be completed within the
required Crmpletion Time, a controlled shutdown must be
initiated. The Completion Time of 6 hours for reaching
MODE 3 from MODE 1 is a reasonable time for a controlled
shutdown, based on operating experience and normal cooldown
rates, and does not challenge plant rafety systems or
operators. Continuing the unit shutdown begun in Required
Action B.1. an additional 6 hours is a reasonable time,
based on operating ex)erience and normal cooldown rates, to
reach MODE 4, where t1is LCO is no longer applicable.

I

O
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Seal Injection Flow
B 3.5.5 ,

1

BASES

!
SURVEILLANCE SR 3.5.5.1 |
REQUIREMENTS

i

Verification every 31 days that the manual seal ir.jection !throttle valves are adjusted to give a flow within the limit
ensures that proper manual seal injection throttle valve !
position, and hence, proper seal injection flow, is
maintained. To verify acceptable seal injection flow, the
following is performed: differential pressure between the |charging header (PT-120) and the RCS is determined and the

{seal injection flow is verified to be within the limits of
|Figure 3.5.5-1. The Frequency of 31 days is based on '

engineering judgment and is consistent with other ECCS valve
Surveillance Frequencies. The Frequency has proven to be
acceptable through operating experience.

As noted, the Surveillance is not required to be performed I
until 4 hours after the RCS pressure has stabilized within a

20 psig range of normal operating pressure. The RCS
pressure requirement is specified since this configuration
will produce the required pressure conditions necessary to
assure that the manual valves are set correctly.. The
exception is limited to 4 hours to ensure that the
Surveillance is timely,

i

REFERENCES 1. UFSAR, Chapter 6 and Chapter 15. ;

2. 10 CFR 50.46. '

-
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Containment
B 3.6.1

. [] B 3.6 CONTAINMENT SYSTEMS

B 3.6.1 Containment

BASES

BACKGROUND The containment consists of the concrete containment |building, its steel liner, and the penetrations through this i

structure. The structure is designed to contain radioactive
material that may be released from the reactor core
following a design basis Loss Of Coolant Accident (LOCA).
Additionally, this structure provides shielding from the

1

fission products that may be present in the containment ;
atmosphere following accident conditions.

1

The containment is a reinforced concrete structure with a !cylindrical wall, a flat foundation mat, and a shallow doma |

roof. The inside surface of the containment is lined with a l
carbon steel liner to ensure a high degree of leak tightness
during operating and accident conditions.

IThe cylinder wall is prestressed with a post tensioning
system in the vertical and horizontal directions, and the

d(m
dome roof is prestressed utilizing a three way post
tensioning system.

The concrete containment building is required for structural !

integrity of the containment under Design Basis Accident !

(DBA) conditions. The steel liner and its penetrations )
establish the leakage limiting boundary of the containment. '

Maintaining the containment OPERABLE limits the leakage of |fission product radioactivity from the containment to the '

environment. SR 3.6.1.1 leakage rate requirements comply
with 10 CFR 50. Appendix J, Option B (Ref.1), as modified
by approved exemptions.

/b
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Containment |

B 3.6.1 l

I'
V) BASES

BACKGROUND (continued)

The isolation devices for the penetrations in the
containment boundary are a part of the containment leak
tight barrier. To maintain this leak tight barrier:

a. All penetrations required to be closed during accident
conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

2. closed by manual valves, blind flanges, or
de-activated automatic or remote manual valves
secured in their closed positions, except as
provided in LCO 3.6.3, " Containment Isolation
Valves";

b. Each air lock is OPERABLE. exceat as provided in
LCO 3.6.2. " Containment Air Loc (s":

c. The equipment hatch is closed: and

x d. The sealing mechanism associated with each 3enetration
. (e.g. , welds, bellows, or 0 rings) is OPERA 3LE, except

as provided in LCO 3 6.3.

APPLICABLE The safety design basis for the containment is that the
SAFETY ANALYSES containment must withstand the pressures and temperatures of

the limiting DBA without exceeding the design leakage rate.

BYRON - UNITS 1 & 2 B 3.6.1 - 2 Revision 0
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Containment
B 3.6.1

,

i

BASES |

APPLICABLE SAFETY ANALYSES (continued)

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a LOCA
and a steam line break (Ref. 2). In addition, release of
significant fission product radioactivity within containment
can occur from a LOCA. secondary system pipe break, or fuel
handling accident (Ref. 3). In the DBA analyses it is
assumed that the containment is OPERABLE such that, for the
DBAs involving release of fission product radioactivity,
release to the environment is controlled by the rate of l

containment leakage. The containment was designed with an
allowable leakage rate of 0.10% of containment air weight
per day (Ref. 3). This leakage rate, used to evaluate
offsite doses resulting from accidents, is defined in
10 CFR 50, Appendix J, Option B (Ref. 1), as L the
maximum allowable containment leakage rate at t:he calculated
peak containment internal pressure (P,) resulting from the
limiting design basis LOCA. The allowable leakage rate
represented by L forms the basis for the acceptance
criteria imposed,on all containment leakage rate testing.
L, is assumed to be 0.10% per day in the safety analysis at
P = 47.8 psig for Unit 1 and P, = 44.4 psig for Unit 2

p (kef.3).
LJ

Satisfactory leakage rate test results are a requirement fc:
the establishment of containment OPERABILITY.

The containment satisfies Criterion 3 of I

10 CFR 50.36(c)(2)(ii).

LC0 Containment OPERABILITY is maintained by limiting leakage to
s 1.0 L,. except prior to the first startup after performing
a required Containment Leakage Rate Testing Program leakage
test. At this time, applicable leakage limits must be met.

Compliance with this LC0 will ensure a containment
configuration, including the equipment hatch, that is
structurally sound and that will limit leakage to those
leakage rates assumed in the safety analysis.

O)%
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Containment
B 3.6.1

!

BASES

LC0 (continued)

|Individual leakage rates specified for the containment air i
lock (LCO 3.6.2) and purge valves with resilient seals !
(LCO 3.6.3) are not specifically part of the acceptance
criteria of 10 CFR 50, Ap)endix J Option B. Therefore,
leakage rates exceeding t1ese individual limits only result
in the containment being inoperable when the leakage results
in exceeding the overall acceptance criteria of 1.0 L,.

APPLICABILITY In MODES 1, 2. 3, and 4, a DBA could cause a release of
radioactive material into containment. In MODES 5 and 6,
the probability and consequences of these events are reduced
due to the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be

i

OPERABLE in MODE 5 to prevent leakage of radioactive i
material from containment. The requirements for containment !
during MODE 6 are addressed in LCO 3.9.4. " Containment
Penetrations " ;

;

i

' p) !

'( ACTIONS A.1

| In the event containment is ino)erable, containment must be
; restored to OPERABLE status witlin 1 hour. The 1 hour'

Comaletion Time provides a )eriod of time to correct the
pro)lem commensurate with t7e importance of maintaining
containment during MODES 1, 2. 3 and 4. This time period

I also ensures that the probability of an accident (requiring
containment OPERABILITY) occurring during periods wheni

containment is inoperable is minimal .

B.1 and B.2

If containment cannot be restored to OPERABLE status within
| the required Completion Time, the plant must be brought to a

MODE in which the LCO does not apply. To achieve this<

status, the plant must be brought to at least MODE 3 within
: 6 hours and to MODE 5 within 36 hours. The allowed

Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

O-O
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Containment
B 3.6.1

O
BASES(d
SURVEILLANCE SR 3.6.1.1
REQUIREMENTS

Maintaining the containment OPERABLE requires compliante
with the visual examinations and leakage rate test
requirements of the Containment Leakage Rate Testing
Program. Failure to meet air lock and purge valve leakage
limits specified in LCO 3.6.2 and LC0 3.6.3 does not
invalidate the acceptability of these overall leakage
determinations unless their contribution to overall Type A.
B. and C leakage causes that to exceed limits. As left
leakage prior to the first startup after performing a
required leakage test is required to be < 0.6 L, for
combined T for overall TypeA leakage.ype B and C leakage and < 0.75 L, ired leakage rateAt all other times between requ
tests, the acceptance criteria is based on an overall Type A
leakage limit of s 1.0 L At s 1.0 L, the offsite dose
consequences are bounded.by the assumptions of the safety Ianalysis. SR Frequencies are as required by the Containment
Leakage Rate Testing Program. Tnese periodic testing
requirements verify that the containment leakage rate does
not exceed the leakage rate assumed in the safety analysis.

A SR 3.6.1.2
d

This SR ensures that the structural integrity of the
containment will be maintained in accordance with the
provisions of the Containment Tendon Surveillance Program.
Testing and Frequency are consistent with the requirements
of 10 CFR50.55a(b)(2)(vi) " Effective Edition and Addenda of i

Subsection IWE and Subsection IWL. SECTION XI" (Ref. 4), and
Section 10 CFR50.55a(b)(2)(ix). " Examination of Concrete
Containments" (Ref. 5). Predicted tendon lift off forces ;

will be determined consistent with the recommendations of '

Regulatory Guide 1.35.1. (Ref. 6).

.

;-~Y
m

N
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Containment
B 3.6.1

1

() BASES

REFERENCES 1. 10 CFR 50. Appendix J. Option B.

2. UFSAR. Chapter 15.

3. UFSAR. Section 6.2.

4. 10 CFR50.55a(b)(2)(vi) " Effective Edition and Addenda
of Subsection IWE and Subsection IWL. SECTION XI."

5. 10 CFR50.55a(b)(2)(ix). " Examination of Concrete |

Containments." )
6. Regulatory Guide 1.35.1. July 1990.

|

I

|

/'"'

.(~>N
.

.

!

O
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Containment Air Locks
B 3.6.2

O B 3.6 CONTAINMENT SYSTEMSQ
B 3.6.2 Containment Air Locks

BASES

BACKGROUND Containment air locks form part of the containment pressure
boundary and provide a means for personnel access during all
MODES of operation.

Each air lock is nominally a right circular cylinder,10 ft
in diameter, with a door at each end. The doors are
interlocked to prevent simultaneous opening. During periods
when containment is not required to be OPERABLE, the door
interlock mechanism may be disabled, allowing both doors of
an air lock to remain open for extenaed periods when
frequent containment entry is necessary. Each air lock door
has been designed and tested to certify its ability to
withstand a pressure in excess of the maximum expected
pressure following a Design Basis Accident (DBA) in
containment. As such, closure of a single door supports
containment OPERABILITY. Each of the doors contains double
gasketed seals and local leakage rate testing ca] ability to

p, ensure 3ressure integrity. To effect a leak tigit seal, the
,V air loc ( design uses pressure seated doors (i.e.. an

increase in containment internal pressure results in
increased sealing force on each door).

The containment air locks form part of the containment
| pressure boundary. As such, air lock integrity and leak
| tightness is essential for maintaining the containment

leakage rate within limit in the event of a DBA. Not'

i maintaining air lock integrity or leak tightness may result i
in a leakage rate in excess of that assumed in the plant i

safety analyses.

i

!

;V('N
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| Containment Air Locks
B 3.6.2

|O- BASESJ
,

APPLICABLE The DBAs that result in a release of radioactive material
i

SAFETY ANALYSES within containment are a loss Of Coolant Accident (LOCA),
secondary system pipe break, and a fuel handling accident

| (Ref. 2). In the analysis of each of these accidents, it is |

| assumed that containment is OPERABLE such that release of
fission prodects to the environment is controlled by the
rate of containment leakage. The containment was designed 4

with an allowable leakage rate of 0.1% of containment air
; weight per day (Ref. 2). This leakage rate is defined in
| 10 CFR 50. Appendix J. Option B (Ref. 1), as the maximum

allowable containment leakage rate at the calculated peak
'

'

1

containment internal pressure, at P,ing a DBA.
= 47.8 psig for Unit 1

and P*ble leakage rate forms the basis for the acceptance
= 44.4 psig for Unit 2 follow This

allowa
criteria imposed on the SRs associated with the air locks.

The-containment air locks satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

! LC0 Each containment air lock forms ] art of the containment I

i(a 3ressure boundary. As part of t1e containment pressure
'

; Joundary the air lock safety function is related to controli ")
of the containment leakage rate resulting from a DBA. Thus
each air lock's structural integrity and leak tightness are l

essential to the successful mitigation of such an event.

Each air lock is required to be OPERABLE. For the air lock
to be considered OPERABLE. the air lock interlock mechanism

| must be OPERABLE. the air lock must be in compliance with
| the Type B air lock leakage test, and both air lock doors
!- must be OPERABLE. The interlock allows only one air lock
! door of an air lock to be opened at one time. This

,

! provision ensures that a gross breach of containment does
not exist when containment is required to be OPERABLE.
Closure of a . single door in each air lock is sufficient to
3rovide a leak tight barrier following postulated events.
Vevertheless, both doors are kept closed when the air lock
is not being used for normal entry into or exit from,

! containment.
;

l

) j.

;V
'
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Containment Air Locks
B 3.6.2

fl BASES
%)

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore. the containment air locks are not required in
MODE 5 to prevent leakage of radioactive material from
containment. The recuirements for the containment air locks
during MODE 6 are adcressed in LCO 3.9.4, " Containment
Penetrations."

ACTIONS The ACTIONS are modified by a Note that allows entry and
exit to perform repairs on the affected air lock component.
If the outer door is inoperable, then it may be easily
accessed for most repairs. If the inner door is inoperable,
it is preferred that the air lock be accessed from inside
primary containment by entering through the other OPERABLE
air lock. However, if this is not practicable, or if
repairs on either door must be performed from the barrel
side of the door, then it is permissible to enter the air
lock through the OPERABLE door, which means there is a short

p) time during which the containment boundary is not intact
t (during access through the OPERABLE door). The ability to'~

open the OPERABLE door, even if it means the containment
boundary is temporarily not intact, is acceptable due to the
low probability of an event that could pressurize the,

l containment during the short time in which the OPERABLE door
is expected to be open. Opening the OPERABLE door must be
done under strict administrative controls, coasisting of a;

dedicated individual (i.e., not involved with any repair or'

other maintenance effort) assigned to ensure that the door
is opened only for the period of time required to gain entry
into or exit from the air lock, and that any OPERABLE door
is re-locked prior to the departure of the dedicated
individual. After each entry and exit, the OPERABLE door,

must be immediately closed. If ALARA conditions permit.(
entry and exit should be via an OPERABLE air lock.!

;

. -

A.J
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Containment Air Locks
B 3.6.2

BASES
_

ACTIONS (continued)

A second Note has been added to provide clarification that,
for this LCO. separate Condition entry is allowed for each
air lock. This is acceptable, since the Required Actions
for each Condition provide appropriate compensatory actions
for each inoperable air lock. Complying with the Required
Actions may allow for continued operation, and a subsequent
inoperable air lock is governed by subsequent Condition
entry and application of associated Required Actions.

;

In the event the air lock leakage results in exceeding the
overall containment leakage rate. Note 3 directs entry into
the applicable Conditions and Required Actions of LCO 3.6.1.
" Containment."

A.I. A.2. and A.3

With one air lock. door in one or more containment air locks
inoperable, the OPERABLE door must be verified closed
(Required Action A.1) in each affected containment air lock.
This ensures that a leak tight containment barrier is
maintained by the use of an OPERABLE air lock. door. This

r3 action must be completed within 1 hour. This specified time
't) period is consistent with the ACTIONS of LCO 3.6.1. which

requires containment be restored to OPERABLE status within
1 hour.

In addition, the affected air lock penetration must be
isolated by locking closed the OPERABLE air lock door within
the 24 hour Completion Time. The 24 hour Completion Time is
reasonable for locking the OPERABLE air lock door,
considering the OPERABLE door of the affected air lock is
being maintained closed.

l

,

1
;

l

D
V .
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Containment Air Locks !

B 3.6.2
|

} BASES

ACTIONS (continued) I

Required Action A.3 verifies that an air lock with an
inoperable door has been isolated by the use of a locked and
closed OPERABLE air lock door. This ensures that an
acceptable containment leakage boundary is maintained. The
Completion Time of once per 31 days is based on engineering
judgment and is considered adequate in view of the low
likelihood of a locked door being mispositioned and other
administrative controls. Required Action A.3 is modified by
a Note that applies to air lock doors located in high
radiation areas and allows these doors to be verified locked
closed by use of administrative means. Allowing
verification by administrative means is considered
acceptable, since access to these areas is typically
restricted. Therefore, the probability of misalignment of
the door, once it has been verified to be in the proper
position, is small

The Required Actions have been modified by two Notes.
Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the same air lock are inoperable. With both doors in the

'(] same air lock inoperable, an OPERABLE door is not available
iv to be closed. Required Actions C.1 and C.2 are the

appropriate remedial actions. The exception of Note 1 does
not affect tracking the Completion Time from the initial
entry into Condition A: only the requirement to comply with
the Required Actions.

|

!

e

.

.
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Containment Air Locks
B 3.6.2

: /m .
Q BASES-

ACTIONS-(continued)'

Note 2 allows use of the air lock for entry-and exit for
7 days under administrative controls.if both air lecks have
an inoperable door. This 7 day restriction begins when the>

second air lock is discovered inoperable. Containment entry
may be required on a periodic basis to perform Technical
Specifications (TS).Surveillances and Required Actions, as
well as other activities on equipment inside containment
that are required by TS or activities on equipment that,

support TS-required equipment. This Note is not intended to
- preclude performing other activities (i .e. , non-TS-required

activities) if the containment is entered, using the
inoperable air-lock. to perform an allowed activity listed
above. The administrative controls consist of a dedicated
individual (i.e., not involved with any repair or other
maintenance effort) assigned to ensure that the door is
opened only for the period of time required to gain entry
into or exit from the air lock, and that any OPERABLE door
is re-locked prior to the departure of the dedicated
individual. This allowance is acceptable due to the low
probability of an event that could 3ressurize the

-

' containment.during the short time tlat the OPERABLE door is. .

expected to be op n.
#

B.1. B.2. and B.3

With an air lock interlock mechanism inoperable in one or :

more air locks, the Required Actions and associated j
Completion Times are consistent with those specified in '

Condition A with the exception that both air lock doors may
still be OPERABLE, in which case either door can be used to
. isolate the air lock penetration.

.m

,

, (f.
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Containment Air Locks |
B 3.6.2 ,

!

(O . BASESa
ACTIONS (continued)

The Required Actions have been modified by;two Notes.
Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the same air lock are inoperable. With both doors in the
same air lock inoperable, an OPERABLE door is not available
to be closed. Required Actions C.1 and C.2 are tha !

appropriate remedial actions. |

Note 2 allows entry into and exit from containment under the
control of a dedicated individual stationed at the air lock 1

( tv ensure that only one door i; opened at a time (i.e., the i
individual performs the function of the interlock) and onc !

door is re-locked prior to the oeparture of the dedicated |individual.
l

Required Action B.3 is modified by a Note that applies to i

air lock doors located in high radiation areas and allows !
these doors to be verified locked closed by use of I
administrative means. Allowing verification by
administrative means is considered acceptable, since access ;

,

to these areas is typically restricted. Therefore, the !

|p ]robability of misalignment of the doors, once they have
U 3een verified to be in the proper position, is small.

4

| :

C
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Containment Air Locks
B 3.6.2

o
Q BASES

ACTIONS (continued)

C.1. C.2. and C.3

With one or more air locks inoperable for reasons other than
those described in Condition A or B (e.g., both doors in the
same air lock are inoperable) Condition C is entered. Note.
an air lock with only an inoperable door (Condition A) and
interlock (Condition B) does not require entry into
Condition C. The Required Actions of Conditions A and B
provide the appropriate remedial actions for the degraded
condition. Recuired Action C.1 requires action to be
initiated immeciately to evaluate previous combined leakage
rates using current air lock test results. An evaluation is >

acceptable, since it is overly conservative to immediately
declare the containment inoperable if both doors in an air
lock have failed a seal test or if the overall air lock
leakage is not within limits. In many instances (e.g.. only
one seal per door has failed), containment remains OPERABLE. ,

i

yet only 1 hour (per LCO 3.6.1) would be provided to restore
-the air lock door to OPERABLE status 3rior to requiring a
unit shutdown. In addition, even witl both doors failing
the seal test, the overall containment leakage rate can !
still be within limits. '

Required Action C.2 requires that one door in the affected
'

containment air lock must be verified to be closed within
the 1 hour Com)letion Time. This specified time period is
consistent wit 1 the ACTIONS of LC0 3.6.1 which requires
that containment be restored to OPERABLE status within

| 1 hour.

Additionally, the affected air lock (s) must be restored to
OPERABLE status within the 24 hour Completion Time. The
specified time period is considered reasonable for restoring
an inoperable air lock to OPERABLE status, assuming that at
least one door is maintained closed in each affected air

| lock and the overall containment leakage rate is within the
Containment Leakaga Rate Testing Program leakage limits. |

|

-

.O.O
?
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Containment Air Locks
B 3.6.2

BASES'

ACTIONS (continued)

0.1 and D.2

If the inoperable containment air lock cannot be restored to
OPERABLE status within the required Completion Time. the

| unit must be brought to a MODE in which the LCO does not
'

apply. To achieve this status, the unit must be brought to
,

at least MODE 3 within 6 hours and to MODE 5 within '

36 hours. The allowed Completion Times are reasonable.
| based on operating experience. to reach the recuired unit

conditions from full power conditions in an orcerly manner
and without challenging plant systems.

| SURVEILLANCE SR 3.6.2.1
; REQUIREMENTS
l Maintaining containment air locks OPERABLE requires

compliance with the leakage rate test requirements of the
Containment Leakage Rate Testing Program. This SR reflects
the leakage rate testing requirements with regard to air
lock leakage (Type B leakage tests). The acceptance
criteria were established during initial air lock and

;k containment OPERABILITY testing. The periodic testing
L requirements verify that the air lock leakage does not

exceed the allowed fraction of the overall containment !
'

l

leakage rate. The Frequency is required by the Containment |

Leakage Rate Testing Program.
;

The SR has been modified by two Notes. Note 1 states that 4

an inoperable air lock door does not invalidate the previous i
successful performance of the overall air lock leakage test.
This is considered reasonable since either air lock door is
capable of 3roviding a fission product barrier in the event
of a DBA. Vote 2 has been added to this SR requiring the
results to be evaluated against the acceptance criteria
which is applicable to SR 3.6.1.1. This ensures that air
lock leakage is properly accounted for in determining the
combined Type B and C containment leakage rate.

!

:

O
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Containment Air Locks
B 3.6.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.2.2

The air lock interlock is designed to prevent simultaneous
opening of both doors in a single air lock. Since both the
inner and outer doors of an air lock are designed to
withstand the maximum ex3ected post accident containment
pressure. closure of eitler door will support containment
OPERABILITY. Thus, the door interlock feature supports
containment OPERABILITY while the air lock is being used for
personnel transit in and out of the containment. Periodic
testing of this interlock demonstrates that the interlock
will function as designed and that simultaneous opening of
the inner and outer doors will not inadvertently occur. Due
to the purely mechanical nature of this interlock. and given
that the interlock mechanism is not normally challenged when
the containment air lock door is used for entry and exit
(procedures require strict adherence to single door
opening), this test is only required to be performed every
24 months. The 24 month Frecuency is based on the need to
perform this Surveillance uncer the conditions that apply
during a plant outage, and the potential for loss of

C,) ' "' '"**"' "'"^"'''" ' '"" '"'"*" ' " * **'" "*'' "***
with the reactor at power. The 24 month Frequency for the
interlock is justified based on generic operating
experience. The 24 month Frequency is based on engineering
judgment and is considered adequate given that the interlock
is not challenged during use of the air lock.

REFERENCES' 1. 10 CFR 50. Appendix J. Option B.

2. UFSAR. Section 6.2.
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Definitions
1.1

1.0 USE AND APPLICATION

1.1 befinitions

NOTE iThe defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specifications and Bases. :

Term Definitign |

ACTIONS ACTIONS shall be that part of a Specification that
prescribes Required Actions to be taken under
designated Conditions within specified Completion i
Times. i

ACTUATION LOGIC TEST An ACTUATION LOGIC TEST shall be the application
of various simulated or actual input combinations

1

in conjunction with each possible interlock logic |

state and the verification of the required ]ogic |output. The ACTUATION LOGIC TEST. as a minimum, '

shall include a continuity check of output
; devices.

W AXIAL FLUX DIFFERENCE AFD shall be the difference in normalized fluxQ (AFD) signals between the top and bottom halves of a I
'

two section excore neutron detector. )

l
CHANNEL CALIBRATION A CHANNEL CALIBRATION shall be the adjustment, as |

necessary, of the channel so that it responds |
within the required range and accuracy to known i

inputs. The CHANNEL CALIBRATION shall encompass (the entire channel, including the required sensor.,

1
| alarm, interlock. display and trip functions. '

Calibration of instrument channels with Resistance
Temperature Detector (RTD) or thermocouple sensors
may consist of an inplace qualitative assessment

!
of sensor behavior and normal calibration of the '

remaining adjustable devices in the channel. The !

CHANNEL CALIBRATION may be performed by means of I

any series of sequential, overla) ping calibrations
or total channel steps so that t1e entire channel
is calibrated.

|

|

i

>
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Definitions
| 1.1

|

1.1 Definitions'

CHANNEL CHECK A CHANNEL CHECK shall be the qualitative
i assessment. by observation, of channel behavior
! during operation. This determination shall

include, where possible, comparison of the channel
indication and status to other indications or
status derived from independent instrument
channels measuring the same parameter.

CHANNEL OPERATIONAL A COT shall be the injection of a simulated or
( TEST (C0T) actual signal into the channel as close to the
; sensor as practicable to verify the OPERABILITY of
| required alarm, interlock, display and trip

functions. The COT shall include adjustments, asi

! necessary, of the required alarm, interlock, and
trip setpoints so that the setpoints are within
the required range and accuracy.

CORE ALTERATION CORE ALTERATION shall be the movement of any fuel.
sources. or reactivity control components, within,

! the reactor vessel with the vcssel head removed
and fuel in the vessel. Suspension of CORE

e ALTERATIONS shall not preclude completion of
. movement of a component to a safe position. j

l

CORE OPERATING LIMITS The COLR is the unit specific document that ;t

| REPORT (COLR) provides cycle specific 3arameter limits for the :
current reload cycle. Tlese cycle specific !

|
parameter limits shall be determined for each

i reload cycle in accordance with
! Specification 5.6.5. Unit operation within these

i

j limits is addressed in individual Specifications.

1

I
:

(

i

iOO
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Definitions
1.1

1.1 Definitions

DOSE EQUIVALENT I-131 DOSE EQUIVALENT I-131 shall be that concentration
of I-131 (microcuries/ gram) that alone would
produce the same thyroid dose as the quantity and
isotopic mixture of I-131.1-132. I-133.1-134
and I-135 actually present. The thyroid dose
conversion factors used for this calculation shall
be those listed in Table III of TID-14844.
AEC.1962. " Calculation of Distance Factors for

'

Power and Test Reactor Sites."

C- AVERAGE $ shall be the average (weighted in proportion to
DISINTEGRATION ENERGY the concentration of each radionuclide in the

reactor coolant at the time of sampling) of the
sum of the average beta and gamma energies (in
MeV) Jer disintegration for non-iodine isotopes,
with 1alf lives > 10 minutes, making up at least
95% of the total non-iodine activity in the
coolant.

ENGINEERED SAFETY The ESF RESPONSE TIME shall be that time
FEATURE (ESF) RESPONSE interval from when the monitored parameter
TIME exceeds its ESF actuation setpoint at the channel'

sensor until the ESF equipment is capable of,
'

performing its safety function (i.e., the valves
travel to their required positions, pump discharge
pressures reach their required values etc.).
Times shall include diesel generator starting and

o sequence loading delays, where applicable. The
response time may be measured by means of any
series of sequential, overlapping, or total steps
so that the entire response time is measured. In ,

lieu of measurement, response time may be verified
for selected components provided that the
components and methodology for verification have |
been previously reviewed and approved by the NRC. |

,

1

|

|
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Definitions
1.1

(v 1.1 Definitions

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or
valve packing (except Reactor Coolant Pump
(RCP) seal water injection or leakoff),
that is captured and conducted to
collection systems or a sump or collecting
tank;

2. LEAKAGE into the containment atmosphere
from sources that are both specifically
located and known either not to interfere
with the operation of leakage detection
systems or not to be pressure boundary
LEAKAGE: or

3. Reactor Coolant System (RCS) LEAKAGE-

through a Steam Generator (SG) to the
Secondary System;

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection
or leakoff) that is not identified LEAKAGE;

c. Pressure Boundary LEAKAGE

LEAKAGE (except SG LEAKAGE) through a
nonisolable fault in an RCS component body,
pipe wall, or vessel wall.

MASTER RELAY TEST A MASTER RELAY TEST shall consist of energizing
each master relay and verifying the OPERABILITY of
each relay. The MASTER RELAY TEST shall include a
continuity check of each associated slave relay.

BYRON - UNITS 1 & 2 1.1 - 4 Amendment 106
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Definitions I
1.1

0 1.1 Definitions

MODE A MODE shall correspond to any one inclusive
combination of core reactivity condition, power
level, average reactor coolant temperature, and
reactor vessel head closure bolt tensioning
specified in Table 1.1-1 with fuel in the reactor
vessel.

OPERABLE-OPERABILITY A system, subsystem, train, com)onent, or device
shall be OPERABLE or have OPERA3ILITY when it is
capable of performing its specified safety
function (s) and when all necessary attendant
instrumentation, controls, normal or emergency
electrical power, cocling and seal water,
lubrication, and cther auxiliary equipment that
are required for the system, subsystem, train,
component, or device to perform its specified
safety function (s) are also capable of performine
their related support function (s).

PHYSICS TESTS PHYSICS TESTS shall be those tests performed to
measure the fundamental nuclear characteristics of
the reactor core and related instrumentation.IO These tests are:

a. Described in Chapter 14. Initial Test Program,
of the UFSAR:

b. Authorized under the provisions of
10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

O
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| ;

i Definitions J
'

| '

1.1

;-

! 1.1 Definitions
|

PRESSURE AND The PTLR is the unit specific document that |
| TEMPERATURE LIMITS provides the reactor vessel pressure and !

REPORT (PTLR) temperature limits including heatup and cooldown'
'

rates, and the pressurizer Power Operated Relief
Valve (PORV) lift settings for the current reactor
vessel fluence period. These pressure and I
temperature limits shall be determined for each
fluence period in accordance with
Specification 5.6.6. Unit operation within these

I

limits is addressed in LCO 3.4.3. "RCS Pressure
and Temperature (P/T) Limits." and LCO 3.4.12.
" Low Temperature Overpressure Protection (LTOP)
System."

OUADRANT POWER TILT OPTR shall be the ratio of the maximum upper
RATIO (0"TR) excore detector calibrated output to the average !

( of the upper excore detector calibrated outputs. !

| or the ratio of the maximum lower excore detector
| calibrated output to the average of the lower
; excore detector calibrated outputs, whichever is
j greater.

RATED THERMAL POWER RTP shall be a total reactor core heat transfer i
(RTP) rate to the reactor coolant of 3411 MWt. '

! REACTOR TRIP The RTS RESPONSE TIME shall be that time interval
SYSTEM (RTS) RESPONSE from when the monitored parameter exceeds its RTS

! TIME trip setpoint at the channel sensor until loss of
stationary gripper coil voltage. The response i

time may be measured by means of any series of
sequential, overlapping. or total steps so that

i the entire response time is measured. In lieu of
'

| measurement, response time may be verified for
| selected components provided that the components
'

and methodology for verification have been
. previously reviewed and approved by the NRC.
|.

|

|

:

O
,
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|
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Definitions
1.1

,O
V 1.1 Definitions

j SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of
i reactivity by which the reactor is subcritical or
! would be subcritical from its present condition
| assuming:

a. All Rod Cluster Control Assemblies (RCCAs) are,

| fully inserted except for the single RCCA of
; highest reactivity worth, which is assumed to

be fully withdrawn. With any RCCA not capable
of being fully inserted, the reactivity worth
of the RCCA must be accounted for in the,

! determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the hot zero power |
temperature.

!

| SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing
each slave relay and verifying the OPERABILITY of
each slave relay. The SLAVE RELAY TEST shall
include, as a minimum, a continuity check of |,q associated testable actuation devices. t

NJ |
STAGGERED TEST BASIS A STAGGERED TEST BASIS shall consist of the! '

testing of one of the systems, subsystems,
channels, or other designated components during
the interval specified by the Surveillance
Frequency, so that all systems, subsystems,
channels, or other designated components are
tested during n Surveillance Frequency intervals,

'

where n is the total number of systems,
subsystems, channels, or other designated
components in the associated function.

THERMAL POWER THERMAL POWER shall be the total reactor core heat
transfer rate to the reactor coolant.

>

!

4
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Definitions
1.1

p
'

1.1 Definitions

TRIP ACTUATING DEVICE A TADOT shall consist of operating the tri)
OPERATIONAL TEST actuating device and verifying the OPERABl_ITY of
(TADOT) required alarm, interlock, display and trip

functions. The TADOT shall include. adjustment. as
necessary, of the trip actuating device so that it
actuates at the required setpoint within the
required accuracy.

,

,

,

, - -

l
|
I

|

|

!

i
'

!

|

|

.

i
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Definitions
1.1

(d Table 1.1-1 (page 1 of 1) jD
MODES l

'

% RATED AVERAGE
REACTIVITY THER L REACTOR COOLANT

MODE TITLE CONDITION POWER a> TEMPERATURE
( k,ff) ( F)

1 Power Operation a 0.99 >5 NA

2 Startup 2 0.99 s5 NA

3 Hot Standby < 0.99 NA 2 350 j

4 Hot Shutdown (b) < 0.99 NA 350 > T.,, > 200

5 Cold Shutdown (b) < 0.99 NA s 200

6 Refueling (c) NA NA NA

|

I (a) Excluding decay heat.

(b) All reactor vessel head closure bolts fully tensioned. )
(c) One or more reactor vessel head closure bolts less than fully tensioned.

!

|

|
|

ha
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Logical Connectors
1.2 '

l '. 0 USE AND APPLICATION
{

1.2 Logical Connectors i

PURPOSE The purpose of this section is to explain the meaning of
'

logical connectors. i
t

Logical connectors are used in Technical Specifications (TS)
to discriminate between, and yet connect. discrete i
Conditions. Required Actions. Completion Times. '

Surveillances, and Frequencie.s. The only logical connectors -

that appear in TS are AND and OR. The physical arrangement
of these connectors constitutes logical conventions with i
specific meanings. '

.

i

BACKGROUND Several levels of logic may be used to state Required '

Actions. These levels are identified by the placement (or
nesting) of the logical connectors and by the number
assigned to each Required Action. The first level of logic ;

is identified by the first. digit of the number assigned to a !

Required Action and the placement of the logical connector '

in the first . level of nesting (i.e., left justified with the !

number of the Required Action). The successive levels ofO logic are identified by additional digits of the Required
-

'

Action number and by successive indentations of the logical !
connectors. )

!

When logical connectors are used to state a Condition.
Completion Time. Surveillance, or Frequency, only the first
level of logic is used, and the logical connector is left
justified with the statement of the Condition. Completion
Time, Surveillance, or Frequency.

EXAMPLES The following examples illustra!,e the use of logical
connectors.

l

.

O,

'
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Logical Connectors I
1.2

(')) 1.2 Logical Connectors
m

EXAMPLES (continued)

EXtNPLE 1.2-1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A.1 Verify

AND

A.2 Restore

In this example the logical connector AND is used to
indicate that when in Condition A, both Required Actions A.1
and A.2 must be completed.

,Q
(_/
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Logical Connectors
1.2

(] 1.2 Logical Connectors

EXAMPLES (continued)

EXAMPLE 1.2-2
:

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A.1 Trip

@

A.2.1 Verify .

AND

A.2.2.1 Reduce

@

A.2.2.2 Perform

2
A.3 Align

This example represents a more complicated use of logical
connectors. Required Actions A.1. A.2 and A.3 are
alternative choices only one of which must be performed as
indicated by the use of the logical connector 2 and the
left justified placement. Any one of these three Actions
may be chosen. If A.2 is chosen, then both A.2.1 and A.2.2
must be performed as indicated by the logical connector AND.
Required Action A.2.2 is met by performing A.2.2.1
or A.2.2.2. The indented position of the logical connector
M indicates that A.2.2.1 and A.2.2.2 are alternative
choices, only one of which must be performed.

O
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Completion Times
1.3

'( 1.0 USE AND APPLICATION

1.3 Completion Times

PURPOSE The purpose of this section is to establish the Completion
Time convention and to provide guidance for its use.

BACKGROUND Limiting Conditions for Operation (LCOs) specify minimum
requirements for ensuring safe operation of the unit. The
ACTIONS associated with an LC0 state Conditions that
typically describe the ways in which the requirements of the
LCO can fail to be met. Specified with each stated
Condition are Required Action (s) and Completion Time (s).

DESCRIPTION The Completion Time is the amount of time allowed for
completing a Required Action. It is referenced to the time
of discovery of a situation (e.g., inoperable equipment or
variable not within limits) that requires entering an
ACTIONS Condition unless otherwise specified, providing the
unit is in a MODE or specified condition stated in the
Applicability of the LCO. Required Actions must beO completed prior to the expiration of the specified
Completion Time. An ACTIONS Condition remains in effect and
the Required Actions apply until the Condition no longer
exists or the unit is not within the LCO Applicability.

If situations are discovered that require entry into more
than one Condition at a time within a single LC0 (multiple
Conditions), the Required Actions for each Condition must be
performed within the associated Completion Time. When in
multiple Conditions, separate Completion Times are tracked
for each Condition starting from the time of discovery of
the situation that required entry into the Condition. .

Once a Condition has been entered, subsequent trains,
subsystems, components, or variables expressed in the
Condition, discovered to be inoperable or not within limits,
will not result in separate entry into the Condition, unless
specifically stated. The Recuired Actions of the Condition
continue to apply to each adcitional failure, with
Completion Times based on initial entry into the Condition.

.O
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Completion Times .

1.3

{} 1.3 Completion Times

DESCRIPTION (continued)

However, when a subsecuent train, subsystem, component, or
variable expressed in the Condition is discovered to be
inoperable or not within limits the Completion Time (s) may
be extended. To apply this Completion Time extension, two '

criteria must first be met. The subsequent inoperability:

a. Must exist concurrent with the first inoperability
and

b. Must remain inoperable or not within limits after the
first inoperability is resolved. I

The total Completion Time allowed for completing a Required
Action to address the subsequent inoperability shall be
limited to the more restrictive of either:

a. The stated Completion Time as measured from the !

initial entry into the Condition, plus an additional
24 hours: or

b. The stated Completion Time as measured from discovery
of the subsequent inoperability.

'

The above Completion Time extension does not apply to those
Specifications that have exceptions that allow completely
se]arate re-entry into the Condition (for each train,
su] system, component or variable expressed in the
Condition) and separate tracking of Completion Times based ,

on this re-entry. These exceptions are stated in individual |

Specifications.

The above Completion Time extension does not ap)ly to a
Completion Time with a modified " time zero." T11s modified
" time zero" may be expressed as a repetitive time
(i.e.. "once per 8 hours." where the Completion Time is
referenced from a previous completion of the Required Action

,

versus the me of Condition entry) or as a time modified by '

the phrase 'from discovery . . ." Example 1.3-3 illustrates
one use of this type of Completion Time. The 10 day
Completion Time specified for Conditions A and B in
Example 1.3-3 may not be extended.

,

O
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Completion Times
1.3

1

1.3 Completion Times

EXAMPLES The following examples illustrate the use of Completion
Times with different types of Conditions and changing
Conditions.

i

EXAMPLE 1.3-1 |
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
!

|
B. Required B.1 Be in MODE 3. 6 hours

Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

s

p Condition B has two Required Actions. Each Required ActionQ has its own separate Completion Time. Each Completion Time !

is referenced to the time that Condition B is entered.
,

The Required Actions of Condition B are to be in MODE 3
within 6 hours AND in MODE 5 within 36 hours. A total of
6 hours is allowed for reaching MODE 3 and a total of
36 hours (not 42 hours) is allowed for reaching MODE 5 from
the time that Condition B was entered. If MODE 3 is reached<

within 3 hours, the time allowed for reaching MODE 5 is the
next 33 hours because the total time allowed-for reaching
MODE 5 is 36 hours.

If Condition B is entered while in MODE 3. the time allowed
for reaching MODE 5 is the next 36 hours.

r

!

;]
b
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Completion Times
1.3

1.3 Completion Times

EXAMPLES (continued)

EXAMPLE 1.3-2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One pum) A.1 Restore pump to 7 days
inoperaale. OPERABLE status.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

When a pump is declared inoperable. Condition A is entered.
If the pump is not restored to OPERABLE status within
7 days, Condition B is also entered and the Completiori Time
clocks for Required Actions B.1 and B.2 start. If the
inoperable pump is restored to OPERABLE status after
Condition B is entered. Condition A and B are exited, and
therefore, the Required Actions of Condition B may be
terminated.

When a second pump is declared inoperable while the first
pump is still inoperable. Condition A is not re-entered for
the second pump. LC0 3.0.3 is entered, since the ACTIONS do
not include a Condition for more than one inoperable pump.
The Completion Time clock for Condition A does not stop
after LC0 3.0.3 is entered, but continues to be tracked from
the time Condition A was initially entered

While in LC0 3.0.3. if one of the inoperable pumps is
restcced to OPERABLE status and the Completion Time for
Condition A has not expired LC0 3.0.3 may be exited and
operation continued in accordance with Condition A.

O
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1.3

1.3 Completion Times

EXAMPLES (continued)

While in LC0 3.0.3. if one of the inoperable pumps is
restored to OPERABLE status and the Com)letion Time for
Condition A has expired. LC0 3.0.3 may ae exited and
operation continued in accordance with Condition B. The
Completion Time for Condition B is tracked from the time the
Condition A Completion Time expired.

On restoring one of the pumps to OPERABLE status, the
Condition A Completion Time is not reset, but continues from
the time the first pump was declared inoperable. This
Completion Time may be extended if the pump restored to
OPERABLE status was the first inoperable pump. A 24 hour
extension to the stated 7 days is allowed provided this
does not result in the second pump being inoperable for
> 7 days.

Ov

O
BYRON - UNITS 1 & 2 1.3 - 5 Amendment 106

- _ - _ _ _ _ _ _



-. - _ - - . _ - - .- ._. . - . . _ - . - .

l

|
Completion Times

1.3

- 1.3 Completion Times

EXAMPLES (continued)

EXAMPLE 1.3-3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
l

|
|A. One A.1 Restore 7 days !

Function X Function X train
train to OPERABLE AND
inoperable. status.

10 days from
discovery of
failure to meet
the LCO

1
B. One B.1 Restore 72 hours i

Function Y Function Y train
train to OPERABLE AND

{' inoperable. status.
10 days from,

discovery of
failure to meet
the LCO

C. One C.1 Restore 72 hours
Function X Function X train
train to OPERABLE
inoperable. status.

AND QR

One C.2 Restore 72 hours
Function Y Function Y train
train to OPERABLE
inoperable. status.

O
BYRON - UNITS 1 & 2 1. 3 - 6 Amendment 106



. _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _. _ _ _ _ _ _ . _

Completion Times
1.3

1.3 Completion Times

EXAMPLES (continued)

When one Function X train and one Function Y train are
inoperable. Condition A and Condition B are concurrently
applicable. The Com)letion Times for Condition A and
Condition B are tracced separately for each train starting
from the time each train was declared inoperable and the .

Condition was entered. A separate Completion Time is
established for Condition C and tracked from the time the
second train was declared inoperable (i.e. the time the

:
situation described in Condition C was discovered). ;

If Required Action C.2 is completed within the specified
Completion Time. Conditions B and C are exited. If the
Completion Time for Required Action A.1 has not expired,
operation may continue in accordance with Condition A. The
remaining Completion Time in Condition A is measured from

;

the time the affected train was declared inoperable (i.e. . '

initial entry into Condition A).

The Completion Times of Conditions A and B are modified by a
logical connector with a separate 10 day Completion Time
measured from the time it was discovered the LCO was not
met. In this example, without the separate Completion Time.O it would be )ossible to alternate between Conditions A. B.

;

and C in suc1 a manner that operation could continue
indefinitely without ever restoring systems to meet the LCO.
The separate Completion Time modified by the phrase "from
discovery of failure to meet the LC0" is designed to prevent

,

indefinite continued operation while not meeting the LCO. |

This Completion Time allows for an exception to the normal j" time zero" for beginning the Completion Time " clock" In
this 'nstance, the Completion Time " time zero" is specified

.

as commencing at the time the LC0 was initially not met.
instead of at the time the associated Condition was entered.

|

1

i
1
|

O
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1.3

1.3 Completion Times

EXAMPLES (continued)

EXAMPLE 1.3-4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Restore valve (s) 4 hours
valves to OPERABLE
inoperable. status.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 4. 12 hours
met.

";\

d
A single Completion Time is used for any number of valves
ino)erable at the same time. The Completion Time associated
wit 1 Condition A is based on the initial entry into
Condition A and is not tracked on a per valve basis.
Declaring subsequent valves inoperable, while Condition A is
still in effect, does not trigger the tracking of separate
Completion Times.

Once one of the valves has been restored to OPERABLE status,
the Condition A Completion Time is not reset, but continues
from the time the first valve was declared inoperable. The
Com)letion Time may be extended if the valve restored to
OPERABLE status was the first inoperable valve. The
Condition A Completion Time may be extended for up to
4 hours provided this does not result in any subsequent
valve being inoperable for > 4 hours.

If the Completion Time of 4 hours (plus the extension)
expires while one or more valves are still inoperable.
Condition B is entered.

(3
V
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|
! Completion Times

1.3

1.3 Completion Times

! EXAMPLES (continued) |
|

EXAMPLE 1.3-5

ACTIONS

NOTE

Separate Condition entry is allowed for each inoperable
valve. j

i 1

i
,

CONDITION RE% IRED ACTION COMPLETION TIME |,

I
A. One or more A.1 Restore valve to 4 hours !

valves OPERABLE status. |

inoperable. |
l

|
!

B. Required B.1 Be in MODE 3. 6 hours<

Action andO associated ANDC/ Completion
i Time not B.2 Be in MODE 4. 12 hours

met.

The Note above the ACTIONS Table is a method of modifying
how the Completion Time is tracked. If this method of
modifying how the Completion Time is tracked was applicable
only to a specific Condition, the Note would appear in that

| Condition rather than at the top of the ACTIONS Table.
;

The Note allows Condition A to be entered separately for
each inoperable valve, and Completion Times tracked on a per
valve basis. When a valve is declared inoperable,
Condition A is entered and its Completion Time starts. If
subsequent valves are declared inoperable. Condition A is
entered for each valve and separate Completion Times start

i and are tracked for each valve.
i

;

I

O
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| Completion Times
1.3

\

( 1.3 Completion Times

| EXAMPLES (continued)

If the Completion Time associated with a valve in
i Condition A expires. Condition B is entered for that valve.

If the Completion Times associated with subsequent valves in
Condition A expire. Condition B is entered separately for<

each valve and separate Completion Times start and are
tracked for each valve. If a valve that caused entry into
Condition B is restored to OPERABLE status. Condition B is,

'

exited for that valve. ,

| Since the Note in this example allows multiple Condition
| entry and tracking of separate Completion Times, Completion
| Time extensions do not apply.

EXAMPLE 1.3-6

ACTIONS
:

CONDITION REQUIRED ACTION COMPLETION TIME

| A. One channel A.1 Perform Once per
|s inoperable. SR 3.x.x.x. 8 hours

DB

A.2 Reduce THERMAL 8 hours
POWER to
s 50% RTP.

| B. Required B.1 Be in MODE 3. 6 hours
| Action and

associated,

| Completion
! Time not

met.

I BYRON - UNITS 1 & 2 1.3 - 10 Amendment 106
!

.



Completion Times
1.3

1.3 Completion Times

EXAMPLES (continued)

Entry into Condition A offers a choice between Required
Action A.1 or A.2. Required Action A.1 has a "once per"
Completion Time, which qualifies for the 25% extension, per
SR 3.0.2 to each performance after the initial performance.
The initial 8 hour interval of Required Action A.1 begins
when Condition A is entered and the initial performance of
Required Action A.1 must be complete within the first 8 hour
interval. If Required Action A.1 is followed, and the
Required Action is not met within the Completion Time (plus
the extension allowed by SR 3.0.2). Condition B is entered.
If Required Action A.2 is followed and the Completion Time
of 8 hours is not met. Condition B is entered.

If afta entry into Condition B, Required Action A.1 or A.2
is met. Condition B is exited and operation may then
continue in Condition A.

O

O
BYRON - UNITS 1 & 2 1.3 - 11 Amendment 106



Completion Times
1.3

( 1.3 Completion Times

EXAMPLES (continued)

EXAMPLE 1.3-7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Verify affected 1 hour
subsystem subsystem
inoperable, isolated. AND

Once per
8 hours
thereafter

AND

A.2 Restore subsystem 72 hours
to OPERABLE
status.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

Required Action A.1 has two Completion Times. The 1 hour
Completion Time begins at the time the Condition is entered
and each "Once per 8 hours thereafter" interval begins upon
performance of Required Action A.1.

/'N
D
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O 1.3 Completion Times
V

EXAMPLES (continued)

If after Condition A is entered. Required Action A.1 is not
met within either the initial 1 hour or any subsequent
8 hour inter,al from the previous performance (plus the
extension allowed by SR 3.0.2). Condition B is entered. The
Completion Time clock for Condition A does not stop after
Condition B is entered, but continues from the time
Condition A was initially entered. If Required Action A.1
is met after Condition B is entered, Condition B is exited
and operation may continue in accordance with Condition A.
provided the Completion Time for Required Action A.2 has not
expired.

IMMEDIATE When "Immediately" is used as a Completion Time. the
COMPLETION TIME Required Action should be pursued without delay and in a

controlled manner.

,

O
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Frequency
1.4

1.0 USE AND APPLICATION

1.4 Frequency

PURPOSE The purpose of this section is to define the proper use and
application of Frequency requirements.

DESCRIPTION Each Surveillance Requirement (SR) has a specified Frequency
in which the Surveillance must be met in order to meet the
associated Limiting Condition for Operation (LCO). An
understanding of the correct application of the specified
Frequency is necessary for compliance with the SR.

The "specified Frequency" is referred to throughout this
section and each of the Specifications of Section 3.0,
Surveillance Requirement (SR) Applicability. The "specified
Frequency" consists of the requirements of the Frequency
column of each SR as well as certain Notes in the
Surveillance column that modify performance requirements.

Situations where a Surveillance could be required (i.e. , its,

| Frequency could expire), but where it is not possible or not
j (3 desired that it be performed until sometime after the
y associated LCO is within its Applicability, represent

potential SR 3.0.4 conflicts. To avoid these conflicts the
SR (i.e. the Surveillance or the Frequency) is stated such
that it is only " required" when it can be and should be
performed. With an SR satisfied, SR 3.0.4 imposes no
restriction.

Sometimes special situations dictate when the requirements i
of a Surveillance are to be met. They are "otherwise i

stated" conditions allowed by SR 3.0.1. They may be stated
as clarifying Notes in the Surveillance, as part of the
Surveillance, or both. Example 1.4-5 discusses these
special situations.

|

I

.

O
:

BYRON - UNITS 1 & 2 1. 4 - 1 Amendment 106



._. _. _ . - _ _ . _ _ _ _ _ . _ _ _ - _ - _ . . _ . . _ - _ _ . _ _ _ _ _ _ _ __

|
, ,

Frequency '

1.4

1.4 Frequency

DESCRIPTION.(continued)
i
j

| The use of " met" or " performed" in these instances conveys
specific meaning. A surveillance is " met" only when the I
acceptance criteria are satisfied. Known failure of the
requirements of a Surveillance, even without a Surveillance
specifically being " performed," constitutes a Surveillance
not " met." " Performance" refers only to the requirement to
specifically determine the ability to meet the acceptance
criteria. SR 3.0.4 restrictions would not apply if both the

! following conditions are satisfied:

a. The Surveillance is not required to be performed; and

b. The Surveillance is not required to be met or, even if
required to be met, is not known to be failed.

|

|

EXAMPLES The following examples illustrate the various ways that iFrequencies are specified. In these examples, the
Applicability of the LCO (LCO not shown) is MODES 1, 2,
and 3.

;I |

|

:

F

|
|

|

!O
\
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Frequency
1.4

() - 1. 4 Frequency

EXAMPLES (continued)

EXAMPLE 1.4-1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY !

l
|

Perform CHANNEL CHECK. 12 hours j

|

l
Exam)le 1.4-1 contains the type of SR most often encountered I

in tie Technical Specifications (TS). The Frequency
specifies an interval (12 hours) during which the associated
Surveillance must be performed at least one time. i

Performance of the Surveillance initiates the subsequent
interval. Although the Frequency is stated as 12 hours, an
extension of the time interval to 1.25 times the stated
Frequency is allowed by SR 3.0.2 for operational
flexibility. The measurement of this interval continues at

>q all times, even when the SR is not required to be met per
'y SR 3.0.1 (such as when the ecuipment is inoperable, a |variable is outside specifiec limits, or the unit is outside '

the Applicability of the LCO). If the interval specified by
SR 3.0.2 is exceeded while the unit is in a MODE or other ;

specified condition in the Applicability of the LCO. and the
;performance of the Surveillance is not otherwise modified -

(refer to Example 1.4-3) then SR 3.0.3 becomes applicable.

If the interval as specified by SR 3.0.2 is exceeded while
| the unit is not in a MODE. or other specified condition in
'

the Applicability of the LCO for which performance of the SR
is required, the Surveillance must be performed within the
Frequency requirements of SR 3.0.2 prior to entry into the
MODE or other specified condition. Failure to do so would
result in a violation of SR 3.0.4.

-

|

|
|

,

r
b
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Frequency
1.4

14 Frequency

| EXAMPLES (continued)

EXAMPLE 1.4-2
|
| SURVEILLANCE REQUIREMENTS

| SURVEILLANCE FREQUENCY
,

. Verify flow is within . limits. Once within
! 12 hours after
! = 25% RTP

AN_D

24 hours'

| thereafter

Example 1.4-2 has two Frecuencies. The first is a one time.
performance Frequency, anc the second is of the type shown

3^g in Example 1.4-1. The logical connector "AND" indicates -|[(V that both Frequency requirements must be met. Each time ,

reactor Jower .is increased from a power level < 25% RTP to I
1a 25% RT), the Surveillance must be performed within

,
12 hours.

The use of "once" indicates a sirigle performance will
satisfy the specified Frequency (assuming no other
Frequencies are connected by "AND"). This type of Frequency
does not qualify for the extension allowed by SR 3.0.2.

"Thereafter" indicates future performances must be
established per SR 3.0.2. but only after a specified
condition is first met (i.e. , the "once" performance in this

,

'

example). If reactor power decreases to < 25% RTP. the '

measurement of both intervals stops. New intervals start
upon reactor power _ reaching 25% RTP.

;

l

!
!. . ,

.

|' i
'
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Frequency
1.4

(O 1.4 Frequencyv
EXAMPLES (continued)

EXAMPLE 1.4-3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

NOTE
Not required to be performed until
12 hours after a 25% RTP.

Perform channel adjustment. 7 days

The interval continues, whether or not the unit operation is
< 25% RTP between performances.

As the Note modifies the required oerformance of the
3(d Surveillance, it is construed to be part of the "specified

Frequency." Should the 7 day interval be exceeded while'

operation is < 25% RTP. this Note allows 12 hours after
power reaches a 25% RTP to perform the Surveillance. The
Surveillance is still considered to be )erformed within the !

"specified Frequency." Therefore. if tie Surveillance were
not Jerformed within the 7 day (plus the extension allowed
by SR 3.0.2) interval, but operation was < 25% RTP. it would

;

not constitute a failure of the SR or failure to meet the ;

LCO. Also, no violation of SR 3.0.4 occurs when changing l
MODES. even with the 7 day Frequency not met, provided !

operation does not exceed 12 hours with power 2 25% RTP.

Once the unit reaches 25% RTP 12 hours would be allowed for
completing the Surveillance. If the Surveillance were not
performed within this 12 hour interval, there would then be i

a failure to perform a Surveillance within the specified
Frequency, and the provisions of SR 3.0.3 would apply.

BYRON - UNITS 1 & 2 1.4 - 5 Amendment 106
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| Frequency
1.4

C) 1.4 Frequency

EXAMPLES (continued)
|

| EXAMPLE 1.4-4

| SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

| NOTE
1

! Only required to be performed in MODE 1.

Perform complete cycle of the valve. 7 days

|

| The interval continues, whether or not the unit operation is
in MODE 1. 2. or 3 (the assumed Applicability of the
associated LCO) between performances.

As the Note modifies the required performance of the ;
; 7' Surveillance the note is construed to be part of the i! ( "specified Frequency." Should the 7 day interval be |

exceeded while operation is not in MODE 1. this Note allows I
,

l entry into and o)eration in MODES 2 and 3 to perform the i

Surveillance. T1e Surveillance is still considered to be ;

performed within the "specified Frequency" if completed ;
prior to MODE 1. Therefore, if the Surveillance were not i

performed within the 7 day (plus the extension allowed by
SR 3.0.2) interval, but operation was not in MODE 1. it
would not constitute a failure of the SR or failure to meet
the LCO. Also, no violation of SR 3.0.4 occurs when
changing MODES. even with the 7 day Frequency not met.
provided operation does not result.in entry into MODE 1. '

I Once the unit reaches MODE 1. the requirement for the
Surveillance to be performed within its specified Frequency
applies and would require that the Surveillance had been

i performed. If the Surveillance were not performed prior to
MODE 1. there would then be a failure to perform a
Surveillance within the specified Frequency, and the

j provisions of SR 3.0.3 would apply.

|

-

| BYRON - UNITS 1 & 2 1. 4 - 6 Amendment 106

!

. -_



_ . _ . _ - . _ - _ . . _ _ . _ _ _ _ _ . . _ . . _ _ - . _ _ . _ _ . . _ . _ _ _ - _-

Frequency
1.4

i

1.4 Frequency
j

EXAMPLES (continued)

EXAMPLE 1.4-5 |
1

SURVEILLANCE REQUIREMENTS i

SURVEILLAN( E FRE0VENCY

NOTE
Only required to be met in MODE 1.

Verify leakage rates are within limits. 24 hours
'i

i

l.

Example 1.4-5 specifies that the requirements of this
|Surveillance do not have to be met until the unit is in ;

MODE 1. The interval measurement for the Frequency of this i

Surveillance continues.at all times, as described in i
Example 1.4-1. However, the Note constitutes an "otherwise i
stated" exception to the Applicability of this Surveillance. |
Therefore, if the Surveillance were not performed within the
24 hour interval (plus the extension allowed by SR 3.0.2) !

,

but the unit was not in MODE 1 there would be no failure of !

the SR nor failure to meet the LCO. Therefore, no violation
.

of SR 3.0.4 occurs when changing MODES. even with the !
24 hour Frequency exceeded, provided the MODE change was not |
made into' MODE 1. Prior to entering MODE 1 (assuming again ,

that the.24 hour Frequency were not met). SR 3.0.4 would '

require satisfying the SR.
|
!
.

5

!

?

O
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3

SLs .

2.0 )
:

O. 2.0 SAFETY LIMITS (SLs)(J :

>
.

'2.1 SLs

2.1.1 Reactor Core SLs

In MODES 1 and 2. the combination of THERMAL POWER Reactor !
Coolant System (RCS) highest loop average temperature, and <

aressurizer pressure shall not exceed the SLs specified in
,rigure 2.1.1-1. l
i

2.1.2 RCS Pressure SL j
i

In MODES 1. 2. 3. 4. and 5. the RCS pressure shall be maintained |s 2735 psig.
1

1

2.2 SL Violations

2.2.1 If SL 2.1.1 is violated. restore compliance and be in MODE 3 |
within 1 hour.

2.2.2 If SL 2.1.2 is violated:

2.2.2.1 In MODE 1 or 2. restore compliance and be in MODE 3 |within 1 hour.

2.2.2.2 In MODE 3. 4. or 5. restore compliance within 5 minutes.

1
:

|

I

!

O
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SLs
2.0
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Figure'2.1.1-1 (page 1 of 1)
Reactor Core Safety Limits-
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!

|
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LCO Applicability
3.0

|

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

| LC0 3.0.1 LCOs shall be met during the MODES or other specified
.

conditions in the Applicability, except as provided in
| LCO 3.0.2 and LCO 3.0.7.

;
i

1

LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required !
Actions of the associated Conditions shall be met, except as I

provided in LCC 3.0.5 and LC0 3.0.6.

; If the LC0 is met or is no longer applicable prior to
;

!. expiration of the specified Completion Time (s), com)letion |
| of the Required Action (s) is not required unless otlerwise j

stated.
1

i

? |

LC0 3.0.3 When an LCO is not met and the associated ACTIONS are not
met, an associated ACTION is not provided, or if directed by !
the associated ACTIONS, the unit shall be placed in a MODE
or other specified condition in which the LCO is not

| applicable. Action shall be initiated within 1 hour to
;

| place the unit, as applicable, in: L

a. MODE 3 within 7 hours;

b. MODE 4 within 13 hours; and |

! c. MODE 5 within 37 hours. :

! |

L Exceptions to this Specification are stated in the |

| individual Specifications. !
n
| Where corrective measures are com)leted that permit |'

Ioperation in accordance with the C0 or ACTIONS, completion
of the actions required by LC0 3.0.3 is not required.

LCO 3.0.3 is only applicable in MODES 1. 2, 3. and 4.

i

!

:
.

!

)'
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LC0 Applicability
3.0

|

3.0 LC0 Applicability

! LCO 3.0.4 When an LCO is not met, entry into a MODE or other specified
| condition in the Applicability shall not be made except when
i the associated ACTIONS to be entered permit continued

operation in the MODE or other specified condition in the
Applicability for an unlimited period of time. This
Specification shall not prevent changes in MODES or other

| specified conditions in the Applicability that are required
to comply with ACTIONS or that are part of a shutdown of the
unit.

Exceptions to this Specification are stated in the
individual Specifications.

LCO 3.0.4 is only applicable for entry into a MODE or other
specified condition in the Applicability in MODES 1, 2, 3,
and 4.

|

|

LC0 3.0.5 Equipment removed from service or declared inoperable to
comply with ACTIONS may be returned to service under
administrative control solely to perform testing required to

3 demonstrate its OPERABILITY or the OPERABILITY of .her
i (Q equipment. This is an exception to LC0 3.0.2 for ;ne system

returned to service under administrative control to perform
the required testing to demonstrate OPERABILITY.

|

!

,
,

!-

!

!

i

'
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LCO Applicability
1

3.0

O 3.0 LC0 Applicability
w/

LC0 3.0.6 When a supported system LC0 is not met solely due to a
support system LCO not being met, the Conditions and

e

Required Actions associated with this supported system are '

not required to be entered. Only the support system LCO
ACTIONS are required to be entered. This is an exception to
LC0 3.0.2 for the supported system. In this event, an
evaluation shall be performed in accordance with

|
Specification 5.5.15. " Safety Function Determination Program I
(SFDP)." If a loss of safety function is determined to
exist by this proy am, the appropriate Conditions and
Required Actions of the LC0 in w1ich the loss of. safety
function exists are required to be entered.

When a sup] ort :.ystem's Required Action directs a supported
system to )e declared inoperable or directs entry into
Conditions and Required Actions for a supported system, the
applicable Conditions and Required Actions shall be entered
in accordance with LCO 3.0.2.

i

|

O(_/ ,

!

!

|

,

|
,

V
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LC0 Applicability
J.0

O 3.0 LCO Applicability-
v

LCO 3.0.7 Exception LCOs allow specified. Technical Specification (TS)
requirements to be changed to permit performance of special
tests and operations. Unless otherwise specified, all other
TS requirements remain unchanged. Compliance with Exce) tion
LCOs is optional. When an Exception LC0 is desired to ]e
met but is not met, the ACTIONS of the Exception LCO .shall
be met. When an Exception LCO is not desired to be met,
entry into a MODE or other specified condition in the
Applicability shall be made in accordance with the other

|applicable Specifications. j

i

LCO 3.0.8 LCOs, including associated ACTIONS, shall apply to each unit
individually, unless otherwise indicated. Whenever the LCO
refers to a system or component that is shared by both
units, the ACTIONS will apply to both units simultaneously.

:

I

|

t

|
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SR Applicability
3.0

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY
.

:
SR 3.0.1 SRs shall be met during the MODES or other specified

conditions in the Applicability for individual LCOs. unless
otherwise stated in the SR. Failure to meet a Surveillance,
whether such failure is experienced during the performance
of the Surveillance or between performances of the
Surveillance, shall be failure to meet the LCO. Failure to
perform a Surveillance within the specified Frequency shall *

3e failure to meet the LCO except as provided in SR 3.0.3.
Surveillances do not have to be performed on inoperable
equipment or variables outside specified limits.

SR 3.0.2 The specified Frequency for each SR is met if the
Surveillance is performed within 1.25 times the interval ,

specified in the Frequency, as measured from the previous
performance or as measured from the time a specified
condition of the Frequency is met.

For Frequencies specified as ''once." the above interval
extension does not apply.

If a Completion Time requires periodic performance on an
"once per . . ." basis, the above Frequency extension
applies to each performance after the initial performance.

Exceptions to this Specification are stated in the
individual Specifications.

O
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l

SR Applicability
3.0 l

1

3.0 SR APPLICABILITY

SR 3.0.3 If it is discovered that a Surveillance was not performed
within its specified Frequency, then compliance with the
requirement to declare the LCO not met may be delayed, from
the time of discovery, up to 24 hours or up to the limit of
the specified Frequency, whichever is less. This delay i
period is permitted to allow performance of the |
Surveillance. i

If the Surveillance is not performed within the delay
period, the LC0 must immediately be declared not met, and
the applicable Condition (s) must be entered. :

When the Surveillance is performed within the delay period
and the Surveillance is not met, the LCO must immediately be
declared not met, and the applicable Condition (s) must be
entered.

i

SR 3.0.4 Entry into a MODE or other specified condition in the !Applicability of an LCO shall not be made unless the LCO's '

Surveillances have been met within their specified
,e w Frequency. This provision shall not prevent entry into
( MODES or other specified conditions in the Ap)licability

that are required to comply with ACTIONS or tlat are part of
a shutdown of the unit.

SR 3.0.4 is only applicable for entry into a MODE or other
specified condition in the Applicability in MODES 1, 2. 3.
and 4

| SR 3.0.5 SRs shall apply to each unit individually, unless otherwise
indicated.

(q
_/
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|
.

SDM !

3.1.1 6

i

'3.1 ' REACTIVITY CONTROL SYSTEMS'

3.1.1 SHUTDOWN MARGIN (SDM)> '

i'LCO 3.1.1 SDM shall be within the limits specified in the COLR.
t

|
:

!
APPLICABILITY: MODE 2 with k,,, < 1.0, .iMODES 3. 4, and 5.

,

!
P

' ACTIONS

!
CONDITION REQUIRED ACTION COMPLETION TIME j

i
!

:A. SDM not within limit. A.1 Initiate boration to 15 minutes I

restore SDM to within i

limit. .:
!

!

!
-!

O.

SURVEILLANCE REQUIREMENTS
;

SURVEILLANCE FREQUENCY !

:
!
i

SR '3.1.1.-1 Verify SDM is within the limits specified 24 hours '

in the COLR. !

:

!
i

i

!
;

I4.

1
,

EO
,
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Core Reactivity
3.1.2

( j'l 3.1 REACTIVITY CONTROL SYSTEMS
u

3.1.2 Core Reactivity

LCO 3.1.2 The measured core reactivity shall be within 1% Ak/k of
predicted values.

I

APPLICABILITY: H0 DES 1 and 2.

ACTIONS |

CONDITION REQUIRED ACTION COMPLETION TIME !

A. Measured core A.1 Re-evaluate core 7 days
reactivity not within design and safety
limit. analysis, and

4

determine that the
reactor core is !
acceptable for |continued operation. '

n.
() AND

i

A.2 Establish appropriate 7 days
operating
restrictions and SRs.

4

|

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

(m)mj
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Core Reactivity
3.1.2 )

i

(l
I

SURVEILLANCE REQUIREMENTS
)

SURVEILLANCE FRE0VENCY |
I
l

SR 3.1.2.1 Verify measured core reactivity is within Prior to
1% Ak/k of predicted values. entering MODE 1

after each
refueling

I
iSR 3.1.2.2 NOTES

1. Only required to be performed after j
:

60 Effective Full Power Days (EFPD).
|

2. The predicted reactivity values may be I
adjusted (normalized) to correspond to
the measured core reactivity prior to
exceeding a fuel burnup of 60 EFPD
after each fuel loading.

,

)

Verify measured core reactivity is within 31 EFPD
. 1% Ak/k of predicted values.

1

(

i

.

:

, f~'\
LJ
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}
.

MTC

| 3.1.3 !

l !

.

3.1 REACTIVITY CONTROL SYSTEMS

-3.1.3 Moderator' Temperature Coefficient (MTC) i

LCO ,3.1.3 The MTC shall be maintained within the limits specified in
the COLR. The maximum upper limit shall be that specified ;

in Figure 3.1.3-1. !

!

(
,'

APPLICABILITY: MODE 1 and~ MODE 2 with k,rr a 1.0 for the upper MTC limit, iMODES 1. 2,'and 3 for the lower MTC limit. '

' ACTIONS :

CONDITION REQUIRED ACTION . COMPLETION TIME

A. MTC not within upper A.1 Establish 24 hours
limit. administrative !

withdrawal-limits for- |
,

control banks to
maintain MTC within
limit.

B. Required Action and B.1 Be in MODE 2 with 6 hours
associated Completion k,,, < 1 0.
Time of Condition A
not met,

C. MTC not within lower C.1 Be in MODE 4. 12 hours
limit.

L

..

|

|-
t .

: O
;
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MTC
3.1.3

f'/T SURVEILLANCE REQUIREMENTS
x_ --

SURVEILLANCE FREQUENCY

SR 3.1.3.1 Verify MTC is within upper limit. Prior to
entering MODE 1
after each
refueling

SR 3.1.3.2 -NOTES
1. Not required to be performed until

7 Effective Full Power Days (EFPD)
after reaching the equivalent of an
equilibrium RTP All Rods Out (AR0)
borori concentration of 300 ppm.

2. If the MTC is more negative than the
300 ppm Surveillance limit (not LCO
limit) specified in the COLR,
SR 3.1.3.2 shall be repeated once per
14 EFPD during the remainder of the
fuel cycle.

(_) 3. SR 3.1.3.2 need not be repeated if the
MTC measured at the equivalent of
equilibrium RTP-ARO boron
concentration of s 60 ppm is less
negative than the 60 ppm Surveillance
limit specified in the COLR.

Verify MTC is within lower limit. Once each cycle

in
b
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MTC"-
3.1.3
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Figure 3.1.3-1 (page 1 of 1)
Moderator Temperature Coefficient vs. Power Level
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Rod Group Alignment Limits
3.1.4

- 3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Rod Group Alignment Limits

LCO 3.1.4 ' ~ All shutdown and control rods shall be OPERABLE. -|

AND |

Individual indicated rod positions shall be within 12 steps !
of their group step counter demand position. |

APPLICABILITY:' MODES 1 and 2. l

l

ACTIONS

CONDITION . REQUIRED ACTION COMPLETION TIME !

h
.

A. One or'more rod (s) A.1.1 Verify SDM is within 1 hour ;
inoperable. the limits specified i

in the COLR. t

O |2
A.1.2 Initiate boration to I hour i

restore SDM to within- 1

limit. ;

:

AND :

A.2 'Be in MODE 3 6 hours

(continued)
.

,

O
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Rod Group Alignment Limits
3.1.4

(' ACTIONS (continued)
,

CONDITION REQUIRED ACTION COMPLETION TIME

B. One rod not within B.1.1 Verify SDM is within 1 hour
alignment limits. the limits specified

in the COLR.

08

B.1.2 Initiate boration to I hour
restore SDM to within
limit.

AND

B.2 Reduce THERMAL POWER 2 hours
to s 75% RTP.

NLD

B.3 Verify SDM is within Once per
the limits specified 12 hours
in the COLR.

(~5
() AND

B.4 Perform SR 3.2.1.1. 72 hours

AND

B.5 Perform SR 3.2.2.1. 72 hours

AND

B.6 Re-evaluate safety 5 days
analyses and confirm
results remain valid
for duration of
operation under these
conditions.

(continued)

f~\v
BYRON - UNITS 1 & 2 3.1. 4 - 2 Amendment 106



Rod Group Alignment Limits |
3.1.4

( ) ACTIONS (continued)
_

CONDITION REQUIRED ACTION COMPLETION TIME
l

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B .

|not met. |

|

D. More than one rod not D.1.1 Verify SDM is within 1 hour
within alignment the limits specified i
limit. in the COLR. l

|'
QR

D.1.2 Initiate boration to 1 hour
restore required SDM
to within limit.

AND

D.2 Be in MODE 3. 6 hours ,,~

V

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.4.1 Verify individual rod positions within 12 hours |

alignment limit.

SR 3.1.4.2 Verify rod freedom of movement 92 days
(trippability) by moving each rod not fully
inserted in the core a 10 steps in either
direction.

|

(continued)
|

|b<~s
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|

Rod Group Alignment Limits
3.1.4

|

['i SURVEILLANCE REQUIREMENTS (continued)
\bl
: SURVEILLANCE FREQUENCY

SR 3.1.4.3 Verify rod drop time of each rod, from the Prior to
fully withdrawn position is s 2.7 seconds criticality
from the beginning of decay of stationary after each
gri)per coil voltage to dashpot entry, removal of the
wit 1: reactor head

a. T ,, a 550 F: and

b. All reactor coolant pumps operating.

|OO

:

|
|

i
'. 'i,

LJ
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Shutdown Bank Insertion Limits
3.1.5

'

3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Shutdown Bank Insertion Limits |
I

LC0 - 3.1.5 Each shutdown bank shall be within the insertion limits |
specified in the COLR.

1

i
NOTE

1This LC0 is not applicable while performing SR 3.1.4.2. '

!-

;

i
- ;|

APPLICABILITY: MODES 1 and 2. j

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

I
,

A. One or more shutdown .A.1.1 Verify SDM is within 1 hour
-banks not within the limits specified
limits, in the COLR.

2
.

A.1.2. ~ Initiate boration to 1 hour !
restore SDM to within
limit. I

AND 5
I

A.2 Restore shutdown 2 hours .

-bank (s) to within i

limits. |
!

|

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion

: Time not met.

m

'O
BYRON - UNITS 1 & 2 3.1. 5 - 1 Amendment 106 I
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Shutdown Bank Insertion Limits
3.1. 5

SURVEIU.ANCE REQUIREMENTS

SURVEILLANCE- FREQUENCY

'SR 3.1.5.1 Verify each shutdown bank is within the 12 hours
insertion limits specified in the COLR.

O
,

O
BYRON - UNITS 1 & 2 3.1. 5 - 2 Amendment 106
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Control Bank Insertion Limits I
3.1.6

3.1 REACTIVITY CONTROL SYSTEMS

~3.1.6 . Control Bank Insertion Limits

LC0 3.1.6 Each control bank shall be within the insertion, sequence,
and overlap limits specified in the COLR.

NOTE
This LCO is not applicable while performing SR 3.1.4.2.

-

!

APPLICABILITY: MODE 1.
MODE 2 with k,r, a 1.0.

ACTIONS

CONDITION- REQUIRED ACTION COMPLETION TIME

A. Control bank insertion A'.1.1 Verify SDM is within 1 hour
limits' not met. the limits specified

in the COLR.

OE

A.1.2 Initiate boration to 1 hour
restore SDM to within
limit.

AND

A.2 Restore control 2 hours
bank (s) to within
limits. %

(continued)

,<

o.
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Control Bank Insertion Limits
3.1.6

[^] ACTIONS (continued)
<-

CONDITION REQUIRED ACTION COMPLETION TIME

B. Control bank sequence B.1.1 Verify SDM i'. within 1 hour
or overlap limits not the limits specified
met. in the COLR.

2
B.1.2 Initiate boration to I hour

restore SDM to within
limit.

AND

B.2 Restore control bank 2 hours
sequence and overlap
to within limits.

C. Required Action and C.1 Be in MODE 2 with 6 hours
associated Completion km < 1.0.

r'' Time not met.
C}

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.6.1 Verify estimated critical control bank Within 4 hours
position is within the limits specified in prior tu
the COLR. criticality

SR 3.1.6.2 Verify each control bank is within the 12 hours
insertion limits specified in the COLR.

(continued)

,r
\-))

,
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|
t

>

Control Bank Insertion Limits
,

3.1.6 !
.i
I

O o- SURVEILLANCE REQUIREMENTS (continued).-

- V-
SURVEILLANCE FREQUENCY

!.
. .

1

SR- 3.1.6.3 Verify each control bank not fully 12 hours !
- withdrawn from the core is within the

sequence and overlap limits specified in ;
the COLR. i

!
r

[

T

i

!
~

|
!
!

I
i

!

!

!

!

O I
i'

!

7

I
t

|

!

|

;

:,

i

:

t

.

t

t
,

. N./
.
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!
Rod Position Indication i

3.1.7
l

( ') 3.1 REACTIVITY CONTROL SYSTEMS {'L/ i

3.1.7 Rod Position Indication
!

LCO 3.1.7 The Digital Rod Position Indication (DRPI) System and the
Demand Position Indication System shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS
1

NOTE-

Separate Condition entry is allowed for each inoperable DRPI and each demand
position indicator.

CONDITION REQUIRED ACTION COMPLETION TIME

'

A. One DRPI per group A.1 Verify the position Once per 8 hours
'n inoperable for one-or of the rods with |! ) more groups. inoperable DRPIs by

using movable incore
detectors.

08

A.2 Reduce THERMAL POWER 8 hours
to s 50% RTP.

i

(continued)

|
;

1

OV
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|Rod Position Indication
3.1.7

^T ACTIONS (continued)(Q
CONDITION REQUIRED ACTION COMPLETION TIME

B. One demand position B.1.1 Verify by Once per 8 hours
indicator per bank administrative means
inoperable for one or all DRPIs for the
more banks. affected bank (s) are

OPERABLE.

AND

B.1.2 Verify the most Once per 8 hours
withdrawn rod and the
least withdrawn rod
of the affected
bank (s) are
s 12 steps apart,

og i

B.2 Reduce THERMAL POWER 8 hours
to s 50% RTP.

.m.
= _ .

v
C. Required Action and C.1 Be in MODE 3. 6 hours

associated Completion
Time not met.

SURVEILLANCE REOUIREMENTS

SUhVEILLANCE FREQUENCY

SR 3.1.7.1 Verify each DRPI agrees within 12 steps of Prior to
the group demand position for the full criticality

I indicated range of rod travel. after each
! removal of the

reactor head

;

| ,/7

Q)
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PHYSICS TESTS Exceptions-MODE 2 '

3.1.8 |

(v) 3.1 REACTIVITY CONTROL SYSTEMS

-3.1.8 PHYSICS TESTS Exceptions-MODE 2

LCO 3.1.8 During the performance of PHYSICS TESTS, the requirements of

LCO 3.1.3, " Moderator Temperature Coefficient (MTC)";
:

LCO 3.1.4, " Rod Group Alignment Limits":
LCO 3.1.5, " Shutdown Bank Insertion Limits";
LCO 3.1.6, " Control Bank Insertion Limits"; and
LCO 3.4.2, "RCS Minimum Temperature for Criticality"

may be suspended, provided:

a. Reactor Coolant System (RCS) lowest loop average
temperature is a 530 F:

b. SDM is within the limits specified in the COLR: and

c. THERMAL POWER is s 5% RTP.

APPLICABILITY: MODE 2 during PHYSICS TESTS.

(^\
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

!

A. SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within
limit.

AND l
l

A.2 Suspend PHYSICS TESTS 1 hour i

exceptions.

B. THERMAL POWER not B.1 Open reactor trip Immediately
within limit. breakers.

i

(continued)

C)V ,
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PHYSICS TESTS Exceptions-MODE 2
3.1.8 )

|

(]~
CONDITION REQUIRED ACTION COMPLETION TIME

ACTIONS (continued)

C. RCS lowest loop C.1 Restore RCS lowest 15 minutes
average temperature loop average
not within limit. temperature to within

limit.
l

l
4

D. Required Action and 0.1 Be in MODE 3. 15 minutes
associated Completion
Time of Condition C

{not met.

!

|
SURVEILLANCE REQUIREMENTS j

SURVEILLANCE FREQUENCY |
r8
(~)

SR 3.1.8.1 Perform CHANNEL OPERATIONAL TEST on power Prior to
range and intermediate range channels per initiation of
SR 3.3.1.7. SR 3.3.1.8. and PHYSICS TESTS
Table 3.3.1.1-1.

|

SR 3.1.8.2 Verify the RCS lowest loop average 30 minutes I
temperature is a 530 F. 1

SR 3.1.8.3 Verify THERMAL POWER is s 5% RTP. I hour

SR 3.1.8.4 Verify SDM is within the limits specified 24 hours
in the COLR. i

/'l
C/
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|

Fo(Z)
3.2.1

!

( 3.2 POWER DISTRIBUTION LIMITS

3.2.1 Heat Flux Hot Channel . Factor (Fo(Z))

LCO 3.2.1 Fa(Z). as approximated by Fs(Z) and Fs(Z). shall be within the !

i

limits specified in the COLR.
!

APPLICABILITY: MODE 1.

ACTIONS
i

CONDITION REQUIRED ACTION COMPLETION TIME

A. FE(Z) not within A.1 Reduce THERMAL POWER 15 minutes
limit. 2 1% RTP for each 1

1% FE(Z) exceeds |limit. )
|

AND '

n A.2 Reduce Power Range 72 hours() Neutron Flux-High
i

trip setpoints a 1%
,

for each 1% Fs(Z)
exceeds limit.

AND

A.3 Reduce Overpower AT 72 hours
trip setpoints a 1%
for each 1% FS(Z)
exceeds limit.

AND

A.4 Perform SR 3.2.1.1 Prior to
and SR 3.2.1.2. exceeding the

THERMAL POWER
limit of
Required
Action A.1

(continued)

(3(
._)
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I
i

Fo(Z)
3.2.1

!
( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Fs(Z) not within B.1 Reduce THERMAL POWER 4 hours
limits. 2 1% RTP for each

1% Fs(Z) exceeds 1

limit.

AND

B.2 Reduce Power Range 72 hours
Neutron Flux-High

.

trip setpoints 1% |
for each 1% FE(Z) i

exceeds limit.
i

AND

B.3 Reduce Overpower AT 72 hours !
trip setpoints 2 1% |

for each 1% Fs(Z)
exceeds limit.

,

!

q AND

#
B.4 Perform SR 3.2.1.1 Prior to

and SR 3 2.1.2. increasing
THERMAL POWER
above the limit
of Required
Action B.1

C. Required Action and C.1 Be in MODE 2. 6 hours
,

associated Completion '

Time not met.

O
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Fo(Z)
3.2.1

. SURVEILLANCE REQUIREMENTS.

NOTE
- -

During power escalation at the beginning of each cycle THERMAL POWER may be
increased until an equilibrium power level has been achieved, at which a power

1distribution map is obtained. '

__

.

. .. . , . _ _ . . _

SURVEILLANCE . FREQUENCY

SR 3. 2.1'.1 Verify Fs(Z) is within limit specified in Prior to
the COLR. exceeding

75% RTP after
each refueling

AND !
u

Once within
12 hours after
achieving
equilibrium
conditions
after

O exceeding, by
a 10% RTP the
THERMAL POWER

at which F5(2)
was last
verified

AND

31 Effective
Full Power Days
(EFPD)
thereafter |

(continued) !

1
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Fo(Z)
3.2.1 )

(V'') SURVEILLANCE REQUIREMENTS (continued) |

SU'"IEILLANCE FREQUENCY

SR 3.2.1.2 NOTE |
If Fs(Z) measurements indicate that the

Fo(Z) IC

maximum over
K(Z) |

. ,

has increased since the previous evaluation
of FE(Z):

a. Increase Fs(Z) by the greater of a
!

factor of 1.02 or by an appropriate '

factor specified in the COLR and
reverify Fs(Z) is within limits

ispecified in the COLR: or i

b. Repeat SR 3.2.1.2 once per 7 EFPD
until either a. above is met or two
successive flux maps indicate that the

f"N
k)

_ _ |

Fa(Z)
maximum over z

K(Z)
.

has not increased.

Verify Fs(Z) is within limit specified in ?rior to
the COLR. exceeding

76% RTP after
each refueling

AND

(continued)

:

-! t:(.)
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i ;

i.

! - Fo(Z)
3.2.1 l

|.
_

t (T . SURVEILLANCE REQUIREMENTS' |A,)' . . .:
. SURVEILLANCE FREQUENCY !

,

|

SR 3.2.1.2- (continued) Once within i

12 hours after.
l achieving- i

equilibrium )
conditions 1

-- after -I

exceeding, by
a 10% RTP the
THERMAL POWER

at which Fs(Z)
i- was last

verified

AND~

|- .

31 EFPD
L

thereafter,

O
L
!
['

!

l. !
ls |.

b |

| !
t !

! I
L

i

t

|

|- ,

: \

i
,

V
n -

f-
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FIs
3.2.2

(v') 3.2 POWER DISTRIBUTION LIMITS
'

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (fin)

LC0 3.2.2 Fin shall be within the limits specified in the COLR.

APPLICABILITY: MODE 1.

'

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1 Reduce THERMAL POWER 4 hours
'

Recuired Actions A.2 to < 50% RTP.
anc A.4 must be
completed whenever AND
Condition A is
entered. A.2 Perform SR 3.2.2.1. 24 hours

_

AND

(3 Fis not within limit. ;

() A.3 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints to
s 55% RTP.

AND

(continued)

|

ss
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| FL
3.2.2

''

%s)
/ ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
|

A. (continued) A.4 NOTE

THERMAL POWER does
not have to be
reduced to comply
with this Required
Action.

| Perform SR 3.2.2.1. Prior to
I exceeding
| 50% RTP

AND

| Prior to
|

exceeding
75% RTP

AND

24 hours after
i(- reaching

a 95% RTP

|

. B. Required Action and B.1 Be in MODE 2. 6 hours'

associated Completion
Time not met.

|
|
!

(3
\.__,/
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F!n
3.2.2

|/ ~ SURVEILLANCE REQUIREMENTS

SURVEILLA,NCE- FREQUENCY r
|

|
|

SR 3.2.2.1 -Verify fin is within limits specified in the Prior to
COLR. exceeding .,

75% RTP after .|
each refueling '

i

AND
t

31 Effective i
. Full Power Days i

thereafter |

. - - _ - . . - _ _ .

t
;

i

i

t

i

.M !

U '

3

!

.I

a

:

|

|

l

,

I

h
,.
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AFD
3.2.3

3.2 POWER DISTRIBUTION LIMITS

3.2.3 AXIAL FLUX DIFFERENCE (AFD)

|

LCO 3.2.3 The AFD: !

a. Shall be maintained within the target band about the
target flux difference. The target band is specified in
the COLR.

b. May deviate outside the target band with THERMAL POWER I
)< 90% RTP but a 50% RTP provided AFD is within the
l

acceptable operation limits and cumulative penalty |

deviation time is s 1 hour during the previous 24 hours.
The acceptable operation limits are specified in the
COLR.

c. May deviate outside the target band with THERMAL POWER
< 50% RTP.

NOTES
1. The AFD shall be considered outside the target band when

two or more OPERABLE excore channels indicate AFD to be
outside the target band.

2. Penalty deviation time shall be accumulated on the basis
of a 1 minute penalty deviation for each 1 minute of
power operation with THERMAL POWER a 50% RTP, and AFD
outside the target band.

3. Penalty deviation time shall be accumulated on the basis
of a 0.5 minute penalty deviation for each 1 minute of
power operation with THERMAL POWER > 15% RTP and
< 50% RTP, and AFD outside the target band.

4. A total of 16 hours of operation may be accumulated with
AFD outside Ine target band without penalty deviation
time during surveillance of power range channels in
accordance with SR 3.3.1.6, provided AFD is maintained
within acceptable operation limits.

,
APPLICABILITY: MODE 1 with THERMAL POWER > 15% RTP.

I
!
!

: O
BYRON - UNITS 1 & 2 3. 2. 3 - 1 Amendment 106

|
;



_

AFD
3.2.3

(''} ACTIONS
\J

CONDITION- REQUIRED ACTION COMPLETION TIME

A. THERMAL POWER A.1 Restore AFD to within 15 minutes
a 90% RTP. target band.

AND

AFD not within the
target band.

B. Required Action and B.1 Reduce THERMAL POWER 15 minutes
associated Completion to < 90% RTP.
Time of Condition A
not met.

C. NOTE C.1 Reduce THERMAL POWER 30 minutes
Required Action C.1 to < 50% RTP.
must be completed

[ ~') whenever Condition C
,

is entered. l
' '

|

THERMAL POWER
< 90% RTP and !
2 50% RTP vith |

cumulative penalty
.

deviation time !

> 1 hour during the
.

previous 24 hours. !

08

THERMAL POWER
< 90% RTP'and
a 50% RTP with AFD not
within the acceptable
operation limits.

(continued)

,

V
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1

AFD
3.2.3

ACTIONS (continued)

CONDITION. REQUIRED ACTION COMPLETION TIME !
|

I

:D. - - - . NOTE D.1 Reduce THERMAL POWER- 9 hours' )Required Action D.1 to < 15% RTP. :
must be completed

!z
whenever Condition D- !
is entered.

Required Action and
associated Completion-

iTime for Condition C i

L not met.

_

t

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

O SR- 3.2.3.1 Verify AFD is within limits for'each 7 days
-OPERABLE excore channel.

'. SR 3.2.3.2~ Update target flux difference. Once within
31 Effective
Full-Power Days
(EFPD) after
each refueling

;

AND

31 EFPD 1

thereafter

(continued) !

-;

O
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;

:
.

AFD !

3.2.3
:

() SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
:

SR 3.2.3.3 NOTE- I

The initial target flux difference after ;
each refueling may be determined from

idesign predictions.. !

'

l

Determine, by measurement, the target flux Once within I

difference. 31 EFPD after I
each refueling |

;

|
i

L AND !
L '

I |

92 EFPD :
! thereafter j
l l

I

!

.

L
L ;

l i

:
e
;

;

i ;

. . i

irm.
.%)t
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OPTR
3.2.4

(' 3.2 POWER DISTRIBUTION LIMITS\)
3.2.4 OUADRANT POWER TILT RATIO (OPTR)

LCO 3.2.4 The OPTR shall be s 1.02.

APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. OPTR not within limit. A.1 Reduce THERMAL POWER 2 hours after
a 3% from RTP for each OPTR
each 1% of OPTR determination
> 1.00.

AND

A.2 Determine OPTR and Once pern r': duce THERMAL POWER 12 hours
( ) 2 3% from RTP for~'

each 1% of OPTR
> 1.00.

AND

A.3 Perform SR 3.2.1.1 24 hours after
and SR 3.2.2.1. achieving

equilibrium
conditions from-
a THERMAL POWER
reduction per
Required Action
A.1

AND

Once per 7 days
thereafter

AND

(continued)

t'h
V
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OPTR
3.2.4

(7 ACTIONS
")x

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 Re-evaluate safety Pcior to i

analyses and confirm exceeding the !
results remain valid THERMAL POWER
for duration of limit of
operation under this Required
condition. Action A.1

AND

A.5 NOTES
1. Perform Required

Action A.5 only
after Required
Action A.4 is
completed.

2. Required Action
A.6 shall be
completed
whenever Required

,g Action A.5 is-

(y performed.

Normalize excore Prior to
detectors to restore exceeding the
OPTR to within THERMAL POWER i

'limits. limits of
Required '

Action A.1

AND
,

(continued)

|-
|

' b)
?

BYRON - UNITS 1 & ? 3.2.4 - 2 Amendment 106
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OPTR
3.2.4

; ACTIONS !

CONDITION REQUIRED ACTION COMPLETION TIME
,

1

i
A. (continued) A.6 NOTE !

Perform Required
Action A.6 only after |

Required Action A.5 :
is completed. I

;

Perform SR 3.2.1.1 24 hours after
and SR 3.2.2.1. achieving '

equilibrium
conditions at
RTP not to
exceed 48 hours
after exceeding
the THERMAL
POWER limit of
Required
Action A.1 |

(3 i

I() B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to s 50% RTP.
Time not met.

|

|
1

.

/3
;

: \v}
| BYRON - UNITS 1 & 2 3. 2.4 - 3 Amendment 106
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l i

|. i
I

. OPTR !'

3.2.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1 NOTES-
1. With. input from one Power Range

Neutron Flux channel inoperable and
THERMAL POWER s 75% RTP the remaining
three power range channel inputs can
be used for calculating OPTR.

,

2. SR 3.2.4.2.may.be. performed in lieu of
this Surveillance.

|--.

| Verify QPTR is s 1.02 by calculation. 7 days !
|

,1

.SR 3.2.4.2 NOTE---

Not required to be performed until 12 hours ;
after-input from one Power Range Neutron -

Flux channel is' inoperable with THERMAL
POWER >.75% RTP.

'

,

~

Verify OPTR is s 1.02 using the movable 12 hours ,

incore detectors.
t

!

't

iI

| |
1

|

|

.

O
BYRON - UNITS 1 & 2 3.2.4 - 4 Amendment 106 I
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RTS Instrumentation
3.3.1

/ 3.3 ~ INSTRUMENTATION

'3.3.1 Reactor Trip System (RTS)' Instrumentation

'LC0 3.3.1 The RTS instrumentation for each Function in Table 3.3.1-1
shall be'0PERABLE.',

,

' APPLICABILITY: According to Table 3.3.1-1.

ACTIONS

NOTE -----

Separate _ Condition entry is: allowed for each Function.'

1

CONDITION REQUIRED ACTION COMPLETION TIME

A. -One or more Functions A.1 Enter the Condition Immediately
with one or more referenced in
required channels or- Table 3.3.1-1 for theO trains inoperable. channel (s) or

train (s).

B. One Manual Reactor' B.1 Restore channel to 48 hours
Trip channel DPERABLE status.
inoperable.

98

B.2 Be in MODE 3. 54 hours

(continued)

.

:

' 1( )I
|

' BYRON UNITS'l & 2 3.3.1 - 1 Amendment 106 j
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i
RTS Instrumentation ;

3.3.1 '

/O ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One channel or train NOTE
inoperable. While this LCO is not met for

Function 18, 19, or 20 in
MODE 5. making the Rod
Control System capable of rod
withdrawal is not permitted.

C.1 Restore channel or 48 hours
train to OPERABLE
status.

DE

C.2.1 Initiate action to 48 hours
fully insert all

rods.

AND

m C.2.2 Place the Rod Control 49 hours l'"I System in a conditionf '

incapable of rod
withdrawal.

(continued)

:/ l
'

Q ,)
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i
RTS Instrumentation

3.3.1
!. . l
i '^'s ACTIONS (continued)

'~'
CONDITION REQUIRED ACTION COMPLETION TIME

D. One Power Range NOTE !
Neutron Flux-High The inoperable channel may be lchannel inoperable. bypassed for up to 4 hours i

for surveillance testing and I
setpoint adjustment of other l
channels. j

I

D.1.1 Place channel in 6 hours i

trip.

AND

D.1.2 Reduce THERMAL POWER 12 hours
to s 75% RTP.

E
!

D.2.1 Place channel in 6 hours !

trip.
,/s

) AND
|

NOTE

Only required to be performed :

when the Power Range Neutron
Flux in?ut to OPTR is
inoperaale.

D.2.2 Perform SR 3.2.4.2. Once per
12 hours

2
0.3 Be in MODE 3. 12 hours

(continued;

,

!

Ch
Lf
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I

' RTS Instrumentation |
3.3.1

[] ACTIONS (continued) |
CONDITION REQUIRED ACTION COMPLETION TIME |

E. One channel NOTE-
inoperable. The inoperable channel may be

bypassed for up to 4 hours
for surveillance testing of
other channels. 1

E.1 Place channel in 6 hours 1

| trip.

| \

| %

E.2 Be in MODE 3. 12 hours
1

,

1

|

F. One Intermediate Range F.1 Reduce THERMAL POWER 2 hours
Neutron Flux channel to < P-6.
inoperable.

@n'() F.2 Increase THERMAL 2 hours
POWER to > P-10.

G. Two Intermediate Rcnge G.1 Suspend operations Immediately
Neutron Flux channels involving positive
inoperable. reactivity additions. '

AND

G.2 Reduce THERMAL P0WER 2 hours
,

to < P-6. l

|

| H. One Source Range H.1 Suspend operations Immediately
Neutron Flux channel involving positive
inoperable, reactivity additions.

|(continued)
4

O !

C/ |
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RTS Instrumentation
3.3.1

ID, ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

I. Two Source Range I.1 Open Reactor Trip Immediately
Neutron Flux channels Breakers (RTBs).
inoperable.

J. One Source Range J.1 Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.

OB

J.2.1 Initiate action to 48 hours
fully insert all
rods.

AND

J.2.2 Place the Rod Control 49 hours
System in a condition
incapable of rod
withdrawal.

K. One channel NOTE
inoperable. The inoperable channel may be

bypassed for up to 4 hours
for surveillance testing of
other channels.

K.1 Place channel in 6 hours
trip.

DB

K.2 Reduce THERMAL POWER 12 hours
to < P-7.

(continued)

BYRON - UNITS 1 & 2 3.3.1 - 5 Amendment 106



RTS Instrumentation
3.3.1

f; ACTIONS (continued)
'~'

CONDITION REQUIRED ACTION COMPLETION TIME

L. One Turbine Tri) NOTE
channel inopera ale. The inoperable channel may be

bypassed for up to 4 hours
for surveillance testing of
other channels.

L.1 Place channel in 6 hours
trip.

M

L.2 Reduce THERMAL POWER 12 hours
to < P-8.

M. One train inoperable. NOTE

One train may be bypassed for
up to 4 hours for

r~T surveillance testing provided
(/ the other train is OPERABLE.

M.1 Restore train to 6 hours
OPERABLE status.

2
M.2 Be in MODE 3. 12 hours

(continued)

3(V
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RTS Instrumentation
3.3.1

G)' ACTIONS (continued)!

CONDITION REQUIRED ACTION COMPLETION TIME

N. One RTB train NOTES-
inoperable. 1. One train may be bypassed

for up to 2 hours for
surveillance testing,
provided the other train
is OPERABLE.

2. One RTB may be bypassed
for up to 2 hours for
maintenance on
undervoltage or shunt
trip mechanisms, provided
the other train is
OPERABLE.

N.1 Restore train to 1 hour )
OPERABLE status. i

1

@

(g3 N.2 Be in MODE 3. 7 hours

;
'

0. One or more channels 0.1 Verify interlock is 1 hour
inoperable. in required state for

existing unit
conditions.

2
0.2 Be in MODE 3. 7 hours

|

|

(continued)

4
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RTS Instrumentation
3.3.1

|

ACTIONS (continued)-

CONDITION REQUIRED ACTION. COMPLETION TIME

P. One or more channels P.1 Verify interlock is 1 hour
inoperable. in required state for ;

:

existing unit i

conditions. '

E
i

P.2 Be in MODE 2. 7 hours
>

0. . One tri) mechanism 0.1 Restore inoperable 48 hours !

inoperaale for one trip mechanism to j
RTB. OPERABLE status. '

;

E
0.2 Be in MODE 3. 54 hours

!
!

O ;
|

SURVEILLANCE REQUIREMENTS -

NOTE -

Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.
-

i

i

SURVEILLANCE FREQUENCY

SR'-3.3.1.1 Perform CHANNEL CHECK. 12 hours
,

(continued)

F

|.
!.
:
I

: O
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RTS Instrumentation
3.3.1

/^N SURVEILLANCE REQUIREMENTS (continued)\''J
SURVEILLANCE FREQUENCY

SR 3.3.1.2 NOTES
1. Adjust NIS channel if absolute

difference is > 2%.

2. Not required to be performed until
12 hours after THERMAL POWER is
= 15% RTP.

_

Compare results of calorimetric heat 24 hours
balance calculation to Nuclear
Instrumentation System (NIS) channel
output.

SR '3.3.1.3 NOTES
1. Adjust NIS channel if absolute

difference is a 3%.
!
/~~~'s 2. Only required to be performed with

; ( ,) THERMAL POWER > 15% RTP. i

:

Compare results of the incore detector Prior to
measurements to NIS AFD. exceeding

75% RTP after '

! each refueling
1.
| AND

| 31 Effective
Full Power Days
(EFPD)
thereafter

,

'
(continued)

i

f)
(.,/
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RTS Instrumentation
3.3.1

C') SURVEILLANCE REQUIREMENTS (continued)
'

SURVEILLANCE F'(EQUENCY

SR 3.3.1.4 NOTE

This Surveillance must be aerformed on the j
,

RTBB prior to placing the )ypass breaker in
servic.

)

Perform TADOT. 31 days on a l
STAGGERED TEST
BASIS

|

|
l

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a |
STAGGERED TEST i

BASIS j

|

|

SR 3.3.1.6 NOTE
Not required to be performed until 24 hours&

,f ) after THERMAL POWER is a 75% RTP. 1

b
lCalibrate excore channels to agree with 92 EFPD
'

incore detector measurements.

SR 3.3.1.7 NOTE
Not required to be performed for source |
range instrumentation prior to entering
MODE 3 from MODE 2 until 4 hours after
entry into MODE 3.

Perform COT. 92 days

|(continued)
,

;

I

.f
\
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|
| RTS Instrumentation

3.3.1
,

IG SURVEILLANCE, REQUIREMENTS (continued)/

!V 1

SURVEILLANCE FREQUENCY,

|
'

|
SR 3.3.1.8 NOTE |

This Surveillance shall include
! verification that interlocks P-6 and P-10'

are in their required state for existing
unit conditions.

!

Perform COT. NOTE
Only required |

:

when not 1

performed !
within previous l
92 days |

Prior to
reactor startup

AND

fm)
Four hours

t after reducing
power below
P-10 for power
and
intermediate
instrumentation

AND |

J

Four hours
after reducing ;

power below P-6 -

for source
range
instrumentation

AND i

Every 92 days
thereafter

- (continued)

! r~~T
V.
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RTS Instrumentation
3.3.1

(^) SURVEILLANCE REQUIREMENTS (continued)V
SURVEILLANCE FREQUENCY

SR 3.3.1.9 NOTE

Verification of setpoint is not required.

Perform TADOT. 92 days

SR 3.3.1.10 NOTE

This Surveillance shall include
verification that the time constants are
adjusted to the prescribed values.

.

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.1.11 NOTE

Neutron detectors are excluded from CHANNEL

(G
'T CALIBRATION.

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.1.12 Perform COT. 18 months

|

SR 3.3.1.13 NOTE

Verification of setpoint is not required. j
i

Perform TADOT. 18 months
;

(continued)

<

^N
(O
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RTS Instrumentation
3.3.1

i

i, ('') SURVEILLANCE REQUIREMENTS (continued)
U

SURVEILLANCE FREQUENCY

SR 3.3.1.14 NOTE |
Verification of .setpoint is not required. '

Perform TADOT. NOTE
Only required;

when not
performed |
within previous '

31 days 1

Prior to
reactor startup

' SR 3.3.1.15 NOTE

Neutron detectors are excluded from
response time testing.

^

,(O;,

Verify RTS RESPONSE TIME is within limits. 18 months on a,

'

STAGGERED TEST
BASIS

|
|

!

l

l>

-p
s_
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L

1

p RTS Instrumentation
; 3.3.1
i

I, -

!- Table 3.3.1-1 (page 1 of 6)
.y Reactor. Trip System Instrumentation

| APPLICABLE MODES OR
[ OTHER SPECIFIED REQUIRED SURVEl'_ LANCE ALLOWABLEj. FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

1. Manual Reactor Trip- 1,2 2 'B SR 3.3.1.13 NA

.3(a), 4(a) $(a) 2 C SR 3.3.1.13 NA

i.
l

i 2.' Power Range Neutron
j; Flux

! a. High' 1.2 4 D SR 3.3.1.1 s 111.36%
SR 3.3.1.2 RTP
SR 3.3.1.7
SR 3.3.1.11i

: SR 3.3.1.15

b. . Low 1(b) 2 4 E SR 3.3.1.1 s 27.36%.

SR 3.3.1.8 RTP
SR 3.3.1.11
SR 3.3.1.15

|

|

3. Power Range Neutront

| Flux Rate

~a? High Positive Rate 1.2 4 E SR 3.3.1.7 s 6.3% RTP
;p. SR 3.3.1.11 with time

constant
= 2 sec

| b. High Negative Rate 1.2 4 E SR 3.3.1.7 s 6.3% RTP''

SR 3.3.1.11 with time
, SR 3.3.1.15 constanti-

a 2 sec
!-

!

U 4.1 Intermediate Range 1(b). 2(C) 2 F,G SR 3.3.1.1 s 31.5% RTP
'

Neutron Flux SR 3.3.1.8
SR 3.3,1.11

:

i
~

5. Source Range Neutron 2(d) 2 H.I SR 3.3.1.1 s 1.42 E5 cps
[. Flux SR 3.3.1.8
, SR 3.3.1.11
| SR 3.3.1.15

3(a)* 4(a) I* S 'l ' 2 1.J SR 3.3.1.1 s 1.42 E5 cps
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

|

(continued)
]

(I (a) _ ith Rod Control System capable of rod withdrawal or one or more rods not fully inserted. |W

<(b),' Below the P-10 (Power Range Neutron Flux) interlock.

- !(c) . Above the P-6 (Source Range Block Permissive) interlock.

; (d): Below the P-6 (Source Range Block Permissive) interlock.

;

\<

; BYRON - UNITS 1 & 2 3.3.1 - 14 Amendment 106
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RTS Instrumentation i

3.3.1

. ' " ' . Table 3.3.1-1 (page 2 of 6)
) Reactor Trip System Instrumentation

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
.

6. Overtemperature AT 1.2 4 E SR 3.3.1.1 Refer to
SR 3.3.1.3 Note 1 (Page
SR 3.3.1.6 3.3.1-18)
SR 3 3.1.7 1
SR 3.3.1.10 1

SR 3.3.1.15 ]
1

7. Overpower AT 1.2 4 E SR 3.3.1.1 Refer to
SR 3.3.1.7 Note 2 (Pace
SR 3.3.1.10 3.3.1-19)
SR 3.3.1.15

B. Pressurizer Pressure

a. Low 1(') 4 K SR 3.3.1.1 = 1869 psig
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15

b. Hfgh 1.2 4 E SR 3.3.1.1 s 2393 psig
SR 3.3.1.7
SR 3.3.1.10
SR 3.3,1,15

\

' _!
9. Pressurieer Water 1(E) 3 K SR 3.3.1.1 m 93.5% uf

Level - High SR 3.3.1.7 instrument
SR 3.3.1.10 span

10. Reactor Coolant 1(8) 3 K SR 3.3.1.1 a 89.3% offlow- Low (per loop) SR 3.3.1.7 loop minimum
SR 3.3.1.10 measured flow
SR 3.3.1.15

11. Reactor Coolant Ptap 1(e) 4 K SR 3.3.1.13 NA
(RCP) Breaker Position
(per train)

(continues

(e) Above the P-7 (Low Power Reactor Trips Block) interlock.

!

7 ~3
tv)
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RTS Instrumentation i

3.3.1
i
;-

O'- Table 3.3.1-1 (page 3 of 6)| l, >Reactor Trip System Instrumentation '

l

| APPLICABLE H0 DES OR'

OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS CONDITIONS RLOUIREMENTS VALUE

!
II '} 4 K SR 3.3.1.9 = 4920 V [

| 12. Undervoltage
i RCPs (per train) SR 3.3.1.10.

;
SR 3.3.1.15

l

[ 13. Underfrequency 1(') 4 K SR 3.3.1.9 = 56.08 Hz|. RCPs (per train) SR 3.3.1.10
.

j SR 3.3.1.15
t.

I

14 Steam Generator (SG)
Water Level - Low,

| Low (per SG)
s

i a. Unit 1 1.2 4 E SR 3.3.1.1 = 16.1% of
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument
SR 3.3.1.15 span

b. Unit 2 1.2 4 E SR 3.3.1.1 a 34.8% of
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument i
SR 3.3.1.15 span !

;().;\ 15. Turbine Trip
if)a. Emergency Trip l 3 L SR 3.3.1.10 a 815 psig

Header Pressure SR 3.3.1.14
(per train)

! b. Turbine Throttle 1(I) 4 L SR 3.3.1.10 = 11 open
'|

'

Valve C1csure SR 3.3.1.14
(per train)

i

16. Safety injection (SI) 1.2 2 trains M SR 3.3.1.13 NAInput from Engineered
Safety Feature
Actuation System )

;

(ESFAS) 1

I

(continued)

(e) Above the P-7 (Low Power Reactor Trips Block) interlock. |

(f) Above the P-8 (Power Range Neutron Flux) interlock.
|

i

i

,..
!

C
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RTS Instrumentation
3.3.1

L

\ Table 3.3.1-1 (page 4 of 6)
Q. Peactor Trip System Instr e ntation

APPLICABLE MODES OR
i- . OTHER SPECIFIED REQUIRED SURVEILLANCE -ALLOWABLE
| FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUEp

17. ' Reactor Trip
| System Interlocks

i-2(d) 2' O- SR 3.3.1.11 = 6E-11 amp !
a. ' Source Range Block 1

Permissive. P-6 SR 3.3.1.12 i
i

b; . Low Power Reactor j
Trips Block, P-7

(1) P 10 Input ' '1. 3 P SR 3.3.1.11 NA-
,

SR 3.3.1.12 |

(2) P-13 Input 1 2 P SR 3.3.1.10 - NA
j SR 3.3.1.12

L c. Power Range 1 3 P SR 3.3.1.11 5 32.1% RTPNeutron Flux P-8 SR 3.3.1.12

d. Power Range 1.2 3 0- SR 3.3.1.11 = 7.9% RTP andNeutron Flux. P-10 SR 3.3.1.12 s 12.1% RTP

- e. Turbina Impulse 1 2 P SR 3.3.1.10 s 12.12
: Pressure. P-13 SR 3.3.1.12 turbine power

I-

! . 18. Reactor Trip 1.2 2 trains N SR 3.3.1.4 NA
-

L : /,' Breakers (RTBs)I9)
3(a), 4(a)5(a) 2 trains C ;x J.3.1.4 NA

.

-

,

.

19. Reactor Trip Breaker . 1.2 1 each per RTB 0 SR 3.3.1.4 NA
| .Undervoltage and Shunt

Trip Mechanisms 3(a.), 4(a), $(a) I eich per RTB C SR 3.3.1.4 NA

'

' 20. Automatic Trip Logic 1.2 2 trains M SR 3.3.1.5 NA

3(a),4(a), 5(a) 2 trains C SR 3.3.1.5 NA

- '(a) ^ With Rod Control System capable of rod W1thdrawal or one or more rods not fully inserted.
,

|- (d) Below the P-6 (Source Range Block Permissive) Interlock.

- (g) -Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.
!

i

!
!-

f

f

.
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RTS Instrumentation
3.3.1

,

l'_J) Table 3.3.1-1 (page 5 of 6)
L Reactor Trip System Instrumentation

Note 1: Overtemoerature AT
)

The Overtemperature AT Function Allowable Value shall not exceed the following |Trip Setpoint by more than 1.33% of AT span.
l

. . |
'

'

A T(1+r s)i 1 K - K (1+r,s) 1SAT' T - T' + K (P-P')- f (A I) '

o 1 3 1(1 + r,s) 1+rs 2 (1+7 s) (1+r s)3 3 e ;

,

i

Where: AT is measured Reactor Coolant System (RCS) AT. 'F.
AT is the indicated AT at RTP, F.o

s is the Laplace transform operator, sec~2
T,is the measured RCS average temperature. F.
T is the nominal T,y at RTP. s 588.4 F.

P,is the measured pressurizer pressure, psig.
P is the nominal RCS operating pressure. = 2235 psig.

|O)(.J K = 1.325 K = 0.0297/ F K = 0.00181/psig1 2 3

7 - 8 sec r = 2 sec T s 2 sec3 2 3

T - 33 sec r - 4 sec r s 2 sec4 3 6
4

f (AI) = -3.35{24 + (qt - 4o)} when qt - q3 < - 24% RTP1

0% of RTP when -24% RTP s qt - 43 s 10% RTP
4.11{ (qt - 4o) - 10} when qt - 43 > 10% RTP

Where q and q3 are percent RTP in the upper and lower halves
of the core, respectively, and qt + Qo is the total THERMAL
POWER in percent RTP.

|

/~N
i )'%/
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RTS Instrumentation I
| 3.3.1

i

[) Table 3.3.1-1 (page 6 of 6)
N- Reactor Trip System Instrumentation !

!

l
| Note 2: Overoower AT l

:

The Overpower AT Function Allowable Value shall not exceed the following Trip
Setpoint by more than 3.65% of AT span.

1.

, . . . .

A T (1+T s)
'

i 1 T,s 1 1 !SAT' K,- K T-K T - T" - f (A I) '

o 3 3 2(1+T s) 1+Ts 1+ T s 1+T s 1+T 52 3 y 6 6
. . . . .

Where: AT is measured RCS AT. F.;

AT is the indicated AT at RTP. F.o

s is the Laplace transform operator, sec'2
T,,is the measured RCS average temperature. F.
T is the nominal T,,, at RTP. s 588.4 F.

,

K = 1.072 K = 0.02/ F for increasing T.,, K = 0.00245/ F when T > T" |4 3 s

0/ F for decreasing T,y, 0/ F when T s T" |
,/m.

i.

f 1

!V T = 8 sec T2 = 3 sec T s 2 sec ~

3 3

T s 2 sec T, = 10 sec
|3

f (AI) = 0 for all AI.2

!

i
I

|

:

i

ir]x_
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ESFAS Instrumentation
3.3.2

. . .

3.3- INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LC0 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1 ' i
shall be OPERABLE. !

i

\
APPLICABILITY: According to Table 3.3.2-1. ;

.

ACTIONS

NOTE-
.

Separate Condition entry is allowed for each Function.
_

CONDITION REQUIRED ACTION COMPLETION TIME

.A. One or more Functions A.1 Enter the Condition Immediately .

with one or more referenced in
p required channels or Table 3.3.2-1 for the() trains inoperable. channel (s) or

train (s). t

,

'B. One channel B.1 Restore channel to 48 hours
inoperable. OPERABLE-status,

t QB

B.2.1- Be in MODE 3. 54 hours

AND

B.2.2 Be in MODE 5. 84 hours

(continued)

,

BYRON - UNITS 1 & 2 3.3.2 - 1 Amendment 106
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ESFAS Instrumentation
3.3.2

(v] ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One train inoperable. C.1 NOTE
One train may be
by]assed for up to
4 lours for
surveillance testing
provided the other
train is OPERABLE.

Restore train to 6 hours
OPERABLE status.

0.2

C.2.1 Be in MODE 3. 12 hours

AND

C.2.2 Be in MODE 5. 4.2 hours

,

\J
D. One channel D.1 NOTE

inoperable. The inoperable
channel may be
by)assed for up to
4 lours for
surveillance testing
of other channels

Place channel in 6 hours
trip.

O.B_

D.2.1 Be in MODE 3. 12 hours

AND

D.2.2 Be in MODE 4. 18 hours

(continued)

. BYRON - UNITS 1 & 2 3.3. 2 - 2 Amendment 106
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ESFAS Instrumentation !

3.3.2
|

/~D ACTIONS (continued)V
CONDITION REQUIRED ACTION COMPLETION TIME j

l
E. One Containment E.1 NOTE I

Pressure channel One additional i

inoperable. channel may be
by]assed for up to
4 1ours for

,

I
surveillance testing.

l

Place channel in 6 hours
bypass.

2
E.2.1 Be in MODE 3. 12 hours

AND I

E.2.2 Be in MODE 4. 18 hours

/\
V F. One channel or train F.1 Restore channel or 48 hours

inoperable. train to OPERABLE
status.

2
F.2.1 Be in MODE 3. 54 hours

AND

F.2.2 Be in MODE 4. 60 hours

(continued)

OO
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ESFAS Instrumentation
i 3.3.2
i

' /) ACTIONS (continued)
\
~

CONDITION REQUIRED ACTION COMPLETION TIME
,

G. One train inoperable. G.1 NOTE
One train may be
by]assed for up to
4 lours for
surveillance testing
provided the other
train is OPERABLE.

Restore train to 6 hours
OPERABLE status.

G
G.2.1 Be in MODE 3. 12 hours

AND

G.2.2 Be in MODE 4. 18 hours

!
%/

H. One channel H.1 NOTE
inoperable. One channel may be

by]assed for up to
2 lours for
surveillance testing
provided the other
channel is OPERABLE.

Place channel in 1 hour
trip.

2
H.2.1 Be in MODE 3. 7 hours

AND

H.2.2 Be in MODE 4. 13 hours,

I (continued)

l (~T
<V
!
'
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ESFAS Instrumentation
3.3.2 4

('') ACTIONS (continued) !V i

CONDITION REQUIRED ACTION COMPLETION TIME |

|

1. One channel I.1 NOTE- |
inoperable. The inoperable !

channel may be !
by)assed for up to
4 lours for
surveillance testing
of other channels.

l

Place channel in 6 hours I
trip.

QB
i

I.2 Be in MODE 3. 12 hours

J. One or more trains J.1 Declare associated Immediately l
inoperable. auxiliary feedwater |

(N, pump inoperable. IV |

K. One channel K.1 NOTE
|inoperable. The inoperable i

channel may be
by3assed for up to
4 lours for
surveillance testing
of other channels.

Place channel in 6 hours
trip.

K.2.1 Be in MODE 3. 12 hours
1

AND ]
K.2.2 Be in MODE 5. 42 hours !

,Q (continued),

\J
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ESFAS Instrumentation
3.3.2

(') ACTIONS (continued) IJ
CONDITION REQUIRED ACTION COMPLETION TIME

L. One or more channels L.1 Verify interlock is I hour
inoperable. in required state for

existing unit
condition.

2
L.2.1 Be in MODE 3. 7 hours

AND

L.2.2 Be in MODE 4. 13 hours
!

I

SURVEILLANCE REQUIREMENTS

,^ NOTE -----,

(j Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function.
,

1

SURVEILLANCE FREQUENCY

SR 3.3.2.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.2.2 Perform COT. 31 days

|

SR 3.3.2.3 NOTE

| Verification of relay setpoints not
required.

!

Perform TADOT. 31 days

(continued)
(O.
\.J4
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ESFAS Instrumentation
3.3.2 )

./ \ SURVEILLANCE REQUIREMENTS (continued) l

G
SURVEILLANCE FREQUENCY

SR 3.3.2.4 Perform ACTUATION LOGIC TEST. 31 days on a |
STAGGERED TEST I

BASIS I

SR 3.3.2.5 Perform MASTER RELAY TEST. 31 days on a !

STAGGERED TEST !
BASIS |

- !

|
SR 3.3.2.6 Perform COT. 92 days

'

i

SR 3.3.2.7 Perform SLAVE RELAY TEST. 92 days

i

SR 3.3.2.8 NOTE
Verification of relay setpoints not
required.

Perform TADOT. 92 days

SR 3.3.2.9 NOTE |
Verification of setpoint not required.

Perform TADOT. 18 months
i

(continued)

(.ss;
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ESFAS Instrumentation
3.3.2

"
'

i SURVEILLANCE REQUIREMENTS (continued)V
SURVEILLANCE FREQUENCY

SR 3.3.2.10 --NOTE

This Surveillance shall include
verification.that the time constants are
adjusted to the prescribed values.

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.2.11 Verify ESFAS RESPONSE TIMES are within 18 months
limit.

SR 3.3.2.12 Verify ESFAS RESPONSE TIMES are within 18 months on a
limit. STAGGERED TEST

BASIS

,3

i .)m

:

|-

j~)
1(I
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ESFAS Instrumentation'
3.3.2

#
Table 3.3.2-1 (page 1 of 6)

k Engineered Safety Feature Actuation System Instrumentation

APPLICABLE MODES OR
CTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

1. Safety injection

a. Manual Initiation 1.2.3.4 2 B SR 3.3.2.9 NA

1

b. Automatic 1.2.3.4 2 trains C SR 3.3.2.4 NA
'

Actuation Logic SR 3.3.2.5
and Actuation SR 3.3.2.7
Relays

c. Containment 1.2.3 3 D SR 3.3.2.1 5 4.6 psig
Pressure - High 1 SR 3.3.2.6

SR 3.3.2.10
SR 3.3.2.12

d. Pressurizer 1.2.3(a) 4 0 SR 3.3.2.1 = 1813 psig i
Pressure - Low SR 3.3.2.6 |

SR 3.3.2.10 !

SR 3.3.2.12

e. Steam Line 1.2.3(a) 3 per steam D SR 3.3.2.1 = 614 psig(b)
Pressure - Low line SR 3.3.2.6 |

SR 3.3.2.10 '

SR 3.3.2.12 |
|

2. Containment Spray !

- a. Manual Initiation 1,2,3.4 2 B SR 3.3.2.9 NA

b. Automatic 1.2.3.4 2 trains ' C SR 3.3.2.4 NA
Actuation Logic SR 3.3.2.5
and Actuation SR 3.3.2.7
Relays

c. Containment 1.2.3 4 E SR 3.3.2.1 s 21.2 psig
Pressure High - 3 SR 3.3.2.6

SR 3.3.2.10
SR 3.3.2.12

(continued)

(a) Above the P-11 (Pressurizer Pressure) interlock.

, (b) - Time constants used in the lead / lag controller are t: = 50 seconds and tr s 5 seconds.

m

k)
'
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ESFAS Instrumentation ;

3.3.2

i Table 3.3.2-1 (page 2 of 6)
-] Engineered Safety Feature Actuation System Instrteentation

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION. CONDITIONS CHANNELS CONDITIONS RE0tJ1REMENTS VALUE

3. Containment Isolation

a. Phase A Isolation

(1) Manual 1,2,3,4 2 B SR 3.3.2.9 NAInitiation

(2) Automatic 1.2,3,4 2 trains C SR 3.3.2.4 NA
Actuation SR 3..i.2.5 ;Logic and SR 3.3.2.7 !Actuation

!Relays
j

|
(3) Safety Refer to Function 1 (Safety Injection) for all dnitiation functions and requirements.

Injection

b. Phase B Isolation

(1) Manual 1,2,3,4 2 B SR 3.3.2.9 NAInitiation

(2) Automatic 1.2.3.4 2 trains C SR 3,3.2.4 NA
[ Actuation SR 3.3.2.5
t Logic and SR 3.3.2.7\. Actuation

Relays

i

(3) Containment 1.2.3 4 E SR 3.3.2.1 s 21.2 psig
Prensure. SR 3.3.2,6
High - 3 SR 3.3.2.10

SR 3.3.2.12 j

!
(continued)

>

)

.f
a
N
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ESFAS Instrumentation I
3.3.2

Table 3.3.2-1 (page 3 of 6)kg Engineered Safety Feature Actuation System Instrumentation

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

. 4. Steam Line Isolation .-

IC) 3.c) 2 F SR 3.3.2.9 NA.Ia. Manual Initiation 1.2

b. Automatic Actuation 1.2(9) 3(9) 2 trains G SR 3.3.2.4 NALogic and ktuation
,

SR 3.3.2.5
Relays SR 3.3.2.7 1

c. Containment 1.2(9) 3(9) 3 D SR 3.3.2 1 s 9.4 pstg
Pressure - High 2

.

SR 3.3.2.s
SR 3.3.2.10
SR 3.3.2.12

d. Steam Line Pressure

(1) Low 1.2(9) 3(a)(f)(g) 3 per steam D SR 3.3.2.1 = 614 psig(b).

line SR 3.3.2.6
SR 3.3.2.10
SR 3.3.2,12

(' (2) Negative 3(d)(9) 3 per steam D SR 3.3.2.1 s 165.3 psi ')l
5 Rate - High line SR 3.3.2.6\ SR 3.3.2.10

SR 3.3.2.12

(continued)
)

(a) Above the P-11 (Pressurizer Pressure) interlock.

(b) Time constants used in the lead / lag controller are t a 50 seconds and t, s 5 seconds.3

.(c) Except when all Main Steam Isolation Valves (MSIVs) are closed.

(d) Below th' e P-11 (Pressurizer Pressure) interlock with Function 4.d.1 blocked.

(e)' Time constant utilized in the rate / lag controller is a 50 seconds.

(f) Below the P-11 (Pressurizer Pressure) interlock with Function 4.d.2 not enabled.

(g) Except when all Main Steam Isolation valves (MSIVs) and MSIV bypass valves are closed.

!

!
'!

'I

|Li.

;

|

r
L)
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ESFAS Instrumentation
3.3.2

!
i

[mi Table 3.3.2-1 (page 4 of 6)ig Engineered Safety Feature Actuation System Instrumentation j
.

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE |FUNCTION CONDITIONS CHANNELS CONDITIONS RE0'JIREMENTS VALUE i

!

5. Turbine Trip and
Feedwater Isolation

a. Automatic 1.2(h) 3(h) 2 trains G SR 3.3.2.4 NA IActuation Logic
.

SR 3.3.P.5
and Actuation SR 3. 3. ' . 7
Relays

i

b. Steam Generator
(SG) Water.
Level - High High
(P-14)

1) Unit 1 1.2(h) 3(h) 4 per SG D SR 3.3.2.1 s 89.9% of.

i~ SR 3.3.2.4 narrow range
SR 3.3.2.5 instrument
SR 3.3.2.6 Span
SR 3.3.2.7
SR 3.3.2.10
SR 3.3.2.12

2)' Unit 2 1.2(h) 3(h) 4 per SG D SR 3.3.2.1 s 82.8% of |,

SR 3.3.2.4 narrow range :
SR 3.3.2.5 instrument !
SR 3.3.2.6 span 1

r^g SR 3.3.2.7
i/ * SR 3.3.2.101(j SR 3.3.2.12
|

c, Safety In.)ection Refer to function 1 (Safety Injection) for all initiation func: 2ns and requirements.

(continued)

(h) Except when all Feedwater Isolation Valves are closed or isolated by a closed manual valve.
;

,

' i

|
,

,

|

;

'm

N
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ESFAS Instrumentation
3.3.2

g

Q}| Table 3.3.2-1 (page 5 of 6)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE I

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE !

!

6. Auxiliary Feedwater

a. Automatic Actuation 1.2.3 2 trains G SR 3.3.2.4 NA
L@ic and Actuation SR 3.3.2.5
Relays SR 3.3.2.7

|

l

b. SG Water Level - Low
Low

1) Unit 1 1.2.3 4 per SG .D SR 3.3.2.1 = 16.1% of
SR 3.3.2.6 narrow range
SR 3.3,2.10 instrument i

SR 3.3.2.12 span !

2) Unit 2 1.2.3 4 per SG D SR 3.3.2.1 = 34.8% of
SR 3.3.2.6 narrow range
SR 3.3.2.10 instrument
SR 3.3.2.12 span

i

c. Safety injection Refer to Function 1 (Safety injection) for all initiation functions and requirements.
i
'

d Loss of Offsite Power 1.2.3 2 H SR 3.3.2.3 = 2730 V(Undervoltage on SR 3.3.2.10
,c~3 Bus 141(241)) SR 3.3.2.11

e. Undervoltage Reactor 1.2 4 1 SR 3.3.2.8 = 4920 V
Coolant Pump (per SR 3.3.2.10
train) SR 3.3.2.12

l
1f. Auxiliary feedwater 1.2.3 1 per train J SR 3.3.2.1 = 17.4 psia
i

Pg Suction Transfer SR 3.3.2.2
{on .,uction SR 3.3.2.10

Pressure - Low
|

7. Switthover to Containment
Sisnp

|
a. Automatic Actuation 1,2.3.4 2 trains C SR 3.3.2.4 NA

.Logic and Actuation SR 3.3.2.5 lRelays SR 3.3.2.7 i

j

b. Refueling Water 1.2,3,4 4 K SR 3.3.2.1 = 44.72 of i
Storage Tank (RWST) SR 3.3.2.6 instrument j
Level - Low Low SR 3.3.2.10 span

SR 3.3.2.12
,

|

Coincident with Refer to Function 1 (Safety injection) for all initiation functions and reautrements.
| Safety injection
|
!

(continued)

;

!
t,u/
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ESFAS Instrumentation<

3.3.2

O Table 3.3.2-1 (page 6 of 6)
Engineered Safety feature Actuation System Instrumentation

APPLICABLE H0 DES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE'.

FUNCTION CONDil!ONS CHANNELS CONDITIONS REQUIREMENTS VALUE
,

,.3. ,

, . B. 'ESFAS Interlocks.

a. Reactor Trip, P-4 1.2.3 2 per train F SR 3.3.2.9 NA

b. Pressurizer Pressure. 1.2.3 2 L SR 3.3.2.6 s 1936 psig
P 11 SR 3.3.2.10

c. T , - Low Low. P-12 1.2.3 3 L 'SR' 3.3.2.6 = 546.9'F
SR 3.3.2.10

.
. . .

O

O
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PAM Instrumentation
3.3.3

f) 3.3 INSTRUMENTATION
v

3.3.3 Post Accident Monitoring (PAM) Instrumentation

LCO 3.3.3 The PAM instrumentation for each Function in Table 3.3.3-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.3-1.

ACTIONS
.

NOTES
1. LC0 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

(~~) A. One or more Functions A.1 Enter the Condition Immediately
C/ with one or more referenced in

required channels Table 3.3.3-1 for the
inoperable. channel.

B. As required by B.1 Restore required 30 days
Recuired Action A.1 channel to OPERABLE
anc referenced in status.
Table 3.3.3-1.

.

C. Required Action and C.1 . Initiate action in Immediately
associated Completion accordance with
Time of Condition B Specification 5.6.7.
not met.

(continued)

-
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PAM Instrumentation
3.3.3 j

!s i

( ) ACTIONS (continued) i

CONDITION REQUIRED ACTION COMPLETION TIME
!

I
D. As required by D.1 Restore one required 7 days

Recuired Action A.1 channel to OPERABLE
anc referenced in status.
Table 3.3.3-1.

E. NOTE E.1 Restore all but one 7 days
Not applicable to required channel to

,Function 15. OPERABLE status.

;

One or more Functions
with two or more |
required channels !

inoperable. |

|

F. Two hydrogen monitor F.1 Restore one hydrogen /2 hours. .s

( ) channels inoperable. monitor channel to iK' OPERABLE status.

!

l

G. NOTE G.1 Be in MODE 3. 6 hours 1

Not applicable to |
Functions 11. 12, and AND

'

14. I

G.2 NOTE
Not applicable to

Required Action and Function 15.
associated Completion i

Time of Condition D. |
E, or F not met. Be in MODE 4. 12 hours

(continued)

,m
! )
%.)
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PAM Instrumentation !

3.3.3

[ ) ' ACTIONS (continued)

CONDITION REQU' FED ACTION COMPLETION TIME 1

-

H. NOTE H.1 Initiate action in Immediately
Only applicable to accordance with
Functions 11. 12, and Specification 5.6.7.
14. |

Required Action and
associated Completion
Time of Condition D or i

E not met, '

|

SURVEILLANCE REQUIREMENTS

NOTE-

SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation Function in
n Table 3.3.3-1.
k.)

!

|
'

SURVEILLANCE FREQUENCY

SR 3.3.3.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally
energized.

SR ~3.3.3.2 NOTE

Radiation detectors for Function 11.
Containment Area Radiation, are excluded.

Perform CHANNEL CALIBRATION. 18 months !

l

!

,-m
%.)
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. h

r

PAM Instrumentation
3.3.3 i

i

.O Table 3.3.3-1 (page 1 of 1) !
Post Accident Monitortng Instrumentation ',

-

i
| ..

. . . .--_ . . - . . . . . . . . . . - .. _ . . . . . . . . . . . . . . . _ _ _ _ _ . . . . . _ _ . . . . ;
'

APPLICABLE MODES i
OR OTHER ,

SPECIFIED |
FUNCTION CONDITIONS REQUIRED CHANNELS CONDITIONS j

1 Reactor Coolant System (RCS) Pressure 1.2.3 2 B
(Wide Range) i

2, RCS Hot Leg Temperature'(Wide Range) 1.2.3 2 B ;
.

3. RCS Cold Leg Temperature (Wide Range) 1.2.3 2 B !

4~. Steam Generator (SG) Water Level 1.2.3 1- D !
(Wide Range)(per SG)

|
S. SG Water level (Narrow Range)(per SG) 1.2.3 1 D !

! 6. Pressuciter Water Level (Narrow Range) 1.2.3 2 B )
7. Containment Pressure (Wide Range) 1.2.3 2 B !

.

8 .- Steam Line Pressure (per SG) 1.2.3 2 B i

- 9. . Refueling Water Storage Tank Water Level 1.2.3 2 B |

f
10. Containment Floor Water Level (Wide Range) 1.2.3 2 B

11. Containment Area Radiation (High Range) 1.2.3 1 0 $
i

,

12. Main Steam Line Radiation (per steam line) 1.2,3 1 D i

13, Core Exit Temperature (per core quadrant) 1.2.3 4 B

j- ' 14 Reactor Vessel Water Level 1.2.3 2 B

_ ,
15. Hydrogen Monitors 1.2 2 B i

. . . . .. . _ , .. . . - . . - - . . - - . . - - . . _ - _ . . . . - - _ - - .

.

I
i

|

|

'\
'

i

;

| [
'

I

. I

J.% |

|V |
|

'
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i
Remote Shutdown System ]

3.3.4 '

('') 3.3 INSTRUMENTATION |
v

3.3.4 Remote Shutdown System

LCO 3.3.4 The Remote Shutdown System Functions in Table 3.3.4-1 shall
be OPERABLE.

i

|

APPLICABILITY: MODES 1. 2. and 3. j
|

ACTIONS

--NOTES |1. LCO 3.0.4 is not applicable. I

2. Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

(~'} A. One or more required A.1 Restore required 30 days i(- Functions inoperable. Function to OPERABLE !.

status.

I.
b

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND '

B.2 Be in MODE 4. 12 hours

,

|
i

/- y
;N ) ^

-
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Remote Shutdown System
3.3.4

( SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.4.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally
energized.

SR 3.3.4.2 NOTE

-Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION for each 18 months
required instrumentation channel.

.O
|V

|

|
!

i

|

I

!

,o
\b
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Remote Shui.down System
3.3.4

i

I") Table 3.3.4-1 (Page 1 of 1)''v Remote Shutdown Monitoring Instrumentation

._

REQUIRED
FUNCTION / INSTRUMENT PARAMETER NUMBER OF CHANNELS |

|
-

;

1. Intermediate Range Neutron Flux 1 l

:

2. Source Range Neutron Flux 1 |
|

!

3. Reactor Coolant Temperature - Wide Range |

a. Hot Leg (per loop) 1

b. Cold Leg (per loop) 1

1

4. Pressurizer Pressure- 1

5. Pressurizer Level 1 |
'

6. Steam Generator Pressure (per SG) 1

7. Steam Generator Level (per SG) 1

8. Residual Heat Removal Temperature 1

9. Auxiliary Feedwater Flow Rate (per SG) 1

| ,r)
U
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i

! LOP DG Start Instrumentation
3.3.5

L

3.3- INSTRUMENTATION

3.3.5 Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation

'

'LC0 -3.3.5 Two channels' ]er bus of the loss of voltage Function and two
channels per aus of the degraded voltage Function shall be
OPERABLE.

APPLICABILITY: MODES 1, 2, 3.'and 4:
When associated DG is required to be OPERABLE by LCO 3.8.2.

AC Sources-Shutdown."
"

i

ACTIONS

NOTE
- - -

-Separate Condition entry is allowed for each Function,

u

| CONDITION REQUIRED ACTION COMPLETION TIME

'A. One or.more Functions A.1' NOTE--
with one channel on For loss of voltage
one or more buses Function, the
inoperable. inoperable channel

may be bypassed for
up to 2 hours for
surveillance testing
of the other channel.

|
|

'

I
Place channel in 1 hour
trip.

:
;

|

| B. One or more Functions B.1 Restore one channel I hour
L with two channels on for the Function on
L .one or more buses the affected bus to |

| inoperable. OPERABLE status.

(continued)
,

1'
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i

LOP DG Start Instrumentation
'

3.3.5 4

[) ACTIONS (continued)
;v

CONDITION REQUIRED ACTION COMPLETION TIME

!

C. . Required Action and C.1 Enter applicable Immediately
associated Completion Condition (s) and
Time not met. Required Action (s)

for the associated DG
made inoperable by
LOP DG start !
instrumentation.

I
I

SURVEILLANCE REQUIREMENTS |
SURVEILLANCE FREQUENCY

l

SR 3.3.5.1 - NOTE
Verification of relay setpoints not i

,o required. 1

(_),
|

Perform TADOT. 31 days

|

SR 3.3.5.2 Perform CHANNEL CALIBRATION with setpoint 18 months
Allowable Value as follows:

1
a. Loss of voltage Allowable Value

2730 V with a time delay of :
2

s 1.9 seconds. |

b. Degraded voltage Allowable Value
a 3793 V with a time delay of
310 30 seconds.

|

|

(3
V
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|- -Containment Ventilation Isolation Instrumentation
'

b 3.3.6
|

L/O '3.3 . INSTRUMENTATIONu
L 3.3.6 Containment Ventilation Isolation. Instrumentation
L

!
LC0 3.3.6

L
~

-The. Containment Ventilation Isolation instrumentation for
each Function in Table 3.'3.6-1 shall be OPERABLE. !

APPLICABILITY: According to Table 3.3.6-1.
<

| ACTIONS

NOTE
L; Separate Condition entry is allowed for each Function.
1

i

L CONDITION REQUIRED ACTION- COMPLETION TIME
!

A. -One radiation A.1 Restore the affected 4 hours
L monitoring

inoperable channel
~ hannel to OPERABLE 1c
status.

!-

(continued)

(
L
|
!

|

|

|

!
l

I-. |
'

i
!

|

p |

!D
iO
i'
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i

Containment Ventilation Isolation Instrumentation
3.3.6

<

.Il ACTIONS (continued)
'V

CONDITION REQUIRED ACTION COMPLETION TIME

B. - -- NOTE B.1 Enter applicable Immediately
Only applicable in Conditions and
MODE 1. 2. 3. or 4. Required Actions of

LC0 3.6.3.
" Containment

One or more automatic Isolation Valves,"
actuation trains for containment purge
inoperable. valves made,

inoperable by
@ isolation

instrumentation.
Two radiation
monitoring channels
inoperable.

2
Required Action and
associated Completion
Time of Condition A

,ew not met.
,C
|

C. NOTE C.1 Place and maintain Immediately
Only applicable when containment purge
Item c.2 of LCO 3.9.4 valves in the closed
is required. position.

2
Two radiation
monitoring channels C.2 Enter applicable Immediately
inoperable. Conditions and

Required Actions of
M LC0 3.9.4

" Containment
Required Action and Penetrations." for
associated Completion containment purge
Time of Condition A valves made

; not met. inoperable by
| isolation
| instrumentation.

. >

[ \
-( )v
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Containment Ventilation Isolation Instrumentation
3.3.6

[') SURVEILLANCE REQUIREMENTS
x.s

NOTE

Refer to Table 3.3.6-1 to determine which SRs apply for each Containment
Ventilation Isolation Function.

SURVEILLANCE FREQUENCY

SR 3.3.6.1 Perform CHANNEL CHECK. 12 hours

1

SR 3.3.6.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS |

SR 3.3.6.3 Perform MASTER RELAY TEST. 31 days on a
STAGGERED TEST
BASIS

;.
A ,|

|SR 3.3.6.4 Perform COT. 92 days

SR 3.3.6.5 Perform SLAVE RELAY TEST. 92 days

SR 3.3.6,6 Perform CHANNEL CALIBRATION. 18 months

;

im

w./
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Containment Ventilation Isolation Instrumentation
3.3.6

Table 3.3.6-1 (page 1 of 1)
Containment ventilation Isolation Instrumentation

APPLICABLE'

FUNCTION MODES OTHER
REQUIRED CHANNELS kR TRIP SETPOINT

CONDITIONS

1. Manual Initiation - Phase A Refer to LCO 3.3.2, *ESFAS Instrumentation." Function 3.a.1, for all
initiation functions and requirements.

2. Manual Initiation - Phase B Refer to LCO 3.3.2, "ESFAS Instrumentation." function 3.b.1. for all
initiation functions and requirements.

3. Automatic Actuation Logic 1.2.3.4 2 trains SR 3.3.6.2 NA
and Actuation Relays SR 3.3.6.3

SR 3.3.6.5

|
4 . Containment 1.2.3.4.(a) 2 SR 3.3.6.1 (b) i

Radiation - High . SR 3.3.6.4
SR 3.3.6.6 1

l

5. Safety Injection Refer to LCO 3.3.2. *ESFAS Instrumentation." Function 1. for'all initiation. r9 functions and re,luirements.

(a).. When item c.2 of LCO 3.9.4 15 required. I

(b) Trip setpoint shall be established such that actual submersion dose rate is s 10 mR/hr in the Containment
Building. The trip setpoint may be increased above this value in accordance with the methodology established
in the Offsite Dose Calculation Manual.

|
f

:

'
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VC Filtration System Actuation Instrumentation
3.3.7 |

I'' 3.3 INSTRUMENTATION I,L.)
| 3.3.7 Control Room Ventilation (VC) Filtration System Actuation

Instrumentation
|
|

LCO 3.3.7 The VC Filtration System actuation instrumentation for each
Function in Table 3.3.7-1 shall be OPERABLE. i

|
'

APPLICABILITY: According to Table 3.3.7-1.

|
ACTIONS

| CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more channels A.1 Place the redundant 1 hour a

on one train VC Filtration System<

;

inoperable. train in normal mode.
;

OR l

< (d
7 A.2 Place one VC 1 hour

1Filtration System !

train in emergency
, mode.

B. One or more channels B.1 Place one VC 1 hour
on both trains Filtration System
inoperable. train in emergency

mode.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
or B not met in
MODE 1. 2, 3. or 4. C.2 Be in MODE 5. 36 hours

| (continued)

()
\;
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VC Filtration System Actuation Instrumentation
3.3.7

'() ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Suspend movement of Immediately
associated Completion irradiated fuel
Time of Condition A assemblies.
or B not met during
movement of irradiated
fuel assemblies.

E. Required Action and E.1 Sus)end CORE Immediately
associated Completion ALTERATIONS.
Time of Condition A
or B not met in MODE 5 AND
or 6.

E.2 Initiate action to Immediately
restore one VC
Filtration System
train to OPERABLE
status.

(v)
i

SURVEILLANCE REQUIREMENTS

NOTE
Refer to Table 3.3.7-1 to determine which SRs apply for each VC Filtration
System Actuation Function. ,

SURVEILLANCE FREQUENCY

SR 3.3.7.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.7.2 Perform COT. 92 days

(continued)
:

| r")
V
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VC Filtration System Actuation Instrumentation
3.3.7

() SURVEILLANCE REQUIREMENTS (continued)
'

'

SURVEILLANCE FREQUENCY

SR 3.3.7.3 Perform CHANNEL CALIBRATION. 18 months

1
|

I

!

OO

l

i

'[N
(.
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VC Filtration System Actuation Instrumentation
3.3.7

.

Table 3.3.7-1 (page 1 of 1)
V VC Filtration System Actuation Instrumentation

APPLICABLE MODES |

SfECIFIg
"E

kR
ANFUNCTION REQUIRED CHANNELS TRIP SETPOINT

CONDITIONS |
<

1. Control Room 1.2.3.4.5,6.(a) 2 per train SR 3.3.7.1 s 2 mR/hr
Radiation-Gaseous SR 3.3.7.2

SR 3.3.7.3

2. Safety injection Refer to LCO 3.3.2. "ESFAS Instrumentation." Function 1. for all Inittetton
functions and requirements.

(a) During movement of irradiated fuel assemblies.

1

.

O)L

i

I

|

1

O
I i

\G
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FHB Ventilation System Actuation Instrumentation>

.
, ,

3.3.8

- 3,3 INSTRUMENTATION

3.3,8 Fuel Handling Building Exhaust-Filter Plenum (FHB) Ventilation System i

Actuation Instrumentation

. |,LCO 3.3.8L The FHB Ventilation System actuation. instrumentation for '

-each Function in Table 3.3.8-1 shall be OPERABLE.
'

APPLICABILITY: According to Table 3.3.8-1.

ACTIONS

NOTE-

LC03.0]_isnotapplicable.

' CONDITION REQUIRED ACTION COMPLETION TIME'

A. One channel A.1 Restore channel to .7 days.
. inoperable. OPERABLE status.

-(continued)

i
i

!
1

1

!
|

i

!
>

>

!

|

: i

;

1

i.

I

l

!

'
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FHB Ventilation System Actuation Instrumentation
3.3.8

.

( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and 8.1 Place in emergency Immediately
associated Completion mode one FHB
Time not met. Ventilation System

train capable of
@ being powered by an

OPERABLE emergency
Two channels power source.
inoperable.

B
:

B.2.1 Suspend movement of Immediately
irradiated fuel
assemblies in the
fuel handling
building.

AND l

B.2.2 NOTE !
Only required with

p equipment hatch not '

v intact.

Suspend movement of Immediately
irradiated fuel |

assemblies in the
containment.

AND

B.2.3 NOTE =

Only required with
equipment hatch not
intact.

Suspend CORE Immediately
ALTERATIONS.

,O4

LJ
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FHB Ventilation System Actuation Instrumentation
3.3.8

f) SURVEILLANCE REQUIREMENTS
%./

NOTE
--

Refer to Table 3.3.8-1 to determine which SRs apply for each FHB Ventilation
System Actuation Function.

SURVEILLANCE FREQUENCY
_

SR 3.3.8.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.8.2 Perform COT. 92 days

SR 3.3.8.3 Perform CHANNEL CALIBRATION. 18 months

__

A
L)

O
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,

1

FHB Ventilation System Actuation Instrumentation
3.3.8

O Table 3.3.8-1 (page 1 of 1)
FHB Ventilation System Actuation Instrumentation '

APPLICABLE

FUNCTION MODES OR OTHER

hhhNREQUIRED CHANNELS TRIP SETPOINT
CONDITIONS |

;
.

1. Fuel Handling Building (a),(b).(c) 2 SR 3.3.8.1 s 5 mR/hrRadiation SR 3.3.8.2 .

SR 3.3.8.3 1

|
|2. Safety injection Refer to LCO 3.3.2, "ESFAS Instrumentation," Function 1, for all 1nitiation jfunctions and requirements
i

l
. _ -

|

(a) During movement of irradiated fuel assemblies in the fuel handling building

(b) During movement of irradiated fuel assemblies in the containment with the equipment hatch not intact.

| (c) During CORE ALTERATIONS with the equipment hatch not intact.

m

|

|
,

!

1
!

I

i

/% .
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BDPS

3.3.9

3.3 INSTRUMENTATION

3.3.9 Baron Dilution Protection System (BDPS)

LC0 3.3.9 Two trains of the BDPS shall be OPERABLE.

NOTE
The boron dilution' flux doubling signal may be blocked in
MODE 3 during reactor startup.

.

APPLICABILITY: MODES 3. 4. and 5.

ACTIONS

-NOTE
Unborated water source isolation valves may be unisolated intermittently under
administrative controls.

CONDITION REQUIRED ACTION COMPLETION TIME

v

A. One train inoperable. A.1 Restore train to 72 hours
OPERABLE status.

l

B. Required Action and 8.1 Close unborated water 1 hour
associated Completion source isolation
Time of Condition A valves.
not met.

AND

B.2 Verify unborated Once per 31 days
water source

, isolation valves
| closed.

,

(continued)

.G
N.,)
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BDPS i
3.3.9 |

1

- ACTIONS (continued) l

CONDITION REQUIRED ACTION COMPLETION TIME

C. Two trains inoperable C.1 Close and deactivate 8 hours
due to the Refueling isolation valves from
Water Storage Tank the RWST.
(RWST) boron
concentration not
within limits.

D. Two trains ino]erable D.1 Close unborated water 1 hour
for reasons otler than source isolation
Condition C. valves.

|
AND

0.2 Perform SR 3.1.1.1. I hour

AND
,

Once per
("\ 12 hours
V' thereafter

AND

D.3 Verify unborated Once per
water source 12 hours
isolation valves
closed.

E. Two trains inoperable E.1 Suspend positive Immediately j
due to required source reactivity additions.

i

range neutron flux
monitor inoperable for
control room
monitoring of core
status,

i
!

1

.rb
(L
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I

l BDPS |
|

'3.3.9

O SURVEILLANCE REQUIREMENTS:O i

SURVEILLANCE FREQUENCY !

SR 3.3.9.1 -

NOTE
Not required to be performed prior to
entering MODE 3 from MODE 2 until 4 hours '

after entry into MODE 3. |
.

Verify required source range monitor signal 12 hours !to BDPS is indicating a count rate 1

2 10 cps. |

|

SR 3.3.9.2 Verify required reactor coolant pump in 12 hours
operation.

l

l

I

SR 3.3.9.3 Verify each Reactor Coolant System loop 12 hours
isolation valve is open.

A
V

SR 3.3.9.4 Perform CHANNEL CHECK. 12 hours |

SR 3.3.9.5 Verify RWST boron concentration is greater 7 days
than the equivalent SDM limits specified in
the COLR. |

;

SR 3.3.9.6 Verify each manual . 30wer operated, and 31 days
automatic valve in t1e flow path, that is
not locked, sealed, or otherwise secured in
position, is in the correct position.,

SR 3.3.9.7 Verify the BDPS alarm setpoint is less than 92 days
or equal to an increase of twice the count

l rate within a 10 minute period.
;

r
j( (continued)
|
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l
!

BDPS
3.3.9

/O SURVEILLANCE REQUIREMENTS (continued)%J
SUJ!EILLANCE FREQUENCY

SR 3.3.9.8 NOTE |
Not required to be performed prior to '

entering MODE 3 from MODE 2 until 4 hours
after entry into MODE 3.

.

'

Perform COT. 92 days )
l

SR 3.3.9.9 Verify each BDPS valve actuates to its 18 months
correct position on an actual or simulated
signal.

SR 3.3.9.10 NOTE

Neutron detectors are excluded from CHANNEL
i

CALIBRATION. I

r"3
''

Perform CHANNEL CALIBRATION. 18 months |

'h
(G
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RCS Pressure. Temperature, and Flow DNB Limits
3.4.1

(^) 3.4 REACTOR COOLANT SYSTEM (RCS)
V

3.4.1 RCS Pressure. Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

LCO 3.4.1 RCS DNB parameters for pressurizer pressure. RCS average
temperature, and RCS total flow rate shall be within the
limits specified below:

a. Pressurizer pressure a 2219 psig;

b. RCS average temperature (Tm) s 591.2 F: and

c. RCS total flow rate a 371.400 gpm.

NOTE

Pressurizer pressure limit does not apply during:

a. THERMAL POWER ramp > 5% RTP per minute: or

b. THERMAL POWt:R step > 10% RTP.

/N
U APPLICABILITY: MODE 1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more RCS DNB A.1 Restore RCS DNB 2 hours
parameters not within parameter (s) to
limits. within limit.

I

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

O
V
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- 'RCS Pressure. Temperature. and Flow DNB Limits
3.4.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
!
,

SR' 3.4.1.1 Verify pressurizer pressure is = 2219 psig. 12 hours

:- SR' 3.4.1.2. Verify RCS average temperature (Tm) is 12 hours
s 591.2 F.

SR 3.4.1.3 Verify RCS total flow rate is 12 hours
= 371.400 gpm.

SR 3.4.1.4 NOTE

Not required to be performed until 7 days
after = 90% RTP.

fN Verify by precision heat balance that RCS 18 months
V- total flow rate is = 371.400 gpm.

!

|

|O|
|
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RCS Minimum Temperature for Criticality !
3.4.2 l

(^)\ 3.4 REACTOR COOLANT SYSTEM (RCS)v
3.4.2 RCS Minimum Temperature for Criticality |

LCO 3.4.2 Each RCS loop average temperature (T,,,) shall be 2 550 F.
{
l

APPLICABILITY: MODE 1.,

MODE 2 with k,,, a 1.0.

ACTIONS |
CONDITION REQUIRED ACTION COMPLETION TIME

A. T,,, in one or more RCS A.1 Be in MODE 2 with 30 minutes
loops not within k,,, < 1.0.
limit.

A(,,)
!

SURVEILLANCE REQUIREMENTS '

SURVEILLANCE FREQUENCY

j

SR 3.4.2.1 Verify RCS T,,, in each loop a 550 F. 12 hours

i

I
1

|

;

i
|

-

.

wJ
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RCS P/T Limits
3.4.3

Il 3.4 REACTOR COOLANT SYSTEM (RCS)q) .

1

3.4.3 RCS Pressure and Temperature (P/T) Limits

LCO 3.4.3 RCS pressure, RCS temperature, and RCS heatup and cooldown
rates shall be maintained within the limits specified in the
PTLR.

APPLICABILITY: At all times.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1 Restore parameter (s) 30 minutes
Required Action A.2 to within limits.
shall be completed
whenever this AND
Condition is entered.

A.2 Determine RCS is 72 hours
(^T acceptable for
(,,/ Requirements of LCO continued operation.

not met in MODE 1, 2.
3. or 4. j

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Ccmpletion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 36 hours

(continued)

4

:p
L)
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RCS'P/T Limits
3.4.3

' ACTIONS (continued)

COMDITION REQUIRED ACTION COMPLETION TIME

C. NOTE- C.1 Initiate action to Immediately
.

-

Required Action C.2 restore parameter (s) !
shall be completed to within. limits.
whenever this
Condition is entered. AND ,

C.2 - Determine RCS is Prior to
Requirements of LCO acceptable for entering MODE 4
not met any time other continued operation.
than in MODE 1. 2. 3.
or 4.

i

i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY j
l '

SR 3.4.3.1 -

NOTE i
Only required to be performed during RCS
heatup and cooldown operations and RCS i

inservice leak and hydrostatic testing.
,

,

Verify RCS pressure. RCS temperature, and 30 minutes
RCS heatup and cooldown rates are within

i

the limits specified in the PTLR. !

,

O
BYRON - UNITS 1 & 2 3.4.3 - 2 Amendment 106

- - - - . - _ _ __ .. - - -



. - _ _ ___ ._ . .

RCS Loops-MODES 1 and 2
3.4.4

(( ) 3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.4 RCS Loops-MODES 1 and 2

LC0 3.4.4 Four RCS loops shall be OPERABLE and in operation.

'

APPLICABILITY: MODES 1 and 2.
.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

,

A. Requirements of A.1 Be in MODE 3. 6 hours
LCO not met.

7--) SURVEILLANCE REQUIREMENTS

'~#
SURVEILLANCE FREQUENCY

SR 3.4.4.1 Verify each RCS loop is in operation. 12 hours

,

i

i

!
:
,,

!

| (%
G'
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RCS Loops-MODE 3
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops-MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE. and either:

a. Two OPERABLE RCS loops shall be in operation when the
Rod Control System is capable of rod withdrawal; or

b. One OPERABLE RCS loop shall be in operation when the Rod
Control System is not capable of rod withdrawal.

-NOTE
All reactor coolant pumps may be removed from operation for
s I hour per 8 hour period provided:

!

a. No o)erations are permitted that would cause reduction
of tie RCS boron concentration; and

b. Core outlet temperature is maintained a 10 F below
saturation temperature.

APPLICABILITY: MODE 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |

A. One required RCS loo) A.1 Place the Rod Control I hour
not in operation witi System in a condition
Rod Control System incapable of rod
capable of rod withdrawal.
withdrawal.

(continued)
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RCS Loops -MODE 3
3.4.5

|

D ![J ACTIONS (continued) )
CONDITION REQUIRED ACTION COMPLETION TIME<

B. No required RCS loop B.1 Suspend all Immediately
in operation with Rod operations involving
Control System not a reduction of RCS
capable of rod boron concentration.
withdrawal.

AND

B.2 Initiate action to Immediately !
restore one RCS loop |
to operation. '

C. Two required RCS loo)s C.1 Initiate action to Immediately
not in operation wit 1 place the Rod Control |

Rod Control System System in a condition
capable of rod incapable of rod 1
withdrawal. withdrawal. |

@ AND,,

b Required Action and C.2 Suspend all Immediately
associated Completion operations involving
Time of Condition A a reduction of RCS
not met. boron concentration.

AND

C.3 Initiate action to Immediately
restore RCS loop (s)
to operation.

D. One required RCS loop D.1 Restore required RCS 72 hours
inoperable. loop to OPERABLE

status.

(continued)

.A
AG

(
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RCS Loops-MODE 3
3.4.5

( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required Action and E.1 Be in MODE 4. 12 hours
associated Completion
Time of Condition D
not met.

F. Two required RCS loops F.1 Initiate action to Immediately
inoperable. place the Rod Control

System in a condition
incapable of rod
withdrawal.

AND

F.2 Suspend all Immediately
operations involving
a reduction of RCS
boron concentration.

('} MD'v
F.3 Initiate action to Immediately

restore one RCS loop
to OPERABLE status.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.5.1 Verify each required RCS loop is in 12 hours
operation.

(continued)

O
BYRON - UNITS 1 & 2 3. 4. 5 - 3 Amendment 106
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RCS Loops -MODE 3
|3.4.5 .

i

(,) SURVEILLANCE REQUIREMENTS (continued)
'

SURVEILLANCE FREQUENCY

SR 3.4.5.2 Verify steam generator secondary side 12 hours
narrow range water level is a 18% for each
required RCS loop.

j

SR 3.4.5.3 Verify correct breaker alignment and 7 days
indicated power are available to each

1

required pump that is not in operation. |
!

~

|
I

i

|

I

P)
/

I

i
v

BYRON - UNITS 1 & 2 3.4. 5 - 4 Amendment 106



- . . . . - - _- . .- . _ _ - . - - . _ .

i

RCS Loops-MODE 4
3.4.6 ,

!

(w) 3.4 REACTOR COOLANT SYSTEM (RCS)
1

3.4.6 RCS Loops-MODE 4 '

LC0 3.4.6 Two loops consisting of any combination of RCS loo]s and
Residual Heat Removal (RHR) loops shall be OPERABLE. and one
OPERABLE loop shall be in operation.

NOTES-
1. All Reactor Coolant Pumps (RCPs) and RHR pumps may be

removed from operation for s 1 hour per 8 hour period
provided:

a. No operations are permitted that would cause
reduction of the RCS boron concentration; and

b. Core outlet temperature is maintained a 10 F below
saturation temperature.

2. No RCP shall be started with any RCS cold leg
temperature s 350 F unless the secondary side water
tem]erature of each Steam Generator (SG) is < 50 F above
eac1 of the RCS cold leg temperatures.

() .

V
APPLICABILITY: MODE 4.

|

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME !

A. No required loop in A.1 Suspend all Immediately
operation. operations involving

a reduction in RCS
boron concentration.

AND

A.2 Initiate action to Immediately
restore one loop to
operation.

(continued)

A
V
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RCS Loops-MODE 4
3.4.6

,,,

( ) ACTIONS (continued) |

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required loop B.1 Initiate action to Immediately
inoperable, restore a second loop '

to OPERABLE status.

AND

B.2 NOTE
Only required if RHR
loop is OPERABLE.

__

Be in MODE 5. 24 hours
:

C. Two required loops C.1 Suspend all Immediately
inoperable. operations involving

a reduction of RCS |

boron concentration.
,

(]J AND
%

1

C.2 Initiate action to Immediately
restore one loop to

,

OPERABLE status. l

SURVEILLANCE REQUIREMENTS '

SURVEILLANCE FREQUENCY

SR 3.4.6.1 Verify required RHR or RCS loop is in 12 hours
operation.

SR 3.4.6.2 Verify SG secondary side narrow range water 12 hours
level is = 18% for each required RCS loop.

(continued)
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.

RCS Loops-MODE 4 t

3.4.6 :
:.

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

!

SR 3.4.6.3 ' Verify correct breaker alignment and 7 days
indicated power are.available to each

|. required pump that is not in operation. !

,

,

!. ,

i

'
i

!

l .'

! *

!

l'
|

'O !

|-

!

L
,

I .

I

!
1'
h,

l'

|

!-

;
.

1
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RCS Loops-MODE 5. Loops Filled
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7 RCS Loops-MODE 5. Loops Filled '

LCO 3.4.7 One Residual Heat Removal (RHR) loop shall be OPERABLE and
in operation, and either:

a. One additional RHR loop shall be OPERABLE: or

b. The secondary side water level of at least two Steam
Generators (SGs) shall be a 18%.

NOTES
1. The RHR pump may be removed from operation for 5 1 hour

per 8 hour period provided:

a. No operations are permitted that would cause
reduction of the RCS boron concentration; and

b. Core outlet temperature is maintained = 10 F below
saturation temperature.

2. One required RHR loop may be inoperable for s 2 hours
for surveillance testing provided that the other RHR
loop is OPERABLE and in operation.

3. No reactor coolant pump shall be started with any RCS
cold leg temperature s 350 F unless the secondary side
water temperature of each SG is < 50 F above each of the
RCS cold leg temperatures.

4. All RHR loops may be removed from operation during
planned heatup to MODE 4 when at least one RCS loop is
in operation.

:

APPLICABILITY: MODE 5 with RCS loops filled.

!
!

|
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.- -
_



. - - . _ . _ .. .

RCS Loops-MODE 5. Loops Filled
3.4.7

( 't ACTIONS
%J

CONDITION REQUIRED ACTION COMPLETION TIME

i A. No required RHR loop A.1 Suspend all Immediately
in operation. operations involving

a reduction in RCS
boron concentration.

AND
'

A.2 Initiate action to Immediately
restore one RHR loop
to operation.

B. One required RHR loop B.1 Initiate action to Immediately
inoperable, restore required RHR

loop to OPERABLE
status.

,-

i (' , C. One or both required C.1 Initiate action to Immediately'
SG secondary side restore required SG
water level (s) not secondary side water
within limits. level (s) to within

limits,

i

(continued)

|

!

,

I
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RCS Loops-MODE 5. Loops Filled
3.4.7

O ACTIONS (continued),V
CONDITION REQUIRED ACTION COMPLETION TIME

D. Two required RHR loops D.1 Suspend all Immediately
inoperable, operations involving

a reduction of RCS
@ boron concentration.

Required RHR loop AND
inoperable and one or
botl required SG D.2.1 Initiate action to Immediately
secondary side water restore one RHR loop
level (s) not within to OPERABLE status.
limits.

E
D.2.2 Initiate action to Immediately

restore required SG
secondary side water
level (s) to within
limits.

(D
V

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.7.1 Verify required RHR loop is in operation. 12 hours

SR 3.4.7.2 Verify SG secondary side narrow range water 12 hours
level is a 18% in required SGs.

SR 3.4.7.3 Verify correct breaker alignment and 7 days
indicated power are available to each
required RHR pump that is not in operation.

O
V
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|

RCS Loops-MODE 5. Loops Not Filled
3.4.8 r

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 RCS Loops-MODE 5. Loops Not Filled

:
LCO 3.4.8 Two Residual Heat Removal (RHR) loops shall be OPERABLE and |

one OPERABLE RHR loop shall be in operation.
j

NOTES
l'. All RHR pumps may be removed'from operation for s 1 hour

provided:

a. No operations are permitted that would cause a
.reduction of the RCS boron concentration; ;,

b. The core outlet temperature is maintained = 10 F
.

below saturation temperature; and ,

?
'

c. No draining operations are permitted that would
further reduce the RCS water volume. >

2. One RHR loop may be inoperable for s 2 hours for
. surveillance testing provided that the other RHR loop is
!

OPERABLE and in operation.

LO
|APPLICABILITY: MODE 5 with RCS loops not filled.

|
'

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
|

A. No required RHR loop A.1 Suspend all Immediately
in operation. operations involving

a reduction in RCS
boron concentration.

AND
:

L A.2 Initiate action to Immediately
| restore one RHR loop

to operation.

j (continued)
r

i
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RCS Loops-MODE 5. Loops Not Filled
3.4.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required RHR loop B.1 Initiate action to Immediately
inoperable, restore RHR loop to

OPERABLE status.

C. Two required RHR loops C.1 Suspend all Immediately
inoperable. operations involving

reduction in RCS
boron concentration.

AND

C.2 Initicte action to Immediately
restore t,nc PJ!R loop
to OPERABLE stacus

--

(hO
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.8.1 Verify required RHR loop is in operation. 12 hours

SR 3.4.8.2 Verify correct breaker alignment and 7 days
indicated power are available to each
required RHR pump that is not in operation.

/~'1
!v'
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Pressurizer
3.4.9

() 3.4 REACTOR COOLANT SYSTEM (RCS)
\J

3.4.9 Pressurizer

LCO 3.4.9 The pressurizer shall be OPERABLE with:

a. Pressurizer water level s 92%: and

b. Two groups of pressurizer heaters OPERABLE with the
capacity of each group = 150 kW and capable of being
powered from redundant Engineered Safety Features (ESF)
power supplied buses.

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Pressurizer water A.1 Be in MODE 3. 6 hours
g level not within
/ limit. AND

A.2 Fully insert all 6 hours
rods.

AND

A.3 Place Rod Control 6 hours
System in a condition
incapable of rod
withdrawal.

AND |

A.4 Be in MODE 4. 12 hours i

B. One or more required B.1 Restore required 72 hours
groups of pressurizer groups of pressurizer
heaters inoperable. heaters to OPERABLE

status. !

(continued)
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.

Pressurizer
. 3.4.9
i

() ACTIONS (continued)-

CONDITION REQUIRED ACTION COMPLETION TIME,

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B AND
not m'

C.2 Be in MODE 4. 12 hours
I

i

i

!

SURVEILLANCE REQUIREMENTSr..

|' SURVEILLANCE FREQUENCY

SR.3.4.9.1 Verify pressurizer water level is s 92%.. 12 hours

i

I

! :SR 3.4.9.2 Verify capacity of each required group of 18 months
pressurizer heaters is a 150 kW.L

r .

; SR 3.4.9.3 Verify required pressurizer heaters are. 18 months
,

! capable of being powered from an ESF power j'

supply.
|

|-

i

:

$

|
i

!
,

:

1

!

f()
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Pressurizer Safety Valves
3.4.10

O] 3.4 REACTOR COOLANT SYSTEM (RCS)
'w

3.4.10 Pressurizer Safety Valves

LCO 3.4.10 Three pressurizer safety valves shall be OPERABLE with lift ,

settings a 2460 psig and 5 2510 psig.

NOTE - - - -

The lift settings are not required to be within the
LC0 limits during MODE 3 for the purpose of setting the
pressurizer safety valves under ambient (hot) conditions.
This exception is allowed for 54 hours following entry into
MODE 3 provided a preliminary cold setting was made prior to
heatup.

APPLICABILITY: MODES 1, 2. and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

O
A. One pressurizer safety A.1 Restore valve to 15 minutes

valve inoperable. OPERABLE status.'

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

QR B.2 Be in MODE 4. 12 hours

Two or more
pressurizer safety
valves inoperable.

|

|

|
|

v

| BYRON - UNITS 1 & 2 3.4.10 - 1 Amendment 106
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Pressurizer Safety Valves
3.4.10

[Jl SURVEILLANCE REQUIREMENTSw ,

SURVEILLANCE FREQUENCY

SR 3.4.10.1 Verify each pressurizer safety valve is In accordance
OPERABLE in accordance with the Inservice with the
Testing Program. Following testing. lift Inservice
settings shall be 'hin 1%. Testing Program.

|

,e~
LJ

l

('s,
V
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:
"~

Pressurizer PORVs [
3.4.11 i

3.4. REACTOR COOLANT SYSTEM (RCS)

3.4.11' Pressurizer Power Operated Relief Valves (PORVs) |
1
;

LCO 3.4.11 Each PORV and associated block valve shall be OPERABLE.
;

I

|

'
APPLICABILITY: MODES 1. 2 and 3.

ACTIONS.

NOTES
1. Separate Condition entry is allowed for each PORV and each block valve. '

~

2. LCO 3.0.4 is not applicable.
.

CONDITION REQUIRED ACTION COMPLETION TIME

A. :One or more PORVs A.1 Close and maintain 1 hour
ino)erable and capable )ower to' associated
of aeing manually and ) lock valve.,_

automatically cycled.

(continued)

. |

*

-

.c
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Pressurizer PORVs 1

3.4.11

() ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME ;

I

B. One PORV ino)erable B.1 Close associated I hour |

and not capa)le of block valve.
being manually cycled.

AND j

B.2 NOTE ,

One PORV ino]erable Not required if l
and not capa)le of associated PORV !
being automatically remains capable of
cycled. being manually I

cycled i

Remove power from I hour
associated block
valve. !

AND

B.3 Restore PORV to 72 hours

(~)'5
OPERABLE status.

L

C. One block valve C.1 Place associated PORV 1 hour
inoperable. in manual control.

AND
1

C.2 Restore block valve 72 hours j

to OPERABLE status. ;

I

1

1

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A. AND
B, or C not met.

D.2 Be in MODE 4. 12 hours

1

(continued)
|

10%J
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Pressurizer PORVs
3.4.11 i

i

,F%

( ) ACTIONS (continued).V 1

CONDITION REQUIRED ACTION COMPLETION TIME

!
E. Two PORVs inoperable E.1 Be in MODE 3. 6 hours !

and not capable of
being manually cycled. AND

QR E.2 Be in MODE 4. 12 hours

Two PORVs inoperable
and not capable of
being automatically I

cycled.

F. Two block valves F.1 Restore one block 2 hours
inoperable valve to OPERABLE l

status.

G. Required Action and G.1 Be in MODE 3. 6 hours-

I'") associated Completion ;

:
Time of Condition F AND i

not met.
_

G.2 Be in MODE 4. 12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.11.1 NOTE
Not required to be met with block valve
closed in accordance with the Required
Action of Condition B.

Perform a complete cycle of each block 92 days
valve.

(continued)
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Pressurizer PORVs
3.4.11

( SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.11.2 -NOTE
Only required to be performed in MODES 1
and 2.

Perform a complete cycle of each PORV. 18 months

SR 3.4.11.3 Perform a complete cycle of each solenoid 18 months
air control valve and check valve on the
air accumulators in PORV control systems.

SR 3.4.11.4 Perform CHANNEL CALIBRATION of PORV 18 months
actuation instrumentation.

;(~)
.LJ
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LTOP System
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS)

3,4.12 Low Temperature Overpressure Protection (LTOP) System

LCO 3.4.12 An LTOP System shall be OPERABLE with:

a. A maximum of one charging pump (centrifugal) capable of
L injecting into the RCS;
i

! b. No Safety Injection (SI) pumps capable of injecting into
! the RCS:
|

| c. Each SI accumulator isolated, whose pressure is greater
I than or equal to the maximum RCS pressure for the
| existing RCS cold leg temperature allowed by the P/T

limit curves provided in the PTLR; and

d. One of the following pressure relief capabilities:

1. Two Power Operated Relief Valves (PORVs) with lift
: settings within the limits specified in the PTLR,

2. Two Residual Heat Removal (RHR) suction relief
valves with setpoints s 450 psig,

i (q; j 3. One PORV with a lift setting within the limits
| specified in the PTLR and one RHR suction relief

valve with a setpoint s 450 psig, or
i 4. The RCS depressurized and an RCS vent of

a 2.0 square inches.

NOTE-

Operet',on in MODE 4 with all SI pumps and charging pumps
capable cf injecting into the RCS is allowed when all RCS
cold legs exceed 330 F.

| APPLICABILITY: MODES 4 and 5.
MODE 6 when the reactor vessel head is on.

L
1

L

!

'q
(/
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LTOP System |
3.4.12 '

9 ACTIONS(G 1

NOTE

LCO 3.0.4 is not applicable to the RCS pressure relief capabilities.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Two charging pumps A.1 NOTE i
(centrifugal) capable Two charging pumps )of injecting into the may be capable of l
RCS. injecting into the |

RCS during pump swap
QB operation for

s 15 minutes. I
One charging pump j
(positive
displacement) capable Initiate action to Immediately
of injecting into the verify a maximum of
RCS. one charging pump

(centrifugal) is
capable of injecting
into the RCS. ;

,
s,,

|

V
B. One or more SI pumps B.1 Initiate action to Immediately

capable of injecting verify no SI pumps
into the RCS. are capable of

injecting into the
RCS.

C. An accumulator not C.1 Isolate affected 1 hour
isolated when the accumulator.
accumulator 3ressure
is greater tlan or
equal to the maximum
RCS pressure for
existing cold leg
temperature allowed in
the PTLR.

(continued)
-

V
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LTOP System
3.4.12

O ACTIONS (continued)-(O
CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Depressurize affected 12 hours ;
associated Completion accumulator to less |

Time of Condition C than the maximum RCS
not met. pressure for existing

cold leg tem]erature
allowed in t1e PTLR.

E. One required RCS E.1 Restore required RCS 7 days
relief valve relief valve to
inoperable in MODE 4. OPERABLE status. l

i

F. One required RCS F.1 Restore required RCS 24 hours
relief valve relief valve to
inoperable in MODE 5 OPERABLE status.
or MODE 6 when the
reactor vessel head is

[,)\ on.
L

G. Two required RCS G.1 Depressurize RCS and 8 hours
relief valves establish RCS vent of
inoperable. 2 2.0 square inches.

M

Required Action and
associated Completion
Time of Condition D.
E or F not met.

2
LTOP System inoperable
for any reason other
than Condition A. B.
C. D. E or F.

!

C(
BYRON - UNITS 1 & 2 3.4.12 - 3 Amendment 106
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LTOP System i
3.4.12

[ ') SURVEILLANCE REQUIREMENTS I
v

SUPPEILLANCE FREQUENCY

SR 3.4.12.1 Verify no SI pump is capable of injecting 12 hours
into the RCS.

SR 3.4.12.2 Verify a maximum of one charging pump 12 hours
(centrifugal) is capable of injecting into
the RCS.

|

SR 3.4.12.3 NOTE
Only required to be met for accumulator
whose pressure is greater than or equal to
the maximum RCS pressure for the existing
RCS cold leg temperature allowed by the P/T |
limit curves provided in the PTLR.

n Verify each accumulator is isolated. 12 hours

U
,

1

SR 3.4.12.4 Verify required RCS vent = 2.0 square 12 hours for
inches open. unlocked open

vent valve (s)

AND

31 days for
locked open
vent valve (s)

SR 3.4.12.5 Verify RHR suction valves are open for each 72 hours
required RHR suction relief valve.

SR 3.4.12.6 Verify PORV block valve is open for each 72 h'urso
required PORV.

[^') (continued)
v
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LTOP System
3.4.12

(J'') SURVEILLANCE REQUIREMENTS (continued)

ISURVEILLANCE FREQUENCY

SR 3.4.12.7 NOTE -

Not recuired to be performed until 12 hours
after cecreasing RCS cold leg temperature
to s 350 F.

*
:

Perform a COT on each required PORV, 31 days
excluding actuation.

SR 3.4.12.8 Perform CHANNEL CALIBRATION for each 18 months .

required PORV actuation channel. *

|

|

. .r~N(.) )

|

(< sv)
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! RCS Operational LEAKAGE
3.4.13

|

3.4 REACTOR COOLANT SYSTEM (RCS) 1
.

-3.4.13 .RCS Operational LEAKAGE-

. LC0 3.4.13. RCS operational LEAKAGE shall be limited to:

I a. No pressure boundary LEAKAGE:

b. 1 gpm unidentified LEAKAGE:

c. 10 gpm identified LEAKAGE:

d. 600 gallons per day total primary to secondary LEAKAGE
l- through all Steam Generators (SGs); and

|

e. 150 gallons per day primary to secondary LEAKAGE through
any one SG.

L

| APPLICABILITY.: MODES 1. 2, 3. and 4.
:

' ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
y

A. RCS LEAKAGE not within A.1 Reduce LEAKAGE to 4 hours
| limits for reasons within limits.
|- other-than pressure
! boundary LEAKAGE.

|

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND

! not met. |
t B.2 - Be in MODE 5. 36 hours '

08 l
'

Pressure boundary
LEAKAGE exists. ;

i

l

,

;O
l- BYRON - UNITS 1 & 2' 3.4 13 - l' Amendment 106
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-

!
i

RCS Operational LEAKAGE ;
3.4.13 :

t

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY |
1

I

!

SR 3.4.13.1 -NOTE *

Not required to be performed until 12 hours .

i

after establishment of steady state joperation.-

Verify RCS operational LEAKAGE is within 72 hours i

limits by aerformance of RCS water |
inventory 3alance. ''

.

SR 3.4.13.2 Verify steam generator tube integrity is in In accordance
accordance with the Steam Generator Tube with the Steam
Surveillance Program. Generator Tube

Surveillance
Program |

\

O

|
,

|

O
BYRON - UNITS 1 & 2 3.4.13 - 2 Amendment 106
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RCS PIV Leakage
3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.14 RCS Pressure Isolation Valve (PIV) Leakage -

LC0 3.4.14 Leakage from each RCS PIV shall be within limits.

'

APPLICABILITY: MODES 1, 2. 3. and 4.

ACTIONS

NOTES
1. Separate Condition entry is allowed for each flow path.

2. Enter a)plicable Conditions and Required Actions for systems made
inopera]le by an inoperable PIV.

,

CONDITION REQUIRED ACTION COMPLETION TIME
.

( N, A. One or more flow paths NOTE
( ,/ with leakage from one Each valve used to satisfy

or more RCS PIVs not Required Action A.1 and
within limit. Required Action A.2 must have

been verified to meet
SR 3.4.14.1 and be in the
reactor coolant 3ressure
boundary or the ligh pressure
portion of the system.

A.1 Isolate the high 4 hours
pressure portion of
the affected system
from the low pressure
portion by use of one
closed manual,
de-energized power
operated.
de-activated
automatic, or check

valve.

AND

g.s (continued)

\.)
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RCS PIV Leakage
3.4.14

!

I ACTIONSG')
CONDITION REQUIRED ACTION COMPLETION TIME

i

A. (continued) A.2 Isolate the high 72 hours |pressure portion of '

the affected system
.

from the low pressure '

portion by use of a
second closed manual,
de-energized power
operated,
de-activated
automatic, or check

i

valve. '

|

B. Residual Heat Removal B.1 Isolate the affected 4 hours
(RHR) System suction flow path by use of
isolation valve one de-energized
interlock function power operated valve.
inoperable.

O
\J

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

-

!

!

(OJ
| BYRON - UNITS 1 & 2 3.4.14 - 2 Amendment 106
i

|
|

|



. . . . . _ _ _ _ _ _ _ __ . _ _ _ ._.

RCS PIV Leakage !
3.4.14 !

!

(O SURVEILLANCE REQUIREMENTS :
%J |

SURVEILLANCE FREQUENCY j
.

SR 3.4.14.1 NOTES
1. Only required to be performed in

MODES 1 and 2.

2. RCS PIVs actuated during the
performance of this Surveillance are
not required to be tested more than
once if a repetitive testing loop
cannot be avoided.

3. Not required to be performed for
RH8701A and B and RH8702A and B on the l

Frequency required following valve j
actuation or flow through the valve.

|

Verify leakage from each RCS PIV is In accordance
equivalent to s 0.5 gpm per nominal inch of with the
valve size up to a maximum of 5 gpm at an Inservice
RCS pressure = 2215 psig and s 2255 psig. Testing

(~3 Program, and
() 18 months

!

AND

Prior to
entering MODE 2 1
whenever the ;

unit has been i

in MODE 5 for
= 7 days , i f
leakage testing
has not been
performed once
within the
previous
9 months

AND

(continued)

,-

i
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1

RCS PIV Leakage
3.4.14

(^) SURVEILLANCE REQUIREMENTS
'''

SURVEILLANCE FREQUENCY

SR 3.4.14.1 (continued) Within 24 hours
following valve
actuation due
to automatic or
manual action
or flow through
the valve

SR 3.4.14.2 Verify RHR System suction isolation valve 18 months
interlock 3revents the valves from being
opened witl a simulated or actual RCS
pressure signal = 360 psig.

,

(--)
L,/

(3
Gi
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.i

RCS Leakage Detection Instrumentation
3.4.15

3.4 ' REACTOR COOLANT SYSTEM (RCS)e

3.4.15 RCS Leakage _ Detection Instrumentation-

LCO 3.4.15 The'following RCS leakage detection instrumentation shall be
OPERABLE:

a. One containment sump monitor: and

b. One containment atmosphere radioactivity monitor
(gaseous or_ particulate).

,

APPLICABILITY: MODES 1. 2, 3 and 4.
/

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

!

- A. . Required containment NOTE
- sump monitor LCO-3.0.4 is not applicable.

[_ inoperable. --

-

A.1 -------NOTE
Not required to be'r

performed until
12 hours after
establishment of
steady state
operation. j

1

1

Perform SR 3.4.13.1. Once per
24 hours

|
|

AND |

|

A.2 Restore required 30 days
containment sump
monitor to OPERABLE4

status.3

!

(Continued)

q
b -j
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RCS Leakage Detection Instrumentation
'

3.4.15

(^) ACTIONS (continued)
| CONDITION REQUIRED ACTION COMPLETION TIME
1

B. Required containment NOTE
atmosphere LCO 3.0.4 is not applicable.
radioactivity monitor
inoperable.

B.1.1 Analyze grab samples Once per
of the containment 24 hours
atmosphere.

|
,

OB

B.1.2 NOTE
Not required to be
performed until
12 hours after
establishment of
steady state
operation.

I

Perform SR 3.4.13.1. Once per |
|.( g 24 hours

'

! C/
AND

B.2 Restore required 30 days
containment
atmosphere
radioactivity monitor
to OPERABLE status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

D. All required monitors D.1 Enter LCO 3.0.3. Immediately
inoperable.,

^\(G
j BYRON - UNITS 1 & 2 3.4.15 - 2 Amendment 106
.
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RCS Leakage Detection Instrumentation
3.4.15

[] SURVEILLANCE REQUIREMENTS Iv
SURVEILLANCE FREQUENCY

,

SR 3.4.15.1 Perform CHANNEL CHECK of the required 12 hours
containment atmosphere radioactivity
monitor.

SR 3.4.15.2 Perform COT of the required containment 92 days
atmosphere radioactivity monitor.

1

|

SR 3.4.15.3 Perform CHANNEL CALIBRATION of the required 18 months |
containment sump monitor. |

|

SR 3.4.15.a Perform CHANNEL CALIBRATION of the required 18 months
containment atmosphere radioactivity
monitor.

em
L] j

('~'8
()
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r RCS Specific Activity
3.4.16

' C)i 3.4 REACTOR'C00LANT SYSTEM (RCS)
\._

3.4.16 RCS Specific Activity

LCO 3.4.16 The specific activity of the reactor coolant shall be within !
the following limits:

a. Dose Equivalent I-131 specific activity 5 1.0 gCi/gm:
and

b. Gross specific activity s 100/$ yCi/gm.

I

APPLICABILITY: MODES 1 and 2. I
MODE 3 with RCS average temperature (Tm) = 500 F. I

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT I-131 NOTE ,

specific activity LCO 3.0.4 is not applicable. !,q > 1.0 pCi/gm. 1

'

A.1 Verify DOSE Once per 4 hours
EQUIVALENT I-131
specific activity
within the '

acceptable region of
Figure 3.4.16-1. l

i
AND

A.2 Restore DOSE 48 hours
EQUIVALENT I-131 ;

specific activity to
within limit.

(continued) |

i

i
!

|

'V
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RCS Specific Activity
3.4.16

-( ) ACTIONS- (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Be in MODE 3 with 6 hours
associated Completion T ,, < 500 F.
Time of Condition A
not met.

2

DOSE EQUIVALENT I-131
s)ecific activity in
tie unacceptable
region of
Figure 3.4.16-1.

C. Gross specific C.1 Be in MODE 3 with 6 hours
activity not within T ,, < 500 F.
limit.

<
, ~s.

U
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.16.1 Verify reactor coolant gross specific 7 days
activity s 100/[ pCi/gm.

(continued)

!

!

j'
L. /
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RCS Specific Activity
3.4.16

. [] SURVEILLANCE REQUIREMENTS (continued)
''

SURVEILLANCE FREQUENCY

SR 3.4.16.2 NOTE
Only required to be performed in MODE 1.

Verify reactor coolant DOSE EQUIVALENT 14 days
I-131 specific activity s 1.0 Ci/gm.

AND

Between 2 and
6 hours after a
THERMAL
POWER change of
a 15% RTP
within a 1 hour
period

SR 3.4.16.3 NOTE-

Not required to be performed until 31 days('
()T after a minimum of 2 Effective Full

Power Days (EFPD) and 20 days of MODE 1
operation have elapsed since the reactor -

was last subcritical for a 48 hours.

Determine [ from a reactor coolant sample 184 days
taken in MODE 1 after a minimum of 2 EFPD
and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for a 48 hours.

CT
U

BYRON - UNITS 1 & 2 3.4.16 - 3 Amendment 106
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RCS Specific Activity '

3.4.16 i

i
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RCS Loop Isolation Valves
3.4.17

.

( ) 3. 4_ REACTOR COOLANT SYSTEM (RCS)
a

3.4.17 RCS Loop Isolation Valves

LCO 3.4.17 Each RCS hot and cold leg loop isolation valve shall be open
with power removed from each isolation valve operator.

APPLICABILITY: MODES 1, 2. 3, and 4.

ACTIONS

NOTE

Separate Condition entry is allowed for each RCS loop isolation valve.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Power available to one A.1 Remove power from 30 minutes
or more loop isolation loop isolation valve

(N valve operators. operators.3

V

B. NOTE B.1 Maintain valve (s) Immediately
All Required Actions closed.
shall be completed
whenever this AND

Condition is entered.
B.2 Be in MODE 3. 6 hours

One or more RCS loop AND
isolation valves
closed. B.3 Be in MODE 5. 36 hours

(')
V.)
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RCS Loop Isolation Valves
3.4.17

(^/) SURVEILLANCE REQUIREMENTS
%.4

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify each RCS loop isolation valve is 31 days
open and power is removed from each loop
isolation valve operator.

.r.

U.'

.

l')
Q ,i
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|RCS Loops-Isolated
3.4.18

,

|

[) 3.4 REACTOR COOLANT SYSTEM (RCS)
v

!

3.4.18 RCS Loops-Isolated

!

LCO 3.4.18 Each RCS isolated loop shall remain isolated with: i
|

a. The hot and cold leg loop stop isolation valves closed
if boron concentration of the isolated loop is less than
the required SDM boron concentration of the unisolated

!portion of the RCS: and
|

b. The cold leg loop stop isolation valve closed if the
cold leg temperature of the isolated loop is > 20 F
below the highest cold leg temperature of the unisolated
portion of the RCS.

APPLICABILITY: MODES 5 and 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

[D ,

V 1

A. Isolated loop hot or A.1 Close hot and cold Immediately
cold leg isolation leg isolation valves.

!valve open with boron i

concentration i
requirement not met. I

i

B. Isolated loop cold leg B.1 Close cold leg Immediately
isolation valve open isolation valve.
with temperature
requirement not met.

|
|

)s.-,
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RCS Loops-Isolated
i 3.4.18 j

,

- !

SURVEILLANCE REQUIREMENTS !

SURVEILLANCE FREQUENCY

|

SR 3.4.18.1 ' Verify cold leg temperature of isolated Within ;

loop is s 20 F below the highest cold leg 30 minutes ,

temperature of the unisolated portion of prior to !
the RCS. opening the

'

;

cold leg
isolation valve !
in'the' isolated i

loop !
.

~

,

SR 3,4.18.2 Verify boron. concentration of isolated loop Within 4 hours ,
_

is greater than or equal to the required prior to
'

SDM boron concentration of the unisolated opening the hot j
portion of the RCS. or cold leg i

isolation valve ;

in the isolated !
loop- !

,

.

|
l

!

I

1
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'

Accumulators
3.5.1

-

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

| 3.5.1 Accumulators

!

LCO 3.5.1 Four ECCS accumulators shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.
| MODE 3 with Reactor Coolant System (RCS) pressure

> 1000 psig.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

|

'A. One accumulator - A.1 Restore boron 72 hours
inoperable due to concentration to,

! baron concentration within limits.
not within limits.

l

.

;,

V B. One accumulator B.1 Restore accumulator 1 hour,

inoperable for reasons to OPERABLE status.
other than ;
Condition A. |

1

1

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND'

or B not met.
C.2 Reduce RCS pressure 12 hours I

to 5 1000 psig. j

D. Two or more D.1 Enter LCO 3.0.3. Immediately
accumulators
inoperable.

!

Ch
()
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| \

l

Accumulators,

! 3.5.1

| (~') SURVEILLANCE REQUIREMENTS
i|
'

SURVEILLANCE FREQUENCY |

|
, 4

SR 3.5.1.1 Verify each accumulator isolation valve is 12 hours
| fully open.

SR 3.5.1.2 Verify borated water level in each 12 hours
accumulator is a 31% and s 63%.

1

SR 3.5.1.3 Verify nitrogen cover pressure in each 12 hours
accumulator is a 602 psig and 5 647 psig.

i

i

SR 3.5.1.4 Verify boron concentration in each 31 days
accumulator is a 2200 ppm and s 2400 ppm.

|
|

'(O) SR 3.5.1.5 NOTE !
Only required to be performed for affected '

accumulators after each solution volume
increase of a 10% of indicated level that
is not the result of addition from the 2

refueling water storage tank containing a |

boron concentration a 2200 ppm and
s 2400 ppm.

l
Verify boron concentration in each Once within

'

accumulator is a 2200 ppm and s 2400 ppm. 6 hours

SR 3.5.1.6 Verify power is removed from each 31 days
accumulator isolation valve operator.

!

!

:

, ,/ -

q)
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ECCS - Operatirg |
3.5.2 |

I
3.5' EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS-Operating )

LCO 3.5.2 Two ECCS trains shall be OPERABLE.
i

NOTES
1. In MODE 3. both Safety Injection. (SI) pump flow paths

,

and a portion of both Residual Heat Removal (RHR) pump |flow paths may be isolated by closing the isolation
valves for up to 2 hours to perform pressure isolation

-valve testing per SR-3.4.14.1.

2. In MODE 3 a aortion of both Residual Heat Removal (RHR)
pump flow patas may be isolated by closing the isolation

'
valves for up to 2 hours to perform pressure isolation,

valve testing per SR 3.4.14.1, provided an alternate
means of cold leg injection is available for each
isolated flow path.

!

APPLICABILITY: MODES-1. 2. and 3.

O
. ACTIONS.

j

i
CONDITION REQUIRED ACTION COMPLETION TIME |

L|
I

A. One-train inoperable. A.1 Restore train to 7 days
OPERABLE status. |

8.. .Two trains inoperable. B.1 Restore one train to 72 hours
OPERABLE status.

AND
.

At least 100% of the
ECCS flow equivalent

,

.to a single OPERABLE '

ECCS train available.

l
4

(continued)
i
' O
p
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ECCS -Operating
3.5.2

l
I~~l

-
ACTIONS (continued) '

,V
CONDITION REQUIRED ACTION COMPLETION TIME

i
C. Required Action and C.1 Be in MODE 3. 6 hours !associated Completion '

Time not met. AND

C.2 Be in MODE 4. 12 hours |

|

!

!"' |

( '

i

r,i %

\s
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ECCS-Operating
3.5.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.2.1 Verify. the following valves are in the 12 hours
listed position with power to the valve
operator removed:

Number Position Function

MOV SI8806 Open Suction to SI Pumps

MOV SI8835 Open SI Pump Discharge to
Reactor Coolant !
System (RCS) Cold '

Legs

MOV SI8813 Open SI Pump
Recirculation to the
Refueling Water
Storage Tank

MOV SI8809A Open RHR Pump Discharge
to RCS Cold Legs

MOV SI8809B Open~
RHRPumboldLegs

Discharge
to RCS

MOV SI8840 Closed RHR Pum) Discharge
to RCS lot Legs

|

MOV SI8802A Closed SI Pump Discharge to
RCS Hot Legs

MOV SI8802B Closed SI Pump Discharge to i

RCS Hot Legs !

|
|

~

SR 3.5.2.2 Veri' ach ECCS manual power operated. 31 days :
and automatic valve in the flow path, that !
is not locked, sealed, or otherwise secured i

in position, is in the correct position. !

|

SR 3.5.2.3 Verify ECCS piping is full of water. 31 days
,

(continued)

BYRON - UNITS 1 & 2 3. 5. 2 - 3 Amendment 106
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ECCS - Operating
3.5.2

Ci SURVEILLANCE REQUIREMENTS (continued)LJ \
SURVEILLANCE FREQUENCY 1

1

SR 3.5.2.4 Verify each ECCS pump's developed head at In accordance
the test flow point is greater than or with the
equal to the required developed head. Inservice

Testing Program
,

l

SR 3.5.2.5 Verify each ECCS automatic valve in the 18 months
flow path that is not locked. sealed, or
otherwise secured in position actuates to

,

I

the correct position on an actual or ;
simulated actuation sigrial . |

|

SR 3.5.2.6 Verify each ECCS pump starts automatically 18 months
on an actual or simulated actuation signal.

rs() SR 3.5.2.7 Verify. for each ECCS throttle valve listed 18 months
below, each position stop is in the correct
position:

Valve Number Valve Function

SI8810 A.B.C.D Centrifugal Charging
System

SI8816 A.B.C.D SI System (Hot Leg)

SI8822 A.B.C.D SI System (Cold Leg)
l

|

SR 3.5.2.8 Verify. by visual inspection, each ECCS 18 months
train containment sump suction inlet is not
restricted by debris and the suction inlet
screens show no evidence of structural
distress or abnormal corrosion.

O)(
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ECCS - Shutdown
| 3.5.3

(] 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS -Shutdown

I
1LCO 3.5.3 One ECCS train shall be OPERABLE. '

NOTE I
A Residual Heat Removal (RHR) train may be considered J

OPERABLE during alignment and operation for decay heat
iremoval. if capable of being manually realigned to the ECCS '

mode of operation.

I

:

APPLICABILITY: MODE 4.
,

L

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

!

A. Required ECCS RHR A.1 Initiate action to Immediately,

/~) subsystem inoperable. restore required ECCS
it / RHR subsystem to

OPERABLE status.
|

|

B. Required ECCS B.1 Restore required ECCS 1 hour
centrifugal charging centrifugal charging I
subsystem inoperable. subsystem to OPERABLE

status. |

i

C. Required Action and C.1 Be in MODE 5. 24 hours '

associated Completion ,

Time of Condition B
not met.

|

|

|

y-
U
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!
ECCS - Shutdown

3.5.3

(~'i SURVEILLANCE REQUIREMENTS
'v/

SURVEILLANCE FREQUENCY

SR 3.5.3.1 The following SRs are applicable for all In accordance
equipment required to be OPERABLE: with applicable

SRs
SR 3.5.2.1 SR 3.5.2.7
SR 3.5.2.3 SR 3.5.2.8.
SR 3.5.2.4

b*t
\.,/

/'''N
N]
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RWST
; 3.5.4

/ )N 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
\:

3.5.4 Refueling Water Storage Tank (RWST)
l

i
'

LC0 3.5.4- The RWST shall be OPERABLE.

i

APPLICABILITY: MODES 1, 2. 3, and 4.

I
ACTIONS |

CONDITION REQUIRED ACTION COMPLETION TIME

|

A. RWST boron A.1 Restore RWST to 8 hours i

concentration not OPERABLE status. I
within limits.

RWST borated water
temperature not within

(~} limits.
L.)

8. RWST inoperable for B.1 Restore RWST to 1 hour
reasons other than OPERABLE status.
Condition A.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

i

C.2 Be in MODE 5. 36 hours
i

-
1

l

I

, |
| \
'

l

/~T
V,
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i

RWST
3.5.4 :

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY '!
,

SR 3.5.4.1 NOTE
-

Only required to be performed when ambient
;

. air temperature. is < 35 F or > 100 F. >

-Verify RWST borated water temperature is 24 hours I
= 35 F and s 100 F.

!

|

|
SR '3.5.4.2 NOTE .

.Only. required to be performed when ambient l

air temperature-is < 35 F.

Verify RWST vent path temperature is 24 hours
m'35 F.

,

i

SR' 3.5.4.3 Verify RWST borated water level 'is a 89%. 7 days'

SR 3.5.4.4: Verify. RWST boron concentration .is 7 days
2.2300 ppm and 5 2500 ppm.

|

1

I

i

!

i
:

!

!

!

c

|

.
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Seal Injection Flow
3.5.5

('J') 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
L

3.5.5 Seal Injection Flow
:

LCO 3.5.5 Reactor coolant pump seal injection flow shall be within the
limits of Figure 3.5.5-1.

APPLICABILITY: MODES 1. 2. and 3. '

,

ACTIONS !

CONDITION REQUIRED ACTION COMPLETION TIME

A. Seal injection flow A.1 Adjust manual seal 4 hours
not within limit. injection throttle

valves to give a flow '

within the limits of i

Figure 3.5.5-1.

A
V B. Required Action and B.1 Be in MODE 3. 6 hours

associated Completion
Time not met. AND

;

|B.2 Be in MODE 4. 12 hours

|

|

1

|

|

r3
V
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Seal Injection Flow
3.5.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FRE0VENCY

SR 3.5.5.1 ---NOTE
Not required to be performed until 4 hours
after the Reactor Coolant System pressure
stabilizes at 2 2215 psig and s 2255 psig.

Verify manual seal injection throttle 31 days
valves are adjusted to give a flow within .

the limits of Figure 3.5.5-1.

d .

|

:

l
i

i

I

,

.

)
|

N
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Seal Injection Flow
3.5.5
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Containment
3.6.1

( 3.6 CONTAINMENT SYSTEMS

3.6.1 Containment

LCO 3.6.1 Containment shall be OPERABLE.

APPLICABILITY: MODES 1. 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment A.1 Restore containment 1 hour
inoperable. to OPERABLE status.

B. Required Action and B., Be in MODE 3. 6 hours
associated Completion
Time not met. old

O ii . 2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.1 Perform required visual examinations and In accordance
leakage rate testing except for containment with the
air lock testing, in accordance with the Containment
Containment Leakage Rate Testing Program. Leakage Rate

Testing Program

(continued)

p/s

s,,
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!

Containment I
3.6.1 |

|

('~'i SURVEILLANCE REQUIREMENTS (continued)'d
SURVEILLANCE FREQUENCY ,

!
1

l

SR 3.6.1.2 Verify containment structural integrity in In accordance !
accordance with the Containment Tendon with the '

Surveillance Program. Containment
Tendon
Surveillance
Program

|
|

|
1

!

l

|

_s
J 1

i
i

|

,9
LJ
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Containment Air Locks
.

3.6.2 I

/O 3.6 CONTAINMENT SYSTEMS\s / *

3.6.2 Containment Air Locks

:

LC0 3.6.2 Two containment air locks shall be OPERABLE.

1

APPLICABILITY: MODES 1. 2. 3. and 4.

ACTIONS
i

NOTES !
1. Entry and exit is permissible to perform repairs on the affected air lock

.

components. l

2. Separate Condition entry is allowed for each air lock. i

3. Enter applicable Conditions and Required Actions of LC0 3.6.1. !
" Containment." when air lock leakage results in exceeding the overall '

containment leakage rate. !
_ _ - -

(~')
.

\ ''
CONDITION REQUIRED ACTION COMPLETION TIME |

|

A. One or more NOTES
containment air locks 1. Required Actions A.1.

,

with one containment A.2. and A.3 are not '

air lock door - applicable if both doors
inoperable. in the same air lock are

inoperable and '

Condition C is entered.

2. Entry and exit is
p:rmissible for 7 days
under administrative
controls if both air |
locks are inoperable.

(continued)

,

w)
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Containment Air Locks
3.6.2

|

[] ACTIONS
v.

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A,i Verify the OPERABLE 1 hour
door is closed in the
affected air lock.

,

AND
'

A.2 Lock the OPERABLE 24 hours
door closed in the
affected air lock.

AND

A.3 NOTE

Air lock doors in
high radiation areas
may be verified
locked closed by
administrative means. :

p Verify the OPERABLE Once per 31 days() door is locked closed
in the affected air
lock.

(continued) I

i
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|

l

Containment Air Locks i

3.6.2 i
I

( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One or more NOTES
containment air locks 1. Required Actions B.1.
with containment air B.2 and B.3 are not
lock interlock applicable if both doors
mechanism inoperable. in the same air lock are j

;

inoperable and
Condition C is entered.

2. Entry and exit of
containment is i

permissible under the
control of a dedicated
individual.

B.1 Verify an OPERABLE 1 hour
door is closed in the
affected air lock.

AND
,o
( ) B.2 Lock an OPERABLE door 24 hours'#

closed in the
,

affected air lock.

AND !

B.3 NOTE |

Air lock doors in I

high radiation areas
may be verified |

locked closed by
administrative means.

Verify an OPERABLE Once per 31 days
door is locked closed

,

in the affected air !,

lock.

(continued)
|
,

O(~s
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Containment Air Locks
3.6.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
_

C. One or more C.1 Initiate action to- Immediately
containment air locks evaluate overall
inoperable for-reasons containment leakage
other than Condition A rate per LC0 3.6.1.
or B-.

AND

C.2 Verify a door is 1 hour
closed in the
affected air lock.

AND

C.3 Restore air lock to 24 hours-
OPERABLE status.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion

<

Time not met. AND- |

D.2 Be in MODE 5. 36 hours

C

O
BYRON - UNITS 1 & 2 3. 6. 2 - 4 Amendment 106

c. i
,_. , - _-



Containment Air Locks
3.6.2

O SURVEILLANCE REQUIREMENTS
t.J

SURVEILLANCE FREQUENCY

SR 3.6.2.1 NOTES
1. An inoperable air lock door does not

invalidate the previous successful
performance of the overall air lock
leakage test.

2. Results shall be evaluated against
acceptance criteria applicable to
SR 3.6.1.1.

Perform required air lock leakage rate In accordance
testing in accordance with the Containment with the
Leakage Rate Testing Program. Containment

Leakage Rate
Testing Program

SR 3.6.2.2 Verify only one door in the air lock can be 24 months7_s opened at a time.

C
'
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.. .
.

.

.. . _ . _ _ _ - _ .



Containment Isolation Valves
3.6.3

3.6 CONTAINMENT SYSTEMS,,

(V) 3.6.3 Containment Isolation Valves

LCO 3.6.3 Each containment isolation valve shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

NOTES
1. Penetration flow path (s) except for 48 inch purge valve flow paths may be

unisolated intermittently under administrative controls.

2. Separate Condition entry is allowed for each penetration flow path.

3. Enter a)plicable Conditions and Required Actions for systems made
inopera)le by containment isolation valves.

4. Enter applicable Conditions and Required Actions of LC0 3.6.1.
" Containment," when isolation valve leakage results in exceeding the
overall containment leakage rate acceptance criteria.

,9 .

V
CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1 Isolate the affected 4 hours
Only applicable to 3enetration flow path
penetration flow paths ay use of at least

,

with two containment one closed and !
isolation valves. de-activated I

automatic or remote !
manual valve, closed |

One or more manual valve, blind !
penetration flow paths flange, or check
with one containment valve with flow
isolation valve through the valve i

inoperable exce)t for secured.
purge valve leacage
not within limit. AND

(continued)

(D
V
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Containment Isolation Valves
3.6.3

,

f) ACTIONS
v

CONDITION REQUIRED ACTION COMPLETION TIME i

|
'

A. (continued) A.2 -NOTES !
1. Isolation devices

in high radiation ,

'

areas may be
verified by use
of administrative
means.

2. Isolation devices
that are locked.
sealed, or
otherwise secured
may be verified
by use of

,

administrative !
means. j

Verify the affected Once per 31 days
penetration flow path for isolation

es is isolated. devices outside(j containment

AND
1

Prior to
entering MODE 4
from MODE 5 if I

not performed
within the
previous 92 days
for isolation
devices inside
containment

(continued)

()
V
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Containment Isolation Valves
3.6.3

!,,

't(V ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. NOTE B.1 Isolate the affected 1 hour
Only applicable to )enetration flow path {penetration flow paths )y use of at least
with two containment one closed and
isolation valves. de-activated

automatic or remote
manual valve. closed

One or more manual valve, or
penetration flow paths blind flange. iwith two containment
isolation valves
inoperable exceat for
purge valve leacage
not within limit.

(continued)

O

|
1

i

i

,ry
\._)
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Containment Isolation Valves
3.6.3 |

O ACTIONS (continued)
,V

CONDITION REQUIRED ACTION COMPLETION TIME

C. NOTE C.1 Isolate the affected 72 hours
Only applicable to Jenetration flow path
penetration flow paths )y use of at least
with only one one closed and
containment isolation de-activated
valve and a closed automatic or remote i

system. manual valve closed
manual valve, or 4

blind flange. !

One or more
penetration flow paths AND
with one containment
isolation valve C.2 NOTES
inoperable. 1. Isolation devices

in high radiation
areas may be
verified by use
of administrative
means.

q 2. Isolation devices |

i, j that are locked. 4'
sealed, or !

otherwise secured
may be verified
by use of
administrative
means.

Verify the affected Once per 31 days
penetration flow path
is isolated.

| D. One or more D.1 Restore purge valve 24 hours
penetration flow paths leakage to within
with one or more limits.
containment purge
valves not within
purge valve leakage
limits.

'r~']s
(continued)

Ow
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Containment Isolation Valves |

3.6.3 !

,

], ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time-not met. AND

E.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.3.1 Verify each 48 inch purge valve is sealed 31 days
closed.

,
,

U SR 3.6.3.2 Verify each 8 inch purge valve is closed. 31 days
except when the 8 inch containment purge
valves are open for purging or venting
under administrative controls.

1

:

SR 3.6.3.3 NOTE
Valves and blind flanges in high radiation
areas may be verified by use of

,

administrative controls.
|

Verify each containment isolation manual 31 days
valve, remote manual valve and blind
flange that is located outside containment
and not locked, sealed, or otherwise
secured and required to be closed during
accident conditions is closed, except for i

containment isolation valves that are open |
under administrative controls. |

|

(continued),

(a
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Containment Isolation Valves
3.6.3

,( SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.3.4 NOTE
Valves and blind flanges in high radiation
areas may be verified by use of
administrative means.

Verify each containment isolation manual Prior to
valve, remote manual valve, and blind entering MODE 4
flange that is located inside containment from MODE 5 if
and not locked, sealed, or otherwise not performed
secured and required to be closed during within the
accident conditions is closed. except for previous
containment ? solation valves that are open 92 days
under administrative controls.

SR 3.6.3.5 Verify the isolation time of each automatic In accordance
containment isolation valve is within with the
limits. Inservice

Testing Program

SR 3.6.3.6 Perfo"m leakage rate testing for 8 inch 92 days
containment purge valves with resilient
seals.

SR 3.6.3.7 Perform leakage rate testing for 48 inch 184 days
containment purge valves with resilient
seals.

SR 3.6.3.8 Verify each automatic containment isolation 18 months
valve that is not locked, sealed or
otherwise secured in position actuates to
the isolation position on an actual or
simulated actuation signal.

(~'
| V
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l

Containment Pressure
3.6.4

I~'i 3.6 CONTAINMENT SYSTEMS
\- /

3.6.4 Containment Pressure

LC0 3.6.4 Containment pressure shall be 2 -0.1 psig and s +1.0 psig.

APPLICABILITY: MODES 1, 2, 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment pressure A.1 Restore containment 1 hour
not within limits. pressure to within

limits.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion/-,T Time not met. AND

LJ
B.2 Be in MODE 5. 36 hours

<

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.4.1 Verify containment pressure is within 12 hours
limits.

f~h\,-)
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Containment Air Temperature
3.6.5

( )'n 3.6 CONTAINMENT SYSTEMS |

\. i

3.6.5 Containment Air Temperature '

LCO 3.6.5 Containment average air temperature shall be c 120 F.

APPLICABILITY: MODES 1. 2. 3. and 4. ,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average A.1 Restore containment 8 hours
air temperature not average air-

within limit. temperature to within
limit. I

B. Required Action and B.1 Be in MODE 3. 6 hours-
'

( associated Completioni

'v' Time not met. AND

B.2 Be in MODE 5. 36 hours

I

|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air temperature 24 hours
is within limit.

('s
V
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Containment Spray and Cooling Systems
3.6.6

f-)
'V 3.6 CONTAINMENT SYSTEMS

3.6.6 Containment Spray and Cooling Systems

LCO 3.6.6 Two containment spray trains and two containment cooling
trains shall be OPERABLE.

APPLICABILITY: MODES 1. 2, 3 and 4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray A.1 Restore containment 7 days
train inoperable. spray train to

OPERABLE status. AND

14 days from
discovery of

(~') failure to meetV the LCO

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 84 hours

C. One or more C.1 Restore containment 7 days
containment cooling cooling train (s) to
trains inoperable. OPERABLE status. AND

14 days from
discovery of
failure to meet
the LCO

(continued)

(DV

BYRON - UNITS 1 & 2 3. 6. 6 - 1 Amendment 106

_ _ _ _ _ _ _ _ _ _ _



Containment Spray and Cooling Systems
3.6.6

[ ') ACTIONS (continued)
\J

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition C AND
not met.

D.2 Be in MODE 5. 36 hours

E. Two containment spray E.1 Enter LCO 3.0.3. Immediately
trains inoperable.

08

Any combination of
three or more trains
inoperable.

O
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6.1 Verify each containment spray manual. power 31 days
operated. and automatic valve in the flow
path that is not locked, sealed, or
otherwise secured in position is in the
correct position.

SR 3.6.6.2 Operate each containment cooling train fan 31 days
unit for a 15 minuto .

!
l

! SR 3.6.6.3 Verify each containment cooling train 31 days f
cooling water flow rate is = 2660 gpm.

|
!

(J-~)
(continued)

%,
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Containment Spray and Cooling Systems i

3.6.6

[ SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.6.4 Verify each containment spray pump's In accordance
developed head at the flow test point is with the
greater than or equal to the required Inservice<

developed head. Testing Program

SR 3.6.6.5 Verify each automatic containment spray 18 months
valve in the flow path that is not locked,
sealed, or otherwise secured in position,
actuates to the correct position on an
actual or simulated actuation signal.

SR 3.6.6.6 Verify each containment spray pump starts 18 months
automatically on an actual 3r simulated
actuation signal.

1

[#)
\ SR 3.6.6.7 Verify each containment cooling train 18 months

starts automatically on an actual or
simulated actuation signal.

.

{
SR 3.6.6.8 Verify each spray nozzle is unobstructed. 10 years

!
,

; -

O
,

'
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!

Spray Additive Systemi
'

3.6.7
!

3.6 CONTAINMENT SYSTEMS

| 3.6.7 Spray Additive System
|
'LCO 3.6.7 The Spray Additive System shall be OPERABLE.

.

!'
:

APPLICABILITY: MODES 1, 2. 3, and 4. i

i

ACTIONS i
i

CONDITION REQUIRED ACTION COMPLETION TIME
|
|

A. Spray Additive System A.1 Restore Spray 7 days
inoperable. Additive System to

OPERABLE status.

|

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion._

Time not met. AND

B.2 Be in MODE 5. 84 hours

i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY i

SR 3.6.7.1 Verify each spray additive manual and 31 days
automatic valve in the flow path that is
not locked, sealed, or otherwise secured in
position is in the correct position.

SR 3.6.7.2 Verify spray additive tank solution level 184 days
is a 78.6% and s 90.3%.

.( ) (contirued)
; x./
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Spray Additive System
3.6.7

[~J) SURVEILLANCE REQUIREMENTS (continued)
< \

SURVEILLANCE FREQUENCY l

SR 3.6.7.3 Verify spray additive tank sodium hydroxide 184 days
solution concen'. ration is a 30% and s 36% |
by weight. |

:

|
SR 3.6.7.4 Verify each spray additive automatic valve 18 months

in the flow path that is not locked,
sealed, or otherwise secured in position,
actuates to the correct position on an
actual or simulated actuation signal.

l
i

SR 3.6.7.5 Verify spray additive flow rate from each 5 years
solution's flow path.

!
1

i

f3 .

%,

!

!

' n
L
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|

Hydrogen Recombiners
3.6.8

!

(^') 3.6 CONTAINMENT SYSTEMS
w/

3.6.8 Hydrogen Recombiners

LC0 3.6.8 Two hydrogen recombiners shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME i

A. One hydrogen A.1 NOTE
recombiner inoperable. LCO 3.0.4 is not

applicable.

Restore hydrogen 30 days
recombiner to
OPERABLE status.

("T
U

B. Two hydrogen B.1 Verify by 1 hour
recombiners administrative means
inoperable. that the hydrogen AND

control function is 4

maintained. Once per i

12 hours i
thereafter

AND

B.2 Restore one hydrogen 7 days
recombiner to
OPERABLE status. ,

1
1

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

I

i

!n ,

,V
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Hydrogen Recombiners
3.6.8

() SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.8.1 Perform a system functional test for each 18 months
hydrogen recombiner.

SR 3.6.8.2 Visually examine each hydrogen recombiner 18 months
enclosure and verify there is no evidence
of abnormal conditions.

SR 3.6.8.3 Perform a resistance to ground test for 18 months
each heater phase.

/G 4

L)

(w
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|

MSSVs !
3.7.1

( 3.7 PLANT SYSTEMS

3.7.1 Main Steam Safety Valves (MSSVs)
:

LC0 3.7.1 The MSSVs shall be OPERABLE as specified in Table 3.7.1-1
and Table 3.7.1-2.

1

APPLICABILITY: MODES 1, 2. and 3.

ACTIONS

NOTE 1

Separate Condition entry is allowed for each MSSV.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Reduce power to less 4 hours
MSSVs inoperable. than or equal to the

/3 applicable % RTP
V listed in

Table 3.7.1-1. i

!
!

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion

:
Time not met. AND '

@ B.2 Be in MODE 4. 12 hours

One or more steam
generators with less
than two MSSVs
OPERABLE.

|
:

I

/~N

(_)
BYRON - UNITS 1 & 2 3. 7.1 - 1 Amendment 106
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MSSVs
3.7.1

I. SURVEILLANCE REQUIREMENTS
|

SURVEILLANCE FREQUENCY

!

SR 3.7.1.1 NOTE
Only required to be performed in MODES 1
and 2.

Verify each required MSSV lift set)oint per In accordance
Table 3.7.1-2 in accordance with tie with the
Inservice Testing Program. Following Inservice
testing, lift setting shall be within 1%. Testing Program

|

|

O
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MSSVs
'

3.7.1

(>) Table 3.7.1-1 (page 1 of 1)
N OPERABLE Main Steam Safety Valves versus

Applicable Power in Percent of RATED THERMAL POWER

MINIMUM NUMBER OF MSSVs
PER STEAM GENERATOR

REQUIRED OPERABLE APPLICABLE POWER (% RTP)

5 s 100

4 5 60

3 s 43

2 s 25

C
L)J

|fD
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MSSVs
3.7.1

( *) Table 3.7.1-2 (page 1 of 1) {L' Main Steam Safety Valve Lift Settings |
1

VALVE NUMBER l

L. T SETTING )
STEAM GENERATOR (psig 3%) |

A B C D

MS013A MS013B MS013C MS013D 1235

MS014A MS014B MS014C MS014D 1220

MS015A MS015B MS015C MS015D 1205

MS016A MS016B MS016C MS0160 1190

|
MS017A MS017B MS017C MS0170 1175 '

(')
's_J

I,

| |

!

1
!

!
!

,

a

- bv
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MSIVs
3.7.2

;

I 3.7 PLANT SYSTEMS

3.7.2 Mair tam Isolation Valves (MSIVs) !

LCO 3.7.2 Four MSIVs shall be OPERABLE.
i

APPLICABIt.ITY: MODE 1.
MODES 2 and 3 except when all MSIVs are closed.

Ar.TIONS *

CONDITION REQUIRED ACTION COMPLETION TIME

A. One MSIV inoperable in A.1 Restore MSIV to 8 hours
MODE 1. OPERABLE status.

B. Required Action and B.1 Be in MODE 2. C ocurs '

associated Completion i
fs

(v) Time of Condition A
not met.

2

C. NOTE C.1 Close MSIV. 8 hours ,

Separate Condition !
entry is allowed for AND

1

each MSIV. j
C.2 Ver'fy MSIV is Once per 7 days '

clos.ed.
One or more MSIV

1inoperable in MODE 2
!or 3. I

I

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition C AND
not met.

;

D.2 Be in MODE 4. 12 hours !

f'),

s._/ ,
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MSIVs
3.7.2

['') SURVEILLANCE REQUIREMENTS
v

SURVEILLANCE FREQUENCY

SR 3.7.2.1 -

NOTE
Only required to be performed in MODES 1
and 2.

Verify closure time of each MSIV is In accordance
5 5 seconds. with the

Inservice
Testing Program

SR 3.7.2.2 NOTE
Only required to be performed in MODES 1
and 2.

Verify each MSIV actuates to the isolation 18 months
position on an actual or simulated

,-s actuation signal.

N]

.

,

I

t''3
(J

l
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'

i

Secondary Specific Activity
~i

3.7.3

I
3.7 PLANT SYSTEMS

'3.7.3 Secondary Specific Activity !

i

LC0 3.7.3 The specific activity of the secondary coolant shall be I
s 0.1 vCi/gm DOSE EQUIVALENT I-131. i

:
;

APPLICABILITY: MODES 1, 2, 3. and 4. !

!

ACTIONS
'

' CONDITION REQUIRED ACTION COMPLETION TIME t

!

!.
A. Specific activity not A.1 Be in MODE 3. 6 hours |within limit. .

AND
.

A.2 Be in MODE 5. 36 hours :
,

!

,

SURVEILLANCE REQUIREMENTS- '

'
SURVEILLANCE FREQUENCY

!
SR 3.7.3.1 Verify the specific activity of the 31 days i

secondary coolant is s 0.1 Ci/gn DOSE -

EQUIVALENT I-131.

!

i

!

!
i

$

'

O
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SG PORVs
3.7.4

f~'/i 3.7 PLANT SYSTEMS
x_

3.7.4 Steam Generator (SG) Power Operated Relief Valves (PORVs)

LCO 3.7.4 Four SG PORV lines shall be OPERABLE. !

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME i

A. One SG PORV line A.1 NOTE
inoperable. LCO 3.0.4 is not

applicable.

Restore SG PORV line 30 days
to OPERABLE status. j

(O
L) 1

B. Two or more SG PORV B.1 Restore all but one 24 hours
lines inoperable. SG PORV line to

OPERABLE status.

i

C, Required Action and C.1 Be in MODE 3. 6 hours i

associated Completion
Time not met. AND

C.2 Be in MODE 4. 12 hours

A

O
LJ
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SG PORVs
3.7.4

#'

G) ' SURVEILLANCE REQUIREMENTSt '

SURVEILLANCE FREQUENCY

SR 3.7.4.1 Verify one complete cycle of each SG PORV. 18 months

SR 3.7.4.2 Verify one complete cycle of each SG PCRV 18 months
block valve

tOv

l'r
| \,.)
l
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AF System
3.7.5

(] 3.7 PLANT SYSTEMS

3.7.5 Auxiliary Feedwater (AF) System

LCO 3.7.5 Two AF trains shall be OPERABLE.

APPLICABILITY: MODES 1. 2. and 3.
:

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME !

l

A. One AF train A.1 Restore AF train to 72 hours
inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

('') B.2 Be in H0DE 4. 12 hours
,

'

V

C. Two AF trains C.1 --NOTE
inoperable. LCO 3.0.3 and all I

other LC0 Required
Actions requiring
MODE changes are
suspended until
one AF train is
restored to OPERABLE
status.

j

Initiate action to Immediately
restore one AF train
to OPERABLE status.

1

I
i

/-~~]\v
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,

1

AF System
3.7.5

;
,

; SURVEILLANCE REQUIREMENTS

| SURVEILLANCE FREQUENCY

SR 3.7.5.1 Verify each AF manual power operated. and 31 days
automatic valve in each water flow path,
that is not locked, sealed or otherwise
secured in position is in the correct
position.

SR 3.7.5.2 Verify day tank contains a 420 gal of fuel 31 days
oil.

SR 3.7.5.3 Verify the developed head of each AF pump In accordance
at the flow test point is greater than or with the
equal to the required developed head. Inservice

Testing Program

, A)'s" SR 3.7.5.4 Verify each AF automatic valve that is not 18 months
locked, sealed, or otherwise secured in
position actuates to the correct position
on an actual or simulated actuation signal.

SR 3.7.5.5 Verify each AF pump starts automatically on 18 months
an actual or simulated actuation signal.

SR 3.7.5.6 Verify proper alignment of the required AF Prior to
flow paths by verifying flow from the entering MODE 2
condensate storage tank to each steam whenever unit
generator. has been in

: MODE 5. MODE 6.
or defueled for
a cumulative

| period of
t > 30 days

(continued)

(v)
BYRON - UNITS 1 & 2 3. 7.5 - 2 Amendment 106
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AF System
3.7.5

[ SURVEILLANCE REQUIREMENTS (continued),v;
SURVEILLANCE FREQUENCY

'

SR 3.7.5.7 Verify fuel oil properties are tested in In accordance
accordance with, and maintained within the with the Diesel
limits of, the Diesei Fuel Oil Testing Fuel Oil
Program. Testing Program

L

,rs
i )

.

|

i

|
|

|

|

|
l
.

!!
U

~
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CST
3.7.6

( 3.7 PLANT SYSTEMS

3.7.6 Condensate Storage Tank (CST)

LCO 3.7.6 The CST level shall be a 60%.

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. CST level not within A.1 Verify by 4 hours
limit. administrative means

OPERABILITY of backup AND
water supply.

Once per
12 hours
thereafter

(] AND

A.2 Restore CST level to 7 days
within limit.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 4. 12 hours

^
,f x

(,,
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.

i. ,

j',
t

CST
L 3.7.6

i.. .
'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR. 3.7.6.1 Verify the CST . level is a: 60%. 12 hours

- e

|
~1

.

!

i'-

!

l.
,

i.

!

4

! . ]
i

1
4

i
,

!

!
i

i i

'

!
.

f

!.
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CC System
,

3.7.7 '

(') 3.7 PLANT SYSTEMS
v

3.7.7 Component Cooling Water (CC) System |

1

LC0 3.7.7 The CC System shall be OPERABLE.

APPLICABILITY: MODES 1. 2, 3. and 4.

ACTIONS |

NOTE
Enter applicable Conditions and Required Actions of LCO 3.4.6. "RCS i
Loops-MODE 4." for Residual Heat Removal loops made inoperable by CC.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CC flow path A.1 Restore CC flow path 7 days
inoperable. to OPERABLE status,

g~)3N
B. One required CC pump B.1 Restore required CC 7 days

'inoperable. pump to OPERABLE
status.

1

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or AND
B not met.

C.2 Be in MODE 5. 36 hours

,

s.
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CC System I

3.7.7

SURVEILLANCE REQUIREMENTS,

SURVEILLANCE FREQUENCY j

SR 3.7.7.1 - NOTE

Isolation of CC flow to individual
i

components does not render the CC System ;
inoperable.

\
~

l

Verify each CC manual and power operated 31 days
valve in the flow path servicing safety

|'

related equipment, that is not locked, !

sealed, or otherwise secured in position,
is in the correct position.

SR 3.7.7.2 Verify each Essential Service Water System 31 days
manual and power operated valve directly |serving the CC heat exchangers that is not 1

locked, sealed, or otherwise in the correct

position, is in the correct position, or
can be aligned to the correct position.,,

U
SR 3.7.7.3 Verify each required CC pump starts 18 months

automatically on an actual or simulated
| actuation signal.

,

|

|

|

f-s

BYRON - UNITS 1 & 2 3.7. 7 - 2 Amendment 106



SX System
3.7.8

[l 3.7 PLANT SYSTEMS
RJ

3.7.8 Essential Service Water (SX) System
i

LC0 3.7.8 The following SX trains shall be OPERABLE:

a. Two unit-specific SX trains; and

b. One opposite-unit SX train for unit-specific support.

APPLICABILITY: MODES 1, 2, 3, and 4. ;

:
.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

.

A. One unit-specific SX A.1 NOTES !
train inoperable. 1. Enter applicable !

Conditions and |
Required Actions i

.(] of LCO 3.8.1. "AC '

s.~/ Sources -
Operating," for
Emergency Diesel
Generator made
inoperable by SX.

2. Enter applicable
Conditions and !
Required Actions i
of LCO 3.4.6,
"RCS Loops - !
MODE 4 " for i

Residual Heat
Removal loops

.

'

made inoperable
by SX

Restore unit-specific 72 hours
SX train to OPERABLE
status.;

|.

(continued)
-

V
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SX System
3.7.8

|

() ACTIONS (centiraed)
'

V -

CONDiIION REQUIRED ACTION COMPLETION TIME

:

B. Opposite-unit SX train B.1 -NOTE
inoperable. LC0 3.0.4 is not

applicable.

l
Restore opposite-unit 7 days

~

SX train to OPERABLE |
status. |

4

i

C. Required Action and C.1 Be in MODE 3. 6 hours I
associated Completion
Time of Condition A or AND
B not met.

C.2 Be in MODE 5. 36 hours

13
\ /'~'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.8.1 NOTE I
Isolation of SX flow to individual I
components does not render the SX System '

inoperable.

Verify each unit-specific SX manual power 31 days
operated, and automatic valve in the flow
path servicing safety related equipment,
that is not locked, sealed, or otherwise

secured in position is in the correct
position.

(continued)

g~)g(
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SX System
3.7.8

!

-( ) SURVEILLANCE REOUIREMENTS (continued) I

SURVEILLANCE FREQUENCY ;

!

SR 3.7.8.2 NOTE
Not required when opposite unit is in !

MODE 1, 2. 3. or 4. l

-

Operate the opposite-unit SX pump for 31 days
a 15 minutes.

|
1

I

SR 3.7.8.3 Cycle each opposite-unit SX crosstie valve 92 days
that is not secured in the open position
with power removed.

SR 3.7.8.4 Verify each unit-specific SX automatic 18 months
valve in the flow path that is not locked.
sealed, or otherwise secured in position,
actuates to the correct position on an

C) actual or simulated actuation signal. i

V

SR 3.7.8.5 Verify each unit-specific SX pumo starts 18 months
automatically on an actual or simulated
actuation signal.

!

O
'
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UHS
3.7.9

[ )' 3.7 PLANT SYSTEMSq <

3.7.9 Ultimate Heat Sink (UHS)

LCO 3.7.9 The UHS shall be OPERABLE.

APPLICABILITY: MODES 1. 2. 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME <

A. One required cooling A.1 Verify remaining 1 hour
tower fan inoperable, required OPERABLE

,

cooling tower fans
,

are capable of being '

powered by an
OPERABLE emergency
power source.

T's AND\'')
A.2 Restore required 72 hours

cooling tower fan to
OPERABLE status.

B. One or more basin B.1 Restore both basin - 6 hours
level (s) < 60%. levels to a 60%.

(continued)

10v
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UHS, '

| 3.7.9 |
|

/Of ACTIONS (continued)'kJ1

| CONDITION REQUIRED ACTION COMPLETION TIME

|

C. One Essential Service NOTE-
Water (SX) makeup pump LCO 3.0.4 is not applicable.
inoperable.

C.1 Verify basin level 72 hours
for each tower is
a 90%. AND

2 hours i

thereafter

AND

C.2 Verify OPERABILITY of 72 hours
associated makeup
source.

AND

C.3 Restore SX makeup 7 days if both
/'N pump to OPERABLE units are in
4 ,) status. MODE 1, 2. 3. or

4

AND

14 da.ys if one
unit is in
MODE 5. 6 or
defueled

(continued)

!
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UHS
3.7.9

IT ACTIONS (continued)O
CONDITION REQUIRED ACTION COMPLETION TIME

D. Two SX makeup pumps D.1 Verify basin level I hour
inoperable for each tower is

a 90%. AND
,

2 hours
thereafter i

AND

D.2 Verify OPERABILITY of 1 hour
at least one makeup
source.

i

AND
,

l

D.3 Verify OPERABILITY of 72 hours
second makeup source.

I

(3 E. Rock River water level NOTE
\s' s 670.6 ft Mean Sea LCO 3.0.4 is not applicable.

Level (MSL).

E.1 Verify Rock River 1 hour |water level is '

> 664.7 ft MSL and AND

flow a 700 cubic feet
per second (cfs). 12 hours

thereafter

(continued)

G
V
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|
UHS

3.7.9

) ACTIONS (continued)
| CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action E not NOTE
met. LCO 3.0.4 is not applicable.

2
F.1 Verify basin level I hour

Rock River water level for each tower is
forecast to exceed a 90%. AND
702.0 ft MSL by the
National Weather 2 hours
Service (NWS). thereafter

@ AND

Tornado Watch issued F.2 Verify OPERABILITY of 1 hour
by the NWS that at least one deep
includes the Byron well pump,
site.

AND

F.3 Verify OPERABILITY of 72 hours
f^s, both deep well pumps.
C/

G. Required Action and G.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A. AND
B. C, D, or F not met.

G.2 Be in MODE 5. 36 hours
2
UHS inoperable for
reasons other than
Condition A. B. C. D.
E. or F.

!

/ \(.)
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UHS
3.7.9

(~)'\ SURVEILLANCE REOUIREMENTS
L

SURVEILLANCE FREQUENCY

SR 3.7.9.1 Verify water level in each cooling tower 24 hours
basin is a 60%.

!

SR 3.7.9.2 Verify essential service water pump 24 hours
discharge water temperature is:

a. s 80 F:

b. s 90 F. with all required cooling
,

tower fans running on high speed: or

c. s 96 F. with a 7 cooling tower fans
running on high speed.

|
!

SR 3.7.9.3 Verify river water level is > 670.6 ft MSL 24 hours Iand s 702.0 ft MSL.

!
)

SR 3.7.9.4 Operate each required cooling tower fan on 31 days
high speed for a 15 minutes.

SR 3.7.9.5 Verify each SX makeup manual, power 31 days
operated, and automatic valve in the flow

,

path that is not locked, sealed, or |

otherwise secured in the open position. is
in the correct position.

SR 3.7.9.6 Verify that each SX makeup pump starts on a 31 days
simulated or actual low basin level signal
and operates for a 30 minutes.

(continued)

OO
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|

UHS

3.7.9 j

. /9 SURVEILLANCE REQUIREMENTS (continued)
~

SURVEILLANCE FREQUENCY l

SR 3.7.9.7 Verify each diesel driven SX makeup pump 31 days
fuel oil day tank level = 47%.

SR 3.7.9.8 Cycle each testaule valve in the SX makeup 18 months
pump flow path through at least one
complete cycle of full travel.

|

SR 3.7.9.9 Verify fuel oil properties are tested in In accordance
accordance with and maintained within the with the Diesel
limits of the Diesel Fuel Oil Testing Fuel Oil
Program. Testing Program

('M
L]

|

|

|

.

d

/"~'T
LJ
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VC Filtration System
3.7.10

/O 3.7 PLANT SYSTEMS
V

3.7.10 Control Room Ventilation (VC) Filtration System

LCO 3.7.10 Two VC Filtration System trains shall be OPERABLE.

APPLICABILITY: MODES 1. 2 3. 4, 5. and 6.
During movement of irradiated fuel assemblies ~.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One VC Filtration A.1 Restore VC Filtration 7 days
System train System train to
inoperable. OPERABLE status,

B. Required Action and B.1 Be in MODE 3. 6 hours'

(')s,
'

associated Completion
(. Time of Condition A AND

not met in MODE 1. 2.
3. or 4. B.2 Be in MODE 5. 36 hours

(continued)

|

|

|

|

,n
(.)
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VC Filtration System
3.7.10

f) ACTIONS (continued)
~

CONDITION REQUIRED ACTIO5 COMPLETION TIME

C. Required Action and C.1.1 Place OPERABLE VC Immediately
associated Completion Filtration System
Time of Condition A train in emergency
not met in MODE 5 mode.
or 6. or during
movement of irradiated AND
fuel assemblies. ;

C.1.2 Verify OPERABLE VC Immediately '

Filtration System J

train is capable of
being )owered by an
OPERAB_E emergency ;
power source.

i

O_8

C.2.1 SusJend CORE Immediately
ALTERATIONS.

AND
i- m

( .) C.2.2 Suspend movement of Immediately !'' irradiated fuel 1

assemblies.
!

AND

C.2.3 Suspend positive Immediately
,

reactivity additions, j

(continued)

;

'l j
V
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'

VC Filtration System
3.7.10

O ACTIONS (continued)V
CONDITION REQUIRED ACTION COMPLETION TIME

D. Two VC Filtration D.1 Suspend CORE Immediately
System trains ALTERATIONS.
inoperable in MODE 5
or 6 or during AND
movement of irradiated
fuel assemblies. D.2 Suspend movement of Immediately

irradiated fuel
assemblies.

ANQ.

D.3 Suspend positive Immediately
reactivity additions.

E. Two VC Filtration E.1 Enter LCO 3.0.3. Immediately
System trains
inoperable in MODE 1,
2. 3. or 4.

,~() m .nm

SURVEILLANCE REQUIREMENTS

SURVEILLANCE- FREQUENCY

SR 3.7.10.1 Operate each VC Filtration System train 31 days
with:

a. Flow through the makeup system filters
for a 10 continuous hours with the
heaters operating: and

b. Flow through the recirculation
charcoal adsorber for 2 15 minutes.

(continued)

p
(J
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VC Filtration System i

3.7.10

l') SURVEILLANCE REQUIREMENTS (continued) <

SURVEILLANCE FREQUENCY

,

SR 3.7.10.2 Perform required VC Filtration System In accordance
filter testing in accordance with the with VFTP 1

Ventilation Filter Testing Program (VFTP). |
l

l

SR 3.7.10.3 Verify each VC Filtration System train 18 months
actuates on an actual or simulated !
actuation signal. '

.

I
SR 3.7.10.4 Verify one VC Filtration System train can 18 months on a '

maintain the upper cable spreading room at STAGGERED TEST
positive pressure of = 0.02 inches water BASIS
gauge and the control room at a positive
pressure of = 0.125 inches water gauge
relative to areas adjacent to the control
room area during the emergency mode of
operation at a makeup flow rate a 5400 cfm

O) and s 6600 cfm. 1

L

i

l 1

,( O
- (. ,)
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VC Temperature Control System
3.7.11

/7 3,7 PLANT SYSTEMS
'w)

3.7.11 Control Room Ventilation (VC) Temperature Control System

LCO 3.7.11 Two VC Temperature Control System trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, 4, 5, and 6.
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One VC Temperature A.1 Restore VC 30 days
Control System train Temperature Control
inoperable. System train to

OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours/
'

( associated Completion
Time of Condition A AND
not met in MODE 1, 2,
3, or 4. B.2 Be in MODE 5. 36 hours

(continued)

/~N
(_.)
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VC Temperature Control System
3.7.11

[)) ACTIONS (continued)
%

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1.1 Place OPERABLE VC Immediately
associated Completion Temperature Control

1

Time of Condition A System train in !
not met in MODE 5 operation. '

or 6. or during
movement of irradiated AND
fuel assemblies.

C.1.2 Verify OPERABLE VC Immediately
Temperature Control
System train is
capable of being
powered by an
OPERABLE emergency
power source.

OB

C.2.1 Suspend CORE Immediately
ALTERATIONS.

s ANDrJ\''
C.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

AND

C.2.3 Suspend positive Immediately
reactivity additions.

_

(continued)

A
C''
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VC Temperature Control System
3.7.11

( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION flME

D. Two VC Temperature D.1 Suspend CORE Immediately
Control System trains ALTERATIONS.
inoperable in MODE 5
or 6. or during AND
movement of irradiated
fuel assemblies. D.2 Suspend movement of Immediately

irradiated fuel
assemblies.

AND

D.3 Suspend positive Immediately
reactivity additions.

E. Two VC Temperature E.1 Enter LC0 3.0.3. Immediately
Control System trains
inoperable in MODE 1.
2. 3, or 4.

%) - .

SURVEILLANCE REOUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.11.1 Verify control room temperature s 90 F. 12 hours

SR 3.7.11.2 Verify each VC Tem]erature Control System 18 months
train has the capa)ility to remove the
required heat load.

k
\
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- r Nonaccessible Area Exhaust Filter Plenum Ventilation System
3.7.12

3.' 7 PLANT SYSTEMS

3.7.12 Nonaccessible Area Exhaust Filter Plenum Ventilation System

LC0 3.7.1'2 Three Nonaccessible Area Exhaust Filter Plenum Ventilation
System trains shall be OPERABLE. with two trains aligned for
operation and one train aligned in standby.

NOTE

Nonaccessible Area Exhaust Filter Plenum Ventilation System
alignment requirement may be suspended intermittently under
administrative controls for purposes of train realignment.

_

APPLICABILITY: MODES 1, 2. 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One Nonaccessible Area A.1 Restore Nonaccessible. 7 days j
. Exhaust Filter Plenum Area Exhaust Filter ;

Ventilation System Plenum Ventilation )
train inoperable. System train to

OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion

-Time not met. AND

B.2 Be in MODE 5. 36 hours

,

i

|

|

i

|

I

O i
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
3.7.12

( SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.12.1 Operate each Nonaccessible Area Exhaust 31 days
Filter Plenum Ventilation System train for
= 15 minutes.

SR 3.7.12.2 Perform required Nonaccessible Area Exhaust In accordance
Filter Plenum Ventilation System filter with the VFTP
testing in accordance with the Ventilation
Filter Testing Program (VFTP).

SR 3.7.12.3 Verify each Nonaccessible Area Exhaust
;

Filter Plenum Ventilation System train 18 months :

actuates on a manual, an actual, or a
simulated actuation signal.

|

q SR 3.7.12.4 Verify two Nonaccessible Area Exhaust 18 months on a |(y Filter Plenum Ventilation System trains can STAGGERED TEST 1

maintain a pressure s -0.25 inches water BASIS
gauge relative to atmospheric pressure
during the emergency mode of operation at a
flow rate of 5 68.200 cfm per train.

I
!

!

i

| p/.
t,
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lFHB Ventilation System
3.7.13

/ 3.7 PLANT SYSTEMS

3.7.13 Fuel Handling Building Exhaust Filter Plenum (FHB) Ventilation System

LCO 3.7.13 Two FHB Ventilation System trains shall be OPERABLE.

i

APPLICABILITY: During movement of irradiated fuel assemblies in the fuel
building. ,

During movement of irradiated fuel assemblies in the
containment with the equipment hatch not intact.

During CORE ALTERATIONS with t1e equipment hatch not intact.

ACTIONS

NOTE
LC0 3.0.3 is not applicable.

.

CONDITION REQUIRED ACTION COMPLETION TIME ;
!

A. One FHB Ventilation A.1 Restore FHB 7 days
System t ain Ventilation System
inoperab"e. train to OPERABLE

status.

B. Required Action and B.1.1 Place OPERABLE FHB Immediately
associated Completion Ventilation System !

Time not met. train in emergency
mode. l

AND

B.1.2 Verify OPERABLE FHB Immediately
Ventilation System
train is capable of )
being powered by an

!
OPERABLE emergency

,

'power source.

08
|

(continued) i

bv
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FHB Ventilation System
3.7 13

(] ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.2.1 Suspend movement of Immediately
irradiated fuel
assemblies in the
fuel handling
building.

AND

B.2.2 NOTE
Only required with
equipment hatch not
intact.

Suspend movement of Immediately
irradiated fuel
assemblies in the
containment.

AND

I B.2.3 NOTE
Only required with
equipment hatch not
intact. I

Suspend CORE Immediately
ALTERATIONS.

,

,

(continued)

I%J
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FHB Ventilation System
3.7.13

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Two FHB Ventilation C.1 Suspend movement of Immediately
System trains irradiated fuel
inoperable. assemblies in the

fuel handling
building.

AND

C.2 NOTE
Only required with
equipment hatch not
intact.

Suspend movement of Immediately
irradiated fuel
assemblies in the
containment.

AND

Q(N C.3 NOTE
Only required with
equipment hatch not
intact.

Suspend CORE Immediately
ALTERATIONS.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.13.1 Operate each FHB Ventilation System train 31 days
for a 15 minutes.

(continued)

O
BYRON - UNITS 1 & 2 3.7.13 - 3 Amendment 106
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FHB Ventilation System
3.7.13

(] ACTIONS (continued)
"

SURVEILLANCE FREQUENCY

SR 3.7.13.2 Perform required FHB Ventilation System In accordance
filter testing in accordance with the with the VFTP
Ventilation Filter Testing Program (VFTP).

SR 3.7.13.3 NOTE
Only required during movement of irradiated
fuel assemblies or CORE ALTERATIONS with
the equipment hatch not intact.

Verify one FHB Ventilation System train can 7 days on a
maintain a pressure s -0.25 inches water STAGGERED TEST
gauge relative to atmospheric pressure BASIS
during the emergency mode of operation.

SR 3.7.13.4 Verify each FHB Ventilation System train 18 months

I.] actuates on an actual or simulatedk actuation signal.

SR 3.7.13.5 NOTE
Only required during movement of irradiated
fuel assemblies in the fuel handling
building with the equipment hatch intact.

Verify one FHB Ventilation System train can 18 months on a
maintain a pressure 5 -0.25 inches water STAGGERED TEST
gauge relative to atmospheric pressure BASIS
during the emergency mode of operation at a
flow rate s 23.100 cfm.

(v
BYRON - UNITS 1 & 2 3.7.13 - 4 Amendment 106
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Spent Fuel Pool Water Level
| 3.7.14 i

I (~') 3.7 PLANT SYSTEMS
v

| 3.7.14 Spent Fuel Pool Water Level

LCO 3.7.14 The spent fuel pool water level shall be a 23 ft over the
top of irradiated fuel assemblies seated in the storage,

j racks.
;

!

| |

APPLICABILITY: During movement of irradiated fuel assemblies in the spent
fuel pool.

!

ACTIONS
............. _...................... NOTE---------------------- --------------

LCO 3.0.3 is not applicable.
................ ..................................................... .......

CONDITION REQUIRED ACTION COMPLETION TIME
,

A. Spent fuel pool water A.1 Suspend movement of Immediately
eg level not within irradiated fuel
(̂ ~) limit. assemblies in the

spent fuel pool.

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.14.1 Verify the spent fuel pool water level is 7 days
a 23 ft above the top of the irradiated
fuel assemblies seated in the storage
racks.

!

!

|
,y
;L)
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Spent Fuel Pool Boron Concentration
3.7.15

l

O 3.7 PLANT SYSTEMS(J i

|
-3.7.15 Spent Fuel Pool Boron Concentration

LC0 3.7.15 The spent fuel pool boron concentration shall be 2 2000 ppm. |
i

APPLICABILITY: Whenever fuel assemblies are stored in the spent fuel pool.

ACTIONS

...__....___..______.....___________. NOTE----------------------------.--------
LCO 3.0.3 is not applicable.
____ ............._______.. _______......... ________________.____..__......._

1

CONDITION REQUIRED ACTION COMPLETION TIME {
l
:

A. Spent fuel pool boron A.1 Suspend movement of Immediately i
concentration not fuel assemblies in 1

within limit. the spent fuel pool. |

p). |( AND

A.2 Initiate action to Immediately
restore spent fuel
pool boron
concentration to
within limit.

SURVEILLANCE REOUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.15.1 Verify the spent fuel pool boron 48 hours
concentration is within limit.

A
\-v/
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Spent Fuel Assembly Storage
3.7.16 ;

3.7- PLANT SYSTEMS

-3.7.16 Spent Fuel Assembly Storage

LCO 3.7.16 Each spent fuel assembly stored in the spent fuel pool
shall;

a. Region 1

Have an initial nominal enrichment of s 4.7 weight
aercent U-235 or satisfy a minimum number of Integral
ruel Burnable Absorbers (IFBAs) for higher initial
enrichments up to 5.0 weight percent U-235 to permit
storage in any cell location. I

b. Region 2

Have a combination of initial enrichment, burnup, and ;
decay time within the Acceptable Burnup Domain of
Figure 3.7.16-1, 3.7.16-2. or 3.7.16-3. as applicable
for that storage configuration.

c. Interface Requirements

rs Comply with the Interface Requirements within and, (,) between adjacent racks.''

APPLICABILITY: Whenever fuel assemblies are stored in the spent fue pool.

OO
IBYRON - UNITS 1 & 2 3.7.16 - 1 Amendment 106
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Spent Fuel Assembly Storage
3.7.16

(~ /) ACTIONS
s. , .....___.._.........._....__.......--N0TE-------------------------------------

LCO 3.0.3 is not applicable.
........... _____......._ .............._____....________..............._ ..__

4

CONDITION REQUIRED ACTION COMPLETION TIME

i
,

A. Requirements of the A.1 Initiate action to Immediately j
LCO not met. move the noncomplying <

fuel assembly into a- I

location which
restores compliance.

,

!

1

SURVEILLANCE REQUIR,iMENTS
;

1

SURVEILLANCE FREQUENCY )
i

!

f''s SR 3.7.16.1 Verify by administrative means the initial Prior to )( ,) nominal enrichment of the fuel assembly is storing the i
s 4.7 weight percent U-235 or a minimum fuel assembly '

number of IFBAs is met. in Region 1

;

SR 3.7.16.2 Verify by administrative means the P ior to ;

combination of initial enrichment, burnup, storing the
and decay time of the fuel assembly is fuel assembly
within the Acceptable Burnup Domain of in Region 2
Figure 3.7.16-1, 3.7.16-2, or 3.7.16-3.

SR 3.7.16.3 Verify by administrative means the Prior to
interface requirements within and between storing the
adjacent racks are met. fuel assembly

in the spent
fuel pool

I

l

('~~'\
\/,
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Spent Fuel Assembly Storage !

3.7.16

>
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Spent Fuel Assembly Storage
3.7.16
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Spent Fuel Assembly Storage
3.7.16
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AC Sources-Operating
3.8.1

(~'T 3.8 ELECTRICAL POWER SYSTEMSq)
3.8.1 AC Sources-Operating

LCO 3.8.1 The following AC electrical sources shall be OPERABLE:

a. Two qualified circuits per bus i>etween the offsite
I

transmission network and the onsite Class 1E AC |
Electrical Power Distribution System; and |

!

b. Two Diesel Generators (DGs) capable of sup) lying the |onsite Class 1E AC Electrical Power Distriaution System.
.

|

APPLICABILITY: MODES 1. 2. 3 and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more buses with A.1 Perform SR 3.8.1.1 1 hour
,q one required qualified for the required
'( y circuit inoperable. OPERABLE qualified AND

circuits.
Once per 8 hours'

ithereafter

AND

A.2 Restore required 72 hours
qualified circuit (s)
to OPERABLE status. AND

6 days from
discovery of
failure to meet
LCO

(continued)

!

i

:
;o
d
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AC Sources-Operating
3.8.1

(*) ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required DG B.1 Perform SR 3.8.1.1 1 hour
inoperable. for the required

qualified circuits. AND

Once per 8 hours
thereafter

AND

B.2 Declare required 4 hours from
feature (s) sup)orted discovery of
by the inoperaale DG Condition B
inoperable when its c.oncurrent with
required redundant inoperability of
feature (s) is redundant
inoperable. required

feature (s)

AND

,o B.3.1 Determine OPERABLE DG 24 hours
() is not inoperable due
'~

to common cause
failure.

08

B.3.2 Perform SR 3.8.1.2 24 hours
for OPERABLE DG.

AND

B.4 Restore DG to 72 hours
OPERABLE status.

AND

6 days from
discovery of
failure to meet
LCO

(continued)

,.

(/ 4
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AC Sources-Operating
3.8.1

(') ACTIONS (continued)
'#''

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more buses with C.1 Restore one required 24 hours
two required qualified qualified circuit per
circuits inoperable. bus to OPERABLE

status. I

D. One DG inoperable and NOTE I
one or more buses with Enter applicable Conditions ;
one required qualified and Required Actions of '

circuit inoperable. LCO 3.8.9. " Distribution
Systems - Operating. " when I

@ Condition D is entered with ;
no AC power source to a '

One DG inoperable and division.
one bus with two
required qualified
circuits inoperable. D.1 Restore required 12 hours

qualified circuit (s)
i

to OPERABLE status. !,,-

NJ B
D.2 Restore DG to 12 hours

OPERABLE status. !
1

E. Two DGs inoperable. E.1 Restore one DG to 2 hours
OPERABLE status.

I

F. Required Action and F.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A. AND

B. C. D. or E not met.
F.2 Be in MODE 5. 36 hours

(continued)

I)v
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AC Sources-Operating
3.8.1

(^') ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

G. Two DGs inoperable. G.1 Enter LCO 3.0.3. Immediately
and one or more buses
with one or more
required qualified
circuits inoperable.

98

One DG inoperable, one
bus with two required
qualified circuits
inoperable, and the
second bus with one or
more required
qualified circuits
inoperable.

/"'s
'
'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and 7 days
indicated power availability for each
required qualified circuit.

(continued)

!

r'j

N )g
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AC Sources-Operating
3.8.1

/ '- SURVEILLANCE REQUIREMENTS (continued)O
SURVEILLANCE FREQUENCY

,

l

.SR 3.8.1.2 NOTE

A modified DG start involving idling and
gradual acceleration to synchronous speed
may be used for this SR. When modified istart procedures are not used, the time, '

voltage, and frequency tolerances of
SR 3.8.1.7 must be met. Performance of
SR 3.8.1.7 satisfies this SR.

Verify each DG starts from standby 31 days
condition and achieves steady state voltage
a 3950 V and s 4580 V and frequency a 58.8
Hz and s 61.2 Hz.

SR 3.8.1.3 NOTES-
1. DG loadings may include gradual

loading as recommended by the
manufacturer.

2. Momentary transients outside the load
,range do not invalidate this test. |

3. This Surveillance shall be conducted
on only one DG at a time.

4. This Surveillance shall be preceded by
,

and immediately follow without !

shutdown a successful performance of
SR 3.8.1.2 or SR 3.8.1.7.

Verify each DG is synchronized and loaded 31 days
and operates for a 60 minutes at a load
a 4950 kW and s 5500 kW.

SR 3.8.1.4 Verify each day tank contains a 450 gal of 31 days
fuel oil.

(continued)
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AC Sources-Operating
3.8.1

(') SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.5 Check for and remove accumulated water from 31 days
each day tank.

SR 3.8.1.6 Verify the fuel oil transfer system 31 days
operates to automatically transfer fuel oil
from storage tank (s) to the day tank.

SR 3.8.1.7 Verify each DG starts from normal standby 184 days
condition and achieves in s 10 seconds,
voltage a 3950 V and s 4580 V, and
frequency a 58.8 Hz and s 61.2 Hz.

SR 3.8.1.8 Verify manual transfer of AC power sources 18 months
from the required normal qualifiedb circuit (s) to the reserve requiredd qualified circuit (s).

*

(continued)

bv
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| AC Sources-Operating
3.8.1

(] SURVEILLANCE REQUIREMENTS (continued)

| SURVEILLANCE FREQUENCY

I

SR 3.8.1.9 -NOTE
This Surveillance shall not be performed in
MODE 1 or 2

Verify each DG rejects a load greater than 18 months
or equal to its associated single largest
post-accident load, and:

a. Following load rejection, the
frequency is s 64.5 Hz:

b. Following load rejection the steady
state voltage is maintained a 3950 V
and s 4580 V: and

c. Following load rejection, the steady
state frequency is maintained
a 58.8 Hz and s 61.2 Hz.

r's
~

SR 3.8.1.10 NOTES
1. Momentary transients above the voltage

limit immediately following a load
rejection do not invalidate this test.

2. This Surveillance shall not be
performed in MODE 1 or 2.

Verify each DG does not trip and voltage is 18 months
maintained s 4784 V during and following a
load rejection of 2 4950 kW and 5 5500 kW.

(continued)

1
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AC Sources-Operating
3.8.1

( SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.11 NOTE
This Surveillance shall not be performed in
MODE 1. 2. 3. or 4.

Verify on an actual or simulated loss of 18 months
offsite power signal:

a. De-energization of ESF buses;

b. Load shedding from ESF buses: and

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in s 10 seconds.

2. energizes auto-connected shutdown
loads through the shutdown load

, sequence timers.

3. maintains steady state voltage
2 3950 V and s 4580 V.

4. maintains steady state frequency
a 58.8 Hz and s 61.2 Hz. and

5. supplies permanently connected
and auto-connected shutdown loads
for a 5 minutes.

(continued)

O ~
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AC Sources-Operating
3.8.1

[^) SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.12 Verify on an actual or simulated Engineered 18 months
Safety Feature (ESF) actuation signal each
DG auto-starts from standby condition and:

a. In s 10 seconds achieves voltage
a 3950 V and s 4580 V:

b. In s 10 seconds achieves frequency
a 58.8 Hz and s 61.2 Hz; and

c. Operates for a 5 minutes.

SR 3.8.1.13 Verify each DG's automatic trips are 18 months
bypassed on actual or simulated loss of
voltage signal on the emergency bus
concurrent with an actual or simulated ESF
actuation signal except:

~

/ T. a. Engine overspeed; and
V

b. Generator differential current.

SR 3.8.1.14 NOTES
1. Momentary transients outside the load

range do not invalidate this test.

2. This Surveillance shall not be
performed in MODE 1 or 2.

Verify each DG operates for a 24 hours: 18 months

a. For a 2 hours loaded a 5775 kW and
s 6050 kW: and

b. For the remaining hours of the test
loaded a 4950 kW and s 5500 kW.

(continued)

. (7
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AC Sources -Operating
3.8.1

SURVEILLANCE REOUIREMENTS (continued)

SURVEILLANCE FREQUENCY
!

i

SR 3.8.1.15 NOTES
1. This Surveillance shall be performed

within 5 minutes of shutting down the
DG after the DG has operated 2 2 hours )
loaded a 4950 kW and 5 5500 kW or ;

until operating temperature has
stabilized.

2. Momentary transients outside of load |range do not invalidate this test. I

i

Verify each DG starts and achieves in 18 months !

s 10 seconds voltage 2 3950 V and s 4580 V, 1

and frequency a 58.8 Hz and s 61.2 Hz. |
1

SR 3.8.1.16 NOTE
This Surveillance shall not be performed in

/'N MODE 1. 2, 3, or 4.
U

l

Verify each DG: 18 months

a. Synchronizes with offsite power source
while loaded with emergency loads upon
a simulated restoration of offsite
power;

b. Transfers loads to offsite power
source; and

c. Returns to ready-to-load operation.

(continued)

,n(),
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AC Sources-Operating
3.8.1

f) SURVEILLANCE REQUIREMENTS (continued)v
SURVEILLANCE FREQUENCY

l

SR 3.8.1.17 NOTE

This Surveillance shall not be performed in
MODE 1. 2. 3. or 4. ,

Verify, with a DG operating in test mode 18 months
and connected to its bus, an actual or i

simulated ESF actuation signal overrides
i

the test mode by:

a. Returning DG to ready-to-load
operation; and

b. Automatically energizing the emergency
load from offsite power. i

SR 3.8.1.18 - NOTE
| This Surveillance shall not be performed in
| MODE 1. 2. 3. or 4.
v

Verify interval between each sequenced load 18 months
block is within 10% of design interval
for each safeguards and shutdown sequence
timer.

.

(continued)

O
V
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AC Sources-Operating

3.8.1

V(i~ SURVEILLANCE REQUIREMENTS -(continued)

SURVEILLANCE- FREQUENCY

SR- 3.8.1.19 - NOTE-
This Surveillar:e-shall not be performed in
MODE 1, 2, 3, or 4.

Verify on an actual or simulated loss of 18 months
offsite-power signal in conjunction with an
actual or simulated ESF actuation signal:

a. ~De-energization of ESF buses;

b. Load shedding from ESF buses; and

c. DG auto-starts from standby condition
and:

1

1. energizes permanently connected
loads in 5 10 seconds,

I 2 energizes auto-connected
!- N emergency loads through the
! ;, ) safeguards sequence timers,

.

| 3. achieves steady state voltage
!

| = 3950 V and s 4580 V, j

I 4. achieves steady. state frequency |
| = 58.8 Hz and s 61.2 Hz, and
p

5. supplies permanently connected
- and auto-connected emergency !

L loads for a 5 minutes.

i
! . ,

| SR 3.8.1.20 Verify when' started simultaneously from 10 years
| standby condition. each DG achieves, in

s 10 seconds, frequency a 58.8 Hz.

- - . - _ - - _ - _ . - _

i

:
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AC Sources-Shutdown
3.8.2

(] 3.8 ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources-Shutdown

LCO 3.8.2 The following AC electrical power sources shall be OPERABLE:

a. One qualified circuit between the offsite transmission
network and the onsite Class 1E AC electrical power
distribution subsystem (s) required by LCO 3.8.10
" Distribution Systems-Shutdown"; and

b. One Diesel Generator (DG) capable of supplying one
division of the onsite Class 1E AC electrical power
distribution subsystem (s) required by LCO 3.8.10.

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies.

ACTIONS

NOTE

.] LCO 3.0.3 is not applicable.<

%J

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required qualified NOTE
circuit inoperable. Enter applicable Conditions

and Required Actions of
LCO 3.8.10, with one required
division de-energized as a
result of Condition A.

A.1 Declare affected immediately
required feature (s)
with no offsite power
available inoperable.

2

(continued)

V,Q
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AC Sources-Shutdown
3.8.2

: ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

|

AND ,

1
A.2.4 Initiate action to Immediately

restore required
p qualified circuit to ;() OPERABLE status.

AND

A.2.5 Declare affected Low Immediately
Temperature
Overpressure
Protection (LTOP)
feature (s)
inoperable.

(continued)

|

|
|

/^\
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'
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AC Sources-Shutdown
3.8.2

( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

,

B. Required DG B.1 Suspend CORE Immediately
inoperable. ALTERATIONS.

AND

B.2 Suspend movement of Immediately
irradiated fuel
assemblies.

ANDs

B.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

AND

B.4 Initiate actio;i to Immediately
restore re
toOPERABLguiredDG

(] status.t

'#
AND

B.5 Declare affected LTOP Immediately
feature (s)
inoperable.

.

O
BYRON - UNITS 1 & 2 3. 8. 2 - 3 Amendment 106
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AC Sources-Shutdown
3.8.2

'

1
,

() SURVEILLANCE REQUIREMENTS '

SURVEILLANCE FREQUENCY j
l

!
SR 3.8.2.1 NOTE

'

The following SRs are not required to be
performed:

SR 3.8.1.3 SR 3.8.1.14
SR 3.8.1.9 SR 3.8.1.15
SR 3.8.1.10 SR 3.8.1.16
SR 3.8.1.11 SR 3.8.1.18 i

'SR 3.8.1.13 SR 3.8.1.19.
'

For AC sources required to be OPERABLE. the In accordance
following SRs are applicable: with applicable

SRs
SR 3.8.1.1 SR 3.8.1.11 '

SR 3.8.1.2 SR 3.8.1.12
SR 3.8.1.3 SR 3.8.1.13
SR 3.8.1.4 SR 3.8.1.14
SR 3.8.1.5 SR 3.8.1.15
SR 3.8.1.6 SR 3.8.1.16 '

/~'s FR 3.8.1.7 SR 3.8.1.18
't SR 3.8.1.9 SR 3.8.1.19.

SR 3.8.1.10

__

i

I

|

|

f~%c
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Diesel Fuel Oil
3.8.3

( ; 3.8 ELECTRICAL POWER SYSTEMS

3.8.3 Diesel Fuel Oil
.

LCO 3.8.3 The stored diesel fuel oil shall be within limits for each
required Diesel Generator (DG).

APPLICABILITY: When associated DG is required to be OPERABLE.

ACTIONS
;

NOTE
Separate Condition entry is allowed for each DG.

1

CONDITION REQUIRED ACTION COMPLETION TIME !

I

A. One or more DGs with A.1 Restore stored fuel 48 hours
stored fuel volume oil volume to within

O < 44.000 gal and limits.
f() > 41,138 ga in :

storage tankss).

B. One or more DGs with B.1 Restore fuel oil 7 days
stored fuel oil total total particulates
particulates not within limit.

;within limit. '

C. One or more DGs with C.1 Restore stored fuel 30 days
new fuel oil oil properties to
properties not within within limits.
limits.

(continued)

f')
LJ
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| Diesel Fuel Oil
3.8.3

O ACTIONS (continued) '

,L.)
CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Declare associated DG Immediately
associated Completion- inoperable.
Time of Conditions A,

iB, or C not met.

E
:

One or more DGs with
diesel fuel oil not
within limits for
reasons other than '

Condition A B, or C.

,
___

I

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY j
's,_)

|

SR 3.8.3.1 Verify each DG fuel oil storage tank (s) 31 days
contains a 44,000 gal of fuel.

SR 3.8.3.2 Verify fuel oil properties of new and In accordance
stored fuel oil are tested in accordance with the Diesel
with, and maintained within the limits of. Fuel Oil
the Diesel Fuel Oil Testing Program. Testing Program

SR 3.8.3.3 Check for and remove accumulated water from 31 days !each fuel oil storage tank.

|

r3
; s

\ s .,./
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DC Sources-Operating
,

3.8.4

(D) 3.8 ELECTRICAL POWER SYSTEMS
c

3.8.4 DC Sources-Operating

LCO 3.8.4 Division 11(21) and Division 12(22) DC electrical power -

subsystems shall be OPERABLE and not crosstied to the
opposite unit.

,

?

APPLICABILITY: MODES 1. 2, 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery charger A.1 Crosstie 2 hours ;

inoperable. opposite-unit bus
with associated
OPERABLE battery
charger to the

,

affected division. t

,,
,

( AND.
,

A.2 Restore battery 24 hours
charger to OPERABLE
status.

!

B. One DC electrical B.1 Open at least one 60 hours
power division crosstie breaker
crosstied to between the crosstied
opposite-unit DC divisions.
electrical ]ower
subsystem tlat has an
inoperable battery
charger. while
op]osite unit is in

MO)E 1. 2. 3. or 4.

(continued)

r-
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DC Source-Operating
3.8.4

'O ACTIONS (continued)L)
CONDITION REQUIRED ACTION COMPLETION TIME

C. One DC electrical C.1 -NOTE
power division Only required when
crosstied to opposite unit has an
opposite-unit DC inoperable battery.
electrical power
subsystem with an
inoperable source. Verify opposite-unit Once per
while opposite unit is DC bus load 12 hours
in MODE 5. 6. or s 200 amps.
defueled.

AND

C.2 ') pen at least one
crosstie breaker 7 days
between the crosstied
divisions.

D. One DC electrical D.1 Restore DC electrical 2 hours/S power subsystem power subsystem to
() inoperable for twons OPERABLE status.

Other than Conditloit
A, B, or C.

E. Required Action and E.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND

E.2 Be in MODE 5. 36 hours

|

! \
U

|
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DC Sources-Operating
3.8.4

Il SURVEILLANCE REQUIREMENTS
j -

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is 7 days
= 127.6 V on float charge.

SR 3.8.4.2 Verify no visible corrosion at battery 92 days
terminals and connectors.

M

Verify battery connection resistance is
s 1.5E-4 ohr for inter-cell connections,
s 1.5E-4 ohm for inter-rack connections,
s 1.5E-4 ohm for inter-tier connections,
and s 1.5E-4 ohm for terminal connections.

SR 3.8.4.3 Verify battery cells, cell plates, and 18 months
racks show no visual indication of physicalo

(') damage or abnormal deterioration that could
degrade battery performance.

1

SR 3.8.4.4 Remove visible terminal corrosion verify 18 months ;
battery cell to cell and terminal
connections are clean and tight, and are
coated with anti-corrosion material-.

SR 3.8.4.5 Verify battery connection resistance is i8 months
s 1.5E-4 ohm for inter-cell connections,
s 1.5E-4 ohm for inter-rack connections,
s 1.5E-4 ohm for inter-tier connections,
and s 1.5E-4 ohm for terminal connections.

(continued)

n.
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DC Sources-Operating
3.8.4

('T SURVEILLANCE REQUIREMENTS (continued)
s' >

SURVEILLANCE FREQUENCY

SR 3.8.4.6 . Verify each battery charger supplies a load 18 months
equal to the manufacturer's rating for
= 8 hours.

SR 3.8.4.7 -NOTES
1. The modified performance discharge

test in SR 3.8.4.8 may be performed in
lieu of the service test in
SR 3.8.4.7.

2. This Surveillance shall not be
performed in MODE 1. 2. 3. or 4.

Verify battery capacity is adequate to 18 months
supply, and maintain OPEPABLE status, the
required emergency loads for the design
duty cycle when subjected to a battery

'S service test.]

(continued)

|
!

|

|
!
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DC Sources-Operating
3.8.4

(') SURVEILLANCE REQUIREMENTS (continued)'

is

SURVEILLANCE FREQUENCY

SR 3.8.4.8 NOTE-

This Surveillance shall not be performed in
MODE 1, 2, 3, or 4.

l

,

Verify battery capacity is = 80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND l

performance discharge test.
12 months when
battery shows
degradation or
has reached 85%
of the expected
life with
capacity < 100%
of
manufacturer's
rating

rw AND

24 months when
battery has
reached 85% of
the expected
life with
capacity a 100%
of
manufacturer's :

rating i

!D
\_)
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DC Sources-Shutdown
3.8.5

|() 3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources-Shutdown

iLCO 3.8.5 The following shall be OPERABLE. with at least one unit l

crosstie breaker per division open: )
! a. One DC electrical power subsystem capable of supplying

one division of the onsite Class 1E DC electrical power
distribution subsystem (s) required by LCO 3.8.10.
" Distribution System-Shutdown"; and !

Ib. One source of DC electrical power, other than that
|

required by LCO 3.8.5.a. capable of supplying the l
,

! remaining onsite Class 1E DC electrical )ower
distribution subsystem (s) when required ay LC0 3.8.10. t

NOTE

One division may be crosstied to the opposite unit, when the i

opposite unit is in MODE 1, 2, 3, or 4 with an inoperable '

| battery charger.
-. -

A"3
/

/ APPLICABILITY: MODES 5 and 6.
( During movement of irradiated fuel assemblies.
:

ACTIONS

NOTE-

LCO 3.0 3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME
l-

A. One or more required A.1 Declare affected Immediately
DC electrical power required feature (s),

1

| subsystems ino)erable inoperable. !for reasons otler than
Condition B. @

! (continued) l
1

i,

7g
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DC Sources-Shutdown
3.8.5

/^'; ACTIONS
C'

CONDITION REQUIRED ACTION COMPLETION TIME :

|

|

A. (continued) A.2.1 Suspend CORE Immediately |
ALTERATIONS. l

i

AND |
|

A.2.2 Suspend movement of Immediately
irradiated fuel i

,

assemblies.

AND

i

A.2.3 Initiate action to Immediately
'

suspend operations
involving positive
reactivity additions.

AND

A.2.4 Initiate action to Immediately
restore required DC

p.s electrical power
t. ; subsystems to''

OPERABLE status.

AND

A.2.5 Declare affected Low Immediately
Temperature
Overpressure
Protection feature (s)
inoperable.

(continued)

'w)
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DC Sources-Shutdown
3.8.5

() ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

1

B. One DC electrical B.1 -- NOTE
power division Only required when
crosstied to op;osite unit has an
opposite-unit DC inoperable battery.

1electrical power
!

subsystem with an
inoperable source. Verify opposite-unit Once per )while opposite unit is DC bus load is 12 hours
in MODE 5. 6. or s 200 amps.
defueled.

AND

B.2 Open at least one
crosstie breaker 7 days !
between the crosstied '

divisions. I

o
'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 NOTE
The following SRs are not required to be
performed: SR 3.8.4.6. SR 3.8.4.7. and
SR 3.8.4.8.

For DC sources required to be OPERABLE the In accordance
following SRs are applicable: with applicable

SRs
SR 3.8.4.1 SR 3.8.4.5
SR 3.8.4.2 SR 3.8.4.6
SR 3.8.4.3 SR 3.8.4.7
SR 3.8.4.4 SR 3.8.4.8.

,m
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Battery Ceil Parameters
3.8.6

[ )\ 3.8 ELECTRICAL POWER SYSTEMS
\_

3.8.6 Battery Cell Parameters

LCO 3.8.6 Battery cell parameters for Division 11(21) and
Division 12(22) batteries shall be within limits of
Table 3.8.6-1.

APPLICABILITY: When associated DC electrical power subsystems are required
to be OPERABLE.

ACTIONS

NOTE
Separate Condition entry is allowed for each battery.

CONDITION REQUIRED ACTION COMPLETION TIME

(] A. One or more batteries A.1 Verify pilot cell 1 hour 1

(/ with one or more electrolyte level and
battery cell float voltage meet
parameters not within Table 3.8.6-1
Category A or B Category C limits.
limits.

AND

A.2 Verify battery cell 24 hours
parameters meet
Table 3.8.6-1 AND
Category C limits.

Once per 7 days
thereafter

AND

A.3 Restore battery cell 31 days
parameters to
Category A and B
limits of
Table 3.8.6-1.

i__

(continued)
/~
(
L_./
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Battery Cell Parameters I

3.8.6

[D ACTIONS (continued) )q) >

CONDITION REQUIRED ACTION COMPLETION TIME I
)

8. Required Action and B.1 Declare associated Immediately !
associated Completion battery inoperable. )Time of Condition A '

not met.
i

|
08

One or more batteries
with average
electrolyte
temperature of the
representative cells
< 60 F.

08

One or more batteries
with one or more i

battery cell I

parameters not within
p., Category C values.
5 /L/ ,

!
i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet 7 days iTable 3.8.6-1 Category A limits. '

(continued)

i
,

V

BYRON - UNITS 1 & 2 3.8. 6 - 2 Amendment 106



g . _. .- . _ _ _ . _ . _ . _ _ . _ _ _ . - . - _.__._.___.-___.......m_
;

i

Battery Cell Parameters |
3.8.6 j

- SURVEILLANCE REQUIREMENTS (continued)

' SURVEILLANCE FREQUENCY ,

l-
'

f

.SR 3.8.6.2- Verify battery cell parameters meet 92 days '

Table 3.8.6-1 Category B limits.
.

AND
i

Once within -

7 days after a
,

battery ''

discharge j
< 110 V

i

J

AND ')
|

Once within '

7 days after a
battery

i overcharge
> 145 V-

i

f
l .

. (] SR 3.8.6.3 ' Verify average electrolyte temperature of 92 days
V representative cells is a 60 F

|

!.
,

i
:

.

| ,

-

|

|

|

.

|O
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!
Battery Cell Parameters ;

3.8.6 '

i
'

Table 3.8.6-1 (page 1 of 1)
Battery Cell Parameters Requirements '

CATEGORY A: CATEGORY B: CATEGORY C:
LIMITS FOR EACH LIMITS FOR EACH CONNECTED ALLOWABLE LIMITS FOR EACH

PARAMETER DESIGNATED PILOT CELL CELL CONNECTED CELL

,

&

Electrolyte Level > Minimum level > Minimum level Above top of plates, and
indication mark, and s V it.dication mark, and s k not overflowing
inchabovemaxigglevel inch above max 17 g levelindication mark indication mark

,

!

Float Voltage = 2.13 V e 2.13 V(b) > 2.07 V
|

!

Specific Gravity (c)(d) = 1.200 = 1.195 Not more than 0.020 below
~

average of all connected '

AM cells.

.

Average of all connected
-
AND

cells > 1.205
Average of all connected
cells a 1.195

i

(a) It is acceptable for the electrolyte level to temporarily increase above the specified maximum during >

equalizing charges provided it is not overflowing.
(b) Corrected for average electrolyte temperature.
(c) Corrected for electrolyte temperature.( (d) A battery charging current of < 3 amps when on float charge is acceptable for meeting specific gravity

limits following a battery recharge, for a maximum of 7 days, When charging current is used to satisfy
specific gravity requirements, specific gravity of each connected cell shall be measured prior to expiration . jof the 7 day allowance,

i

|

|

|

1

|

!

!

i

!

OO ,

'

1
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Inverters -Operating |
3.8.7 |

,'

(x_)' 3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters -Operating

LC0 3.8.7 Four instrument bus inverters shall be OPERABLE.

APPLICABILITY: MODES 1. 2. 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
'

A. One instrument bus A.1 NOTE
inverter inoperable. Enter applicable

Conditions and
Required Actions of
LCO 3.8.9.
" Distribution
Systems - Operating"
with any instrument

i<~N bus de-energized.
L]

Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

,y
%- ,

BYRON - UNITS 1 & 2 3.8.7 - 1 Amendment 106
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.

Inverters -Operating :
~3.8.7 !

SURVEILLdNCEREQUIREMENTS

SURVEILLANCE FREQUENCY |

, 'SR 3.8.7.1 Verify correct inverter voltage and breaker 7 days j
| alignment to' AC instrument buses. ,

t

;

!
t

h

4
'

:

:
t.

!

'

a

.

t
.

'

.

! i

;

I

!

!

:

i

O '
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t

i

Inverters -Shutdown ,

'3.8.8
.

O 3.8 ELECTRICAL POWER SYSTEMS'tA/
3.8.8' Inverters-Shutdown

LC0 3.8.8 The following shall be OPERABLE:

a. Two inverters capable of supplying one division of the
,

onsite Class 1E AC instrument bus electrical power 1
distribution subsystem (s) required by LCO 3.8.10.
" Distribution System-Shutdown"; and

b. One source of instrument bus )ower. other than that - <

required by LC0 3.8.8.a. capa)le of supplying the
remaining onsite Class 1E AC instrument bus electrical
power distribution subsystem (s) when required by

'LCO 3.8.10.

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies

ACTIONS

LCO 3.0 3 is not applicable.
;

i
CONDITION REQUIRED ACTION COMPLETION TIME

I

..

A. One or more required A.1 Declare affected Immediately
AC instrument bus required feature (s)
power sources inoperable.
inoperable.

@

(continued)

H

C'
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1

Inverters - Shutdown
3.8.8

(' ) ACTIONS
v

CONDITION REQUIRED ACTION COMPLETION TIME

!

A. (continued) A.2.1 Suspend CORE Immediately
'

ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to Immediately
suspend operations
involving positive

.

reactivity additions. |

AND

A.2.4 Initiate action to Immediately
restore required

ex inverters to OPERABLE
,

|
l.j status. i

1

AND i
|

A.2.5 Declare affected Low Immediately
Temperature
Overpressure '

Protection feature (s)
inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

| SR 3.8.8.1 Verify correct inverter voltage and breaker 7 days
| alignment to required AC instrument buses.

.

C'\
' />s
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|

| Distribution Systems-Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating

LC0 3.8.9 The following AC. DC and AC instrument bus electrical power
distribution subsystems shall be OPERABLE for the applicable

: unit:
,

Unit 1 Unit 2

A. Division 11 AC A. Division 21 AC
Subsystem Subsystem

| 4.16 kV Bus 141 4.16 kV Bus 241
480 volt Bus 131X 480 volt Bus 231X
480 volt Bus 131Z 480 volt Bus 231Z

Division 11 AC Division 21 AC
Instrument Bus Subsystem Instrument Bus Subsystem

Instrument Bus 111 Instrument Bus 211
Instrument Bus 113 Instrument Bus 213

| Division 11 DC Subsystem Division JJ,0C Subsystem

125 VDC Bus 111 125 VDC Bus 211

B. Division 12 AC B. Division 22 AC
Subsystem Subsystem

4.16 kV Bus 142 4.16 kV Bus 242
480 volt Bus 132X 480 volt Bus 232X
480 volt Bus 132Z 480 volt Bus 232Z

Division 12 AC Division 22 AC
Instrument Bus Subsystem Instrument Bus Subsystem

Instrument Bus 112 Instrument Bus 212
: Instrument Bus 114 Instrument Bus 214

Division 12 DC Subsystem Division 22 DC Subsystem

125 VDC Bus 112 125 VDC Bus 212
,

|

APPLICABILITY: MODES 1. 2, 3. and 4.

/~T
h

| BYRON - UNITS 1 & 2 3. 8. 9 - 1 Amendment 106
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|
Distribution Systems-Operating

3.8.9

^

( 'a ACTIONS
LJ

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LC0

B. One AC instrument bus B.1 Restore AC instrument 2 hours
electrical power bus electrical power
distribution subsystem distribution AND
inoperable. subsystem to OPERABLE

status. 16 hours from
discovery of
failure to meet
LCO

'
'

C. One DC electrical C.1 Restore DC electrical 2 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LCO

D. Required Action and 0.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A. AND
B, or C not met.

D.2 Be in MODE 5. 36 hours

(continued)

O
LJ
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Distribution Systems-Operating
3.8.9

) ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Two electrical power E.1 Enter LC0 3.0.3. Immediately
distribution
subsystems inoperable
that result in a loss
of safety function.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to AC, DC, and AC instrument bus
electrical power distribution subsystems.

ex,
'% w |

-~

's_./
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Distribution Systems-Shutdown
3.8.10

3,8 ELECTRICAL POWER SYSTEMS

3,8.10 Distribution Systems-Shutdown
,

,

LC0 3.8.10 The necessary portions of the following AC, DC, and AC
instrument bus electrical power distribution subsystems
shall be OPERABLE to sup) ort equipment required to be
OPERABLE for the applica)le unit.

Unit 1 Unit 2

A. Division 11 AC A. Division 21 AC
Subsystem Subsystem

4.16 kV Bus 141 4.16 kV Bus 241
480 volt Bus 131X 480 volt Bus 231X
480 volt Bus 131Z 480 volt Bus 231Z

Oivision 11 AC Division 21 AC
Instrument Bus Subsystem Instrument Bus Subsystem

Instrument Bus 111 Instrument Bus 211
Instrument Bus 113 Instrument Bus 213 :

G Division 11 DC Subsystem Division 21 DC Subsystem
O

125 VDC Bus 111 125 VDC Bus 211

B. Division 12 AC B. Division 22 AC
Subsystem Subsystem

4.16 kV Bus 142 4.16 kV Bus 242
480 volt Bus 132X 480 volt Bus 232X
480 volt Bus 132Z 480 volt Bus 232Z

Division 12 AC Division 22 AC
Instrument Bus Subsystem Instrument Bus Subsystem

Instrument Bus 112 Instrument Bus 212
Instrument Bus 114 Instrument Bus 214

Division 12 DC Subsystem Division 22 DC Subsystem

125 VDC Bus 112 125 VDC Bus 212

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies.-

-
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Distribution Systems-Shutdown .

3.8.10 ,

ACTIONS-

NOTE
'-

'LCO 3.0.3 is not' applicable. '

,

CONDITION REQUIRED ACTION COMPLETION TIME

<

A. One or more required A.1 Declare associated Immediately
AC, DC. or AC supported required i
instrument bus feature (s)
electrical power inoperable,
distribution
subsystems OR 3

inoperable..
(continued)

<

1

,

D

;

A :

U
|

|

|

t
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Distribution Systems-Shutdown
3.8.10

[] ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.1 Susaend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

AND

A.2.4 Initiate actions to Immediately
restore required AC,

A DC, and AC instrument
'd bus electrical power

distribution
subsystem (s) to
OPERABLE status.

AND

A.2.5 Declare associated Immediately
required residual
heat removal train (s)
inoperable and not in
operation.

AND

A.2.6 Declare affected Low Immediately
Temperature
Overpressure
Protection feature (s)
inoperable.

i

~'

;(v)
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Distribution Systems-Shutdown
3.8 10.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR~ 3.8.10.1 Verify correct breaker alignments -and 7 days
. voltage to required AC. DC. and AC

'

instrument bus electrical power
distribution subsystems.

O
BYRON - UNITS 1~& 2 3.8.10 - 4 Amendment 106
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Boron Concentration
3.9.1

( 3.9 REFUELING OPERATIONS

3.9.1 Boron Concentration

LCO 3.9.1 Boron concentrations of the Reactor Coolant System the
refueling canal, and the refueling cavity shall be
maintained within the limit specified in the COLR.

APPLICABILITY: MODE 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Boron concentration A.1 Suspend CORE Immediately
not within limit. ALTERATIONS.

AND

A.2 Suspend positive Immediately
(] reactivity additions.

AND

A.3 Initiate action to Immediately
restore boron
concentration to
within limit.

SURVEILLANCE REQUIREMGSTS

SURVEILLANCE FREQUENCY

SR 3.9.1.1 Verify boron concentration is within the 72 hours
limit specified in the COLR.

,.m

- (.)
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l

.

Unborated Water Source Isolation Valves
3.9.2 i

! -

3.9 REFUELING OPERATIONS

3.9.2 Unborated Water Source Isolation Valves-

:LC0 3.9.2- Each valve used to isolate unborated water sources shall be :

secured in the closed position- ' i

!

. . ,

-APPLICABILITY: MODE 6.

'

' ACTIONS
|

NOTE---
-

.

Separate Condition entryy is allowed for.each unborated water source isolation
valve.-

_

f

CONDITION REQUIRED ACTION COMPLETION TIME
,

i
A. . NOTE- A.1 Susaend-CORE Immediately- |

, Required Action A.3 ALTIRATIONS. !
\ must be completed

i

whenever Condition A AND',

! is. entered. :

A.2 Initiate actions.to Immediately
secure valve in. , ;,.

One or more valves not closed position. '

secured in closed
position. AND

L A.3 Perform SR 3.9.1.1. 4 hours

L.

fi
|-

Fqf
4V
h -BYRON - UNITS 1'& 2- 3. 9.2 - 1 Amendment 106
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|

Unborated Water Source Isolation Valves
| 3.9.2

!(J
. . ,

| i SURVEILLANCE REQUIREMENTS
\

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify each valve that isolates unborated 31 days
water scurces is secured in the closed
position.

|

"'\
Q,)

,

,

|

|
)
!

!

!-
t

1
' ,s
t/4
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| i
:

! Nuclear Instrumentation |
3.9.3 '

| l

() 3.9 REFUELING OPERATIONS
~

j
'

.3.9.3 Nuclear Instrumentation I
t

I

'
\

LC0 3.9.3 Two source range neutron flux monitors shall be OPERABLE. !

|

APPLICABILITY: MODE 6.

!

| ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

: A. One source range A.1 Suspend CORE Immediately
t neutron flux monitor - ALTERATIONS.
; inoperable.
| AND

A.2 Suspend positive Immediately
reactivity additions.

|

,

B.- Thwa source range B.1 Initiate action to Immediately
neutron flux monitors restore one source
inoperable, range neutron fluxo

|
~

monitor to OPERABLE'

status.

AND

L B.2 Perform SR 3.9.1.1. Once per
! 12 hours
:

I
;

|

|

|

L
.

t

:

,

,
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Nuclear Instrumentation
3.9.3

fi SURVEILLANCE REQUIREMENTS
J

SURVEILLANCE FREQUENCY

SR 3.9.3.1 Perform CHANNEL CHECK. 12 hours

SR 3.9.3.2 NOTE

Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION. 18 months

,

< m
b

O
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3

Containment Penetrations
3.9.4

3.9 . REFUELING OPERATIONS f
3.9.4 Containment Penetrations

LC0 3.9.4 The containment penetrations shall be in the following
status:

i
a. One door in the Jersonnel air lock closed and the

equipment hatch 1 eld in place by 2 4 bolts:

b. One door in the emergency air lock closed: and

c. Each penetration providing direct access from the
containment atmosphere to the outside atmosphere either:

1. Closed by a manual or automatic isolation valve.
,

blind flange, or equivalent, or '

2. Capable of being closed by an OPERABLE Containment
Ventilation Isolation System.

NOTE

Item a. only required when the Fuel Handling Building
Exhaust Filter Plenum Ventilation System is not in

(3 compliance with LCO 3.7.13. " Fuel Handling Building Exhaust
V Filter Plenum (FHB) Ventilation System."

,

--

)

APPLICABILITY: During CORE ALTERATIONS,
During movement of irradiated fuel assemblies within

containment.

BYRON - UNITS 1 & 2 3.9.4 - 1 Amendment 106
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Containment Penetrations
3.9.4

i

' [m') ACTIONS
%)

| CONDITION REQUIRED ACTION COMPLETION TIME
!

A. One or more A.1 Suspend CORE Immediately
containment ALTERATIONS.
penetrations not in
required status. .A_!!Q

A.2 Suspend movement of Immediately
,

irradiated fuel '

assemblies within
containment.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

(] SR 3.9.4.1 Verify each required containment 7 days
'w- penetration is in the required status.

,

SR 3.9.4.2 Verify each required containment purge 18 months
valve actuates to the isolation position on
an actual or simulated actuation signal.

SR 3.9.4.3 Verify the isolation time of each required In accordance
containment purge valve is within limits. with the

Inservice
Testing Program

|

o,f

d
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RHR and Coolant Circulation-High Water Level
3.9_5

.3.9 REFUELING OPERATIONS

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-High Water Level

LCO 3.9.5 One RHR loop shall be OPERABLE and in operation.

NOTE

The required RHR loop may be removed from operation for
s 1 hour per 8 hour period, provided no o)erations are
permitted that would cause reduction of t1e Reactor Coolant
System boron concentration.

!

APPLICABILITY: MODE 6 with the water level a 23 ft above the top of reactor
vessel flange.

;

ACTIONS
{

CONDITION REQUIRED ACTION COMPLETION TIME j

f] A. RHR loop requirements A.1 Suspend operations Immediately
V not met, involving a reduction

in reactor coolant
boron concentration.

AND

A.2 Suspend loading Immediately
irradiated fuel
assemblies in the
core.

;

AND

A.3 Initiate action to Immediately
satisfy RHR loop
requirements. ;

AND

(continued)
__

,,

,
4
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RHR and Coolant Circulation-High Water Level
3.9.5

( ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 Close aii containment 4 hours
penetrations
providing direct
access from
containment
atmosphere to outside
atmosphere.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.5.1 Verify one RHR loop is in operation and 12 hours
circulating reactor coolant at a flow rate
of a 1000 gpm.

_.

;

l

|
1

!

|
|

4

1

1

pm
N

'
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RHR and Coolant Circulation-Low Water Level
3.9.6

( 3.9 REFUELING OPERATIONS

3.9.6 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level

LCO 3.9.6 Two RHR loops shall be OPERABLE. and one RHR loop shall be
1in operation.
|
1

NOTE !
One required RHR loop may be removed from operation and !
considered OPERABLE:

!

a. To support filling and draining the reactor cavity when
aligned to, or during transitioning to or from the |refueling water storage tank provided the required RHR
loop is capable of being realigned to the Reactor
Coolant System (RCS); or |

,

1

b. To support required testing provided the required RHR !
loop is capable of being realigned to the RCS. !

APPLICABILITY: MODE 6 with the water level < 23 ft above the top of reactor )(~N. vessel flange.
(_) )

ACTIONS I

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more RHR loops A.1 Initiate action to Immediately
inoperable. restore RHR loop (s)

to OPERABLE status.

@

A.2 Initiate action to Immediately |

establish a 23 ft of !

water above the top
of reactor vessel
flange.

(continued)

O
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RHR and Coolant Circulation-Low Water Level
3.9.6

[ ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. No RHR loop in B.1 Suspend operations Immediately
operation. involving a reduction

in reactor coolant
boron concentration.

AND

B.2 Initiate action to Immediately
restore one RHR loop
to operation.

AND

B.3 Close all containment 4 hours
penetrations
providing direct
access from
containment
atmosphere to outside
atmosphere.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.6.1 Verify one RHR loop is in operation and 12 hours
circulating reactor coolant at a flow rate
of a 1000 gpm.

SR 3.9.6.2 Verify correct breaker alignment and 7 days
indicated )ower available to the required
RHR pump tlat is not in operation.

;~)
V
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Refueling Cavity Water Level
3.9.7

/ 3.9 REFUELING OPERATIONS

3.9.7 Refueling Cavity Water Level

LC0 3.9.7 Refueling cavity water level shall be maintained 2 23 ft
above the top of reactor vessel flange.

APPLICABILITY: During CORE ALTERATIONS except during latching and
unlatching of control rod drive shafts.

During movement of irradiated fuel assemblies within
containment.

ACTIONS

CONDITION RE0'JIRED ACTION COMPLETION TIME

A. Refueling cavity water A.1 Suspend CORE Immediately
level not within ALTERATIONS.
limit.

AND

O
(_/ A.2 Suspend movement of Immediately

irradiated fuel
assemblies within
containment.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.7.1 Verify refueling cavity water level is 24 hours
a 23 ft above the top of reactor vessel
flange.

-,.

U
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Design Features
A.0

4.0 DESIGN FEATURES

4.1 Site

4.1.1 Site Location
'The site is located in Rockvale Township, approximately 3.73 mi

(6 km) south-southwest of the city of Byron in northern Illinois.

4.1.2 Exclusion Area Boundarv (EAB)

The EAB shall not be less than 1460 ft (445 meters) from the outer
containment wall.

4.1.3 Low Population Zone (LPZ)

The LPZ shall be a 3.0 mi (4828 meter) radius measured from the '

midpoint between the two reactors.

4.2 Reactor Core |
4.2.1 Fuel Assemblies

'I The reactor shall contain 193 fuel assemblies. Each assembly
shall consist of a matrix of Zircaloy or ZIRLO clad fuel rods with
an initial composition of natural or slightly enriched uranium
dioxide (UO,) as fuel material. Limited substitutions of
zirconium alloy or stainless steel filler rods or vacancies for
fuel rods, in accordance with approved aaplications of fuel rod
configurations. may be used. Fuel assem)1ies shall be limited to
those fuel designs that have been analyzed with applicable NRC

4

staff approved codes and methods and shown by tests or analyses to J

comply with all fuel safety design bases. A limited number of !

lead test assemblies that have not completed representative
testing may be placed in nonlimiting core regions.

4.2.2 Control Rod Assemblies

The reactor core shall contain 53 control rod assemblies. The
control material shall be silver indium cadmium, hafnium, or a
mixture of both types.

O
\_)
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Design Features
4.0

i

DESIGN FEATURES (continued),

G
4.3 Fuel Storage

4.3.1 Criticality

The spent fuel storage racks are designed and shall be maintained
with:

a. Fuel' assemblies having a maximum U-235 enrichment of
5.0 weight percent;

b. k < 1.0 if fully flooded with unborated water which
includes an allowance for uncertainties as described in
WCAP-14416-NP-A. " Westinghouse Spent Fuel Rack Criticality
Analysis Methodology";

c. k s 0.95 if fully flooded with water borated to 550 ppm. |

wNich includes an allowance for uncertainties as described |

in WCAP-14416-NP-A. " Westinghouse Spent Fuel Rack
Criticality Analysis Methodology":

d. A nominal 10.32 inch north-south and 10.42 inch east-west
center to center distance between fuel assemblies placed in I
Region 1 racks; and

f~
Q) e. A nominal 9.03 inch center to center distance between fuel

assemblies placed in Pegion 2 racks.

4.3.2 Drainaae

The spent fuel pool is designed and shall be maintained to prevent
inadvertent dr;ining of the pool below elevation 423 ft. 2 inches.

4.3.3 Caoacity

The spent fuel pool is designed and shall be maintained with a
storage capacity limited to no more than 2870 fuel assemblies.

O
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Responsibility
5.1

5.0 ADMINISTRATIVE CONTROLS

5.1 Responsibility

5.1.1 The station manager shall be responsible for overall facility
operation and shall delegate in writing the succession to this

3responsibility during his absence.
J

5.1.2 A Senior Reactor Operator (SRO) shall be responsible for the
control room command function while either unit is in MODE 1. 2.
3. or 4. For each unit, an SRO may be designated as responsible
for the control room command function. While both units are in
MODE 5 or 6. or defueled. an individual with an active SRO license f
or Reactor Operator license shall be designated to assume the
control room command function.

O
|

|
|

Ov
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|
|

| Organization
! 5.2
1

.
5.0 ADMINISTRATIVE CONTROLS

| 5.2 Organization

5.2.1 Onsite and Offsite Orcanizations

| Onsite and offsite organizations shall be established for facility
operation and corporate management, respectively. The onsite and
offsite organizations shall include the positions for activities

| affecting safety of the nuclear power plant.

a. Lines of authority. res]onsibility, and communication shall
be defined and establisled throughout highest management
levels, intermediate levels, and all o]erating organization
positions. These relationships shall 3e documented and

; updated, as appropriate in organization charts, functional
descriptions of departmental responsibilities and
relationships, and job descriptions for key personnel
positions, or in equivalent forms of documentation. These
requirements. including the plant-specific titles of those,

personnel fulfilling the responsibilities of the positions
delineated in these Technical Specifications, shall be
documented in the Quality Assurance Program;

i (~ b. The statian manager shall be responsible for overall safe
( operation of the plant and shall have control over those

onsite activities necessary for safe operation and
maintenance of the plant:

c. A corporate officer shall be responsible for overall plant
nuclear safety and shall take any measures needed to ensure
acceptable performance of the staff in operating,
maintaining and providing technical support to the plant to
ensure nuclear safety; and

d. The individuals who train the operating staff. or perform
health physics or quality assurance functions, may report to
the ap3ropriate onsite manager; however, these individuals
shall lave sufficient organizational freedom to ensure their
independence from operating pressures.

<

|

lO
V
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Organization
5.2

5.2 Organization

5.2.2 Facility Staff

The facility staff organization shall include the following:

a. A total of three non-licensed operators for the two units is
required in all conditions. At least one of the required j

,

non-licensed operators shall be assigned to each unit.
l

b. Shift crew composition may be less than the minimum
requirement of 10 CFR 50.54(m)(2)(i) and 5.2.2.a and 5.2.2.f
for a period of time not to exceed 2 hours in order to
accommodate unexpected absence of on-duty shift crew members
provided immediate action is taken to restore the shift crew
caiposition to within the minimum requirements.

c. A radiation protection technician shall be on site when fuel
is in the reactor. The position may be vacant for not more

lthan 2 hours, in order to provide for unexpected absence.
provided immediate action is taken to fill the required
position.

d. The amount of overtime worked by unit staff members
p performing safety related functions shall be limited and
Q controlled in accordance with the NRC Policy Statement on

;

working hours (Generic Letter 82-12).

e. The operations manager or the supervisor in charge of the
operations shift crews shall hold an SRO license.

f. The Shift Technical Advisor (STA) shall provide advisory
technical support to the Shift Manager in the areas of
thermal hydraulics. reactor engineering, and plant analysis
with regard to the safe operation of the facility. In
addition. the STA shall meet the qualifications specified by
the Commission Policy Statement on Engineering Expertise on
Shift.

O
V
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'

e 5.0 ADMINISTRATIVE CONTROLS

5.3 Facility Staff Qualifications

5.3.1 Each member of the facility staff shall meet or exceed the minimum
qualifications of ANSI N18.1-1971. with the following exception:
either the senior health physics supervisor or lead health
physicist, shall meet or exceed the qualifications for " Radiation
Protection Manager" in Regulatory Guide 1.8. September 1975.

!

3
(O
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Procedures
5.4

O 5.0 ADMINISTRATIVE CONTROLSv
5.4 Procedures

i

I5.4.1 Written procedures shall be established, implemented, and !

maintained covering the following activities: I

a. The applicable procedures recommended in Regulatory
1

Guide 1.33. Revision 2. Appendix A. February 1978: '

b. The emergency operating procedures required to implement the
requirements of NUREG-0737 and NUREG-0737. Supplement 1. as
stated in Generic Letter 82-33. Section 7.1:

c. Fire Protection Program implementation: and

d. All programs specified in Specification 5.5. l

|

!

h.

C)
%J \

I

:

1

O
_
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| Programs and Manuals

i
5.5

',

L
i

|O 5.0 ADMINISTRATIVE CONTROLSiG
| 5.5' Programs and Manuals

|

The following programs shall be established, implemented, and maintained.

5.5.1 Offsite Dose Calculation Manual (0DCM)

| a. The ODCM shall contain the methodology and parameters used
-

in the calculation of offsite doses resulting from
| radioactive gaseous and liquid effluents, in the calculation

of gaseous and liquid effluent monitoring alarm and trip ;'

setpoints, and in the conduct of the radiological ienvironmental monitoring program: '

i

b. The ODCM shall also contain the radioactive effluent|

controls and radiological environmental monitoring
activities, and descriptions of the information that should 1

be included in the Annual Radiological Environmental
Operating, and Radioactive Effluent Release Reports required
by Specification 5.6.2 and Specification 5.6.3: and

|p c. Licensee initiated changes to the ODCM:
!(
| 1. Shall be documented and records of reviews performed

shall be retained. This documentation shall contain:

i. sufficient information to support the change (s)
together with the appropriate analyses or
evaluations justifying the change (s) and

I

ii, a determination that the change (s) maintain the
levels of radioactive effluent control required
by 10 CFR 20.1302, 40 CFR 190. 10 CFR 50.3Sa.
and 10 CFR 50. Appendix I. and not adversely
impact the accuracy or reliability of effluent,,

dose, or setpoint calculations:

2. Shall become effective after the approval of the
station manager: and

!

|

|

|
|
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.1 Offsite Dose Calculation Manual (0DCM) (continued)

3. Shall be submitted to the NRC in the form of a
complete, legible co)y of the entire ODCM as a part of
or concurrent with tie Radioactive Effluent Release
Report for the 3eriod of the report in which any
change in the 0)CM was made. Each change shall be
identified by markings in the margin of the affected :

pages, clearly indicating the area of the page that
was changed, and shall indicate the date (i.e., month
and year) the change was implemented.

5.5.2 Primary Coolant Sources Outside Containment

This program provides controls to minimize leakage from those
portions of systems outside containment that could contain highly
radioactive fluids during a serious transient or accident to
levels as low as practicable. The systems include the
recirculation portions of the Containment Spray. Safety Injection.
Chemical and Volume Control, and Residual Heat Removal. The
program shall include the following:

O
.Q a. Preventive maintenance and periodic visual inspection

requirements; and

b. Integrated leak test requirements for each system at
refueling cycle intervals or less.

5.5.3 Post Accident Samolina
;

This program provides controls that ensure the capability to
obtain and analyze reactor coolant, radioactive iodines and
particulates in plant gaseous effluents, and containment
atmosphere samples under accident conditions. The program shall
include the following:

a. Training of personnel: i

b. Procedures for sampling and analysis; and !

|c. Provisions for maintenance of sampling and analysis
equipment.

m
U
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5.5 Programs and Manuals

5.5.4 Radioactive Effluent Controls Program

| This program conforms to 10 CFR 50.36a for the control of
radioactive effluents and for maintaining the doses to members of
the public from radioactive effluents as low as reasonably
achievable. The program shall be contained in the ODCM. shall be
implemented by procedures and shall include remedial actions to

| be taken whenever the program limits are exceeded. The program
shall include the following elements:

a. Limitations on the functional capability of radioactive
liquid and gaseous monitoring instrumentation including
surveillance tests and setpoint determination in accordance
with the methodology in the ODCM:

b. Limitations on the concentrations of radioactive material
released in liquid effluents to unrestricted areas.
conforming to 10 times the concentrations stated in
10 CFR 20, Appendix B, Table 2. Column 2 (to paragraphs
20.1001 - 20.2402);

c. Monitoring sampling, and analysis of radioactive liquid and
<m gaseous effluents in accordance with 10 CFR 20.1302 and with
tj the methodology and parameters in the ODCM: |

| d. Limitations on the annual and quarterly doses or dose
commitment to a member of the public from radioactive
materials in liquid effluents released from each unit to
unrestricted areas conforming to 10 CFR 50. Appendix I:

'

e. Determination of cumulative and )rojected dose contributions
,

from radioactive effluents for t1e current calendar quarter I

and current calendar year in accordance with the methodology
and parameters in the ODCM at least every 31 days:

A
.O
:
'
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|

( 5.5 Programs.and Manuals

5.5.4 Radioactive Effluent Controls Proaram (continued)

( f. Limitations on the functional capability and use of the
| liquid and gaseous effluent treatment systems to ensure that
| appropriate portions of these systems are used to reduce
! releases of radioactivity when the projected doses in a

period of 31 days would exceed 2% of the guidelines for the l
annual dose or dose commitment, conforming to 10 CFR 50. l

Appendix I:

g. Limitations on the dose rate resulting from radioactive
material released in gaseous effluents to areas beyond the
site boundary conforming to the following:

1. For noble gases: s a dose rate of 500 mrem /yr to the
whole body and s a dose rate of 3000 mrem /yr to the i

skin, and

2. For Iodine-131, Iodine-133. Tritium, and for all I

radionuclides in particulate form with half lives
> 8 days: s a dose rate of 1500 mrem /yr to any organ;<

h. Limitations on the annual and quarterly air doses resultingo
,

|q from noble gases released in gaseous effluents from each !
i V unit to areas beyond the site boundary, conforming to '

i 10 CFR 50. Appendix I:
;

i. Limitations on the annual and cuarterly doses to a member of
| the public from Iodine-131. Iocine-133. Tritium, and all

radionuclides in particulate form with half lives > 8 days
in gaseous effluents released from each unit to areas beyond
the site boundary, conforming to 10 CFR 50. Appendix I: and

j. Limitations on the annual dose or dose commitment to any
member of the public due to releases of radioactivity and to
radiation from uranium fuel cycle sources. conforming to
40 CFR 190.

| 5.5.5 Comoonent Cyclic or Transient Limit

| This program provides controls to track the UFSAR. Section 3.9,
' cyclic and transient occurrences to ensure that components are
|

maintained within the design limits.

m
.

! BYRON - UNITS 1 & 2 5.5 - 4 Amendment 106



. - - -. _. - . --- . - - . . - _ - . . -

Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.6 Pre-Stressed Concrete Containment Tendon Surveillance Proaram

This program provides controls for monitoring any tendon
degradation in pre-stressed concrete containments, including
effectiveness of its corrosion protection medium, to ensure
containment structural integrity. The program shall include
baseline measurements prior to initial operations. The Tendon
Surveillance Program, inspection frequencies, and acceptance
criteria shall be in conformance with requirements of
10 CFR 50.55a(b)(2)(vi), 10 CFR 50.55a(b)(2)(ix). ASME Boiler and
Pressure Vessel Code Subsection IWL. 1992 Edition with the 1992
Addenda and Regulatory Guide 1.35.1. July 1990.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Tendon Surveillance Program inspection frequencies.

5.5.7 Reactor Coolant Pumo Flywheel Insoection Program

This program shall provide for the inspection of each reactor
coolant pump flywheel in general conformance with the

f recommendations of Regulatory Position c.4.b of Regulatory
* Guide 1.14. Revision 1. August 1975.

,O
C/
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5.5.8 Inservice Testina Proaram

This program provides controls for inservice testing of ASME Code
Class 1. 2, and 3 components. The program shall include the
following:

a. Testing frequencies specified in Section XI of the ASME ;

Boiler and Pressure Vessel Code and applicable Addenda as
follows:

ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for Required Frequencies
inservice testing for performing inservice
activities testina activities

Weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every

3 months At least once per 92 days
,Semiannually or ;

,q every 6 months At least once per 184 days !
Q Every 9 months At least once per 276 days

Yearly or annually At least once per 366 days
Biennially or every

2 years At least once per 731 days:

b. The provisions of SR 3.0.2 are applicable to the above ,

required Frequencies for performing inservice testing
activities:

c. The provisions of SR 3.0.3 are applicable to inservice
testing activities; and

d. Nothing in the ASME Boiler and Pressure Vessel Code shall be
construed to supersede the requirements of any Technical
Specification.

(d
N
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram

Each SG shall be demonstrated OPERABLE by performance of an
augmented inservice inspection program.

a. SG Samole Selection and Insoection

Each SG shall be determined OPERABLE during shutdown by
selecting and inspecting at least the minimum number of SGs
specified in Table 5.5.9-1.

b. SG Tube Samole Selection and Insoection

NOTE
When referring to an SG tube, the sleeve shall be considered
a part of the tube if the tube has been repaired per
Specification 5.5.9.e.10.

The SG tube minimum sample size, inspection result
classification, and the corresponding action required shall
be as specified in Table 5.5.9-2. The inservice inspection

( of SG tubes shall be performed at the frecuencies specified
i in Specification 5.5.9.d and the inspectec tubes shall be

verified acceptable per the acceptance criteria of
Specification 5.5.9.e. When a) plying the expectations of
Specification 5.5.9.b.1 througl 5.5.9.b.3. previous defects
or imperfections in the area repaired by the sleeve are not
considered an area requiring reinspection. The tubes
selected for each inservice inspection shall include 2 3% of
the total number of tubes in all SGs. The tubes selected
for these inspections shall be selected on a random basis
except:

1. Where experience in similar plants with similar water
chemistry indicates critical areas to be inspected,
then a 50% of the tubes inspected shall be from these
critical areas:

BYRON - UNITS 1 & 2 5.5 - 7 Amendment 106
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

2. The first sample of tubes selected for each inservice
inspection (subsequent to the preservice inspection)
of each SG shall include:

i. All tubes that previously had detectable tube
wall penetrations > 20% that have not been
plugged or sleeved in the affected area, and all
tubes that previously had detectable sleeve wall
penetrations that have not been plugged,

ii. Tubes in those areas where experience has
indicated potential problems,

iii. A tube inspection (pursuant to
Specification 5.5.9.e.8) shall be performed on
each selected tube. If any selected tube does
not permit the passage of the eddy current probe
for a tube inspection, this shall be recorded
and an adjacent tube shall be selected and
subjected to a tube inspection:

n 3. The tubes selected as the second and third samples (if
V required by Table 5.5.9-2) during each inservice

inspection may be subjected to a partial tube
inspection provided:

i. The tubes selected for these samales include the
tubes from those areas of the tu]e sheet array
where tubes with imperfections were previously
found, and

ii. The ins]ections include those portions of the
tubes w1ere imperfections were previously found:

, /~'s
.
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

4. A random sample of a 20% of the total number of laser
welded sleeves and a 20% of the total number of
Tungsten Inert Gas (TIG) welded sleeves installed
shall be inspected for axial and circumferential
indications at the end of each cycle. In the event
that an imperfection exceeding the repair limit is
detected, an additional 20% of the unsampled sleeves
shall be inspected and if an imperfection exceeding
the repair limit is detected in the second sample, all
remaining sleeves shall be inspected. These inservice
inspections will include the entire sleeve. the tube
at the heat treated area. and the tube-to-sleeve
joints. The inservice inspection for the sleeves is
required on all types of sleeves installed in the SGs
to demonstrate acceptable structural integrity.

c. Insoection Results Classification

The results of each sample inspection shall be classified
into one of the following three categories:

r~3 NOTE

V Previnusly degraded tubes or sleeves must exhibit
significant (> 10% of wall thickness) further wall
penetrations to be included in the percentage calculations.

Cateaory Insoection Results

C-1 < 5% of the total tubes inspected are degraded
tubes and none of the inspected tubes are
defective.

C-2 One or more tubes, but s 1% of the total tubes
inspected are defective, or a 5% and s 10% of
the total tubes inspected are degraded tubes.

C-3 > 10% of the total tubes inspected are degraded
tubes or > 1% of the inspected tubes are
defective.

.

''T/
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t 5.5 Programs and Manuals

5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

d. Insoection Frecuencies

The inservice inspections of SG tubes (de)endent upon
inspection results classification) shall )e performed at the
following frequencies:

1. The first inservice inspection shall be performed
after 6 Effective Full Power months but
s 24 calendar months of initial criticality.
Subsequent inservice inspections shall be performed at
intervals 2 12 calendar months and 5 24 calendar
months after the previous inspection:

2. Extension Criteria: If two consecutive inspections.
not including the preservice inspection, result in all
inspection results falling into the C-1 category or if
two consecutive inspections demonstrate that
previously observed degradation has not continued and
no additional degradation has occurred, the inspection
interval may be extended to a maximum of once per
40 months:

A
't) 3. If the results of the inservice inspection of an SG

conducted in accordance with Table 5.5.9-2 at 40 month
intervals fall in Category C-3. the inspection
frequency shall be increased to at least once per
20 months. The increase in inspection frequency shall
apply until the subsequent inspections satisfy the
criteria of Specification 5.5.9.d.2: the interval may
then be extended to a maximum of once per 40 months;
and

G
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued) !

4. Additional t;nscheduled inservice inspections shall be
performed on each SG in accordance with the first ;

sample inspection specified in Table 5.5.9-2 r'oring '

the shutdown subsequent to any of the following
conditions.

1

i. Reactor to secondary tube leaks (not incluaing |
leaks originating from tube to tube sheet welds)
.in excess of the limits of LC0 3.4.13.d and
LCO 3.4.13.e. "RCS Operational LEAKAGE". !

ii. A seismic occurrence greater than the Operating
Basis Earthquake (OBE).

iii. A Condition IV Loss Of Coolant Accident (LOCA)
requiring actuation of the Engineered Safety
Features, or

iv. A Condition IV main steam line or feedwater line
break.

,

The provisions of SR 3.0.2 ate not applicable to SG Tube
CI Surveillance Program inspection frequencies. '

O
%J
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| S.S.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

e. Acceotance Criteria

f 1. Imoerfection means an exception to the dimensions,
finish or contour of a tube or sleeve from that,

i recuired by fabrication drawings or specifications.
Ed:y current testing indications < 20% of the nominal '

tube or sleeve wall thickness, if detectable, may be
| considered as imperfections:
|

;_ 2. Dearadation means a service induced cracking, wastage,
i wear or general corrosion occurring on either ir, side

or outside of a tube or sleeve:

i 3. Deoraded Tube means a tube or sleeve containing
'

unrepaired imaerfections a 20% of the nominal tube or
sleeve wall t1ickness caused by degradation:

4. % Dearadation means the percentage of the tube or
t sleeve wall thickness affected or removed by

degradation:

5.

md
Defect means an imperfection of such severity that it

i exceeds the plugging or repair limit. A tube or'

sleeve containing an unrepaired defect is defective:

6. Pluaaina or Re) air Limit means the imperfection depth
i- at or beyond w11ch the tube shall be removed from
i service by plugging or repaired by sleeving in the

affected area. The plugging or repair limit
imperfection depth for the tubing and laser welded
sleeves is equal to 40% of the nominal wall thickness.
The plugging limit imperfection depth for TIG welded|

I sleeves is equal to 32% of the nominal well thickness;
,

7. Unserviceable describes the condition of a tube if it
leaks or contains a defect large enough to affect its
structural integrity in the event of an OBE. LOCA, or
a steam line or feedwater line break as specified in
Specification 5.5.9.d.4:

1

i

.

O:

V'
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5.5.9 Steam Generator (SG) Tube Surveillance Prooram (continued)

8. Tube Insoection means an inspection of the SG tube
from the point of entry (hot leg side) completely
around the U-bend to the top support of the cold leg.
For a tube that has been repaired by sleeving the
tube inspection shall include the sleeved portion of
the tube:

9. Preservice Insoection means an inspection of the full
length of each tube in each SG performed by eddy
current techniques prior to ser/ ice to establish a
baseline condition of the tubing. This inspection
shall be performed prior to initial MODE 1 coeration
using the equipment and techniques expected to be used
during subsequent inservice inspections:

10. Tube Reoair refers to a process that reestablishes
tube serviceability. Acceptable tube repairs will be
performed by the following processes:

i. Laser welded sleeving as described in a
Westinghouse Technical Report and subject to the

p limitations and restrictions as approved by the'() NRC. or

ii. TIG welded sleeving as described in PR
Combustion Engineering Inc. . Technical Reports:
Licensing Re3 ort CEN-621-P. Revision 00.
"Commonwealt1 Edison Byron and Braidwood 'Jnit 1
and 2 Steam Generators Tube Repair Using Leak
Tight Sleeves. FINAL REPORT." April 1995: and
Licensing Report CEN-627-P. Operating
Performance of the ABB CEN0 Steam Generator Tube
Sleeve for Use at Commonwealth Edison Byron and
Braidwood Units 1 and 2." January 1996: subject
to the limitations and restrictions as noted by
the NRC Staff.

Tube repair includes the removal of plugs that were
previously installed as a corrective or preventative
measure. i tube inspection per
Specification 5.5.9.e.8 is required prior to returning
previously plugged tubes to service and

\ )a
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5.5.9 SteamGenerator(SG)TubeSuryejUinceProaram (continued)

11. The SG shall be determined OPERABLE after completing
the corresponding actions (plug or repair in the
affected area all tubes exceeding the plugging or
repair limit) required by Table 5.5.9-2.

.

5.5.10 Secondary Water Chemistry Proaram

This program provides controls for monitoring secondary water
chemistry to inhibit SG tube degradation. The program shall
include:

a. Identification of a sampling schedule 'or the critical
variables and control points for these variables;

b. Identifica+ien of the procedures used to measure the values
of the crit' al variables:

c. Identification of process sampling points, which shall
include monitoring the discharge of the condensate pumps forp evidence of condenser inleakage:

V
d. Procedures for the recording and management of data:

e. Procedures defining corrective actions for all off control
point chemistry conditions; and

f. A procedure identifying the authority responsible for the
interpretation of the data and the sequence and timing of
administrative events, which is required to initiate
corrective action.

O
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| 5.5.11 Ventil.ation Filter Testina Program (VFTP)

A program shall be established to implement the following required
testing of Engineered Safety Feature (ESF) filter ventilation
systems at the frequencies specified in conformance with
Regulatory Guide 1.52. Revision 2, and ANSI N510-1980, with any
exceptions noted in Appendix A of the UFSAR.

|
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5.5.11 Ventilation Filter Testina Program (VFTP) (continued)

a. Demonstrate for each of the ESF filter systems that an
inplace test of the High Efficiency Particulate Air (HEPA)
filters shows a penetration specified below when tested in
conformance with Regulatory Guide 1.52. Revision 2. and ANSI
N510-1980. with any exceptions noted in A]pendix A of the *

UFSAR at the system flow rate specified Jelow.
Verification of the specified flow rates may be accomplished
during the performance of SRs 3.7.10.4. 3.7.12.4. and

| 3.7.13.5. as applicable: '

'

ESF Ventilation Flow Rate Penetration '

System

Control Room a 5400 cfm and < 0.05%
Ventilation (VC) s 6600 cfm
Filtration System,

| (makeup)

'
Nonaccessible Area a 55.669 cfm and < 1%t

Exhaust Filter s 68.200 cfm per
Plenum Ventilation train, and
System (after a 18.556 cfm and| -

' structural s 22.733 cfm per
maintenance of the bank

| HEPA filter
housings) |

,

! Nonaccessible Area a 55.669 cfm and < 1%
Exhaust Filter s 68.200 cfm per <

i Plenum Ventilation train j
i System (for reasons
'

other than
structural

i
maintenance of the
HEPA filter
housings) 1

1

Fuel Handling a 18.900 cfm and < 1% !
Building Exhaust s 23.100 cfm !
Filter Plenum (FHB) i
Ventilation System

.

|
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued)

b. Demonstrate for each of the ESF filter systems that an i
inplace test of the charcoal adsorber shows a by) ass |specified below when tested in conformance with legulatory
Guide 1.52. Revision 2. and ANSI N510-1980. with any
exceptions noted in Appendix A of the UFSAR. at the system
flow rate specified below. Verification of the specified
flow rates may be accomplished during the performance of
SRs 3.7.10.4. 3.7.12.4. and 3.7.13.5, as applicable:

'

ESF Ventilation System Flow Rate Byoass
|,

VC Filtration System a 5400 cfm and < 0.05% |
(makeup) s 6600 cfm |

'

VC Filtration System = 44.550 cfm and < 0.1%
(recirculation. charcoal s 54.450 cfm
bed after complete or
partial replacement)

VC Filtration System a 44.550 cfm and < 2%
(recirculation for s 54.450 cfm
reasons other than
complete or partial i

' charcoal bed
replacement)

Nonaccessible Area a 55,669 cfm and < 1%
Exhaust Filter Plenum s 68 P00 cfm per
Ventilation System train, and

(after structural a 18.556 cfm and
maintenance of the s 22.733 cfm per
charcoal adsorber bank
housings)

Nonaccessible Area a 55.669 cfm and < 1%
Exhaust Filter Plenum s 68.200 cfm per
Ventilation System (for train
reasons other than
structural maintenance
of the charcoal adsorber
housings)

FHB Ventilation System a 18.900 cfm and < 1%
s 23.100 cfm per
train

l

(ah
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued)

c. Demonstrate for each of the ESF filter systems that a ;

laboratory test of a sample of the charcoal adsorber, when -

obtained as described in Regulatory Guide 1.52, Revision 2.
| shows the methyl iodide penetration less than the value

3

specified below when tested in conformance with Regulatory 1

! Guide 1.52. Revision 2. ANSI N510-1980. and ASTM D3803-1989,
I with any exceptions noted in Appendix A of the UFSAR, at a

temperature of 30 C and a Relative Humidity (RH) specified:
!

below: -

,

ESF Ventilation System Penetration _R,11

VC Filtration System 0.5% 70%
(makeup)

VC Filtration System 4% 70%
(recirculation)
Nonaccessible Area 4.5% 70%
Exhaust Filter Plenum
Ventilation System

|p FHB Ventilation System 10% 95%

;%) d. Demonstrate for each of the ESF filter systems that the !

| pressure drop across the combined HEPA filters and the
| charcoal adsorbers is < 6 inches of water gauge when tested
| in conformance with Regulatory Guide 1.52. Revision 2, and |'

ANSI N510-1980, with any exceptions noted in Appendix A of
| the UFSAR, at the system flow rate specified below.
| Verification of the specified flow rates may be accomplished

during the performance of SRs 3 7.10.4, 3.7.12.4. and
3.7.13.5, as applicable:

| 1

1

ESF Ventilation System Flow Rate

VC Filtration System 2 5400 cfm and s 6600 cfm ;
(makeup) '

Nonaccessible Area a 55,669 cfm and i

| Exhaust Filter Plenum s 68,200 cfm per train
i Ventilation System ,

i

FHB Ventilation System = 18,900 cfm and,

,' s 23,100 cfm

,

t}
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued)

e. Demonstrate for each of the ESF filter systems that a bypass
test of the combined HEPA filters and damper leakage shows a
total bypass specified below at the system flow rate I

specified below. - Verification of the specified flow rates
may be accomplished during the performance of SRs 3.7.12.4
and 3.7.13.5. as applicable:

|

|
ESF Ventilation System Flow Rate Bypass

Nonaccessible Area a 55.669 cfm s 1% !

Exhaust Filter Plenum and
Ventilation System s 68.200 cfm

per train
FHB Ventilation System a 18,900 cfm s 1%

,

and |

s 23.100 cfm !

f. Demonstrate that the heaters for each of the ESF filter Isystems dissipate the value specified below when tested in <

conformance with ANSI N510-1980, with any exceptions noted
' ;in Appendix A of the UFSAR.

d
ESF Ventilation System Wattaae.

;

VC Filtration System a 24.0 kW

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP
test frequencies.
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5.5.12 Exolosive Gas and Storace Tank Radioactivity Monitorina Program

This program provides controls for potentially explosive gas
mixtures contained in the waste gas system, the cuantity of
radioactivity contained in gas decay tanks or fec into the off gas
treatmen?. system, and the quantity of radioactivity contained in
unprotected outdoor liquid storage tanks. The gaseous
radioactivity quantities shall be determined following the
methodology in Branch Technical Position (BTP) ETSB 11-5.
" Postulated Radioactive Release due to Waste Gas System Leak or
Failure." The liquid radwaste quantities shall be determined in
accordance with the ODCM.

IThe program shall include:
la. The limits for concentrations of hydrogen and oxygen in the :

waste gas system and a surveillance program to ensure the |
limits are maintained. Such limits shall be appropriate to
the system's design criteria (i .e. , whether or not the
system is designed to withstand a hydrogen explosion);

b. A surveillance program to ensure that the quantity of
radioactivity contained in each gas decay tank and fed intor) the offaas treatment system is less than the amount thati'
would result in a whole body exposure of 2 0.5 rem to any
individual in an unrestricted area, in the event of an
uncontrolled release of the tanks' contents: and

c. A surveillance program to ensure that the quantity of
radioactivity contained in all outdoor liquid radwaste tanks
that are not surrounded by liners. dikes, or walls, capable
of holding the tanks' contents and that do not have tank
overflows and surrounding area drains connected to the
liquid radwaste treatment system is less than the amount
that would result in concentrations less than the limits of
10 CFR 20. Appendix B. Table 2. Column 2. at the nearest
potable water supply and the nearest surface water supply in
an unrestricted area. in the event of an uncontrolled
release of the tanks' contents.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Explosive Gas and Storage Tank Radioactivity Monitoring Program
surveillance frequencies.

f3
V
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'

5.5.13 Diesel Fuel Oil Testino Proaram

A diesel fuel oil testing program to im31ement required testing of
both new fuel oil and stored fuel oil s1all be established. The
program shall include sampling and testing requirements. and
acceptance criteria, all in accordance with applicable ASTM
Standards. The purpose of the program is to establish the
following:

a. Acceptability of new fuel oil for use prior to addition to
storage tanks by determining that the fuel oil has:

1. an API gravity or an absolute specific gravity within
limits,

2. a flash point and kinematic viscosity within limits,
and

3. a clear and bright appearance with proper color;

b. Other properties of new fuel oil are within limits within
30 days following sampling and addition to storage tanks:
and

/

c. Total particulate concentration of the fuel oil is s 10 mg/l
when tested every 31 days in accordance with ASTM D-2276
Method A-2 or A-3.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Diesel Fuel Oil Testing Program test frequencies.

O .
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5.5.14 Technical Soecifications (TS) Bases Control Proaram

This program provides a means for processing changes to the Bases
of these Technical Specifications.

.

i

a. Changes to the Bases of the TS shall be made under
appropriate administrative controls and reviews.,

b. Licensees may make changes to Bases without prior NRC ;

approval provided the changes do not involve either of the ;
following:

1. a change in the TS incorporated in the license: or

2. a change to the UFSAR or Bases that involves an
i unreviewed safety question as defined in 10 CFR 50.59.

c. The Bases Control Program shall contain provisions to ensure |
that the Bases are maintained consistent with the UFSAR.

d. Proposed changes that meet the criteria of Specification
5.5.14.b above shall be reviewed and a) proved by the NRC

|(rm)
prior to implementation. Changes to t1e Bases im)lemented

| without prior NRC approval shall be provided to t1e NRC on a
frequency consistent with 10 CFR 50.71(e) as modified by

| approved exemptions. l

4

|

|

| l

i |
!'

i

!

i

i

1O
b
:
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5.5.15 Safety Function Determination Proaram (SFDP)

This program ensures loss of safety function is detected and
appropriate actions taken. Upon entry into LC0 3.0.6. an
evaluation shall be made to determine if loss of safety function
exists. Additionally, other appropriate actions may be taken as a
result of the support system inoperability and corresponding
exception to entering supported system Condition and Required
Actions. This program implements the requirements of LCO 3.0.6.
The SFDP shall contain the following:

a. Provisions for cross train checks to ensure a loss of the
capability to perform the safety function assumed in the
accident analysis does not go undetected;

b. Provisions for ensuring the plant is maintained in a safe
condition if a loss of function condition exists:

c. Provisions to ensure that an inoperable supported system's
Completion Time is not inappropriately extended as a result
of multiple support system inoperabilitics: and

,q d. Other appropriate limitations and remedial or compensatory
V actions.

A loss of safety function exists when, assuming no concurrent
single failure, a safety function assumed in the accident analysis
cannot be performed. For the purpose of this program, a loss of
safety function may exist when a support system is inoperable.
and:

a. A required system redundant to the system (s) supported by
the inoperable support system is also inoperable; or

b. A required system redundant to the system (s) in turn
supported by the inoper6ble supported system is also r

inoperable; or

c. A required system redundant to the support system (s) for the
supported systems (a) and (b) above is also inoperable.

O =
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V
_

5.5.15 Safety Function Determination Proaram (SFDP) (continued)

The SFDP identifies where a loss of safety function exists. If a
loss of safety function is determined to exist by this ]rogram,
the appropriate Conditions and Required Actions of the _C0 in
which the loss of safety function exists are required to be
entered.

,

|

I

5.5.16 Containment Leakaae Rate Testina Proaram

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and i

10 CFR 50. Appendix J. Option B, as modified by approved ;
exemptions. This program shall be in accordance with the !

guidelines coritained in Regulatory Guide 1.163 September 1995 and i
NEI 94-01. Revision 0.

1

The peak calculated containment internal pressure for the design
basis loss of coolant accident, P,. is 47.8 psig for Unit 1 and
44.4 psig for Unit 2.

The maximum allowable containment leakage rate L,. at P , shalip) be 0.10% of containment air weight per day.q

Leakage Rate acceptance criteria are:

a. Containment leakage rate acceptance criterion is s 1.0 L,. |
During the first unit startup following testing in
accordance with this program, the leakage rate acceptance

criteria are < 0.60 L, dfor the Type B and C tests and < 0.75
|

L, for Type A tests; an

!

l

L

i

'
.

1
,
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G

5.5.16 Containment Leakage Rate Testina Proaram (continued)

b. Air lock testing acceptance criteria are:

1. Overall air lock leakage rate is s 0.05 L, when tested
at a P,. and

2. For each door, seal leakage rate is:

i. < 0.0024 L, when pressurized to a 3 psig, and

ii. < 0.01 L., when pressurized to a 10 psig.
;

The provisions of SR 3.0.2 do not apply to the test frequencies ispecified in the Containment Leakage Rate Testing Program. 1

The provisions of SR 3.0.3 are applicable to the Containment
Leakage Rate Testing Program.

!

| |

l
.

!

!

|

!

I

lo

< (v)
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/G
:O'

Table 5.5.9-1 (page 1 of 1)
Minimum Number of Steam Generators to be

Inspected During Inservice Inspection

Preservice Inspection Yes

No. of Steam Generators per Unit Four

First Inservice Inspection Two

Second & Subsequent Inservice Inspections One*

(a) The inservice inspection may be limited to one steam
generator on a rotating schedule encompassing 3 N % of the
tubes (where N is the number of steam generators in the

rs unit) if the results of the first or previous inspections(j indicate that all steam generators are performing in a like
t

manner. Note that under some circumstances, the operating
conditions in one or more steam generators may be found to
be more severe than those in other steam generators. Under
such circumstances the sample sequence shall be modified to
inspect the most severe conditions. Each of the other two
steam generators not inspected during the first inservice
inspections shall be inspected during the second and third
inspections. The fourth and subsequent inspections shall
follow the instructions described above.

, ~ .

%,
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Table 5.5.9-2 (page 1 of 1)
Steam Generator Tube Inspection

1st Sample Inspection (a) 2nd Sample Inspection 3rdSampleInspecbon

Result Action Required Result Action Required Result Action Required
i

C-1 None N/A N/A N/A N/A

C-2 Plug or repair C-1 None N/A N/A
defective tubes,
and inspect C-2 Plug or repair C-1 None )
additional defective tubes,
2S tubes in this and inspect C-2 Plug or repair
SG. additional defective tubes.45 tubes in this |

.

SG. C-3 Perform action |
for C-3 result
of first sample. |

'

C-3 Perform action N/A N/A
for C-3 result
of first sample.

,(O C-3 Inspect all All None N/A N/A' x) tubes in this other
| SG plug or SGs

re) air defective C-1
tu]es, and

inspect 2S tubes Any Perform action N/A N/A
in each other other SG for C-2 result
SG. C-2 but of second

no other sample.
SG C-3'

; Any Inspect all N/A N/A
| other SG tubes in each SG
| C-3 and plug or
| re) air defective
; tu)es.

(a) Sample size shall be a minimum of S tubes per SG:

S=3S%
n

6

Where:
N = The number of SGs in the unit (4), and
n = the number of 5Gs inspected during an inspection.

(^').

v'
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5.0 ADMINISTRATIVE CONTROLS

5.6 Reporting Requirements
_

The following reports shall be submitted in accordance with 10 CFR 50.4.

5.6.1 Occuoational Radiation Exoosure Report

NOTE
A single submittal may be made for the facility. The submittal
should combine sections cunmon to both units.

A tabulation on an annual basis of the number of station, utility,
and other personnel (including contractors), for whom monitoring
was performed, receiving an annual deep dose equivalent > 100 mrem
and the associated collective deep dose equivalent (reported in
person-rem) according to work and job functions (e.g., reactor
operations and surveillance, inservice inspection, routine
maintenance, special maintenance (describe maintenance), waste
processing, and refueling). This tabulation supplements the
requirements of 10 CFR 20.2206. The dose assignments to various
duty functions may be estimated based on 30cket ionization
chamber, thermoluminescence dosimeter (TL)), electronic dosimeter.

~

or film badge measurements. Small exposures totalling < 20% of
the individual deep dose equivalent need not be accounted for. In
the aggregate, at least 80% of the total deep dose equivalent
received from external sources should be assigned to specific
major work functions. The report covering the previous calendar
year shall be submitted by April 30 of each year.

;

l

i

!

Ov :
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5.6 Reporting Requirements

5.6.2 Annual Radiological Environmental Operatina Reoort
|

NOTE
'

A single submittal may be made for the facility. The submittal
i

should combine sections common to both units. I

I
4

The Annual Radiological Environmental Operating Report covering I
the operation of the facility during the previous calendar year '

shall be submitted by May 15 of each year. The report shall
include summaries, interpretations, and analyses of trends of the
results of the radiological environmental monitoring program for
the re)orting period. The material provided shall be consistent
with tie objectives outlined in the Offsite Dose Calculation
Manual (ODCM), and in 10 CFR 50. Appendix I, Sections IV.B.2.
IV.B.3, and IV.C.

5.6.3 Radioactive Effluent Release Reoort

NOTE
p A single submittal may be made for the facility. The submittalg

Q shall combine sections common to both units.
,

The Radioactive Effluent Release Report covering the operation of
the facility during the previous year shall be submitted prior to
May 1 of each year in accordance with 10 CFR 50.36a. The report
shall include a summary of the quantities of radioactive liquid
and gaseous effluents and solid waste released from the facility.
The material 3rovided shall be consistent with the objectives
outlined in t1e ODCM and Process Control Program and in
conformance with 10 CFR 50.36a and 10 CFR Part 50. Appendix I.
Section IV.B.1.

5.6.4 Monthly Doeratina Reoorts

Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the pressurizer power
operated relief valves or pressurizer safety valves shall be
submitted on a monthly basis no later than the 15th of each month
following the calendar month covered by the report.

1'
4

li
t

,
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5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each
reload cycle, or 3rior to any remaining portion of a reload
cycle, and shall 3e documented in the COLR for the
following:

LCO 3.1.1, " SHUTDOWN MARGIN (SDM)";
LCO 3.1.3. " Moderator Temperature Coefficient";
LCO 3.1.5, " Shutdown Bank Insertion Limits":
LCO 3.1.6, " Control Bank Insertion Limits":

|

LCO 3.1.8. " PHYSICS TESTS Exceptions - MODE 2":
LCO 3.2.1, " Heat Flux Hot Channel Factor (Fa(Z))".
LCO 3.2.2. " Nuclear Enthalay Rise Hot Channel Factor (FL)".
LCO 3.2.3, " AXIAL FLUX DIF ERENCE (AFD)"; and
LCO 3.9.1, " Boron Concentration":

b. The analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by
the NRC, specifically those described in the following
documents:

Lr n 1. WCAP-9272-P-A, " Westinghouse Reload Safety Evaluations
U Methodology," July 1985.

I
l

.

l
| 2. WCAP-8385 " Power Distribution Control and Load i

| Following Procedures-Topical Report." September 1974. !
:

I 3. NFSR-0016. " Commonwealth Edison Company Topical Report
on Benchmark of PWR Nuclear Design Methods." July |

1983. '

4. NFSR-0081, " Commonwealth Edison Company Topical Re) ort |
on Benchmark of PWR Nuclear Design Methods Using t1e

j Phoenix-P and ANC Computer Codes." July 1990.

L 5. Comed letter from D. Saccomando to the Office of
! Nuclear Reactor Regulation dated December 21. 1994,
. transmitting an attachment that documents applicable'

sections of WCAP-11992/11993 and Comed application of
the UET methodology addrested in " Additional
Information Regarding Application for Amendment to
Facility Operating Licenses-Reactivity Control
Systems."

|

A>
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5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

6. WCAP-9220-P-A, " Westinghouse ECCS Evaluation
Model-1981 Version," February 1982.

7. WCAP-9561-P-A, Add. 3 "BART A-1: a Computer Code for
Best Estimate Analysis of Reflood Transients - Special
Report: Thimble Modeling in Westinghouse ECCS
Evaluation Model." July 1986.

8. WCAP-10266-P-A, "The 1981 Version of Westinghouse !,

| Evaluation Model using BASH Code," March 1987,
! including Addendum 1 " Power Shape Sensitivity

Studies," Revision 2-P-A, dated December 15, 1987, and
;

Addendum 2 " BASH Methodology Improvements andI
|

Reliability Enhancements," Revision 2 Dated May 1988.

9. WCAP-10079-P-A, "NOTRUMP, A Nodal Transient Small !
| Break and General Network Code," August 1985.
L

10. WCAP-10054-P-A, " Westinghouse Small Break ECCS
Evaluation Model using NOTRUMP Code," August 1985.

|

p 11. WCAP-10216-A, Revision 1. " Relaxation of Constant-
,.Q Axial Offset Control - F Surveillance Technical|

a
Specification " February 1994:

1

c. The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal mechanical limits,
core thermal hydraulic limits, Emergency Core Cooling

| Systems (ECCS) limits, nuclear limits such as SDM. transient
' analysis limits, and accident analysis limits) of the safety

analysis are met; and

L d. The COLR, including any midcycle revisions or supplements,
| shall be provided upon issuance for each reload cycle to the
! NRC.

i

|

1
L

!
,

O
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5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT (PTLR)

a. RCS pressure and temperature limits for heat up, cooldown,
low temperature operation, criticality, and. hydrostatic
testing as well as heatup and cooldown rates, and Power
Operated Relief Valve (PORV) lift settings shall be
established and documented in the PTLR for the following:

LC0 3.4.3. "RCS Pressure and Temperature (P/T) Limits." and
LCO 3.4.12. " Low Temperature Overpressure Protection (LTOP)
System";

b. The analytical methods used to determine the RCS pressure
and temperature limits shall be those previously reviewed
and approved by the NRC, specifically those described in NRC
letter dated January 21, 1998, "Byrcn Station Units 1 and 2.
and Braidwood Station. Units 1 and 2. Acceptance for
Referencing of Pressure Temperature Limits Report"; and

c. The PTLR shall be provided to the NRC upon issuance for each
reactor vessel fluence period and for any revision or
supplement thereto.

i

5.6.7 Post Accident Monitorina Reoort |

When a report is required by Condition C or H of LCO 3.3.3, " Post
Accident Monitoring (PAM) Instrumentation," a report shall be
submitted within the following 14 days. The report shall outline!

| the prealanned alternate method of monitoring, the cause of the
i inopera]ility, and the plans and schedule for restoring the

instrumentation channels of the Function to OPERABLE status.

| 5,6.8 Tendon Surveillance Reoort

Any abnormal degradation of the containment structure detected
| during the tests required by the Pre-Stressed Concrete Containment

Tendon Surveillance Program shall be reported in the Inservicei

Inspection Summary Report in accordance with 10 CFR 50.55a and
ASME Section XI, 1992 Edition with the 1992 Addenda.

4

k,
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f'i 5.6 Reporting Requirements
LJ

5.6.9 Steam Generator (SG) Tube Insoection ReDorts

a. Following each inservice inspection of SG tubes. the number
of tubes plugged or repaired in each SG shall be reported to
the NRC within 15 days.

1

b. The complete results of the SG tube inservice inspection
shall be submitted to the NRC within 12 months following the
completion of the inspection. The report shall include: ;

'1. Number and extent of tubes inspected,
!

2. Location and percent of wall thickness penetration for |

each indication of an imperfection, and

3. Identification of tubes plugged or repaired.

c. Results of SG tube ins)ections that fall into Category C-3 :

shall be reported to t1e NRC within 30 days and prior to 1

resumption of unit operation. The report shall provide a
description of investigations conducted to determine cause
of the tube degradation and corrective measures taken to

r~~)s
' prevent recurrence.

(_;

l
l

|

|

|

|

1
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High Radi6 tion Area
5.7

5.0. ADMINISTRATIVE CONTROLS

5.7 High Radiation Area

.This Specification provides alternate methods for controlling access to high
radiation areas and does not apply to very high radiation areas as defined in
10 CFR 20.

5.7.1 Pursuant to 10 CFR 20. paragraph 20.1601(c), in lieu of the
requirements of 10 CFR 20.1601 each high radiation area. as
defined in 10 CFR 20, in which the intensity of radiation is

.

> 100 mrem /hr but s 1000 mrem /hr at 30 cm (12 inches) from the d

radiation source or from any surface which the radiation
penetrates, shall be barricaded and conspicuously posted as a high
radiation area and entrance thereto shall be controlled by
requiring issuance of a Radiation Work Permit (RWP) or equivalent
document that includes specification 07 radiation dose rates in
the immediate work area (s) and other appropriate radiation
protection equipment and measures. Individuals qualified in
radiation protectioil procedures or personnel continuously escorted
by such individuals may be exempt from the RWP issuance
requirement during the performance of their assigned duties in

p high radiation areas with exposure rates s 1000 mrem /hr provic2d
V they are otherwise following plant radiation protection procedures

for er,try into such high radiatira areas.

Any individual or group of individuals permitted to enter such
areas shall be provided with or accompanied by one or more of the
following:

a. A radiation monitoring device that continuously indicates
the radiation dose rate in the area,

b. A radiation monitoring device that continuously integrates
the radiation dose rate in the area and alarms'when-a preset
integrated dose is received. Entry into such areas with
this monitoring device may be made after the dose rate
levels in the area have been established and personnel are
aware of them,

b
O
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High Radiation Area |
5.7

5 7 High Radiation Area

5.7.1 (continued)

c. An individual qualified in radiation protection procedures
with a radiation dose rate monitoring device, who is
responsible for providing positive control over the
activities within the area and shall perform periodic
radiation surveillance at the frequency specified in the RWP
or equivalent document.:

5.7.2 In addition .3 the requirements of Specification 5.7.1, areas
accessible to personnel with radiation lesels > 1000 mrem /hr at

| 30 cm (12 inches) from the radiation source or from any surface
which the radiation penetrates shall require the following:

I a. Doors shall be locked to prevent unauthorized entry and
shall not prevent individuals from leaving the area. In

| place of locking the door, direct or continuous electronic
L surveillance that is capable of preventing unauthorized
| entry may be used. The keys shall be maintained under the

,

administrative control of the Shift Manager on duty or '

health physics supervision;

b. Personnel access and exposure control requirements of
L activities being performed within these areas shall be
' specified by an approved RWP or equivalent document that

includes specification of radiation dose rates in the
immediate work area (s) and other a
protection equipment and measures:ppropriate radiation

c. Each person entering the area shall be provided with an
alarming radiation monitoring device that continuously
integrates the radiation dose rate (such as an electronic
dosimeter). Surveillance and radiation monitoring by health
physics persannel may be substituted for an alarming
dosimeter:

|

i-

'
,

; i

i I
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High Radiation Area
5.7

5.7 High Radiation Area

5.7.2 (continued)

d. For individual high radiation areas accessible to personnel
with radiation levels of > 1000 mrem /hr at 30 cm (12 inches)
that are located within large areas such as reactor
containment, where no enclosure exists for pur)oses of
locking. and where no enclosure can be reasona)1y
constructed around the individual area, that individual area
shall be barricaded. conspicuously posted, and a flashing
light shall be activated as a warning device: and<

e. Except for individuals qualified in radiation protection
procedures, or personnel escorted by such individuals, entry
into such areas shall be made after dose rates in the area
have been determined and entry personnel are knowledgeable
of them. Individuals escorted will receive a pre-job
briefing prior to entry into such areas.

O

O
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Containment Isolation Valves |
B 3.6.3 j

/*
' B 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment Isolation Valves

|
BASES |

BACKGROUND The containment isolation valves (Table B 3.6.3-1) form part
;

of the containment pressure boundary and provide a means for ;

fluid penetrations not serving accident consequence limiting ;
systems.to be provided with two isolation barriers that are i

closed on a containment isolation signal. These isolation
devices are either passive or active (automatic). Manual
valves, de-activated automatic or remote manual valves
secured in their closed position check valves with flow
through the valve recured, blind flanges, and closed systems
are considered passive devices. Check valves, or other
automatic valves designed to close without operator action
following an accident, are considered active devices. Two

1

barriers in series are provided for each penetration so that
| no single credible failure or malfunction of an active
'

component can result in a loss of isolation or leakage that
exceeds limits assumed in the safety analyses. These
barriers (containment isolation valves, blind flanges, and

! closed systems) make up the Containment Isolation System. |

Automatic isolation signals are produced during accident
| conditions. Containment Phase "A" isolation occurs upon

|i receipt of a safety injection signal. The Phase "A"
isolation signal isolates nonessential process lines in
order to minimize leakage of fission product radioactivity.
Containment Phase "B" isolation occurs upon recei)t of a
High-3 containment pressure signal and isolates t1e

i

j remaining process lines, except systems required for '

accident mitigation. The purge valves (supply and exhaust)'

receive a containment ventilation isolation signal on a
containment high radiation condition, safety injection ,

signal, manual Phase A actuation. and manual containment
spray actuation. As a result. the containment isolation
valves (and blind flanges) help ensure that the containment ;
atmosphere will be isolated from the environment in the

j event of a release of fission product radioactivity to the
: containment atmosphere as a result of a Design Basis

| Accident (DBA).
;

.

.

't

;

[;J
< i
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Containment Isolation Valves
B 3.6.3

BASES

BACKGROUND (continued)

The OPERABILITY requirements for containment isolation
valves help ensure that containment is isolated within the
time limits assumed in the safety analyses. Therefore, the |
OPERABILITY requirements provide assurance that the ;

containment function assumed in the safety analyses will be
maintained.

Normal Purae System (48 inch ourae valves)

The Normal Purge System operates to supply outside air into
the containment for ventilation and cooling or heating and
may also be used to reduce the concentration of noble gases
within containment prior to and during personnel access.
The supply and exhaust lines each contain two isolation !

valves. Because of their large size. the 48 inch purge
valves are not qualified for automatic closure from their

i open position under DBA conditions. Therefore, the 48 inch
purge valves are sealed closed in MODES 1. 2. 3. and 4 to

; ensure the containment boundary is maintained.
!

Miniource System (8 inch ource valves)

The Minipurge System operates to:

a. Reduce the concentration of noble gases within
containment prior to and during personnel access: and

b. Equalize internal and external pressures.
|

| Since the valves used in the Minipurge System are designed
! to meet the requirements for automatic containment isolation

valves, these valves may be opened as needed in MODES 1, 2.
3. and 4.

!

l

:

O
.
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Containment Isolation Valves !

B 3.6.3 i

!

BASES

|

APPLICABLE The containment isolation valve LCO was derived from the
SAFETY ANALYSES assumptions related to minimizing the loss of reactor

coolant inventory and establishing the containment boundary
during major accidents. As part of the containment
boundary, containment isolation valve OPERABILITY supports i

leak tightness of the containment. Therefore, the safety
analyses of any event requiring isolation of containment is
applicable to this LCO

The DBAs that result in a release of radioactive material
within containment are a Loss Of Coolant Accident (LOCA). l

secondary system pipe break, and fuel handling accident
(Ref. 1). In the analyses for each of these accidents, it
is assumed that containment isolation valves are either
closed or function to close within the required isolation
time following event initiation. This ensures that
potential' paths to the environment through containment
isolation valves (including containment Jurge valves) are
minimized. The safety analyses assume tlat the 48 inch
purge valves are closed at event initiation.

; In the calculation of control room and offsite doses

' D)
following a LOCA. the accident analyses assume that 25% of

(, the equilibrium radioactive iodine and 100% of the
equilibrium radioactive noble gas inventory developed from
maximum full power operation of the core is assumed to be
immediately available for leakage from the containment. The
containment is assumed to leak at the design leakage rate.
L,. at the peak accident pressure, P , for the first
24 hours and at 0.5 L, for the remaining duration of the
accident (Ref. 2).

The containment isolation valves ensure that the containment
design leakage rate remains within L, by automatically
isolating penetrations that do nct serve post accident
functions and providing isolation capability for
penetrations associated with safe shutdown functions. The i
maximum isolation time for automatic containment isolation '

valves is 60 seconds (Ref. 1). This isolation time is based
on engineering judgement since the control room and offsite
dose calculations are performed assuming that the leakage
from containment begins immediately following the accident. i

|. |
,

O
4
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Containment Isolation Valves
B 3.6.3

1

BASES

APPLICABLE SAFETY ANALYSES (continued) i

The single failure criterion required to be imposed in the
conduct of plant safety analyses was considered in the
original design of the containment mini purge valves. Two !
valves in series on each mini purge line provide assurance l
that both the supply and exhaust lines could be isolated
even if a single failure occurred. The inboard and outboard

'

isolation valves on each line are provided with diverse ,

i

power sources and solenoid operated valves that will fail i
closed on the loss of power or air. This arrangement was :

designed to preclude common mode failures from disabling ,

both valves on a mini purge line. |
,

The normal purge valves may be unable to close in the
,

| environment following a LOCA. Therefore, each of the normal '
'

purge valves is required to remain sealed closed during j
! MODES 1. 2. 3, and 4. The requirement to seal closed the
i normal purge valves precludes a single failure from
i compromising the containment boundary as long as the system
| is operated in accordance with the subject LCO.

i

| |'

The containment isolation valves satisfy Criterion 3 of

iO 10 CFR 50.36(c)(2)(ii). I

LCO Containment isolation valves (Table B 3.6.3-1) form a part
of the containment boundary. The containment isolation
valves' safety function is related to minimizing the loss of
reactor coolant inventory and establishing the containment-
boundary during a DBA.

The automatic containment isolation valves are required to |

have isolation times within limits and to actuate on an
automatic isolation signal. The 48 inch purge valves must
be maintained sealed closed. The valves covered by this
LCO are listed along with their associated stroke times in i

Table B 3.6.3 l. !

l

!

;

:
;

;O -
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| Containment Isolation Valves
B 3.6.3

:

BASES
'

;

! LC0 (continued)

The normally closed containment isolation valves are
considered OPERABLE when manual valves are closed or open;

! under administrative controls, remote manual valves are
' closed, or automatic valves are de-activated and secured in

their closed position. Other OPERABLE isolation devices
include blind flanges are in place, and closed systems are

( intact. These passive isolation valves / devices are those
listed in Reference 1.

| ;Jrge valves With resilient seals must meet additional
! leakage rate requirements. The other containment isolation
| valve leakage rates are addressed by LC0 3.6.1.

" Containment." as Type C testing.

This LC0 provides assurance that the containment isolation
valves and purge valves will perform their designed safety'

functions to minimize the loss of reactor coolant inventory
and establish the containment boundary during accidents,

l

s - APPLICABILITY In MODES 1, 2. 3, and 4. a DBA could cause a release of
x) radioactive material to containment. In MODES 5 and 6, the

probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, the containment isolation valves
(Table B 3.6.3-1) are not required to be OPERABLE in MODE 5.
The requirements for containment isolation valves during

! MODE 6 are addressed in LCO 3.9.4. " Containment
! Penetrations."

,

i

|
:
i
2
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Containment Isolation Valves

B 3.6.3

|

(] BASES

1

ACTIONS The ACTIONS are modified by a Note allowing penetration flow lpaths except for 48 inch purge valve penetration flow J

paths, to be unisolated intermittently under administrative
controls. These administrative controls consist of
stationing a dedicated operator at the valve controls, who,

| is in continuous communication with the control room. In
this way, the penetration can be rapidly isolated when a
need for containment isolation is indicated. Due to the
size of the containment purge line penetration and the fact
that those penetrations exhaust directly from the
containment atmosphere to the environment, the penetration
flow path containing these valves may not be opened under
administrative controls.

A second Note has been added to provide clarification that,
for this LCO, separate Condition entry is allowed for each
)enetration flow path. This is acceptable, since the

| lequired Actions for each Condition provide appropriate
i compensatory actions for each inoperable containment

isolation valve. Complying with the Required Actions may
allow for continued operation, and subsecuent inoperable
containment isolation valves are governec by subsequent

O Condition entry and application of associated Required
Actions.

The ACTIONS are further modified by a third Note, which
ensures appropriate remedial actions are taken, if
necessary, if the affected systems are rendered inoperable
by an inoperable containment isolation valve.

In the event the containment isolation valve leakage results
in exceeding the overall containment leakage rate. Note 4
directs entry into the applicable Conditions and Required
Actions of LCO 3.6.1. |

|

|

>

|

O
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS (continued)

A.1 and A.2

In the event one containment isolation valve
(Table B 3.6.3-1) in one or more penetration flow 3aths is
inoperable, except for purge valve leakage not witlin limit.
the affected penetration flow path must be isolated. The
method of isolation must include the use of at least one
isolation barrier that cannot be adversely affected by a
single active failure. Isolation barriers that meet this
criterion are a closed and de-activated automatic or remote
manual. containment isolation valve a closed manual valve a
blind flange, and a check valve with flow through the valve
secured. De-activated remote manual valves may include, air
operated valves with air removed, or de-energized motor
o)erated valves. Automatic valves refer to those valves
tlat require a motive force to actuate, such as air or
electric, and receive an automatic actu6 Lion signal. Power
operated valves require a motive force to actuate, such as
air or electric, but do not receive an automatic actuation
signal. Based on the design, the acceptable means of
isolating the 48 inch purge valve penetration is to close

r'% and de-activate the 48 inch purge valve. For a penetration
U flow path isolated in accoraance with Required Action A.I.

the device used to isolate the penetration should be the
closest available one to containment. Required Action A.1
must be completed within 4 hours. The 4 hour Completion
Time is reasonable. considering the time required to isolate
the penetration and the relative importance of supporting
containment OPERABILITY during MODES 1. 2. 3. and 4.

O
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS (continued)

For affected penetration flow paths that cannot be restored
to OPERABLE status within the 4 hour Completion Time and
that have been isolated in accordance with Required
Action A.I. the affected penetration flow paths must be
verified to be isolated on a periodic basis. This is
necessary to ensure that containment penetrations required
to be isolated following an accident and no longer capable
of being automatically isolated will be in the isolation
position should an event occur. This Required Action does
not require any testing or device manipulation. Rather. it
involves verification, through a system walkdown, that those
isolation devices outside containment and capable of being
mispositioned are in the correct position. The Completion
Time of "once per 31 days for isolation devices outside
containment" is appropriate considering the fact that the
devices are operated under administrative controls and the
probability of their misalignment is low. For the isolation
devices inside containment, the time period specified as
" prior to entering MODE 4 from MODE 5 if not performed
within the previous 92 days" is based on engineering
judgment and is considered reasonable in view of the

q inaccessibility of the isolation devices and other
b administrative controls that will ensure that isolation

device misalignment is an unlikely possibility.

Condition A has been modified by a Note indicating that this
Condition is only applicable to those penetration flow paths
with two containment isolation valves. For penetration flow
paths with only one containment isolation valve and a closed
system. Condition C provides the appropriate actions.

O
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS (continued)

Required Action A.2 is modified by two Notes. Note 1
applies to isolation devices located in high radiation areas
and allows these devices to be verified closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable. since access
to these areas is typically restricted. Note 2 applies to
isolation devices that are locked, sealed, or otherwise
secured in position and allows these devices to be verified
closed by use of administrative means. Allowing
verification by administrative means is considered
acceptable, since the function of locking, sealing, or
otherwise securing components is to ensure these devices are
not inadvertently mispositioned. Therefore, the probability
of misalignment of these devices once they have been
verified to be in the proper position. is small.

O

O
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Containment Isolation Valves
B 3.6.3

O BASES
'

V
ACTIONS (continued)

B.1

With two containment isolation valves in one or more
penetration flow paths inoperable. the affected penetration
flow path must be isolated within 1 hour. The method of
isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active
failure. Isolation barriers that meet this criterion are a
closed and de-activated automatic or remote manual valve. a
closed manual valve. and a blind flange. De-activated |
remote manual valves may include, air operated valves with
air removed, or de-energized motor operated valves.
Automatic valves refer to those valves that require a motive
force to actuate, such as air or electric, and receive an
automatic actuation signal. Power operated valves require a
motive force to actuate, such as air or electric, but do not
receive an automatic actuation signal. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1. :
In the event the affected penetration is isolated in iaccordance with Required Action B.1, the affected
Jenetration must be verified to be isolated on a periodic

,

i

r 3 asis per Required Action A.2, which remains in effect.
( This periodic verification is necessary to assure leak

!tightness of containrent and that penetrations requiring )isolation following an accident are isolated. The
!Completion Time of "once per 31 days for isolation devices !

outside containment" is appropriate considering the fact i

that the valves are operated under administrative control
- and the probability of their misalignment is low. For the
isolation devices inside containment, the time aeriod
specified as " prior to entering MODE 4 from MODE 5 if not

.

I

performed once within the previous 92 aays" is based on
engineering judgment and is considered reasonable in view of
the administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

Condition B is modified by a Note indicating this Condition
is only applicable to penetration flow paths with two
containment isolation valves. Condition A of this
LCO addresses the condition of one containment isolation
valve inoperable in this type of penetration flow path.

O
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS (continued)

L 1 and C.2

With one or more penetration flow paths with one containment
isolation valve inoperable, the inoperable valve flow path
must be restored to OPERABLE status or the affected
penetration flow path must be isolated. The method of
isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active
failure. Isolation barriers that meet this criterion are a
closed and de-act.ivated automatic or remote manual valve, a
closed manual vaive, and a blind flange. De-activated
remote manual valves may include, air operated valves with
air removed, or de-energized motor operated valves.
Automatic valves refer to those valves that require a motive
force to actuate, such as air or electric, and receive an
automatic actuation signal. Power operated valves require a
motive force to actuate, such as air or electric, but do not
receive an automatic actuation signal. A check valve may
not be used to isolate the affected penetration flow path.
Required Action C.1 must be completed within the 72 hour
Completion Time. The specified time period is reasonable

p considering the relative stability of' the closed system
V (hence, reliability) to act as a penetration isolation

boundary and the relative importance of maintaining
containment integrity during MODES 1. 2. 3. and 4. In the
event the affected penetration flow path is isolated in
accordance with Required Action C.1. the affected
penetration flow path must be verified to be isolated on a
periodic basis. This periodic verification is necessary to
assure leak tightness of containment and that containment
penetrations requiring isolation following an accident are
isolated. The Com)letion Time of once per 31 days for
verifying that eac1 affected penetration flow path is
isolated is appropriate because the valves are operated
under administrative controls and the probability of their
misalignment is low.

O
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Containment Isolation Valves
B 3.6.3

.

1

BASES

ACTIONS (continued)

Condition C is modified by a Note indicating that this
Condition is only applicable to those enetration flow paths
with only one containment isolation va ve and a closed
system. The closed system must meet the requirements of

i

Reference 3. This Note is necessary since this Condition is
written to specifically address those penetration flow paths i
in a closed system.

Required Action C.2 is modified by two Notes. Note 1
applies to valves and blind flanges located in high |

radiation areas and allows these devices to be verified |
closed by use of administrative means. Allowing I
verification by administrative means is considered '

acceptable, since access to these areas is typically.
restricted. Note 2 a) plies to isolation devices that are
locked. sealed, or otlerwise secured in position and allows
these devices to be verified closed by use of administrative
means.. Allowing verification by administrative means is
considered acceptable, since the function of locking,
sealing or otherwise securing components is to ensure these
devices are not inadvertently mispositioned. Therefore. the

, r3) 3robability of misalignment of these valves, once they have( 3een verified to be in the proper position, is small.

D.1

In the event one or more containment purge valves in one or
more penetration flow paths are not within the purge valve
leakage limits purge valve leakage must be restored to
within limits within 24 hours. If the leakage results in
exceeding'the overall containment leakage rate acceptance
criteria. ACTIONS Note 4 would assure the more restrictive
ACTIONS of LCO 3.6.1. " Containment." are applied. The !
specified Completion Time of 24 hours re) resents a i

reasonable time to effect repairs ct leacing purge valve (s).
'

|
|

|
|

4

|

.
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Containment Isolation Valves
B 3.6.3

(9 BASES
%)

ACTIONS (continued)

E.1 and E.2

If the Required Actions and associated Completion Times are |not met, the unit must be brought to a MODE in which the ~

LC0 does not apply. To achieve this status, the unit must
1

be brought to at least MODE 3 within 6 hours and to MODE 5 |

within 36 hours. The allowed Completion Times are !
reasonable, based on operating experience, to reach the

{recuired unit conditions from full power conditions in an !

orcerly manner and without challenging plant systems. |

SURVEILLANCE SR 3.6.3.1
REQUIREMENTS

Each 48 inch containment purge valve is required to be
verified sealed closed at 31 day intervals. This
Surveillance is designed to ensure that a gross breach of
containment is not caused by an inadvertent or spurious
o)ening of a containment purge valve. Detailed analysis of
tle purge valves failed to conclusively demonstrate their
ability to close during a LOCA in time to limit offsite

\ doses. Therefore, these valves are required to be in the
sealed closed position during MODES 1. 2. 3 and 4. A
containment purge valve that is sealed closed must have
motive power to the valve operator removed. This can be
accomplished by de-energizing the source of electric power
or by installing a mechanical block. In this ap)lication,
the term " sealed" has no connotation of leak tig1tness. The
31 day Frequency is consistent with other containment
isolation valve requirements discussed in SR 3.6.3.3.

1

I
!

4

'U
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Containment Isolation Valves
B 3.6.3

, BASES {

SURVEILLANCE REQUIREMENTS (continued)
i

SR 3.6.3.2

i This SR ensures that the minipurge valves are closed as
! required or, if open, open for an allowable reason under
| administrative control. If a purge valve is open in
; violation of this SR. the valve is considered inoperable.
| If the inoperable valve is not otherwise known to have
L excessive leakage when closed, it is not considered to have
| leakage outside of limits. The SR is not required to be met i

I

when the minipurge valves are open under administrative
i control. The valves may be opened for example; for pressure
! control. ALARA or air quality considerations for personnel

entry, or for Surveillances that require the valves to be
open. The minipurge valves are capable of closing in the

| environment following a LOCA. Therefore, these valves are
| allowed to be open for limited 3eriods of time. The 31 day
| Frequency is consistent with otler containment isolation
; valve requirements discussed in SR 3.6.3.3.
i

O

|

|

|

O
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.3.3

This SR requires verification that each containment
isolation manual valve. remote manual valve, and blind
flange located outside containment and not locked. sealed,
or otherwise secured and required to be closed during
accident conditions is closed. The SR helps to ensure that
post accident leakage of radioactive fluids or gases outside
of the containment boundary is within design limits. This
SR does not require any. testing or valve manipulation.
Rather. it involves verification, through a system walkdown,
that those containment isolation valves outside containment
and capable of being mispositioned are in the correct
position. Since verification of valve position for
containment isolation valves outside containnent is
relatively easy, the 31 day Frequency is based on
engineering judgment and was chosen to provide added
assurance of the correct positions. The SR specifies that
containment isolation valves that are open under
administrative controls are not required to meet the
SR during the time the valves are open. This SR does not

O apply to valves that are locked. sealed, or otherwise
() secured in the closed position, since these were verified to

be in the correct position upon locking, sealing, or
securing.

The Note applies to valves and blind flanges located in high
radiation areas and allows these devices to be verified
closed by use of administrative means. Allowing
verification by administrative means is considered
acceptable, since access to these areas is typically
restricted during MODES 1, 2. 3. and 4 for ALARA reasons.
Therefore, the probability of misalignment of these
containment isolation valves, once they have been verified
to be in the proper position, is small.

O
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Containment Isolation Valves |

B 3.6.3 i

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.3.4

This SR requires verification that each containment
isolation manual valve, remote manual valve, and blind

,

flange located inside containment and not locked, sealec, or j

otherwise secured and required to be closed during accident !
conditions is closed. The SR helps to ensure that post
accident leakage of radioactive fluids or gases outside of
the containment boundary is within design limits. For
containment isolation valves inside containment. the
Frequency of " prior to entering MODE 4 from MODE 5 if not
performed within the previous 92 days" is appropriate since
these containment isolation valves are operated under
administrative controls and the probability of their
misalignment is low. The SR specifies that containment
isolation valves that are open under administrative controls
are not required to meet the SR during the time they are
open. This SR does not apply to valves that are locked,
sealed, or otherwise secured in the closed position. since
these were verified to be in the correct position upon
locking. sealing, or securing.

This Note allows valves and blind flanges located in high
radiation areas to be verified closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable, since access
to these areas is typically restricted during MODES 1. 2. 3

i

and 4. for ALARA reasons. Therefore, the probability of '

misalignment of these containment isolation valves, once |they have bcen verified to be in their proper position, is
.

small.
|

-

!
SR 3.6.3.5

Verifying that the isolation time of each automatic |

containment isolation valve is within limits is required to
demonstrate JPERABILITY. The isolation time test ensures
the valve Mll isolate in a time period less than or equal
to that assumed in the safety analyses. The isolation time
and Frequency of this SR are in accordance with the
Inservice Testing Program.

i

O
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.3.6 and SR 3.6.3.7

For containment purge valves with resilient seals,
additional leakage rate testing beyond the test requirenients
of 10 CFR 50. Appendix J. Option B is required to ensure
OPERABILITY. Operating experience has demonstrated that
this type of seal has the potential to degrade in a shorter
time period than do other seal types. Based on this
observation and the importance of maintaining this
penetration leak tight (due to the direct path between
containment and the environment), a Frequency of 184 days
was established for the 48 inch ) urge valves as part of the
NRC resolution of Generic Issue 3-20 " Containment Leakage
Due to Seal Deterioration" (Ref. 4).

The 92 day Frequency was chosen for the 8 inch purge valves
recognizing that cycling the v61ve could introduce
additional seal degradation (beyond that occurring to a
valve that has not been opened). Thus, decreasing the
interval (from 184 days) is a prudent measure since the
8 inch purge valves may be opened periodically during the
92 day interval.

SR 3.6.3.8

Automatic containment isolation valves close on a
containment isolation signal to prevent leakage of
radioactive material from containment following a DBA. This
SR ensures that each automatic containment isolation valve
will actuate to its isolation position on a containment
isolation signal. This surveillance is not required for
valves that are locked, sealed, or otherwise secured in the
required Josition under administrative controls. The
18 month Trequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an un)lanned transient if the
Surveillance were performed with t1e reactor at power.
Operating experience has shown that these components usually
pass this Surveillance whrn performed at the 18 month
Frequency. Therefore. the Frequency was concluded to be
acceptable from a reliability standpoint.

O
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Containment Isolation Valves
B 3.6.3

I
O'\]i Table 3.6.3-1 (page 1 of 9)

Pr' mary Containment Isolation Valves
!

| PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table
! NUMBER VALVE VALVE ISOLATION B 3.6 3-2

TIME (SEC) ACTION

76- 1AF013D(8) 1AF0130 S/G D 1s01 Viv N/A 3

I

99 -2AF0130(a) 2E013D S/G D 1501 Viv N/A 3
!

76 IAF013H(a) 1AF013H S/G D 1501 Viv N/A 3

99 2AF013H(a) 2AF013H S/G D 1s01 Viv N/A 3

79 1AF013A(a) 1AF013A S/G A 1s01 Viv N/A 3

|
I

I8I100 2AF013A 2AF013A S/G A 1501 V1v N/A 3

79 1AF013E(a) 1AF013C S/G A 1s01 Vlv N/A 3

1

100 2AF013E(a) 2AF013E S/G A 1501 Viv N/A 3 ;

,

B4 1AF013B(a) 1AF013B $/G B 1s01 Viv N/A 3

101 2AF0138(a) 2AF013B S/G B Isol Viv N/A 3

O
t B4 1AF013F(a) 1AF013F S/C B 1501 Viv N/A 3

101. 2AF013F(a) 2AF013F S/G B 1s01 Viv N/A 3

87 1AF013C(a) 1AF013C S/G C 1s01 Viv N/A 3 !

102 2AF013C(a) 2AF013C S/G C 1501 Viv N/A 3
,

i

B7 '1AF013G(a) 1AF013G S/G C lsol Viv N/A 3

102 2AF013G(a) 2AF013G S/G C 1s01 Viv N/A 3 i

21 CC9414 CC9416 CC9414 CC from RC Pumps isol Viv 10.0 1
CC9534 CC9416 CC From RC Pumps isol Viv 10.0

CC9534 CC From RC Pmp Isol Byp Check VI. N/A

22 CC9437B(a) CC94378 CC from Exc Ltdwn Hx Isol Viv 10.0 3

24 CC685 CC9438 CC685 CC from RC Pps Therm Bar 1501 Vlv 10.0 1
CC9518 CC9438 CC From RC Pps Therm Bar Isol V1v 10.0

CC9518 CC Frm RC Pps Therm Barr 1s0 Byp Chk N/A

(continued)

l' (a) Not subject to Type C leakage tests.

!
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Containment Isolation Valves
B 3.6.3

/\ Table 3.6.3-1 ( e 2 of 9)
Q. Primary Containment Isolation Valves

PENETRATION OUTSIDE INSIDE FUNCTION HAXIMUM Table
NUMBER VALVE VALVE ISOLATION B 3.6.3 2

TIME (SEC) ACTION

25 CC9413A CC9486 CC9413A CC To RC Pumps 1501 Viv 10.0 2s

CC9486 CC Rx Support Cool Sup Mdr Chk Viv N/A

18 CC9437A(a) CC9437A CC To Exc Ltdwn Hx Isol Viv 10.0 3

'1 C5007A C500BA CS007A Cnmt Spray Pp A Hdr 1501 Vlv 30.0 2
CS00BA Cnmt Spray Hdr A Inbd Cnmt Check N/A

16 CS007B CS008B C5007B Cnmt Spray Pp B Hdr 1501 Vlv 30.0 2
C5008B Cnmt Spray Hdr B Inbd Cnmt Check N/A

28 CV8100 CV8112 CV8100 Seal Wtr Rten Cnmt 1501 Viv 10.0 1
CVB113 CVB112 Seal Wtr Ptrn Cnmt Isol Viv 10.0

CV8113 Seal Wtr Rtrn Check Vlv N/A

33 CV8355A(a) CVB368A(a) CVB355A RCP Seal Injection 1501 N/A 2
CV8368A RCP Seal Injection Cnmt 1501 Viv N/A

33 - CVB355D(a) CVB368D(a) CVB355D RCP Seal Injection Isol N/A 2
CV8368D RCP Seal Injection Cnmt 1s01 Viv N/A

37- CV8346(a) CV8348(a) CV8346 Loop Fill Hdr Outbd Man Isol V1v N/A 2
CV8348 RC Loop Fill Cnmt Isol Vlv N/A

41 CV8152 cv8160 CV8152 Letdown Line Cnmt Isol V1v 10 2
CV8160 Letdown Line Cnmt Isol Viv 10

53 Cv8355B(a) CVB36BB(a) CVB355B RCP Seal injection N/A 2
CVB36BB RCP Seal Injection Cnmt 1s01 Viv N/A

53 CVB355C(a) CVB368C(a) CV8355C RCP Seal injection N/A 2
CVB368C RCP Seal Injectioti Cnmt Isol Viv N/A

CV8105((a)
a

71 CV8105 Chg Line Cnmt 1snl Viv 10 10
CV8106 ) CVB106 Chg Line Cnmt 1501 Viv 10

32 FC011 FC012 FC011 Dem Loop Rtn To Rfuel Cav Comt 1501 N/A 2
FC012 Dem Loop Rtn To Rfuel Cav Cnmt 1s01 N/A

57 FC010 FC009 FC010 Pp Sutt From Refuel Cav Cnmt 1501 N/A 2
FC009 Pp Suct From Refuel Cav Cnmt Isol N/A

34 FP010(a) FP345(a) FP010 Fire Protection 0/S Isol 364 Viv 12.0 2
FP345 Fire Prot Cnmt 1501 Viv N/A

(continued)

' (a) Not subject to Type C leakage tests.
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Containment Isolation Valves
B 3.6.3

,

' Table 3.6.3 1 (page 3 of 9) |,) Primary Containment Isolation Valves
;

PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table
NUMBER VALVE VALVE ISOLA 110N B 3.6,3-2 :

TIME (SEC) ACTION I

76 FWOO9D(a) FWOO9D FW ! solation Viv Loop D 5.0 3 |2 FWD 43D(a) 2FWO430 S/G D FWIV Bypass 1s01 Viv 6.0 ;

79 FWOO9A(a) FWOO9A

FWlsolationVivLooS1Vlv
A 5.0 3

2 FWD 43A(a) 2FWO43A S/G A FWlV Bypass Is 6.0
.

v

B4 FWOO9B(a) FWD 09B FW ! solation viv Loop B 5.0 3
2FWO43B(a) 2FWO438 S/G B FWIV Bypass Isol Viv 6.0

,

I

B7 FWOO9C(a) FWOO9C FW lsolation Viv Loop C 5.0 3 '

2FWO43C(a) 2FWO43C S/G C FWIV Bypass isol viv 6.0

76 1FWO35D(a) IFWO35D S/G D FW Temprng Isol Viv 6,0 3
76 1FWO39D(a) 1FWO39D S/G ID Low flow FW ! sol Viv 6,0

,
'

99 1FWO15D(a) IFWD150 S/G Retirc N/A

99 2FWO35D(a) 2FWO350 S/G D FW Temprng 1501 Viv 6.0 3
2FWO39D(a) 2FWO39D S/G D FW Phtr Byp Viv 377 DWST 1501 6.0
2FWO15D(a) 2FWO15D SG D FW Chem Feed Isol N/A i

79 1FWO3cA(a) 1 FWD 35A S/G A FW Temprng Isol Vlv 6.0 3
79 1FWO39A(a) 1FWO39A S/G 1A Low flow FW 1501 Viv 6.0

100 IFWD15A(a) 1FWC15A S/G Recirc N/A

C- i

100 2FWO35A(8) 2FWO35A S/G A FW Temprog 1501 Viv 6.0 3 i2FWO39A(a) 2FWO39A S/G A FW Phtr Byp Viv 377 DWST ! sol 6.0 i
2 FWD 15A(a) 2 FWD 15A SG A FW Chem feed 1501 N/A '

B4 1FWO35B IFWO358 S/G B FW Temprng Isol Viv 6.0 3
84

1FWO39B(a) IFWO39B S/G 1B Low Flow FW 1501 Vlv 6.0 ,

101 IFWOISB IFWOISB S/G Recirc N/A i

!

2FWO35B((a)101 2FWO35B S/G B FW Temprng Isol Viv 6.0 3

2FWO39B(a)
.

2FWO39B S/G B FW Phtr Byp Vlv 377 DWST ! sol 6.0
2FWO15B a) 2 FWD 158 SG B FW Chem Feed 150') N/A

B7 IFWO35C(a) IFWD35C S/G C FW Temprng Isol Viv 6.0 3
87 1FWO39C(a) 1FWO39C S/G IC Low flow FW 1501 Viv 6.0
102 IFWOISC(a) IFWOISC S/G Recirc N/A

102 2FWO35C(a) 2FWO35C S/G C FW Temprng Isol Vlv 6.0 3
2FWO39C(a) 2 FWD 39C S/G C FW Phtr Byp Viv 377 DWST 1s01 6.0

i

2FW315C(a) 2FWO15C SG C FW Chem Feed 1501 N/A

(continued)

(a) Not subject to Type C leakage tests.
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Containment Isolation Valves |
B 3.6.3

'

( Table 3.6.3 1 (page 4 o* 9)
Primary Containment 1 solation Valves

,

'

,

PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table
NUMBER VALVE VALVE ISOLATION B 3 6.3-2

TIME (SEC) ACTIDN

39 IA065 1A066 IA065 0/5 Cnmt 1 sol Viv Isol v1v 15.0 1
IA091 1A066 Instrument Air Inside 1501 Viv 15.0

1A091 Upstrm IA Sply To A0V-IA066 Chk Vlv N/A

M5101D((a)77 MS101D MSIV B pass Viv Loop D 6.0 3SGDIf35PsigReliefM5013D(a) M5013D N/A

MS014D(a)
a MS0140 SG D 1220 Psig Relief N/A

MS015D(a) MS015D SG D 1205 Pstg Relief N/A

MS016D(a) MS0160 SG D 1190 Psig Relief N/A

M5017D(a) MS017D SG D 1175 Psig Relief N/A

MS018D(a) M501BD SG D PORV 20.0
M5021D ) MS021D SG D Dripleg Drn DWST 1501 N/A

78 M5101A(a) M5101A MSIV Bypass Viv Loop A 6.0 3
M5013A(8) MS013A SG A 1235 Psig Relief N/A
MS014A(a) MS014A SG A 1220 Psig Relief N/A
M5015A(a) MS015A SG A 1205 Psig Relief N/A

MS016A((a) MS016A SG A 1190 Psig Relief N/A

MS017A(a)
a

MS017A SG A 1175 Psig Relief N/A

M501BA(a) MS01BA SG A PORV 20.0)M5021A MS021A SG A Dripleg Drn DWST 1s01 N/A

M5101B(I")B5 M5101B MS1V B pass Viv Loop B 6.0 3SGB1h35PsigReliefMS013B a) M5013B N/A

MS014B((a) M5014B SG B 1220 Psig Relief N/A

M5015B(a))
a

MS015B SG B 1205 Psig Relief N/A

MS016B(a) M5016B SG B 1190 Psig Relief N/A
t

MS017B(a) MS017B SG B 1175 Psig Relief N/Ab
M501BB(a) MS01BB SG B PORV 20.0
MS021B M5021B SG B Dripleg Drn DWST Isol N/A

M5101C((a)B6 MS101C MSIV B pass Viv Loop C 6.0 3SGC1h35PsigReliefMS013C(a) MS013C N/A

M5014C(a) MS014C SG C 1220 Psig Relief N/A

M5015C(a))
a

MS015C SG C 1205 Psig Relief N/A

MS016C(a) MS016C SG C 1190 Psig Relief N/A

M5017C(a) MS017C SG C 1175 Psig Relief N/A

M501BC(a) MS01BC SG C PORV 20.0
MS021C M5021C SG C Dripleg Drn DWST 1s01 N/A

13 OG082 OG079 OG082 H2 Recomb Dutbd Cnmt Isol Viv 60.0 2
OG079 H2 Recomb Disch Cnmt Isol Viv 60.0

13 OGOB4 OG080 OG084 H2 Recomb Dutbd Cnmt 1501 Vlv 60.0 2
OGOB0 H2 Recomb Suct Cnmt 1s01 Vlv 60.0

23 OG085 OG081 OG085 H2 Recomb Dutbd Cnmt Isol Viv 60.0 2
OG081 M2 Recomb Suction Cnmt Isol Viv 60.0

69 OG083 OG057A OG083 H2 Recomb Dutbd Cnmt Isol Vlv 60.0 2
OG057A H2 Recomb Cnmt Isol Vlv 60.0

(continued)

(a) Not subject to Type C leakage tests.
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Containment Isolation Valves
B 3.6.3

[9 Table 3.6.3-1 (page 5 of 9)(j Primary Containment Isolation valves

PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table
NUMBER VALVE VALVE ISOLATION B 3.6.3 2

TIME (SEC) AC110N

AL PR033A PR033A Air Lck 426 Ins Air Lck Rad Mon Iso N/A 10
PR033B PR033B Air Lck 426 Ins Air Lck Rad Mon Iso N/A

AL PR002E PR002G PR002E ' Air Lock 426 Air Mon Outlet 15o1 N/A 2
PR002G Air Lock Air Mon Outlet Check N/A

AL PR033C PR033C Emg Air Lck Ins Air L;k Rad Mon 150 N/A 10
PR0330 PR033D Emg Air Lek ins Air Lck Rad Mon Iso N/A

AL PR002F PR002H PR002F Air Lock 4f' Air Man Outlet Isol N/A 2.

PR002H Energ Hatch Air Lck Mon Outlet Chk N/A

52 PR001A PR001A UPST Cnmt Atmos To PR 0/S 1s01 Viv 4.5 10
PR001B PR001B OWST Cnmt Atmos To PR 0/S 1501 Viv 4.5

52 PR066 PR032 PR066 Sample Return 0/5 Cnmt Isol 5.0 2
PR032 Cnmt Process Rad Mon Return Chk N/A

36 PS22BB PS22BB Post LOCA H2 Mon B Cnmt 1s01 Viv N/A(b) 10
PS229B PS229B Post LOCA H2 Mon B Cnmt 1501 Viv N/A(b)

31 PS230B PS2318 PS230B Post LOCA H2 Mon B Cnmt Isol Vlv N/AIDI 2
- PS2318 Post LOCA H2 Mon B Return Chk Viv N/A

45 PS228A PS22BA Post LOCA H2 Mon A Cnmt Isol Viv N/ Afb) 10
PS229A PS229A Post LOCA H2 Mon A Cnmt 1s01 Viv N/AIDI

12 PS230A PS231A PS230A Post LOCA H2 Mon A Cnmt Isol Vlv N/A(b) 2
PS231A Post LOCA H2 Mon A Return Chk Viv N/A

70 PS9354B PS9354A PS9354B Pzr Stm Sample Cnmt 1501 Viv 10.0 2
PS9354A Pzr Stm Sample Cnmt Isol Viv 10.0

70 PS93558 PS9355A PS9355B Pzr Lqd Sample Cnmt Isol Viv 10.0 2
PS9355A Pzr LQd Sample Cnmt 15c1 Viv 10.0

70 PS9356B PS9356A PS9356B Loop Sample Cnmt Isol Vlv 10.0 2
PS9356A Loop Sample Cnmt 1501 Viv 10.0

70 PS93578 PS9357A PS9357B Accumulator Sample Cnmt 1s01 Viv 10.0 2
PS9357A Acetnulator Sample Cnmt Isol Viv 10.0

11 RE9170 RE1003 RE9170 RCOT Pumps Outside Isol Vlv 10.0 2
RE1003 RCOT Pumps Osch Cnmt Inbd 1501 Viv 10.0

(continued)

(b) Proper valve operation will be demonstrated by verifying that the valve strokes to its required position.

r
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Containment Isolation Valves
B 3.6.3

/ Table 3.6.3 1 (page 6 of 9)
Primary Containment Isolation Valves

FENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table
NUMBER VALVE VALVE ISOLATION B 3.6.3-2

TIME (SEC) ACTION

65 -RE9157 RE9160A RE9157 RCDT N2 Supply Outside Isol Vlv 10.0 4
RE9160B RE9160B RCDT Vent Outside 1s01 Viv 10.0

RE9160A RCDT Vent A N2 Sup Inside Isol Viv 10.0

65 RE9159B RE9159A RE9159B RCDT To Gas Anal Dutside 1501 Viv 10.0 2
RE9159A RCDT To Gas Anal Inside 1501 Viv 10.0

47 RF027 RF026 RF027 Cnmt Fir Drn Sump Dsch Hdr 0/5 Isol 15.0 2
RF026 Cnmt F1r Drn Sump Dsch Hdr I/S Isol 15.0

RHB701A(8)
I6B RHB701A RC Loop A To RH PP A Str.t 377 1001 N/A 9RHB701B a) RHB701B RC Loop A To RH PP A Suct 377 1s01 N/A

75 RHB702A(a) RHB702A RC Loop C To RH PP B Suct 377 Isol N/A 9RH87028(a) RHB702B RC Loop C To RH PP B Suct 377 Isol N/A

15 RYO75 RYO75 0/S CTMT Dead Weight Tester 1501 N/A B

27 RYB025 RYB026 RYB025 PRT To Gas Anal Cnmt 1501 Vlv 10.0 2
RYB026 PRT To Gas Anal Cnmt 1501 Viv 10.0

27 RYB033 RYB047 RYB033 N2 Supply To PRT Isol Viv 10.0 2
RYB047 PRT N2 Supply Line I/S Cnmt Chk Vlv N/A

'

44 RYB028 -RYB046 RY8028 PW To PRT Cnmt Isol Viv 10.0 2
RYB046 PRT Spray Line Inside Cnmt Chk Vlv N/A

56 SA032 SA033 SA032 Service Air Cnmt Isol V1v 0/S 4.5 2
SA033 Service Air Inside 1s01 Vlv 4.5

SD002C(8)
a)B0 ISD002C S/G IC B/D Isol 7.5 350005BIB0/81 2SD002C Steam Generator ID Upper B/D lsol 7.5

50005B Steam Generator ID B/D Sample Isol 3.0

SD002D(a)
a81 ISD002D S/G ID B/D ! sol 7.5 3SD005B( ) 2SD002D Steam Generator ID Lower B/D Isol 7.580/81

SD005B Steam Generator ID B/D Sample Isol 3.0

62 50002A(a) ISD002A $/G 1A B/D 1501 7.5 3B2/83 SD005A(a) 2SD002A Steam Generator IA Upper B/D Isol 7.5
SD005A Steam Generator 1A B/D Sample jsol 3.0

B3 SD002B(a) ISD002B S/G 1A B/D 1s01 7.5 3B2/B3 SD005A(a) 2SD002B Steam Generator IA Lower B/D isol 7.5
SD005A Steam Generator IA B/D Sample Isol 3.0

(continued)

(a) Not subject to Type C leakage tests.
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! Containment Isolation Valves
B 3.6.3

| Table 3.6.3-1 ( e 7 of 9)
'

j Primary Containment Isolation Valves.

|
|

PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Tatile
NUMBER VALVE VALVE ISOLATIDN B 3.6.3-2

TIME (SEC) ACTION

. 88 SD002E(a) ISD002E S/G IB B/D ! sol - 7.5 3l' 88/89 SD005C(a) 2SD002E Steam Generator IB Upper B/D 1s01 7.5 |i 'SD005C Steam Generator 1B B/D Sample Isol 3.0
]
|-

89 S3002F(a) ISD002F S/G IB B/D isol 7.5 3
88/89 SD005C('' 2SD002F Steam Generator IB Lower B/D 1s01 7.5

SD005C Steam Generator IB B/D Sample Isol 3.0

90 -SD002G(a) ISD002G S/G IC B/D 1501 7.5 3
90/91 SD005D(a) 2SD002G Steam Generator 1C Upper B/D 1s01 7.5

50005D Steam Generator 1C B/D Sample Isol 3.0 i

91 SD002H(a) ISD002H S/G IC B/D Isol 7.5 3
90/91 SD005D(a) 2SD002H Steam Generator ?C Lower B/D 1s01 7.5

50005D Steam Generator 1C Br0 Sample Isol 3.0

26 518801A(a) S18815((a)SIB 801A CHG Pp To Cold Legs Inj Isol N/A 5
SIB 801B(a) SI8843 a) 518801B CHG Pp To Cold Legs Isol Viv N/A

518815 Chg Pps Cold Leg Inj Mdr Chk Viv N/A
SIB 843 Accum Fill Frm S1 Tst Line 1501 Vlv N/A

50 - S18809A(a) 518890A((a)SIB 809A RH To Cold legs A/D 1s01 Viv N/A 7
518818A a) SIB 890A RHR To Cold Legs 1&4 Tst Line Iso VI N/A,

. SIB 818D(a) S!8818A SI Loop 1 Cold Leg Upst Chk Vlv N/A'. O S188180 51 Loop 4 Cold Leg Upst Chk Vlv N/A:

' ;

!
51 SI8809B(a) SIB 890B(a) 518809B RH To Cold legs B/C ! sol Viv N/A 7 i

;

S1881BB(a) S188908 RHR To Cold Legs 2&3 Tst Line Iso V1 N/A
'

SIB 818C(a). 518818B S1 Loop 2 Cold leg Upst Chk Vlv N/A i

,

S!8818C 51 Loop 3 Cold Leg upst Chk Vlv N/A j
i

55 518964 516871 518964 51 Test Lines To Radweste Isol Viv 10.0 4
518888- 518888 SI Pps To Accum Fill Line Isol Viv 10.0

518871 Fill / Test Line Isol Viv 10.0

55 518880 518968 518880 SI Accumulators N2 Supply 1501 Viv 10.0 2
518968 SI Accum N2 Supply Chk Vlv N/A

j

59 SIB 802A(a) gygggg(a) $18802A SI To Hot Legs A/D 1501 Viv N/A 7
SIB 905A(a) S18881 SI Test Line Iso Vlv 51 Pps To A/D Hot legs N/A
SIB 90SD(a) 518905A SI Loop i Hot Leg Upst Chk V1v

S18905D SI toop 4 Hot Leg Upst Chk Vlv N/A
N/A

60 518835(a) SIB 823(a) 518835 St Pps Cold legs Isol Vlv N/A 7

SIB 819A((8)518823 51 Test Line Iso V1v. 51 Pps To Cold Legs N/A

518819B(a)518819A 51 Pps Dsch Hdr To Cold Leg Lp 1 Chk N/A

S!8819C(a)
a 518819B 51 Pps Dsch Hdr To Cold Leg Lp 2 Chk N/A

SIB 819D ) SIB 819C 51 Pps Dsch Ndr To Cold Leg Lp 3 Chk N/A!
'

SIB 819D S1 Pps Dsch Hdr To Cold Leg Lp 4 Chk N/A

i
(continued)

(a) Not subject to Type C leakage tests.

i
''

r

BYRON - UNITS 1 & 2 B 3.6. 3 - 25 Revision 0



.. . ..

___ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ . .-

Containment Isolation Valves
B 3.6.3

Table 3.6.3-1 (page 8 of 9)
Primary Containment Isolation Valves

PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table
N'JMBER VALVE VALVE ISOLATION B 3.6.3-2

TIME (SEC) ACTION

66 SIB 840(a) 518825(a) S18840 RH To Hot Legs A/D 1 sol V1v N/A 7

SIB 841A((a)518825 RHR To Cold Legs 1&3 Tst Line 150 V1 N/A
518841B a) S18841A S1 Loop 1 Hot Leg Upst Chk V1v N/A

S!8841B Cl Loop 3 Hot Leg Upst Chk Viv N/A

73 SIB 802B(a) 518824I8) S18802B SI To Hot Legs B/C 1501 Vlv LA 7

518905B((a))
a 518824 SI Test Line Iso Vlv, di Pps To B/C Hot Legs N/A

SIB 905C S18905B SI Loop 2 Hot Leg Upst Chk Vlv N/A
SIB 905C SI Loop 3 Hot Leg Upst Chk Viv N/A

92 SIB 811A(a) SIBB11A Cnmt SLnp A 1s01 kly N/A B

93 S!8811B(a) SIB 811B Cnmt Sunp B 1501 Viv N/A B

7 SX016B a) SX016B Rx Cnmt Fan ;ler B/D SX Inlet N/A 3
l

9 SX027B(a) SX027B Rx Cnmt Fan Cooler B/D SX Outlet N/A 3

14 SX027A(a) SX027A Rx Cnmt Fan Cooler A/C SX Outlet N/A 3

15 SX016A(a) SX016A Rx Cnmt Fan Cooler A/C SX Inlet N/A 3

13 V0018 V0016 V001B Int Leak Rate Cnmt 1501 N/A 2,
N

VQOl6 Int Leak Rate Cnmt 1501 N/A

13 V0019 V0017 V0029 Int Leak Rate Comt 1501 N/A 2
V0017 Int Leak Rate Cnmt 1501 N/A

94 V0003 V0005A V0003 Cnmt Post LOCA Purge Isol 5.0 6
.* V0005C V0005C Cnmt Mint-Flow Purge Exhaust Isol 5.0

V0005B V00058 Cnmt Mini-Flow Purge Exhaust 1s01 5.0
V0005A Cnmt Mini-flow Purge Exhaust Isol 5.0

95 V0002B V0002A V0002B Cnmt Purge Exhaust 1501 Viv 5.0 2(C)
V0002A Cnmt Purge Exhaust 1501 Viv 5.0

96 V0004B V0004A V0004B Cnmt Mini-Flow Purge Supply 1501 5.0 2
VQ004A Cnmt Mini Flow Purge Supply 1s01 5,0

97 V0001B V0001A V0001B Cnmt Purge Supply 1501 Viv 5.0 2(c)
V0001A Cnmt Purge Supply 1501 Viv 5.0

30 WM190 WM191 WM190 Demin Wtr Hdr To Cnmt DWST 1501 N/A 2
WM191 Demin Wtr Hdr To Cnmt Check Viv N/A

(continued)

(a) Not subject to Type C leakage tests.
(c) . Valve INOPERABLE as a result of leakage not within limit, refer to Tech Spec 3.6.3. Condition D.

BvRON - UNITS 1 & 2 B 3.6.3 - 26 Revision 0
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Containment I' solation Valves
B 3.6.3

[ Table 3.6.3-1 (page 9 of 9)
t -

.

Primary Containment Isolation Valves

PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table
N'JMBER VALVE VALVE ISOLATION B 3.6 3-2

TIME (SEC) ACTION

5 WOO 20A WOOS 6A WOO 20A Rx Cnet Fn Coolers A/C Chl Wtr Out 50.0 2
WOOS 6A Rx Cnmt Fn Coolers A/C Chi Wtr Out 50.0

6 W0006A W0007A WOOO6A Rx Cnmt Fn Coolers A/C Chl Wtr In 50.0 2
W0007A A/C RCFC Supply Hdr Incnmt Check N/A

8 WOO 20B WOOS 6B - WOO 20B Rx Cnmt Fn Coolers B/D Chi Wtr Out 50.0 2
WOOS 6B - Rx Cnmt Fn Coolers 8/D Chl Wtr Out 50.0

10 -W0006B W00078 WOOO68 Rx Cnmt Fn Coolers B/D Chi Wtr In 50.0 2
W0007B' B/D RCFC Supply Hde Incnmt Check N/A

. .. . ~ .. . . .. . . . . . _.-.

Oa

O
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Containment Isolation Valves
B 3.6.3

Table 3.6.3 2 (p 1 of 1)( Primary Containment Isolation Valves

ACTION STATUS OF AFFECTED CONTAINMENT ISOLATION VALVE (S) APPLICABLE
NUMBER LCO 3.6.3

CONDITION

1 a. Outside valve OR either inside valve INOPERABLE A
b. Both inside vaTves INOPERABLE- A
c. Outside M either inside valve INOPERABLE B

,
. .

2 a.
Outside valve @OR inside valve INOPERABLE

A
Outside valve inside valve INOPERABLE Bb.

3- . a. Valye INOPERABLE
C

4 a. Inside valve B either outside' valve INOPERABLE A
b Both outside valves INOPERABLE A
c. Inside valve M either outside valve INOPERABLE B

5 a.
Either of the outside valves @ide valves INOPERABLE

either of the inside valves INOPERABLE A
iBoth inside valves @ both outs Ab.
jc. Either of the inside valves M either of the outside valves INOPERABLE B -

6 a. 1 $ more outside valves INOPERABLE A
b. Inside valve INOPERABLE A
c. Insids valve M any outside valve (s) INOPERABLE B j

7 a. 1 OR more inside valves INOPERABLE Aq b. Outside valve INOFERABLE A |c. Outside valve M any inside valve (s) !NOPERABLE B
|
|B a. Valve INOPERABLE B 4

9- a. 1 inside valve INOPERABLE
_ A

b. Both inside valves INOPERABLE B

10 a. 1 outside valve INOPERABLE A
b. Both outside valves INOPERABLE B

.

..

-
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Containment Pressure |
B 3.6.4 |

B 3.6 CONTAINMENT SYSTEMS
3

B 3.6.4 Containment Pressure
,

|
BASES

'

I

BACKGROUND The containment structure serves to contain radioactive ,

material that may be released from the reactor core i

following a Design Basis Accident (DBA). The containment |pressure is limited during normal operation to preserve the i

initial conditions assumed in the accident analyses for a |
Loss Of Coolant Accident (LOCA) or Steam Line Break (SLB). i

These limits also prevent the containment pressure from |
exceeding the containment design negative pressure
differential with respect to the outside atmosphere in the
event of inadvertent actuation of the Containment Spray i

System. |

Containment pressure is a process variable that is monitored !and controlled. The containment pressure limits are derived
from the input conditions used in the containment functional j

;

analyses and the containment structure external pressure :

analysis. Should operation occur outside these limits
(] coincident with a Design Basis Accident (DBA) post accident i

V containment pressures could exceed calculated values. |

APPLICABLE Containment internal pressure is an initial condition used
SAFETY ANALYSES in the DBA analyses to establish the maximum peak '

containment internal pressure. The limiting DBAs
considered, relative to containment pressure, are the LOCA
and SLB. which are analyzed using computer modeled pressure
transients. The worst case LOCA generates larger mass and
energy release than the worst case SLB. Thus, the LOCA
event bounds the SLB event from the containment peak
pressure standpoint (Ref. 1).

;

)
)

i

l

!
,

|
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Containment Pressure
B 3.6.4

BASES

APPLICABLE SAFETY ANALYSES (continued)
1

i
'The initial pressure condition used in the containment

analysis was 0.3 psig. Evaluations performed showed that if
the initial pressure was raised to 1 psig the maximum peak
pressure from a LOCA was 47.8 psig for Unit 1 and 44.4 psig
for Unit 2. The containment analysis (Ref. 1) shows that
the maximum peak calculated containment pressure, Pa.
results from the limiting LOCA. The maximum containment
pressure resulting from the worst case LOCA does not exceed
the containment design pressure, 50 psig.

The containment was also evaluated for an external pressure
load equivalent to -3.5 psig (Ref. 2). The inadvertent
actuation of the Containment Spray System was analyzed tc
determine the resulting reduction in containment pressure.

tThe initial 3ressure condition used in this analysis was !

0.0 psig. T1is resulted in a minimum pressure inside |
containment of -3.48 psig, which is less than the design i

load.

, For certain aspects of transient accident analyses.
'

maximizing the calculated containment pressure is not
;A conservative. In particular, the cooling effectiveness of
'V the Emergency Core Cooling System during the core reflood

phase of a LOCA analysis increases with increasing
containment back3ressure. Therefore, for the reflood phase,
the containment Jackpressure is calculated in a manner

I designed to conservatively minimize, rather than maximize,
the containment pressure response in accordance with
10 CFR 50, Appendix K (Ref. 3).

Containment pressure satisfies Criterion 2 of
| 10 CFR 50,36(c)(2)(ii).

|

|
f

J

p
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Containment Pressure
B 3.6.4

BASES,

LCO Maintaining containment pressure at less than or equal to
the LCO upper pressure limit ensures that, in the event of
a DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. Maintaining
containment pressure at greater than or equal to the
LCO lower pressure limit provides reasonable assurance that
the containment will not exceed the design negative
differential pressure following the inadvertent actuation of
the Containment Spray System.

APPLICABILITY In MODES 1, 2, 3. and 4 a DBA could cause a release of
radioactive material to containment. Since maintaining
containment pressure within limits is essential to ensure
initial conditions assumed in the accident analyses are
maintained, the LCO is applicable in MODES 1. 2. 3, and 4.

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the 3ressure and temperature
limitations of these MODES. Tierefore, maintaining;

' containment pressure within the limits of the LCO is not
ip required in MODES 5 or 6.
O

ACT[0NS A.1
9

When containment pressure is not within the limits of the
LCO, it must be restored to within these limits within
1 hour. The Required Action is necessary to return
o)eration to within the bounds of the containment analysis.

! T1e 1 hour Completion Time is consistent with the ACTIONS of
i LCO 3.6.1.'" Containment." which requires that containment be
'

restored to OPERABLE status within 1 hour.

.

!

i

; ,

)
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Containment Pressure |

B 3.6.4

:

O) BASES '

%
ACTIONS (continued) j

B.1 and B.2
!

If containment pressure cannot be restored to within limits ;

within the required Completion Time. the unit must be ;

brought to a MODE in which the LCO does not apply. To
achieve this status, the unit must be brought to at least j

,

MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience to reach the required unit conditions from full
power conditions in an orderly manner and without
challengirig plant systems, l

'

SURVEILLANCE SR 3.6.4.1
REQUIREMENTS

Verifying that containment pressure is within limits ensures
that unit operation remains within the limits assumed in the
containment analysis. The 12 hour Frequency of this SR was !
developed based on operating experience related to trending
of containment pressure variations during the applicable

r~s MODES. Furthermore, the 12 hour Frequency is considered
adequate in view of other indications available in the
control room, including alarms, to alert the operator to an
abnormal containment pressure condition.

REFERENCES 1. UFSAR. Section 6.2.

2. Safety Evaluation Report Related to the Operation of
Byron Station Units 1 and 2. Supplement 2. '

3. 10 CFR 50. Appendix K.

|

O
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B 3.6 CONTAINMENT SYSTEMS

B 3.6.5 Containment Air Temperature

BASES

BACKGROUND The containment structure serves to contain radioactive
material that may be released from the reactor core
following a Design Basis Accident (DBA). The containment
average air temperature is limited during normal operation
to preserve the initial conditions assumed in the accident
analyses for a Loss of Coolant Accident (LOCA) or Steam Line
Break (SLB).

The containment average air temperature limit is derived
from the input conditions used in the containment functional
analyses and the containment structure external pressure
analyses. This LCO ensures that initial conditions assumed
in the analysis of containment response to a DBA are not
violated during unit operations. The total amount of energy
to be removed from containment by the Containment Spray and
Cooling Systems during post accident conditions is dependent
upon the energy released to the containment due to the

'e n event as well as the initial containment temperature and
() pressure. The higher the initial temperature, the more

energy that must be removed, resulting in higher peak
containment pressure and temperature. Exceeding containment
design pressure may result in leakage greater than that
assumed in the accident analysis. Operation with
containment temperature in excess of the LCO limit violates
an initial condition assumed in the accident analysis.

APPLICABLE Containment average air temperature is an initial condition
SAFETY ANALYSES used in the DBA analyses and is an important consideration

in establishing the containment environmental qualification
operating envelope for both pressure and temperature. The
limit for containment average air temperature ensures that
o)eration is maintained within the assumptions used in the
D3A analyses for containment (Ref.1).

BYRON - UNITS 1 & 2 B 3.6.5 - 1 Revision 0

______.



. ._ . . ___ . _ _ _ _ _.._ _ _ _ _ _ _ . _ _ . _ _
,

1

Containment Air Temperature '

B 3.6.5

' BASES-
|

.

APPLICABLE SAFETY ANALYSES (continued)

The limiting DBAs considered relative to containment
OPERABILITY are the LOCA and SLB. The DBA LOCA and SLB are :

,

analyzed using computer codes designed to predict the i

resultant containment pressur e transients. No two DBAs are
assumed to occur simultaneously or consecutively. The
postulated DBAs are analyzed with regard to Engineered
Safety Feature (ESF) Systems, assuming the loss of one ESF |

bus, which is the worst case single active failure,
resulting in one train each of the Containment Spray System.
Residual Heat Removal System. and Containment Cooling System
being rendered inoperable.

!
The limiting DBA for the maximum peak containment air
temperature is an SLB. The initial containment average air

.!temperature assumed in the design basis analyses (Ref. 1) is
120 F. This resulted in a maximum containment air '

temperature of 319.7 F. The design temperature of the |
containment structure is 280 F The maximum peak :
containment air temperature was calculated to exceed the
containment design temperature for only a few seconds during |

the transient. Thermal analyses showed that the time
interval during which the containment air temperature

Q(3 exceeded the containment design temperature was short enough
that the containment temperatures remained below the design

,

temperature. The basis of the containment design <

temperature. however, is to ensure the performance of safety
related equipment inside containment (Ref. 2). Therefore.
it is concluded that the calculated transient containment
air temperature is acceptable for the DBA SLB.

The containment average air temperature limit is also used
to establish the environmental qualification operating
envelope for containment. The temperature limit is also
used in the depressurization analyses to ensure that the
minimum pressure limit is maintained following an
inadvertent actuation of the Containment Spray System
(Ref. 1).

|

1
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Containment Air Temperature
B 3.6.5

l
BASES

APPLICABLE SAFETY ANALYSES (continued)

The containment pressure transient is sensitive to the
initial air mass in containment and, therefore, to the
initial containment air temperature. The limiting DBA for
establishing the maximum peak containment internal pressure
is a LOCA. The tem)erature limit is used in this analysis
to ensure that in tie event of an accident the maximum
containment internal pressure will not be exceeded.

Containment average air temperature satisfies Criterion 2 of
,

10 CFR 50.36(c)(2)(ii). !

|
LC0 During a DBA. with an initial containment average air

temperature less than or equal to the LCO temperature limit,
the resultant peak accident temperature is maintained below
the evaluated containment temperatures. As a result, the
ability of containment to perform its design function is
ensured.

APPLICABILITY In MODES 1, 2, 3, and 4. a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due

,

to the pressure and temperature limitations of these MODES.
|Therefore, maintaining containment average air temperature ;

within the limit is not required in MODES 5 or 6.
|
j

ACTIONS A.l !

When containment average air temperature is not within the I

limit of the LCO, it must be restored to within limit within
8 hours. This Required Action is necessary to return
o)eration to within the bounds of the containment analysis.
T1e 8 hour Completion Time is acceptable considering the
sensitivity of the analysis to variations in this parameter
and provides sufficient time to correct minor problems.

n

U
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Containment Air Temperature
B 3.6.5

BASES

ACTIONS (continued) '

B.1 and B.2

If the containment average air temperature cannot be
restored to within its limit within the required Completion
Time the unit must be brought to a MODE in which the
LCO does not apply. To achieve this status, the unit must
be brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The allowed Completion Times are
reasonable. based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems.

,

!
i

SURVEILLANCE SR 3.6.5.1
REQUIREMENTS

Verifying that containment average air temperature is within
the LCO limit ensures that containment operation remains
within the limit assumed for the containment analyses. In
order to determine the containment average air temperature,
an arithmetic average is calculated using measurements taken

p at locations within the containment selected to provide a
y conservative estimate of the overall containment atmosphere

(e.g., the dry bulb inlet temperature of the running reactor
containment fan coolers). The 24 hour Frequency of this
SR is considered acceptable based on observed slow rates of
temperature increase within containment as a result of
environmental heat sources (due to the large volume of
containment). Furthermore, the 24 hour Frequency is

;considered adequate in view of other indications available '

in the control room to alert the operator to an abnormal
containment temperature condition.

|
,

REFERENCES 1. UFSAR. Section 6.2.

2. 10 CFR 50.49.

O
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Containment Spray and Cooling Systems
B 3.6.6

(7 B 3.6 CONTAINMENT SYSTEMS
U

B 3.6.6 Containment Spray and Cooling Systems

BASES

BACKGROUND The Containment Spray and Containment Cooling Systems
provide containment atmosphere cooling to limit post
accident pressure and tem)erature in containment to less
than the design values. Reduction of containment pressure
and the iodine removal capability of the spray reduces the
release of fission product radioactivity from containment to
the environment, in the event of a Design Basis Accident
(DBA) to within limits. The Containment Spray and
Containment Cooling Systems are designed to meet the
requirements of 10 CFR 50. Appendix A. GDC 38 " Containment
Heat Removal." GDC 39. " Inspection of Containment Heat
Removal Systems." GDC 40 " Testing of Containment Heat
Removal Systems." GDC 41. " Containment Atmosphere Cleanup.
GDC 42 " Inspection of Containment Atmosphere Cleanu)
Systems." and GDC 43. " Testing of Containment Atmosplere
Cleanup Systems" (Ref.1).

f- The Containment Cooling System and Containment Spray System
i are Engineered Safety Feature (ESF) Systems and are

discussed in UFSAR. Sections 9.4.8 and 6.5.2. respectively
(Refs. 2 and 3). They are designed to ensure that the heat
removal capability required during the post accident period
can be attained. The Containment Spray System in
conjunction with the Containment Cooling System limit and
maintain post accident conditions to less than the
containment design values. In addition, the Containment
Spray System and Containment Cooling System provide an
alternate hydrogen control function to the hydrogen
recombiners, hydrogen mixing, during pnst Loss Of Coolant
Accident (LOCA) conditions.

,e
\._/
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Containment Spray and Cooling Systems
B 3.6.6

BASES

BACKGROUND (continued) l

Containment Sorav System

The Containment Spray System consists of two separate 100%
capacity trains each capable of meeting the design bases.
Each train includes a containment spray pump, spray headers.
nozzles, valves, and pi aing. Each train is powered from a
separate ESF bus. The Refueling Water Storage Tank (RWST) !
supplies borated water to the Containment Spray System I

during the injection phase of operation. In the
recirculation mode of operation, containment spray pump )
suction is transferred from the RWST to the containment
sump (s).

The Containment Spray. System provides a spray of cold !borated water mixed with sodium hydroxide (NaOH) from the '

spray additive tank into the upper regions of containment to j
reduce the containment pressure and temperature and to t

reduce fission products from the containment atmosphere i

during a DBA. The RWST solution temperature is an important
factor in determining the heat removal capability of the
Containment Spray System during the injection phase. In the
recirculation mode of o)eration, heat is removed ..m theQq containment sump water )y the residual heat remov .. heat

i
exchangers. Each train of the Containment Spray System '

provides adequate spray coverage to meet the system design
requirements for containment heat removal.

The Spray Additive System injects an NaOH solution into the
s) ray. The resulting alkaline pH of the spray enhances the
a)ility of the spray to scavenge fission products from the
containment atmosphere. The NaOH added in the spray also
ensures an alkaline )H for the solution recirculated in the
containment sump. T1e pH band of the containment sump water
minimizes the evolution of iodine while minimizing the
occurrence of chloride and caustic stress corrosion on
mechanical systems and components exposed to the fluid. The
chemical aspects of iodine removal capability are addressed
in LCO 3.6.7. " Spray Additive System."

/

'k
_
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Containment Spray and Cooling Systems
B 3.6.6

[ BASES

BACKGROUND (continued)

The Containment Spray System is actuated either
automatically by a containment High-3 pressure signal or
manually. An automatic actuation opens the containment
spray pump discharge valves, starts the two containment
spray pumps, and begins the injection phase. A manual
actuation of the Containment Spray System requires the
operator to actuate two separate switches on the main
control board to beg!n the same sequence. Theinjection
phase continues ur.til an RWST LO-3 alarm is received, and
the operator manually aligns the system to the recirculation
mode. The Containment Saray System in the recirculation

imode maintains an equili arium temperature between the '

containment atmosphere and the recirculated sump water.
Operation of the Containment Spray System in the

,

recirculation mode is controlled by the operator in '

accordance with the emergency operating procedures.

Containment Coolina System

Two trains of containment cooling. each of sufficient
capacity to supply 100% of the design cooling requirement

' ,e are provided. Each train consisting of two Reactor
'

\' Containment Fan Coolers (RCFCs) is supplied with cooling
water from a separate train of Essential Service Water (SX)
and is powered from a separate ESF bus. During all
o)erating conditions, air is drawn from the u)per volume of

,

t1e containment approximately 50 feet above tie operating j
floor by a return air riser (one riser.for each RCFC unit).
The return air is then routed through the SX cooling coils. I

the Chilled Water (WO) cooling coils, and the fan and
discharge duct (one for each RCFC unit). The RCFC
discharges directly into the lower containment volume.
The WO chiller unit condensers are served by the SX return
from the RCFC SX cooling coils. Upon receipt of an ESF :

signal, the WO condensers are automatically isolated from
SX.

Containment Cooling System train A consists of RCFC A and C:
and train B consists of RCFC B and D.

,

Og
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Containment Spray and Cooling Systems
B 3.6.6

BASES

BACKGROUND (continued)
;

During normal operation, the fans are operated at high speed i

with SX supplied to the cooling coils. The Containment
Cooling System is designed to limit the ambient containment
air temperature during normal unit operation to less than

ithe limit specified in LC0 3.6.5. " Containment Air '

Temperature-." This temperature limitation ensures that the
containment temperature does not exceed the initial
temperature conditions assumed for the DBAs.

In post accident operation following an actuation signal,
the Containment Cooling System fans are designed to start
automatically in slow speed if not already running. If
running in high (normal) speed, the fans automatically shift
to slow speed. The fans are operated at the lower speed
during accident conditions to prevent adverse fan conditions
(e.g.. motor overload, increased blade stresses) from the

ihigher mass atmosphere. The temperature of the SX is an !important factor in the heat removal capability of the fan |units. '

(q.] APPLICABLE The Containment Spray System and Containment Cooling System
SAFETY ANALYSES limit the temperature and pressure that could be experienced !following a DBA. The limiting DBAs considered are the LOCA

and the Steam Line Break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure and temperature transients. '

No DBAs are assumed to occur simultaneously or
consecutively. The postulated DBAs are analyzed with regard
to containment ESF systems, assuming the loss of one ESF
bus, which is the worst case single active failure and
results in one train of the Containment Spray System and
Containment Cooling System being rendered inoperable.

r
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Containment Spray and Cooling Systems i

B 3.6.6 |

O BASESG
APPLICABLE SAFETY ANALYSES (continued) |

The analysis and evaluation show that under the worst case I

scenario, the highest peak containment pressure is 47.8 psig
i

for Unit 1 and 44.4 psig for Unit 2 (ex)erienced during a
LOCA). The analysis shows that the peac containment
temperature is 319.7 F (experienced during an SLB). Both
results meet the intent of the design basis. (See the Bases
for LCO 3.6.4. " Containment Pressure," and LCO 3.6.5 for a
detailed discussion.) The analyses and evaluations assume a

i

unit specific power level of 3579 MWt. one containment spray |

train and one containment cooling train operating, and
initial (pre-accident) containment conditions of 120 F and
0.3 psig. Evaluations were performed that showed if the
initial pressure was raised to 1 psig the maximum peak
pressure would be 47.8 psig for Unit 1 and 44.4 psig for
Unit 2. The analyses also assume a response time delayed
initiation to provide conservative peak calculated

|containment pressure and temperature responses.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular. the effectiveness of the

3 Emergency Core Cooling System during the core reflood phase(V of a LOCA analysis increases with increasing containment
backpressure. For these calculations, the containment
backpressure is calculated in a manner designed to
conservatively minimize, rather than maximize, the
calculated transient containment pressures in accordance
with 10 CFR 50. Appendix K (Ref. 4).

The effect of an inadvertent containment spray actuation has
been analyzed. An inadvertent spray actuation results in a

j-3.48 psig cantainment pressure and is associated with the
!sudden cooling effect in the interior of the leak tight i

containment. Additional discussion is provided in the Bases !for LCO 3.6.4.

The modeled Containment Spray system actuation from the
.

|
containment analysis is based on a response time associated '

with exceeding the containment High-3 pressure setpoint to j
achieving _ full flow through the containment spray nozzles.
The Containment Spray System total response time of
58 seconds includes Diesel Generator (DG) startup (for loss
of offsite power), sequencing of equipment, containment
spray pump startup, and spray line filling (Ref. 5).

(3% ,|
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Containment Spray and Cooling Systems
B 3.6.6

BASES

APPLICABLE SAFETY ANALYSES (continued)

Containment cooling train performance for post accident
conditions is given in Reference 6. The result of the
analysis is that each train can provide 100% of the required
peak cooling capacity during the post accident condition.
The train post accident cooling capacity under varying
containment ambient conditions, required to perform the
accident analyses, is also shown in Reference 7.

I

The modeled Containment Cooling System actuation from the
i

containment analysis is based upon a response time
1

associated with exceeding the containment High-3 pressure
setpoint to achieving full Containment Cooling System air
and safety grade cooling water flow. The Containment
Cooling System total response time of 40 seconds, includes
signal delay, DG startup (for loss of offsite power), and
service water pump startup times (Ref. 5).

The Containment Spray System and the Containment Cooling
System satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

_

'

LCO During a DBA, a minimum of one containment cooling train and
one containment spray train are required to maintain the
containment peak pressure and temperature below the design :
limits (Ref. 7). Additionally, one containment spray train '

is also required to remove iodine from the containment
atmosphere and maintain concentrations below those assumed
in the safety analysis. To ensure that these requirements
are met, two containment s) ray trains and two containment
cooling trains must be OPERABLE. The chemical aspects of
iodine removal capability are addressed in LC0 3.6.7.
Therefore, in the event of an accident, at least one train
in each system operates, assuming the worst case single i

active failure occurs.

Each Containment S
headers, nozzles, pray System includes a spray pump. spray! valves, piping, instruments, and controls
to ensure an OPERABLE flow path capable of taking suction

! from the RWST upon an ESF actuation signal and manually'

transferring suction to the containment sump.
'
,

|
,

h

.

.O
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Containment Spray and Cooling Systems
B 3.6.6

BASES

LC0 (continued)

Each Containment Cooling System includes cooling coils,
dam)ers. fans, instruments, and controls to ensure an
OPERABLE flow path.

APPLICABILITY In MODES 1, 2. 3. and 4, a DBA could cause a release of |
radioactive material to containment and an increase in
containment pressure and temperature requiring the operation
of the containment spray trains and containment cooling

|trains. '

In MODES 5 and 6, the probability and consequences of these
events are recuced due to the aressure and temperature
limitations of these MODES. T1us, the Containment Spray
System and the Containment Cooling System are not required
to be OPERABLE in MODES 5 and 6.

ACTIONS .A_J
'

With one containment spray train inoperable, the inoperable
containment spray train must be restored to OPERABLE status
within 7 days. In this Condition, the remaining OPERABLE
spray and cooling trains are adequate to perform the iodine
removal and containment cooling functions. The 7 day
Completion Time takes into account the redundant heat I
removal capability afforded by the Containment Spray System.
reasonable time for repairs, and low probability of a DBA
occurring during this period.

The 14 day portion of the Completion Time for Required
Action A.1 is based upon engineering judgment. It takes
into account the low probability of coincident entry into
two Conditions in this Specification coupled with the low !
3robability of an accident occurring during this time.
Refer to Section 1.3. " Completion Times," for a more
detailed discussion of the purpose of the "from discovery of
failure to meet the LC0" portion of the Completion Time.

i

O
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Containment Spray and Cooling Systems |

B 3.6.6

CJ BASES

ACTIONS (continued)

B.1 and B.2
i

|

If the inoperable containment spray train cannot be restored !

to OPERABLE status within the required Completion Time the '

unit must be brought to a MODE in which the LCO does not
apply. To achieve this status. the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
84 hours. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner and without
challenging plant systems. The extended interval to reach
MODE 5 allows additional time for attempting restoration of
the containment spray train and is reasonable when

.

considering the driving force for a release of radioactive '

material from the Reactor Coolant System is reduced in
MODE 3.

IU I

With one or more of the containment cooling trains
inoperable, the inoperable containment cooling train (s) must

p) be restored to OPERABLE status within 7 days. The OPERABLE
components in this degraded condition provide iodine removal .

s''
!capabilities and 3rovide a redundant cooling system for heat

removal needs. T1e 7 day Completion Time was developed
taking into account the heat removal capabilities afforded
by the Containment Spray System and the low probability of
DBA occurring during this period.

The 14 day portion of the Completion Time for Required
Action C.1 is based upon engineering judgment. It takes

.

into account the low probability of coincident entry into i
two Conditions in this Specification coupled with the low
3robability of an accident occurring during this time.
Refer to Section 1.3 for a more detailed discussion of the

,

purpose of the "from discovery of failure to meet the LC0"
portion of t!ie Completion Time.

.Q,

V
BYRON - UNITS 1 & 2 B 3.6.6 - 8 Revision 0



_ - - . . . - . . . - . _ - - . - - _ - -.- . _ . - _ - -

!

i
Containment Spray and Cooling Systems

B 3.6.6

BASES

ACTIONS-(continued)
|

|
D,1 and D.2

If the Required Action and associated Completion Time of
Condition C of this LCO are not met, the unit must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

L1
With two containment spray trains or any combination of
three or more containment spray and cooling trains
inoperable, the unit is in a condition outside the accident
analysis. Therefore LCO 3.0.3 must be entered immediately.

SURVEILLANCE SR 3.6.6.1py REQUIREMENTS

Verifying the correct alignment for manual, power operated,
and automatic valves in the containment spray flow path
provides assurance that the proper flow paths will exist for
Containment Spray System operation. This SR does not apply
to valves that are locked, sealed, or otherwise secured in '

position, since these were verified to be in the correct
:position prior to locking, sealing, or securing. This

SR does not require any testing or valve manipulation.
Rather, it involves verification, through a system walkdown,
that those valves outside containment (only check valves are
inside containment) and capable of potentially being
mispositioned are in the correct position.

'
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Containment Spray and Cooling Systems

B 3.6.6

BASES

| SURVEILLANCE ~ REQUIREMENTS (continued)

SR 3.6.6.2

Operating each containment cooling train fan unit (in slow
speed) for a 15 minutes ensures that all trains are OPERABLE
and that all associated controls are functioning properly.
It also ensures that blockage. fan or motor failure. or
excessive vibration can be detected for corrective action.
The 31 day Frequency was developed considering the known
reliability of the fan units and controls, the two train,

| redundancy available, and the low probability of significant
degradation of the containment cooling train occurring
between surveillances. It has also been shown to be
acceptable through operating experience.

! SR 3.6.6.3

[ Verifying that each containment cooling train SX cooling
L flow rate to each cooling unit is a 2660 gpm provides
!

assurance that the design flow rate assumed in the safety
I analyses will be achieved. The Frequency was developed
'

considering the known reliability of the SX System, the two
!p . train redundancy available, and the low probability of a
! (~ - significant degradation of flow occurring between
' surveillances.-

SR 3.6.6.4

Verifying each containment spray pump's developed head at
the flow test point is greater than or equal to the requiredt

developed head (resulting in 265 psig discharge pressure)
ensures that spray pump performance has not degraded during

! the cycle. Flow and differential pressure are normal tests
!

of centrifugal pump performance required by SECTION XI of
the ASME Code (Ref. 8). Since the containment spray pumps
cannot be tested with flow through the spray headers, they
are tested on recirculation flow. This test confirms one
point on the pump design curve and is indicative of overall

i performance. Such inservice tests confirm component
'

OPERABILITY. trend performance.'and detect incipient
failures by abnormal performance. The Frequency of the
SR is in accordance with the Inservice Testing Program.

|
|
|

!
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Containment Spray and Cooling Systems4

B 3.6.6

C''i BASESD |

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.6.5 and SR 3.6.6 6
,

These SRs require verification that each automatic
containment spray valve actuates to its correct position and
that each containment spray pump starts upon recei)t of an
actual or simulated actuation of a containment Hig1-3
pressure signal. This Surveillance is not required for
valves that are locked, sealed, or otherwise secured in the
required Josition under administrative controls. The
18 month :requency is based on the need to perform these
Surveillances under the conditions that apply during a unit
outage and the potential for an unplanned transient if the !Surveillances were performed with the reactor at power. 1

Operating experience has shown that these components usually |
Jass the Surveillances when performed at the 18 month
Irequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

The surveillance of containment sump isolation valves is
also required by SR 3.5.2.5. A single surveillance may be
used to satisfy both requirements.

O Sa a.6.8.7

This-SR requires verification that each containment cooling
train actuates upon receipt of an actual or simulated safety
injection signal. The 18 month Frequency is based on
engineering judgment and has been shown to be
acceptable through operating experience. See SR 3.6.6.5 and
SR 3.6.6.6, above, for further discussion of the basis for
the 18 month Frequency.

SR 3.6.6.8

With the containment spray inlet valves closed and the spray
header drained of any solution low pressure air or smoke
can be blown through test connections. This SR ensures that
each spray nozzle is unobstructed and provides assurance i

that spray coverage of the containment during an accident is
not degraded. Due to the passive design of the nozzle, a
test at 10 year intervals is considered adequate to detect
obstruction of the nozzles.

C)
U
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Containment Spray and Cooling Systems
B 3.6.6

BASES

REFERENCES 1. 10 CFR 50, Ap)endix A. GDC 38 GDC 39 GDC 40, GDC 41.
GDC 42, and G)C 43.

2. UFSAR. Section 9.4.8.

3. UFSAR Section 6.5.2.

4. 10 CFR 50 Appendix K.

5. UFSAR Section 6.2.1.1.3.

6. UFSAR, Section 6.2.2.

7. UFSAR, Section 6.2.-

,

!

8. ASME. Boiler and Pressure Vessel Code, SECTION XI.

(3v

!

|

.
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Spray Additive System
B 3.6.7

8 3.6 CONTAINMENT SYSTEMS

B 3.6.7 Spray Additive System

BASES

BACKGROUND The Spray Additive System is a subsystem of the Containment
Spray System that assists in reducing the iodine fission
product inventory in the containment atmosphere resulting
from a Design Basis Accident (DBA) and is described in UFSAR
Section 6.5.2 (Ref. 1).

Radiciodine in its various forms is the fission pro' duct of
3rimary concern in the evaluation of a DBA. It is absorbed
)y the spray from the containment atmosphere. To enhance
the iodine absorption capacity of the spray, the spray
solution is adjusted to an alkaline pH that promotes iodine
hydrolysis, in which iodine is converted to nonvolatile
forms. Because of its stability when exposed to radiation
and elevated temperature, sodium hydroxide (NaOH) is the
preferred spray additive. The NaOH added to the spray also
ensures an equilibrium sump pH value of a 8.0 and s 11.0 of
the solution recirculated from the containment sump. This

V] pH band minimizes the evolution of iodine, while minimizingr
the occurrence of chloride and caustic stress corrosion on
mechanical systems and components. ]

The Spray Additive System consists of one spray additive
tank that is shared by the two trains of spray additive
equipment. Each train of equipment provides a flow path
from the spray additive tank to a containment spray pump and
consists of an eductor for each containment spray pump,
valves, instrumentation, and connecting piping. Each

! eductor draws the NaOH spray solution from the common tank
1

using a portion of the borated water discharged by the 1

containment spray pump as the motive flow. The eductor
mixes the NaOH solution and the borated water and discharges
the mixture into the spray pump suction line. The eductors
are designed to ensure that the pH of the spray mixture is
between 8.5 and 12.8.

|

l'

i

'u
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Spray Additive System j

B 3.6.7

pJ BASES

BACKGROUND (continued)

The Containment Spray System actuation signal opens the
valves from the spray additive tank to the eductor
(CS019A/B). the discharge valve to the eductor from the CS
pump discharge (CS010A/B). if not already open, and the
isolation valve into containment (CS007A/B): in addition to
starting the CS pumps. The 30% to 36% NaOH solution is
drawn into the spray pump suctions. The. spray additive tank
capacity r ovides for the addition of NaOH solution to all
of the water sprayed from the Refueling Water Storage Tank
(RWST) into containment. The percent solution and volume of
solution sprayed into containment ensures a long term
containment sump pH of a 8.0 and s 11.0. This ensures the
continued iodine retention effectiveness of the sump water
during the recirculation phase of spray operation and also
minimizes the occurrence of chloride induced stress
corrosion cracking of the stainless steel recirculation
piping.

APPLICABLE The Spray Additive System is essential to the removal of
SAFETY ANALYSES airborne iodine within containment following a DBA.

Following the assumed release of radioactive materials into
containment, the containment is assumed to leak at its
design value volume following the accident. The analysis
assumes that 100% of containment is covered by the spray
(Ref. 2).

The DBA response time assumed for the Spray Additive System
is the same as for the Containment Spray System and is
discussed in the Bases for LCO 3.6.6 " Containment Spray and
Cooling Systems."

The DBA analyses assume that one train of the Containment
S) ray System / Spray Additive System is inoperable and that
tie entire spray additive tank volume is added to the
remaining Containment Spray System flow path.

The Spray Additive System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

BYRON - UNITS 1 & 2 83.6.7-2 Revision 0

-- _



._ _ _ . ._ _. _ _ ._______ __ . _ __

Spray Additive System
B 3.b.7

!

( BASES

LCO The Spray Additive System is necessary to reduce the release
of radioactive material to the environment in the event of a
DBA. -To be considered OPERABLE,-the volume and
concentration of the s] ray additive solution must be
sufficient to provide laOH injection into the spray flow
until the Containment Spray System suction path i switched
from the RWST to the containment sump, and to rd the
average spray solution pH to a level conducive to iodine
removal, namely, to a 8.0 and s 11.0. This pH range
maximizes the effectiveness of the iodine removal mechanism
without introducing conditions that may induce caustic
stress corrosion cracking of mechanical system components.
In addition, it is essential that valves in the Spray
Additive System flow paths are properly positioned and that
automatic valves are capable of activating to their correct
positions.

APPLICABILITY In MODES 1, 2, 3, and 4. a DBA could cause a release of
radioactive material to containment requiring the operation
of the Spray Additive System. The Spray Additive System
assists in reducing the iodine fission product inventory

r w) prior to release to the environment.(
In MODES 5 and 6., the probability and consequences of these
events are reduced due to the 3ressure and temperature
limitations in these MODES. T1us, the Spray Additive System
is not required to be OPERABLE in MODE 5 or 6.

ACTIONS A.1

If the Spray Additive System is inoperable, it must be
restored to OPERABLE within 7 days. The pH adjustment of
the Containment Spray System flow for corrosion protection
and iodine removal enhancement is reduced in this condition.
The Containment Spray System would still be available and
would remove some iodine from the containment atmosphere in
the event of a DBA. The 7 day Completion Time takes into
account the redundant flow path capabilities and the low
probability of the worst case DBA occurring during this
period.

|

f3
V
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Spray Additive System
B 3.6.7

(] BASES
.

C|
'

ACTIONS (continued)

B.1 and B.2

If the Spray Additive System cannot be restored to OPERABLE
status within the required Completion Time the unit must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 84 hours. The ,

allowed Completion Time of 6 hours is reasonable, based on '

cperating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems. The extended interval to reach MODE 5 allows
additional time for attempting restoration of the Spray

,

Additive System and is reasonable when considering the
driving force for a release of radioactive material from the

4

Reactor Coolant System is reduced in MODE 3.

SURVEILLANCE SR 3.6.7.1
REQUIREMENTS

Verifying the correct alignment of Spray Additive System
manual and automatic valves in the spray additive flow path

hm provides assurance that the system is able to provide .'

additive to the Containment Spray System in the event of a
DBA. This SR does not apply to valves that are locked.
sealed, or otherwise secured in position, since these valves
were verified to be in the correct position prior to
locking, sealing, or securing. This SR does not require any
testing or valve manipulation. Rather, it involves
verification, through a system walkdown, that those valves
outside containment and capable of potentially being
mispositioned are in the correct position.

O
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Spray Additive System
B 3.6.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.7.2

To provide effective iodine removal, the containment spray
must be an alkaline solution. Since the RWST contents are
normally acidic, the volume of the spray additive tank must
provide a sufficient volume of spray additive to adjust pH
for all water injected. This SR is performed to verify the j
availability of sufficient NaOH solution in the Spray
Additive System. The 184 day Frequency was developed based
on the low probability of an undetected change in tank
volume occurring during the SR interval (the tank is '

isolated during normal unit operations). Tank level is also
indicated and alarmed in the control room, so that there is
high confidence that a substantial change in level would be j
detected. |

SR 3.6.7.3

This SR provides verification of the NaOH concentration in |
the spray additive tank and is sufficient to ensure that the |
spray solution being injected into containment is at the '

o correct )H level. The 184 day Frequency is sufficient to
,Q ensure tlat the concentration level of NaOH in the spray
'

additive tank remains within the established limits. This
is based on the low likelihood of an uncontrolled change in
concentration (the tank is normally isolated) and the
probability that any substantial variance in tank volume
will be detected.

SR 3.6.7.4

This SR provides verification that each automatic valve in
the Spray Additive System flow path actuates to its correct
position. This Surveillance is not required for valves that
are locked, sealed, or otherwise secured in the required
Josition under administrative controls. The 18 month
:requency is based on the need to perform this Surveillance
under the conditions that apply during a unit outage and the
potential for an unplanned transient if the Surveillance

: were performed with the reactor at power. Operating
experience has shown that these components usually pass the,

| Surveillance when performed at the 18 month Frequency.
Therefore, the Frecuency was concluded to be acceptable from
a reliability stancpoint.

L

O
!%)
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Spray Additive System
B 3.6.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6,7.5

To ensure that the correct pH level is established in the
borated water solution provided by the Containment Spray
System, the flow rate in the Spray Additive System is
verified once every 5 years. This SR provides assurance
that the correct amount of NaOH will be metered into the
flow path in each CS train upon Containment Spray System
initiation. Due to the passive nature of the spray additive
flow controls, the 5 year Frequency is sufficient to
identify component degradation that may affect flow rate.

E

REFERENCES 1. UFSAR. Section 6.5.2.

2. UFSAR Chapter 15.

O
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Hydrogen Recombiners
B 3.6.8

3 8 3.6 CONTAINMENT SYSTEMS(a
B 3.6.8 Hydrogen Recombiners

BASES

BACKGROUND The function of the hydrogen recombiners is to eliminate the
potential breach of containment due to a hydrogen oxygen
reaction.

Per 10 CFR 50.44. " Standards for Combustible Gas Control
Systems in Light-Water-Cooled Reactors" (Ref. 1), and
GDC 41 " Containment Atmosphere Cleanup" (Ref. 2), hydrogen
recombiners are required to reduce the hydrogen
concentration in the containment following a Loss Of Coolant
Accident (LOCA) or Steam Line Break (SLB). The recombiners
accomplish this by recombining hydrogen and oxygen to form
water vapor. The va)or remains in containment, thus
eliminating any disclarge to the environment. The hydrogen
recombiners are manually initiated since flammable limits
would not be reached until several days after a Design Basis
Accident (DBA).

Two 100% capacity independent hydrogen recombiner systems
O- are provided and shared between the units. Each consists of

controls located in the auxiliary building, a power supply
and a recombiner. Recombination is accomplished by heating
a hydrogen air mixture to 1325 F. The resulting water vapor
and discharge gases are cooled prior to discharge from the
recombiner. A single recombiner is capable of maintaining
the hydrogen concentration in containment below the
4.1 volume percent (v/o) flammability limit. Two
recombiners are provided to meet the requirement for
redundancy and independence. Each recombiner is powered
from a separate Engineered Safety Features bus, and is
provided with a separate power panel and control panel.

The hydrogen recombiners are described in UFSAR.
Section 6.2.5 (Ref. 3).

O
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Hydrogen Recombiners
B 3.6.8

BASES

APPLICABLE The hydrogen recombiners provide for the capability of
SAFETY ANALYSES controlling the bulk hydrogen concentration in containment

to less than the lower flammable concentration of 4.1 v/o
following a DBA. This control would prevent a containment
wide hydrogen burn. thus ensuring the pressure and
temperature assumed in the analyses are not exceeded. The
limiting DBA relative to hydrogen generation is a LOCA.
Hydrogen may accumulate in containment following a LOCA as a
result of:

a. A metal steam reaction between the zirconium fuel rod
cladding and the reactor coolant:

b, Radiolytic decom)osition of water in the Reactor
Coolant System (RCS) and the containment sump:

c. Hydrogen in the RCS at the time of the LOCA (i.e..
hydrogen dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrosion of metals exposed to containment spray and
Emergency Core Cooling System solutions.

To evaluate the potential for hydrogen accumulation in
containment following a LOCA. the hydrogen generation as a
function of time following the initiation of the accident is
calculated. Conservative assumptions recommended by
Reference 4 are used to maximize the amount of hydrogen
calculated.

Based on the conservative assumptions used to calculate the
hydrogen concentration versus time after a LOCA. the
hydrogen concentration in the primary containment would
reach 3.5 v/o about 6 days after the LOCA and 4.0 v/o about
2 days later if no recombiner was functioning (Ref. 3).
Initiating the hydrogen recombiners when the primary
containment hydrogen concentration reaches 3.5 v/o will
maintain the hydrogen concentration in the primary
containment below flammability limits.

:

'
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Hydrogen Recombiners
B 3.6.8

BASES

APPLICABLE SAFETY ANALYSES (continued)

The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates
discussed above a single recombiner is capable of limiting
the peak hydrogen concentration in containment to less than
4.0 v/o (Ref. 5).

The hydrogen recombiners satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LC0 Two hydrogen recombiners must be OPERABLE. This ensures
operation of at least one hydrogen recombiner in the event
of a worst case single active failure.

0)eration with at least one hydrogen recombiner ensures that
t1e post LOCA hydrogen concentration can be prevented from
exceeding the flammability limit.

APPLICABILITY In MODES 1 and 2. two hydrogen recombiners are required toe
'

control the hydrogen concentration within containment below
its flammability limit of 4.0 v/o following a LOCA, assuming
a worst case single failure.'

In MODES 3 and 4. both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time in these MODES. the probability of an accident
recuiring the hydrogen recombiners is low. Therefore. the
hycrogen recombiners are not required in MODE 3 or 4.

In MODES 5 and 6. the probability and consequences of a LOCA
are low. due to the pressure and temperature limitations in
these MODES. Therefore. h # ogen recombiners are not
required in these MODES.

v(3 -
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Hydrogen Recombiners.
B 3.6.8

BASES

ACTIONS A_J.

With one containment hydrogen recombiner inoperable, the I

'ino)erable recombiner must be restored to OPERABLE statu: |witlin 30 days. In this condition, the remaining OPERABLE
|hydrogen recombiner is adequate to perform the hydrogen

control function. However, the overall reliability is
reduced because a single failure in the OPERABLE recombiner

lcocld result in reduced hydrogen control capability. The i

30 day Completion Time is based on the availability of the
other hydrogen recombiner, the small probability of a LOCA
or SLB occurring (that would generate an amount of hydrogen
that exceeds the flammability limit), and the amount of time
available after a LOCA or SLB (should one occur) for
operator action to prevent hydrogen accumulation from
exceeding the flammability limit.

Required Action A.1 has been modified by a Note that states I
the provisions of LCO 3.0.4 are not applicable. As a |
result, a MODE change is allowed when one recombiner is i
inoperable. This allowance is based on the availability of I

the other hydrogen recombiner, the small probability of a
;e LOCA or SLB occurring (that would generate an amount of
(4 hydrogen that exceeds the flammability limit), and the
| amount of time available after a LOCA or SLB (should one
t. occur) for operator action to prevent hydrogen accumulation
| from exceeding the flammability limit.

l

I

i
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Hydrogen Recombiners
B 3.6.8

O . BASES
J

ACTIONS (continued)

B.1 and B.2

With two hydrogen recombiners inoperable, the ability to
perform the hydrogen control function via alternate
ca) abilities must be verified by administrative means within
1 lour. The alternate hydrogen control capabilities are
provided by the natural convection processes. containment
fan cooler operation.. containment spray, and the Post-LOCA
Purge System. The 1 hour Completion Time allows a
reasonable period of time to verify that a loss of hydrogen
control function does not exist. In addition, the alternate

hydrogen control system capability must be verified once per
12 hours thereafter to ensure its continued availability.
Both the initial verification and all subsequent
verifications may be performed as an administrative check by
examining logs or other information to determine the
availability of the alternate hydrogen control system. It

|does not mean to aerform the Surveillances needed to i

demonstrate OPERA3ILITY of the alternate hydrogen control '

system. If the ability to perform the hydrogen control
function is maintained. continued operation is permitted
with two hydr.: gen recombiners inoperable for up to 7 days, 's

s") Seven days is a reasonable time to allow two hydrogen
recombiners to be inoperable because the hydrogen control
function is maintained and because of the low probability of
the occurrence of a LOCA that would generate hydrogen in the j
amounts capable of exceeding the flammability limit. !

C.1

If the inoperable hydrogen recombiner(s) cannot be restored !
|- to OPERABLE status within the required Completion Time or !

| the hydrogen control function cannot be maintained the
{

| plant must .Se brought to a MODE in which the LCO does not )
| apply. To achieve this status, the plant must be brought to ;

at least MODE 3 within 6 hours. The Completion Time of '

6 hour; is reasonable, based on operating experience, to
reach MJOE 3 from full power conditions in an orderly manner
and without challenging plant systems.

/m

.U.
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Hydrogen Recombiners
B 3.6.8 i,

BASES

SURVEILLANCE SR 3.6.8.1
REQUIREMENTS

Performance of a system functional test for each hydrogen
recombiner ensures the recombiners are operational and can
attain and sustain the temperature necessary for hydrogen

.

|
recombination. In particular, this SR verifies that the '

minimum heater sheath tem 3erature increases to a 1200 F in '

s 90 minutes. After reacling 1200 F, the power is increased
to maximum power for approximately 2 minutes and power is
verified to be a 38 kW. t

i

Operating experience has shown that these components usually |
3 ass the Surveillance when 3erformed at the 18 month !

r requency Therefore, the :requency was concluded to be
acceptable from a reliability standpoint.

SR 3.6.8.2

This SR ensures there are no physical problems that could >

affect recombiner operation. Since the recombiners are !
mechanically passive they are not subject to mechanical !

failure. The only credible failure involves loss of power. -i
p blockage of the internal flow, missile impact, etc. :

A visual inspection is sufficient to determine abnormal
conditions (e.g. , loose wiring or structural connections,
deposits of foreign material, etc.) that could cause such
failures. The 18 month Frequency for this SR was developed l

considering the incidence of hydrogen recombiners failing
the SR in the past is low.

|

SR 3.6.8.3

This SR requires aerformance of a resistance to ground test
for each heater plase to ensure that there are no
detectable grounds in any heater phase. This is
accomplished by verifying that the resistance to ground for
any heater phase is a 10,000 ohms.

The 18 month Frequency for this Surveillance was developed
considering the incidence of hydrogen recombiners failing
the SR in the past is low.

O
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Hydrogen Recombiners
B 3.6.8

BASES

REFERENCES '1. 10 CFR 50.44..

2. 10 CFR 50, Appendix A. GDC 41. ,

)
3. UFSAR. Section 6.2.5. '

4. Regulatory Guide 1.7. Revision 2.

5. UFSAR, Chapter 15.

\
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MSSVs
B 3.7.1

B 3.7 PLANT SYSTEMS
;

B 3.7.1 Main Steam Safety Valves (MSSVs)
,

BASES
_

,

BACKGROUND The primary purpose of the MSSVs is to 3rovide overpressure ;

protection for the secondary system. T1e MSSVs also provide
protection against overpressurizing the Reactor Coolant
Pressure Boundary (RCPB) by providing a heat sink for the
removal of energy from the Reactor Coolant System (RCS) if
the preferred heat sink, provided by the Condenser and
Circulating Water System is not available. The MSSVs also -

serve as Containment Isolation Valves (CIVs); however, the
CIV function is addressed in LC0 3.6.3. " Containment !

Isolation Valves."

Five MSSVs are located on each main steam header, outside
containment, u) stream of the main steam isolation valves. as
described in tie UFSAR. Section 10.3.1 (Ref.1). The MSSV -

capacity criteria is 110% of rated steam flow at 110% of the
steam generator design pressure. This meets the
requirements of the ASME Code. Section III (Ref. 2). The
MSSV design includes staggered set)oints according to
Table 3.7.1-2 in the accompanying _CO. so that only the'
needed valves will actuate. Staggered setpoints reduce the
potential for valve chatterino that is due to steam pressure
insufficient to fully open all slves following a turbine
reactor trip.

APPLICABLE The design basis for the MSSVs conies from Reference 2 and
SAFETY ANALYSES its purpose is to limit the secondary system pressure to

s 110% of design pressure when passing 100% of design steam
flow. This design basis is sufficient to cope with any
Anticipated Operational Occurrence (A00) or accident
considered in the Design Basis Accident (DBA) and transient
analysis. The MSSVs are also credited as CIVs (refer to
LCO 3.6.3).

|
|

!

O
'
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MSSVs
B 3.7.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

The events that challenge the relieving capacity of the
MSSVs. and thus RCS pressure, are those characterized as
decreased heat removal events, which are presented in the
UFSAR. Section 15.2 (Ref 3). Of these, the full power
turbine trip without steam dump is the limiting A00. This
event also terminates normal feedwater flow to the steam
generators.

The transient response for turbine trip without a direct
reactor trip presents no hazard to the integrity of the RCS
or the Main Steam System. If a minimum reactivity feedback
is assumed the reactor is tripped on high pressurizer
pressure. In this case, the pressurizer safety valves o
and RCS pressure remains below 110% of the design value. pen,
The MSSVs also open to limit the secondary steam pressure.

If maximum reactivity feedback is assumed, the reactor is
tripped on overtemperature AT. The departure from nucleate
boiling ratio increases throughout the transient, and never
drops below its initial value. Pressurizer relief valves
and MSSVs are activated and prevent overaressurization in
the primary and secondary systems. The iSSVs are assumed to.O have two active and one passive failure modes. The active
f?ihire modes are spurious opening, and failure to reclose
mo ?pened. The passive failure mode is failure to open !

,

u;.un demand.

The MSSVs satisfy Criterion 3 of 10 CFR Z.36(c)(2)(ii).

i

!

!

!

|

|

O ,
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MSSVs !

B 3.7.1

BASES

LC0- The acutent analysis requires five MSSVs per steam
generator to provide overpressure protection for design ;basis transients occurring at 102% RTP. An MSSV will be j

considered ino)erable if it fails to o)en on demand. The )
LCO requires tlat five MSSVs be OPERAB_E in compliance with :Reference 2. even though this is not a requirement of the
DBA analysis. This is because operation with less than.the
full number of MSSVs requires limitations on allowable
THERMAL POWER (to meet ASME Code requirements). These !

,

limitations are according to Table 3.7.1-1 in the i

accompanying LCO.

The OPERABILITY of the MSSVs is defined as the ability to
.open within the setpoint tolerances. relieve steam generator
overpressure, and reseat when pressure has been reduced. ;

The OPERABILITY of the MSSVs is determined by periodic
surveillance testing in accordance with the Inservice |

Testing Program.
|

The lift settings, according to Table 3.7.1-2. in the j
accompanying LCO. correspond to ambient conditions of the ;

valve at nominal operating temperature and pressure.
,

This LCO provides assurance that the MSSVs will perform
their designed . safety functions to mitigate the conseqJences
of accidents that could result in a challenge to the RCPB.

I
!

APPLICABILITY In MODE 1 above 25% RTP. the number of MSSVs per steam !

generator required to be OPERABLE must be according to
Table 3.7.1-1 in the accompanying LCO. Below 25% RTP in
MODES 1. 2. and 3. only two MSSVs per steam generator are

,

required to be OPERABLE. <

In MODES 4 and 5. there are no credible transients recuiring
the MSSVs. The steam generators are not normally usec for
heat removal in MODES 5 and 6. and thus cannot be
overpressurized there is no requirement for the MSSVs to be
OPERABLE in these MODES.

l

|

N.
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MSSVs
B 3.7.1

il BASES
V

ACTIONS The ACTIONS table is modified by a Note indicating that
separate Condition entry is allowed for each MSSV.

A1

With one or more MSSVs inoperable, reduce power so that the
available MSSV relieving capacity meets Reference 2
requirements for the applicable THERMAL POWER.

Operation with less than all five MSSVs OPERABLE for each
steam generator is permissible, if THERMAL POWER is limited
to the relief capacity of the remaining MSSVs. This is
accomplished by restricting THERMAL POWER so that the energy
transfer to the most limiting steam generator is not greater
than the available relief capacity in that steam garerator.
For example if one MSSV is inoperable in one steas
generator, the relief capacity of that steam generator is
reduced by approximately 20%. To offset this reduction in

)relief capacity, energy transfer to that steam generator l

must be similarly reduced by at least 20%. This is
I

accomplished by reducing THERMAL POWER by at least 20%. '

which conservatively limits the energy transfer to all steam
,p generators to approximately 80% of total capacity,
y consistent with the relief capacity of the m st limiting jsteam generator.

i

As described in Reference 4 when the Moderator Temperature |
Coefficient is positive the reactor power may increase above
the initial value during a loss of load / turbine trip event. !
Thus, the power must be reduced in '4 hours (Required
Action A.1) to less than or equal to the value specified in
Table 3.7.1-1, corresponding to the number of OPERABLE i
MSSVs.

The allowed Completion Times are reasonabic based on
operating experience to accomplish the Required Actions in
an orderly manner without challenging plant systems.

<

L

|
i

| BYRON - UNITS 1 & 2 B 3.7.1 - 4 Revision 0

|



1

MSSVs
B 3.7.1

I 't BASES
U

ACTIONS (continued)

The applicable power limits of Table 3.7.1-1 are derived on
the following bases:

High & = 100 ' w, h N'/g

Q K< ,

Where:

High $ = Safety Analysis power range high neutron
flux setpoint, in percent.

0 Nominal NSSS power rating of the plant=

(including reactor coolant pump heat), in
Mwt (= 3427.6 Mwt).

K Conversion factor = 947.82 (BTU /sec)/Mwt.=

w, minimum total steam flow rate capability of=

the OPERABLE MSSVs on any one steam
^s, generator at the highest MSSV openingf

!,'') pressure including tolerance and
accumulation, as appropriate, in lbm/sec.

h Heat of vaporization for steam at the=g
highest MSSV opening pressure including
tolerance and accumulation, as appropriate,
in BTU /lbm.

Number of loops in the plant (= 4). |N =

The values calculated from this algorithm were adjusted
lower for use in Table 3.7.1-1 to account for instrument and
channel uncertainties (9% power).

r)
G
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MSSVs
B 3.7.1

O BASES
U

ACTIONS (continued)

B.1 and B.2

If the MSSVs cannot be restored to OPERABLE status or
THERMAL POWER is not reduced within the associated

,

Completion Time, or if one or more steam generators have
Iless than two MSSVs OPERABLE. the unit must be placed in a '

MODE in which the LC0 does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating
experience to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant system.s.

SURVEILLANCE SR 3.7.1.1
REQUIREMENTS

This SR verifies the OPERABILITY of the MSSVs by the
;verification of each MSSV lift setpoint in accordance with '

the Inservice Testing Program. The ASME Code. Section XI(q (Ref. 5) requires that safety and relief valve tests be
') performed in accordance with ANSI /ASME OM-1-1987 (Ref. 6).

According to Reference 6. the following tests are required:

a. Visual examination:

b. Seat tightness determination:
.

c. Setpoint pressure determination (lift setting);

d. Compliance with owner's seat tightness criteria: and i

e. Verification of the balancing device integrity on
balanced valves.

The ANSI /ASME Standard requires that all valves be tested
every 5 years. and a minimum of 20% of the valves be tested
every 24 months. The ASME Code specifies the activities and
frequencies necessary to satisfy the requirements.
Table 3.7.1-2 allows a i 3% setpoint tolerance for
OPERABILITY: however, the valves are reset to 1% during
the Surveillance to allow for drift.

|G](:

4
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MSSVs
B 3.7.1

(9 BASES
%J

SURVEILLANCE REQUIREMENTS (continued)

This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the SR. The MSSVs
may be either bench tested or tested in situ at hot
conditions using an assist device to simulate lift pressure.
If the MSSVs are not tested at hot conditions, the lift
setting pressure shall be corrected to ambient conditions of
the valve at operating temperature and pressure.

REFERENCES 1. UFSAR Section 10.3.1. !

l

2. ASME. Boiler and Pressure Vessel Code. Section III.
Article NC-7000, Class 2 Components.

3. UFSAR. Section 15.2.

4. NRC Information Notice 94-60, " Potential
Overpressurization of the Main Steam System."
August 22, 1994.

n 5. ASME. Boiler and Pressure Vessel Code, Section XI.
('I

6. ANSI /ASME OM-1-1987 and applicable Addenda.

|

\.

BYRON - UNITS 1 & 2 B 3.7.1 - 7 Revision 0



L
.-.-- --

:
:
'

|
I

MSSVs
B 3.7.1 i

BASES '

-

!

,

!.
|

i
1

!
i

1
|
|
|

|

This page intentionally left blank.
i

|-

L

1 :

|

|

l-
(
|
,

|

.

$(
:-
l' BYRON - UNITS 1 & 2 B 3.7.1 - 8 Revision 0

|
, __ _ . __ . . _ . . . _ . __ -- _



MSIVs
B 3.7.2

=

B 3.7 PLANT SYSTEMS

B 3.7.2 Main Steam Isolation Valves (MSIVs)

BASES

BACKGROUND The MSIVs isolate steam flow from the secondary side of the
steam generators following a High Energy Line Break (HELB).
MSIV closure terminates flow from the unaffected (intact)
steam generators.

One MSIV is located in each main steam lire outside, but
close to containment. The MSIVs are downstream from the
Main Steam Safety Valves (MSSVs), to prevent MSSV isolation
from the steam generators by MSIV closure. Closing the
MSIVs isolates each steam generator from the others, and
isolates the turbine. Steam Dump System, and other auxiliary
steam supplies from the steam generators.

The MSIVs close on a main steam isolation signal generated
by Steam Line Low Pressure Steam Line High Negative Rate,

^

or High-2 containment pressure. The MSIVs fail as is on
loss of control or actuation power.

O
d Each MSIV has an MSIV bypass valve. Although these bypass

valves are normally closed, they receive the same automatic
closure signal as do their associated MSIVs. The MSIVs may
also be actuated manually.

A description of the MSIVs is found in the UFSAR,
Section 10.3 (Ref. 1).

O
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MSIVs
B 3.7.2

(V9 BASES

APPLICABLE The design basis of the MSIVs is established by the
SAFETY ANALYSES analysis for the large Steam Line Break (SLB) outside

containment. discussed in the UFSAR. Section 15.1.5
(Ref. 2). It is also affected by the accident analysis of
the SLB events presented in the UFSAR, Section 6.2 (Ref. 3).
The de. sign precludes the blowdown of more than one steam
generator, assuming a single active component failure (e.g..
the failure of one MSIV to close on demand).

The accident analysis compares several different SLB events
against different acceptance criteria. The large SLB
outside containment u) stream of the MSIV is limiting for
offsite dose, althoug1 a break in this short section of main
steam header has a very low probability. The large SLB
inside containment at hot zero power is the limiting case
for a post trip return to power. .The analysis includes
scenarios with offsite power available, and with a loss of
offsite power following turbine trip. With offsite power
available the reactor coolant pumps continue to circulate
coolant through the steam generators, maximizing the Reactor

'

Coolant System (RCS) cooldown. With a loss of offsite
'

power, the response of mitigating systems is delayed,
p Significant single failures considered include failure of an(j MSIV to close.

.

The MSIVs serve only a safety function and remain open
during power operation. These valves operate under the
following situations:

a. An HELB inside containment. In order to maximize the
mass and energy release into containment, the analysis
assumes that the MSIV in the affected steam generator
remains open. For this accident scenario, steam is
discharged into containment from all steam generators
until the remaining MSIVs close. After MSIV closure,
steam is discharged into containment only from the
affected steam generator and from the residual steam
in the main steam header downstream of the closed
MSIVs in the unaffected loops. Closure of the MSlVs
isolates the break from the unaffected steam
generators.

BYRON - UNITS 1 & 2 B 3.7.2 - 2 Revision 0
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MSIVs ,

B 3.7.2 (
,

'() BASES
%>

APPLICABLE SAFETY ANALYSES (continued)
.

i

b. A break outside of containment and upstream from the
MSIVs is not a containment pressurization concern.
The uncontrolled blowdown of more than one steam
generator must be prevented to limit the potential for
uncontrolled RCS cooldown and positive reactivity
addition. Closure of the MSIVs isolates the break and
limits the blowdown to a single steam generator.

,

c. A break downstream of the MSIVs will be isolated by
the closure of the MSIVs. 8

d. Following a steam generator tube rupture, closure of
the MSIVs isolates the ruptured steam generator from
the intact steam generators to minimize radiological
releases. '

e. The MSIVs are also utilized during other events such
as a feedwater line break. This event is less
limiting so far as MSIV OPERABILITY is concerned.

The MSIVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LC0 This LCO requires that four MSIVs in the steam lines be
OPERABLE. The MSIVs are considered OPERABLE when the
isolation times are within limits, and they close on an
isolation actuation signal.

This LCO provides assurance that the MSIVs will perform
their design safety function to mitigate the consequences of
accidents that could result in offsite exposures comparable
to the 10 CFR 100 (Ref. 4) limits or the NRC staff approved
licensing basis.

BYRON - UNITS 1 & 2 B 3.7.2 - 3 Revision 0
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MSIVs 1

B 3.7.2
)

g BASES
1
4

!

APPLICABILITY The MSIVs must be OPERABLE in MODE 1. and in MODES 2 and 3 1

except when closed, when there is significant mass and ;

energy in the RCS and steam generators. When the MSIVs are )closed, they are already performing the safety function. In
MODE 4 the steam generator energy is low.

In MODE 5 or 6. the steam generators do not contain much
energy because their temperature is below the boiling point!

of water: therefore, the MSIVs are not required for
isolation of potential high energy secondary system pipe
breaks in these MODES.

ACTIONS A.1

.

With one MSIV inoperable in MODE 1. action must be taken to
'

restore OPERABLE status within 8 hours. Some repairs to the
MSIV can be made with the unit hat. The 8 hour Completion
Time is reasonable, considering the low probability of an i
accident occurring during this time period that would |

| require a closure of tre MSIVs.
|q

Q' The 8 hour Completion Time is greater than that normally
allowed for containment isolation valves because the MSIVs
are valves that isolate a closed system penetrating ,

containment. These valves differ from other containment !

isolation valves in that the closed system provides an
additional means for containment isolation. i

|

B.1 '

If the MSIV cannot be restored to OPERABLE status within
8 hours, the unit must be ] laced in a MODE in which the
LC0 does not ap)1y. To aclieve this status. the unit must
be placed in M0)E 2 within 6 hours and Condition C would be
entered. The Completion Time is reasonable, based on

; operating experience, to reach MODE 2 and to close the MSIVs
in an orderly manner and without challenging plant systems.'

.

h

V
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MSIVs
B 3.7.2

(O BASES
u)

ACTIONS (continued)

! C.1 and C.2

Condition C is modified by a Note indicating that separate
Condition entry is allowed for each MSIV.

: Since the MSIVs are required to be OPERABLE in MODES 2
| and 3. the inoperable MSIVs may either be restored to

OPERABLE status or closed. When closed, the MSIVs are
already in the position required by the assumptions in the
safety analysis.

The 8 hour Completion Time is consistent with that allowed
in Condition A.

! For inoperable MSIVs that cannot be restored to OPERABLE
status within the specified Completion Time, but are closed.
the inoperable MSIVs must be verified on a periodic basis to
be closed. This is necessary to ensure that the assumptions
in the safety analysis remain valid. The 7 day Completion
Time is reasonable, based on engineering judgment. in view
of MSIV status indications available in the control room.

in and other administrative controls to ensure that these
'V valves are in the closed position.

D.1 and D.2
l

If the MSIVs cannot be restored to OPERABLE status or are ;

not closed within the associated Completion Time the unit i

| must be placed in a MODE in which the LC0 does not apply. |

| To achieve this status, the unit must be placed at least in |
! MODE 3 within 6 hours, and in MODE 4 within 12 hours. The !

allowed Completion Times are reasonable, based on operating
experience to reach the required unit conditions from
MODE 2 conditions in an orderly manner and without
challenging plant systems.

,

t

i(3
|V.
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. MSIVs ;

B 3.7.2 !

!

BASES

:
i

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

This SR verifies that MSIV closure time is s 5 seconds. The
MSIV closure time is assumed in the accident and containment ,

analyses. This Surveillance is normally performed upon i
returning the unit to operation following a refueling !

outage. Based on ASME Code Section XI (Ref. 5), the MSIVs
are not closure time tested at power. |

The Frequency is in accordance with the Inservice Testing
Program. This test is conducted in MODE 3 with the unit at !
operating temperature and pressure. This SR is modified by 1

a Note that allows entry into and operation in MODE 3 prior ito performing the SR. This allows a delay of testing until
MODE 3, to establish conditions consistent with those under
which the acceptance criterion was generated.

i

SR 3.7.2.2 2

,

This SR verifies that each MSIV can close on an actual or
simulated actuation signal. This Surveillance is normally

'

performed upon returning the unit to operation following a
1

/7s refueling outage. The frequency of MSIV testing is every iV 18 months. The 18 month Frequency for testing is based on
.the refueling cycle. Operating experience has shown that

these components usually pass the Surveillance when !

3erformed at the 18 month Frequency. Therefore, this
requency is acceptable from a reliability standpoint.

This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the SR. This allows ;

a delay of testing until MODE 3, to establish conditions
consistent with those under which the acceptance criterion i
was generated.

1

|
REFERENCES 1. UFSAR. Section 10.3.

2. UFSAR, Section 15.1.5.
|

3. UFSAR, Section 6.2.

4. 10 CFR 100,11.

5. ASME. Boiler and Pressure Vessel Code, Section XI.

O
LJ .-

\
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Secondary Specific Activity |

B 3.7.3

B 3.7 PLANT SYSTEMS

B 3.7.3 Secondary Specific Activity

)BASES

|
BACKGROUND Activity in the secondary coolant results from steam

i
generator tube outleakage from the Reactor Coolant System
(RCS). Under steady state conditions, the activity is
primarily iodines with relatively short half lives and,
thus, indicates current conditions. During transients,
I-131 spikes have been observed as well as increased
releases of some noble gases. Other fission product
isotopes, as well as activated corrosion products in lesser
amounts, may also be found in the secondary coolant.

A limit on secondary coolant specific activity during power
operation minimizes releases to the environment because of
normal operation, anticipated operational occurrences. and

!accidents.

This limit is lower than the activity value that might be
expected from a 1 gpm tube leak (LCO 3.4.13. "RCS

O Operational LEAKAGE") of 3rimary coolant at the limit of
() 1.0 pCi/gm (LCO 3.4.16. "RCS Specific Activity"). The steam

line failure is assumed to result in the release of the
noble gas and iodine activity contained in the steam
generator inventory, the feedwater, and the reactor coolant
LEAKAGE. Most of the iodine isotopes have short half lives.
(i.e., < 20 hours). 1-131, with a half life of 8.04 days,
concentrates faster than it decays, but does cet reach
equilibrium because of blowdown and other losses.

With the specified activity limit, the resultant 2 hour i

thyroid dose to a person at the exclusion area boundary
(EAB) would be about 0.58 Rem if the Main Steam Safety
Valves (MSSVs) open for 2 hours following a trip from full
power.

Operating a unit at the allowable limits could result in a
2 hour EAB exposure of a small fraction of the 10 CFR 100
(Ref. 1) limits.

Ag
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Secondary Specific Activity
B 3.7.3

BASES

APPLICABLE The accident analysis of the Main Steam Line Break (MSLB).
SAFETY ANALYSES as discussed in the UFSAR, Chapter 15 (Ref. 2) assumes the

initial secondary coolant specific activity to have a
radioactive isotope concentration of 0.1 pCi/gm DOSE
EQUIVALENT I-131. This assumption is used in the analysis
for determining the radiological consequences of the
postulated accident. The accident analysis, based on this
and other assumptions, shows that the radiological
consequences of an MSLB do not exceed a small fraction of
the unit EAB limits (Ref.1) for whole body and thyroid dose
rates.

With the loss of offsite power, the remaining steam
generators are available for core decay heat dissipation by
venting steam to the atmosphere through the MSSVs and Steam
Generator (SG) Power Operated Relief Valves (PORVs). The
Auxiliary Feedwater System supplies the necessary makeup to
the steam generators. Venting continues until the reactor
coolant temperature and pressure have decreased sufficiently
for the Residual Heat Removal System to complete the
cooldown.

O. In the evaluation of the radiological consequences of this
V accident, the activity released from the steam generator

connected to the failed steam line is assumed to be released
directly to the environment. The unaffected steam
generators are assumed to discharge steam and any entrained
activity through the MSSVs and SG PORVs during the avent.
Since no credit is taken in the analysis for activity plate
out or retention, the resultant radiological consequences
represent a conservative estimate of the potential
integrated dose due to the postulated steam line failure.

Secondary specific activity limits satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).
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Secondary Specific Activity
B 3.7,3

O) BASES
t

LCO As indicated in the Applicable Safety Analyses, the specific
activity of the secondary coolant is required to be
s 0.1 pC1/gm DOSE EQUIVALENT I-131 to limit the radiological
consequences of a Design Basis Accident (DBA) to a small
fraction of the required limit (Ref.1).

Monitoring the specific activity of the secondary coolant
ensures that when secondary specific activity limits are
exceeded, appropriate actions are taken in a timely manner
to place the unit in an operational MODE that would minimize
the radiological consequences of a DBA.

APPLICABILITY In MODES 1. 2, 3 and 4. the limits on secondary specific
activity apply due to the potential for secondary steam
releases to the atmosphere. l

In MODES 5 and 6, the steam generators are not being used
for heat removal. Both the RCS and steam generators are
depressurized and primary to secondary LEAKAGE is minimal.
Therefore, monitoring of secondary specific activity is not
required.

ACTIONS A.1 and A.2

DOSE EQUIVALENT I-131 exceeding the allowable value in the
secondary coolant, is an indication of a problem in the RCS
and contributes to increased post accident doses. If the
secondary specific activity is not within limits, the unit
must be placed in a MODE in which the LCO does not apply.
To achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

.

j

I
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Secondary Specific Activity
B 3.7.3

/O BASESV
SURVEILLANCE SR 3.7.3.1
REQUIREMENTS

This SR verifies that the secondary specific activity is
within the limits of the accident analysis. A gamma
isotoaic analysis of the secondary coolant, which determines
DOSE EQUIVALENT I-131, confirms the validity of the safety i

analysis assumptions as to the source terms in post accident
<

releases. It also serves to identify and trend any unusual |isotopic concentrations that might indicate changes in j
reactor coolant activity or LEAKAGE. The 31 day Frequency '

is based on the detection of increasing trends of the level
of DOSE EQUIVALENT I-131, and allows for appropriate action
to be taken to maintain levels below the LCO limit.

REFERENCES 1. 10 CFR 100.11.

2. UFSAR, Chapter 15. )

|
|

|

|
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O B 3.7 PLANT SYSTEMSrG,

B 3.7.4 Steam Generator (SG) Power Operated Relief Valves (PORVs)

BASES

BACKGROUND The SG PORVs provide a method for cooling the unit to
, Residual Heat Removal (RHR) entry conditions should the

preferred heat sink via the Steam Dump System to the
condenser not be available, as discussed in the UFSAR,
Section 10.3 (Ref. 1). This is done in conjuriction with the
Auxiliary Feedwater System providing cooling water from the
condensate storage tank (CST). The SG PORVs may also be
required to meet the design cooldown rate during a normal
cooldown when steam pressure drops too low for maintenance
of a vacuum in the condenser to permit use of the Steam Dump
System. The SG PORVs also serve as Containment Isolation
Valves (CIVs); however, the CIV function is addressed in

| LC0 3.6.3, " Containment Isolation Valves."

One SG PORV line for each of the four steam generators is
provided. Each SG PORV line consists of one SG PORV and an
associated block valve.

G
V The SG PORVs are provided with upstream block valves to

,

permit their being tested at power, and to provide an
alternate means of isolation. The SG PORVs are equipped
with electrohydraulic actuators to permit control of the
cooldown rate.

A description of the SG PORVs is found in Reference 1. The
SG PORVs are powered from Class 1E buses. In addition,

handpumps are provided for local manual operation.

,

L

|

.

|O
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SG PORVs
B 3.7.4

.( BASES

APPLICABLE The SG PORV lines provide an alternate method for cooling
SAFETY ANALYSES the unit to RHR entry condition whenever the preferred heat

sink via the Steam Dump System to the condenser is
unavailable. The limiting design basis for the SG PORVs is
established by the Steam Generator Tube Rupture (SGTR) event
described in UFSAR Section 15.6.3 (Ref. 2). The SGTR event
is analyzed to determine that the offsite radiological doses
remain less than the guideline values. The SGTR event
assumes a coincident loss of offsite power, which is
conservative with respect to the offsite radiological doses,
and a most limiting single failure. The loss of offsite
power assumption results in the SG PORVs being relied on to
reduce Reactor Coolant System (RCS) temperature to recover
from an SGTR and also to reduce RCS temperature and pressure
to RHR entry conditions. The most limiting single failure
with respect to offsite radiological doses is a failed open
SG PORV on the ruptured SG. This failure results in an
uncontrolled depressurization of the ruptured SG until the
local block valve for that SG PORV is closed. This failure
maximizes the activity release from the ruptured SG to the
atmosphere.

In addition, the SGTR analysis considers SG overfill. SGO overfill during an SGTR event is a concern due to the
30tential liquid release via Steam Dump System. SG PORVs. or
iain Steam Safety Valves (MSSVs) to the atmosphere that must
be assumed and the resulting increase in the offsite
radiological dose. The limiting single failure with respect
to SG overfill is the failure of one SG PORV on an intact SG
to open when required for cooldown of the RCS. The analysis.
assumes four SG PORVs are OPERABLE at the start of the SGTR
event. One SG PORV is on the ru)tured SG. another SG PORV
is assumed to fail to open and t1e remaining SG PORVs are
used to perform the RCS cooldown. The analysis shows that
cooldown using two SG PORVs results in no SG overfill.
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SG PORVs
B 3.7.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

The recovery from the SGTR requires a rapid cooldown to
establish adequate subcooling as a necessary step to allow
depressurization of the RCS to terminate the primary to
secondary break flow in the ruptured steam generator. The
time required to terminate the primary to secondary break
flow in the SGTR event, is more critical than the time
required to cool the RCS down to RHR conditions for this
event and other accident analyses. After primary to
secondary break flow termination, it is assumed that
SG PORVs on two intact SGs are used to cool the RCS down to
350 F.

The resulting offsite radiological doses are as s)ecified by
Standard Review Plan 15.6.3 (Ref. 3) and well wit 11n the
allowable guidelines of 10 CFR 100 (Ref. 4).

The SG PORVs are equipped with manual block valves in the
event a SG PORV fails to close during use. The SG PORVs are
also credited as CIVs (refer to LC0 3.6.3).

The SG PORVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).
/7
V

LC0 Four SG PORV lines are required to be OPERABLE. One SG PORV
line is required from each of four steam generators to
ensure that at least two SG PORV lines are available to
conduct a unit cooldown following an SGTR, in which one
steam generator becomes unavailable. accompanied by a
single, active failure of a second SG PORV line on an
unaffected steam generator. The block valves must be
OPERABLE to isolate a failed open SG PORV line. A closed
block valve does not render it or its SG PORV line
inoperable. 0)erator action time to open the block valve is
supported in t1e accident analysis.

Failure to meet the LCO can result in the inability to cool
the unit to RHR entry conditions following on SGTR event in
which the condenser is unavailable for use with the Steam
Dump System.

O
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SG PORVs i

B 3.7.4 )

BASES

LC0 (continued)

A SG PORV is considered OPERABLE when it is capable of
providing controlled relief of the main steam flow and <

capable of fully opening and closing on demand. ;

|
-

i
.

APPLICABILITY In MODES 1, 2, and 3. the SG PORVs are required to be j
OPERABLE.

|

In MODE 4. the pressure and temperature limitations are such i
that the probability of an SGTR event requiring SG PORV !

operation is low. In addition. the RHR system is available
to provide the decay heat removal function in MODE 4.
Therefore, the SG PORV lines are not required OPERABLE in
MODE 4.

In MODE 5 or 6 an SGTR is not a credible event.

ACTIONS AJ.
-..

With one SG PORV line inoperable, action must be taken tox

restore OPERABLE status within 30 days. The 30 day
Completion Time allows for the redundant capability afforded
by the remaining OPERABLE SG PORV lines, a nonsafety grade
backup in the Steam Dum) System, and MSSVs. Required
Action A.1 is modified )y a Note indicating that LCO 3.0.4
does not apply.

fL1

With two or more SG PORV lines inoperable, action must be
taken to restore all but one SG PORV line to OPERABLE
status. Since the block valve can be closed to isolate a !

SG PORV, some repairs may be possible with the unit at
1

power. The 24 hour Completion Time is reasonable to repair i

inoperable SG PORV lines. based on the availability of the
Steam Dump System and MSSVs and the low probability of an
event occurring during this period that would require the
SG PORV lines.

O
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SG PORVs i

B 3.7.4

BASES

ACTIONS (continued)

C.1 and C_2

If the SG PORV lines cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

1

SURVEILLANCE SR 3.7.4.1
REQUIREMENTS

To perform a controlled cooldown of the RCS, the SG PORVs
must be able to be opened either remotely or locally and
throttled through their full range. This SR ensures that

,the SG PORVs are tested through a full control cycle at j
least once per fuel cycle. Performance of inservice testing <

p or use of a SG PORV during a unit cooldown may satisfy this
requirement. Operating experience has shown that theses

components usually pass the Surveillance when performed at
the 18 month Frecuency. The Frequency is acceptable from a
reliability stancpoint. j

SR 3.7.4.2

The function of the block' valve is to isolate a failed open
SG PORV. Cycling the block valve both closed and open
demonstrates its capability to perform this function.
Performance of inservice testing or use of the block valve
during unit cooldown may satisfy this requirement.
Operating experience has shown that these components usually
Jass the Surveillance when performed at the 18 month
Trequency. The Frequency is acceptable from a reliability
standpoint.

I

!
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:

.O BASESV :

REFERENCES 1. UFSAR, Section 10.3. I

2. UFSAR, Section 15.6.3.
|

3. Standard Review Plan 15.6.3. )
4. 10 CFR 100. j
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AF System
B 3.7.5

B 3.7 PLANT SYSTEMS

B 3.7.5 Auxiliary Feedwater (AF) System

BASES

BACKGROUND The AF System automatically supplies feedwater to the Steam
:Generators (SGs) to remove decay heat from the Reactor !

Coolant System upon the loss of normal feedwater supply.
The AF pumps normally take suction from the condensate
storage tank (CST) (LCO 3.7.6) and pump to the steam

.

1

generator secondary side via separate and independent
connections to the feedwater piping outside containment. If
the CST is not available. AF can be supplied by the
Essential Service Water System. The steam gen:rators
function as a heat sink for core decay heat. The heat load
is dissipated by releasing steam to the atmosphere from the
stemi generators via the Main Steam Safety Valves (MSSVs)
(LC0 3.7.1) or SG Power Operatei Relief Valves (PORVs)
(LCO 3.7.4). If the main condenser is available, steam may
be released via the steam dump valves and recirculated to
the CST.

p The AF System consists of a motor driven AF pump and a
V diesel driven pump configured into two trains. Each pump

provides 100% of the required AF capacity to the steam
generators, as assumed in the accident analysis. The pumps
are equipped with independent recirculation lines to prevent
pump operation against a closed system. The motor driven AF
pump is powered from an independent Class 1E power su) ply j
and feeds four steam generators. The diesel driven A: pump
is powered from an independent diesel and also feeds four
steam generators. The diesel driven AF pump is supported by
a diesel engine, an independent battery system, an essential
service water booster pump, and a fuel oil day tank. Thus,
the requirement for diver;ity in motive power sources for
the AF System is met.

I
The AF System is capable of supplying, but does not normally
supply, feedwater to the steam generators during normal unit
startup, shutdown, and hot standby conditions.

One pump at full flow is sufficient to remove decay heat and
cool the unit to Residual Heat Removal (RHR) entry
conditions.

O
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AF System,

i B 3.7.5

/O BASES
V

| BACKGROUND (continued)

The AF System is designed to supply sufficient water to the
steam generator (s) to remove decay heat with steam generator
pressure at the setpoint of the MSSVs. Subsequently, the AF
System supplies sufficient water to cool the unit to RHR
entry conditions, with steam released through the SG PORVs.

The AF Systen actuates automatically on low-2 steam
generator water level. Safety injection and Undervoltage
(UV) on the Reactor Coolant Pum) buses. The motor driven AF
pump also actuates on an UV on aus 141(241).

The AF System is discussed in the UFSAR. Section 10.4.9
(Ref. 1).

APPLICABLE The AF System mitigates the consequences of any event with
SAFETY ANALYSES loss of normal feedwater.

The design basis of the AF System is to sup)ly water to the
steam generator to remove decay heat and otler residual heat

(3 by delivering at least the minimum required flow rate to the
() steam generators at pressures corresponding to the maximum

steam pressure inside an intact steam generator during the
long term cooling portion of the design basis accident
(i.e.. after steam line isolation occurs). This maximum
steam pressure is 1250 psia (Ref. 2).

In addition, the AF System must supply enough makeup water
to replace steam generator secondary inventory lost as the
unit cools to MODE 4 conditions. Sufficient AF flow must
also be available to account for flow losses such as pump
recirculation and line breaks.

The limiting Design Basis Accidents (DBAs) and transients
for the AF System are as follows:

a. Feedwater Line Break (FWLB): and

b. Loss of normal feedwater.
|

!

l

O
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AF System
B 3.7.5

O BASESV
APPLICABLE SAFETY ANALYSES (continued)

In addition, the minimum available AF flow and system
characteristics are serious considerations in the analysis
of a small break Loss Of Coolant Accident (LOCA) and loss of
offsite power (Ref. 3).

The AF System design is such that it can perform its
function following an FWLB between the main feedwater
isolation valves and containment, combined with a loss of
offsite power following turbine trip and a single active
failure of one AF pump. The AF lines to the SGs are
orificed such that at least 420 gpm is delivered to the non
faulted SGs. Reactor trip is assumed to occur when the
faulted SG reaches the low-low level so+ point. Sufficient
flow would be delivered to the intact ..eam generators by
the other AF pump.

During the loss of all AC power events, the Engineered
Safety Feature Actuation System (ESFAS) automatically
actuates the AF diesel driven pum) and associated controls
to ensure an adequate su) ply to t1e steam generators during
loss of power. Valves w1ich can be manually controlled are
provided for each AF line to control the AF flow to eache

steam generator during loss of all AC power events.

The AF System satisfies the requirements of Criterion 3 of
10 CFR 50.36(c)(2)(ii).

O
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B 3.7.5

O BASESx)
LC0 This LCO provides assurance that the AF System will perform

its design safety function to mitigate the consequences of
accidents that could result in overpressurization of the
reactor coolant pressure boundary. Two independent AF pumps
in two diverse trains are required to be OPERABLE to ensure
the availability of RHR capability for all events
accompanied by a loss of offsite power and a single failure.
This is accomplished by powering one of the pumps from the
emergency buses. The second AF pump is powered by a
different means, a diesel engine.

The AF System is configured into two trains. The AF System
is considered OPERABLE when the components and flow paths
required to provide redundant AF flow to the steam
generators are OPERABLE. This requires that the motor
driven AF pump and the diesel driven AF pump be OPERABLE and
capable of supplying AF to each steam generator. The
associated piping, valves. instrumentation, and controls in
the required flow paths to perform the safety related

,

function are also required to be OPERABLE. !

APPLICABILITY In MODES 1. 2, and 3. the AF System is required to be
'

OPERABLE in the event that it is called upon to function
when feedwater is lost.

In MODE 4. 5. or 6, the steam generators are not normally
used for heat removal, and the AF System is not required.

i

!
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AF System
B 3.7.5

BASES

ACTIONS A.1

With one of the required AF trains (pump or flow 3ath)
ino)erable, action must be taken to restore OPERA 3LE status
wit 11n 72 hours. The 72 hour Completion Time is reasonable.
based _on redundant capabilities afforded by the AF System,
time needed for re) airs, and the low probability of a DBA
occurring during t1is time period.

B.'1 and B.2

When Recuired Action A.1 cannot be completed within the
requirec Comaletion Time. the unit must be placed in a
MODE in whic1 the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4 within 12 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging plant systems.

O "
If both AF trains are inoperable, the unit is in a seriously
degraded condition with no safety related means for
conducting a cooldown, and only limited means for conducting
a cooldown with nonsafety related equipment. In such a
condition, the unit should not be aerturbed by any action,
including a power change, that mig1t result in a trip. The
seriousness of this condition requires that action be
started immediately to restore one AF train to OPERABLE
status.

Required Action C.1 is modified by a Note indicating that
all required MODE changes or power reductions are suspended
until one AF train is restored to OPERABLE status. In this
case. LC0 3.0.3 is not applicable because it could force the
unit into a less safe condition. In addition, the

Completion Times of Required Actions which are suspended are
also suspended.

O
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AF System
B 3.7.5

i ,.

|

SURVEILLANCE SR 3.7.5.1
| REQUIREMENTS
: Verifying the correct alignment for manual, power operated,
; and automatic valves in the AF System provides assurance
'

that the proper flow paths will exist for AF operation.
This SR does not apply to valves that are locked, sealed, or

; otherwise secured in position, since they are verified to be
| in the correct position prior to locking, sealing. or

securing. This SR also does not apply to valves that cannot
be inadvertently misaligned, such as check valves. This
Surveillance does not require any testing or valve
manipulation; rather, it involves verification that those
valves capable of being mispositioned are in the correct
position.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.5.2

| This SR provides verification that the level of fuel oil in
'r] the day tank is at or above the level at which fuel oil is
| (j added. The level is expressed as an equivalent volume in
l' gallons.
i

The 31 day Frequency is adequate to assure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and facility operators would be aware of any large
uses of fuel oil during this period.
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AF System
B 3.7.5

O BASESU
SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.5.3

Verifying that each AF aump's developed head at the flow
test point is greater t1an or equal to the required
developed head ensures that AF pump performance has not
degraded during the cycle. Flow and differential head are
normal tests of centrifugal pump performance required by
Section XI of the ASME Code (Ref. 4). Because it is
undesirable to introduce cold AF into the steam generators
while they are operating, tnis testing is performed on
recirculation flow. This test confirms one point on the
pum) design curve and is indicative of overall performance.
Suc1 inservice tests confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abnormal performance. Performance of inservice testing
discussed in the ASME Code, Section XI (Ref. 4) -(only
required at 3 month intervals) satisfies this requirement.

SR 3.7.5.4

This SR verifies that AF can be delivered to the steam
generators in the event of any accident or transient that,

T generates an ESFAS, by demonstrating that each automatic
valve in the flow path actuates to its correct position on
an actual or simulated actuation signal. This Surveillance
is not required for valves that are locked, sealed, or
otherwise secured in the required position under
administrative controls. The 18 month Frequency is based on
the need to perform this Surveillance under the conditions
that apply during a unit outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power. The 18 month, Frequency is
acceptable based on operating experience and the design
reliability of the equipment.

1)v
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O BASESO
SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.5.5

This SR verifies that the AF pumps will start in the event
of any accident or transient that generates an ESFAS by i
demonstrating that each AF pump starts automatically on an !

actual or simulated actuation signal. The 18 month
Frequency is based on the need to perform this Surveillance
under the conditions that apply during a unit outage and the
potential for an unplanned transient if the Surveillance
were performed with the reactor at power.

SR 3.7.5.6
i

This SR verifies that the AF is properly aligned by
verifying the flow paths from the CST to each steam
generator 3rior to entering MODE 2 after more than 30 days
in any com)ination of MODE 5. MODE 6. or defueled.
OPERABILITY of AF flow paths must be verified before
sufficient core heat is generated that would require the
03eration of the AF System during a subsequent shutdown.
T1e Frequency is reasonable, based on engineering judgement
and other administrative controls that ensure that flowe

'

paths remain OPERABL'i. To ensure AF System alignment, flow
path OPERABILITY is verified following extended outages to
determine no misalignment cf valves has occurred. This
SR ensures that the flow path from the CST to the steam Igenerators is properly aligned.

I

)
>

,
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AF System
B 3.7.5

.( BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.5.7

The tests of fuel oil are a means of assuring it has not
been contaminated with substances that would have an
immediate, detrimental impact on diesel engine combustion.
The tests. limits. and applicable ASTM standards are listed
in the Diesel Fuel Oil Testing ' Program, as described in
Specification 5.5.13.

Fuel oil degradation during long term storage shows up as an
increase in particulate, due mostly to oxidation. The
3resence of particulate does not mean the fuel oil will not
) urn properly in a diesel engine. The particulate can cause
fouling of filters and fuel oil injection equipment,
however, which can cause engine failure.

Particulate concentrations should be determined in
accordance with ASTM D2276 (Ref. 5). This method involves a
determination of total particulate concentration in the fuel
oil and has a limit of 10 mg/1. It is acceptable to obtain
a field sample for subsequent laboratory testing in lieu of

p field testing.

Fuel Oil to the Auxiliary Feedwater Pump Day Tank is
supalied from tha outside fuel oil storage tanks. These
tants are also subject to the requirements of the Diesel
Fuel Oil Testing Program, as described in
Specification 5.5.13.

The Frequency of this test takes into consideration fuel oil
degradation trends that indicate that particulate
concentration is unlikely to change significantly between
Frequency intervals.

O
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AF System
B 3.7.5 *

I\ BASES.V-

REFERENCES 1. UFSAR. Section 10.4.9.

2. Westinghouse Nuclear Safety Evaluation Checklist, SECL
90-469. Revision 1. " Byron /Braidwood Units 1 and 2.
Relaxation of MSSV Setpoint Tolerance to +/- 3% -
Revised SECL."

3. UFSAR. Section 15.2.

4. ASME. Boiler and Pressure Vessel Code. Section XI.

5. ASTM Standards. D2276.
,

O
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CST
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Condensate Storage Tank (CST)

BASES

BACKGROUND The CST provides a nonsafety grade source of water to the
steam generators for removing decay and sensible heat from
the Reactor Coolant System (RCS). The CST provides a
3assive flow of water, by gravity. to the Auxiliary
reedwater (AF) System (LCO 3.7.5) which feeds the steam
generators The steam produced is released to the
atmosphere by the Main Steam Safety Valves (MSSVs) or the
steam generator power o)erated relief valves when the
condenser is not availa]le. The AF pumps normally operate
with recirculation to the CST.

When the main steam isolation valves or their associated
bypass valves are open, the preferred means of heat removal
is to discharge steam to the condenser by the nonsafety
grade path of the steam dump valves. The condensed steam is
returned to the CST via the condenser overflow line into the
condensate makeup header using the condensate booster pumps.

-( This has the advantage of conserving condensate while
minimizing releases to the environment.

The Essential Service Water System provides a safety related
backup to the CST. The Essential Service Water System is
automatically aligned to provide AF based on system
conditions and pump start signals.

A description of the CST is found in the UFSAR.
Section 9.2.6 (Ref. 1).

O
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CST
B 3.7.6

BASES

APPLICABLE The CST provides cooli'g water to remove decay heat and to
SAFETY ANALYSIS cool down the unit following all events in the accident

analysis as discussed in the UFSAR. Chapters 6 and 15
(Refs. 2 and 3. respectively). For anticipated operational
occurrences and accidents that do not affect the OPERABILITY

.

'

of the steam generators, the analysis assumption is
generally 30 minutes at MODE 3. steaming through the MSSVs.
followed by a cooldown to Residual Heat Removal (RHR) entry
conditions at the design cooldown rate.

The limiting event for the condensate volume is the large
feedwater line break coincident with a loss of offsite
power.

A nonlimiting event considered in CST inventory
determinations is a break in either the main feedwater or AF
line near where the two join. This break has the potential
for dumping condensate until terminated by operator action.
This loss of condensate inventory is partially compensated
for by the retention of steam generator inventory.

The CST satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

(GD
LC0 To satisfy accident analysis assumptions. the CST must

contain sufficient cooling water to remove decay heat for
30 minutes following a reactor trip from 102% RTP. and then
to cool down the RCS to RHR entry conditions. assuming a
coincident loss of offsite power and the most adverse single |

failure. In doing this, it must retain sufficient water to '

ensure adequate net positive suction head for the AF pumps
during cooldown, as well as account for any losses before i

isolating AF to a broken line. l
!

The specified level corresponds to approximately
200.000 gallons which is sufficient to maintain the RCS in
MODE 3 at normal o)erating pressure and temperature for !

2 hours, followed )y a cooldown to RHR entry conditions at !
50 F/ hour. I

The OPERABILITY of the CST is determined by maintaining the
tank level at or above the minimum required level.

BYRON - UNITS 1 & 2 83.7.6-2 Revision 0
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CST
B 3.7.6

BASES

APPLICABILITY In MODES 1. 2 and 3. the CST is required to be OPERABLE.

In MODE 4. 5. or 6. the CST is not required because the AF
System is not required.

ACTIONS A.1 and A.2

If the CST level is not within limits, the OPERABILITY of
the backu) water supply should be verified by administrative
means witlin 4 hours and once every 12 hours thereafter.
OPERABILITY of the backup water supply must include
verification that the flow paths from the backu) water
supply to the AF pumps are OPERABLE. and that t1e backup
supply has the required volume of water available. The
normal backup supply is the Essential Service Water System.
The CST must be restored to OPERABLE status within 7 days,
because the backup supply may be performing this function in
addition to its normal functions. The 4 hour Completion
Time is reasonable, based on operating experience to verify
the OPERABIW of the backup water supply. The 7 day

& Completion Time is reasonable, based on an OPERABLE backupV water supply being available, and the low probability of an
event occurring during this time period requiring the CST.

B.1 and B.2

If the CST cannot be restored to OPERABLE status within the
associated Completion Time or the backup water su) ply is not
available, the unit must be placed in a MODE in w1ich the
LC0 does not apply. To achieve this status, the unit must
be ) laced in at least MODE 3 within 6 hours. and in MODE 4
witlin 12 hours. The allowed Completion Times are
reasonable, based on operating experience. to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems.

O
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CST
B 3.7.6

() BASES

SURVEILLANCE SR 3,7.6.1
REQUIREMENTS

This SR verifies that the' CST contains the required volume
of cooling water. The 12 hour Frequency is based on
operating experience and the need for operator awareness of
unit evolutions that may affect the CST inventory between
checks. Also, the 12 hour Frequency is considered adequate
in view of other indications in the control room. including
alarms, to alert the operator to abnormal deviations in the
CST level.

REFERENCES 1. UFSAR Section 9.2.6.

2. UFSAR, Chapter 6.

3. UFSAR. Chapter 15.

!

-

,

B

O
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CC System
B 3.7.7

.c)( B 3.7 PLANT SYSTEMSv
B 3.7.7 Component Cooling Water (CC) System

BASES

BACKGROUND The CC System is a shared system which provides a heat sink
for the removal of process and operating heat from safety
related components during a Design Basis Accident (DBA) or
transient. During normal operation, the CC System also
provides this function for various nonessential components,
as well as the spent fuel pool. The CC System serves as a
barrier to the release of radioactive byproducts between
potentially radioactive systems and the Essential Service
Water (SX) System. and thus to the environment.,

The shared CC system consists of five pumps (four
unit-specific and one common), three heat exchangers (two
unit-specific and one common), and two unit-specific surge
tanks. The heat exchangers are cooled by SX. The surge
tanks are provided to accommodate expansion and contraction
due to temperature changes or inleakage, as well as makeup
capability. Each surge tank is partitioned by a baffle
which protects against complete draining of the tank in case
a leak develops in one train during post accident !s
alignments. The surge tank design and associated piping 1

provide surge tank functioning separately to each flow path.

The two unit-specific CC pumps per unit are supplied, one
from each 4.16 kV ESF bus. The ]ower supply for the common
CC pump can be from any one of t'ie four 4.16 kV ESF buses
(141, 142. 241, or 242). For maintaining complete

,

separation, a separate 4.16 kV bus (CC Pump bus), located on i

the 383 foot elevation of the auxiliary building, is
provided. This bus consists of four separate 4.16 kV
switchgear cubicles, each connected and interlocked to one
of the four ESF divisions. Only one breaker is provided and
is racked into the cubicle from which the common CC pump is
supplied.

m

U
,
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CC System
B 3.7.7

{} BASES

BACKGROUND (continued)
,

The system is normally aligned with one unit served by two -

heat exchangers (one unit-specific and the common) and the
other unit served by its unit-specific heat exchanger.
Normally, the unit with two heat exchangers supplies cooling
to both units' "A" train Residual Heat Removal (RHR) heat
exchanger and pump. During operation in MODES 1. 2. 3. arid
4. one pump and flow path (which includes at least one CC
heat exchanger) per unit are capable of serving all
operating components. In the event of a Loss Of Coolant
Accident (LOCA) on one unit, one pump and flow 3ath are
capable of fulfilling system requirements for t lat unit.
The second required pump and flow path provide the required
redundancy in the event of a single active or passive
failure. Since the CC System is shared between the units.
one heat exchanger may be credited to both units.

Piping and manual isolation valves 3rovide the ability for
the CC system to operate crosstied Jetween the units or
split into separate unit operation. as well as the
capability to operate the units on a train basis depending
on plant conditions. When operated on a train basis both
unit's "A" RHR trains are fed from the common heatO exchanger.

Each pump automatically starts on receipt of a safety
injection signal or an undervoltage on the associated ESF
bus.

Additional information on the design and operation of the
system, along with a list of the components served. is
presented in the UFSAR. Section 9.2.2 (Ref. 1). The

,

principal safety related function of the CC System is the
|removal of decay heat from the reactor via the RHR System.

This may be during a normal or post accident cooldown and
shutdown.

O
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CC System !

B 3.7.7
I

BASES
j

APPLICABLE The design basis of the CC System is for one CC train (one
SAFETY ANALYSES pump and flow path) to remove the post loss of coolant ;

accident (LOCA) heat load from the containment sump during !
the recirculation phase. The design prevents the J

containment sump fluid from increasing in temperature during ,

the recirculation phase following a LOCA, and provides a ]gradual reduction in the temperature of this fluid as it is
|

supplied to the Reactor Coolant System (RCS) by the 1

Emergency Core Cooling System (ECCS) pumps.

The CC System is designed to perform its function with a
single active or passive failure, assuming a loss of offsite
power. The analysis considers the potential need to
manually realign the system depending on the failure.

The CC System also functions to cool the unit from RHR entry l
conditions to MODE 5 during normal and post accident !operations. The time required is a function of the number l

of CC and RHR trains operating. One CC train is sufficient
to remove decay heat during subsequent operation. The
temperature of the cooling water supplied to the various
components should be s 105 F during normal operation. I

#wf , During initial operation of the RHR system, the. temperature
Q may be permitted to increase to 120 F for a maximum of

3 hours.

The CC System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

|

|

l
I

I

i
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CC System

B 3.7.7

BASES

!

LCO In the event of a DBA. one CC pump. CC heat exchanger and
flow path are required to provide the minimum heat removal
capability assumed in the safety analysis for the systems to '

which it supplies cooling water on the affected unit. To
ensure this requirement is met two pumps (from separate
unit-specific ESF buses) and two flow paths (each with one
CC heat exchanger and surge tank availability) must be
OPERABLE. assuming the worst case single failure.-

The CC System is normally operated as a shared system that
provides cooling to equipment in both units. As such, some
component can satisfy requirements on both units. Since the
CC System is shared, the common heat exchanger and
associated portions of its flow path, may be credited to
both units. !

Therefore, the CC System is considered OPERABLE when:

a. Two electrically independent pumps are OPERABLE:

b. Two flow paths, each consisting of a CC heat
exchanger, surge tank availability, piping and valves

A recuired to supply separate RHR trains, are OPERABLE;h anc

c. The associated instrumentation and controls required
to perform the safety related function are OPERABLE.

APPLICABILITY In MODES 1. 2. 3, and 4. the CC System is a normally
operating system, which must be prepared to perform its Sost
accident safety functions. primarily RCS heat removal, w1ich
is achieved by cooling the RHR heat exchanger.

In MODE 5 or 6. the OPERABILITY requirements of the CC
System are determined by the systems it supports.

m
b
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CC System
B 3.7.7

(] BASES

ACTIONS The actions are modified by a Note indicating that the
applicable Conditions and Required Actions of LCO 3.4.6.
"RCS Loops-MODE 4." be entered if an inoperable CC train
results in an inoperable RHR loop. This is an exception to
LCO 3.0.6 and ensures the proper actions are taken for these
components.

M
If a CC flow 3ath is not OPERABLE. action must be taken to
restore OPERA 3LE status within 7 days. In this' Condition,
the remaining OPERABLE flow path is adequate to perform the
heat removal function. The inoperability of the common CC
heat exchanger impacts both units' flow paths.
Inoperability of a unit-specific CC heat exchanger impacts
only the unit-specific flow path.

The 7 day Completion Time is reasonable, based on the
redundant capabilities afforded by the OPERABLE train, the
ability to crosstie trains and units, and the low
probability of a DBA occurring during this period.

/7 M
V

If one required CC pump is ino)erable. action must be taken
to restore OPERABLE status witlin 7 days In this
Condition, the remaining OPERABLE CC Jum is adequate to
perform the heat removal function. T1e day Completion
Time is reasonable, based on the redundant capabilities
afforded by the OPERABLE train, the ability to crosstie the
trains and Units. and the low probability of a DBA occurring
during this period.

C.1 and C.2

If the CC flow Jath or pump cannot be restored to OPERABLE
status within tie associated Completion Time the unit must
be placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours and in MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience. to reach the required unit conditions from full
power conditions i; an orderly manner and without
challenging plant systems.

G
b
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CC System
B 3.7.7

(] BASES

SURVEILLANCE SR 3.7.7.1
REQUIREMENTS

Verifying the correct alignment for manual and power
o)erated valves in the CC flow path provides assurance that
t1e proper flow paths exist for CC operation. This SR does
not apply to valves that are locked sealed or otherwise
secured in position. since these valves are verified to be
in the correct position prior to locking sealing or
securing. This SR also does not apply to valves that cannot
be inadvertently misaligned, such as check valves. This
Surveillance does not require any testing or valve
manipulation; rather, it involves verification that those
valves capable of being mispositioned are in the correct
position.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

This SR is modified by a Note indicating isolation of the CC
flow to individual components does not affect the
OPERABILITY of the CC System. Isolation may render those
components inoperable. *

SR 3.7.7.2

This SR verifies the correct alignment for manual and power
o)erated SX valves directly serving the CC heat exchangers
tlat are not locked, sealed, or otherwise in the correct
position, are in the correct position or can be aligned to
the correct position. This includes the ability to align
the SX- system as required to support unit-specific or
o)posite unit operations. It also includes assuring that
t1e requirements of the ISI and IST programs are satisfied.
This Surveillance does not require any testing or valve
manipulation: rather. it involves verification that those
valves capable of being mispositioned are in the correct
position.

The 31 day frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation and ensures correct valve position.

:,, G

%)
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CC System
B 3.7.7

BASES |

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.7.3

This SR verifies proper automatic operation of the CC pumps i

on an actual or simulated actuation signal. The CC System
is a normally operating system that cannot be fully actuated
as part of routine testing during normal operation. The
18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit
outage and the potential for an unalanned transient if the
Surveillance were performed with t1e reactor at power.
Operating experience has shown that these components usually
pass the Surveillance when performed at the 18 ranth
Frequency. Therefore the Frequency is acceptable from a

| reliability standpoint. !

REFERENCES 1. UFSAR. Section 9.2.2.

|
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SX System
B 3.7.8

i

|Il B 3.7 PLANT SYSTEMS
.G

B 3.7.8 Essential Service (SX) Water System
i

; BASES !
_

BACKGROUND The SX System provides a heat sink for the removal of
process and operating heat from safety related components
during a Design Basis Accident (DBA) or transient. During
normal operation, and a normal shutdown, the SX System also
provides this function for various safety related and
nonsafety related components. The safety related function
is covered by this LCO.

The unit-specific SX System consists of two separate,
electrically independent,100% capacity, safety related,
cooling water trains. Each train consists of a 100%
capacity pump, piping valving and instrumentation. The
pumps and valves are remote and manually aligned, except in
the unlikely event of a Loss Of Coolant Accident (LOCA). |

The pumps are automatically started upon receipt of a safety
injection signal or an undervoltage on the ESF bus, and all
essential valves are aligned to their post accident :'r positions (Diesel Generator (DG) supply valves are opened 1

( once the DG has reached sufficient rpm). The SX System is
the backup water supply to the Auxiliary Feedwater System.

;

The SX System inclucas provisions to crosstie the trains I

(unit-specific crosstie), as well as provisions to crosstie
the units (opposite-unit crosstie). The opposite-unit ;

crosstie valves (ISX005 and 2SX005) must both be open to
accomplish the opposite-unit crosstie. The system is
normally aligned with the unit-specific crosstie valves open|

and the opposite-unit crosstie valves closed.

, Additional information about the design and operation of the
! SX System, along with a list of the com)onents served, is
| presented in the UFSAR. Section 9.2.1 (Ref.1). Some of the

functions served by the SX System are the removal of decay
heat from the reactor via the Component Cooling Water (CC)
System, the removal of heat from containment via the reactor,

containment fan coolers, and cooling of the DGs.
!

|
;,

,
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SX System
B 3.7.8

BASES

APPLICABLE The design basis of the SX System is for one SX train, in
SAFETY ANALYSES conjunction with the CC System and a 100% capacity

containment cooling system. to remove core decay heat
following a design basis LOCA as discussed in the UFSAR.
Section 6.2 (Ref. 2). This prevents the containment sump
fluid from increasing in temperature during the
recirculation phase following a LOCA and provides for a
gradual reduction in the temperature of this fluid as it is
supplied to the Reactor Coolant System by the Emergency Core
Cooling System pumps. The SX System i.s designed to perform
its function with a single failure of any active component,
assuming the loss of offsite power.

The SX System, in conjunction with the CC System, also cools
the unit from Residual Heat Removal (RHR) entry conditions,
as discussed in the UFSAR. Section 5.4.7. (Ref. 3) to MODE 5
during normal and post accident operations. The time
required for this evolution is a function of the number of
CC and RHR System trains that are operating. One SX train
is sufficient to remove decay heat during subsequent
operations in MODES 5 and 6.

A Generic Letter 91-13 (Ref. 4) included risk-based
) recommendations for enhancing the availability of SX

Systems, in the case of a loss of all SX to a particular
unit. Crediting the opposite-unit SX System with an
opposite-unit pump and the opposite-unit crosstie valves,
was a part of the response to this Generic Letter.

The unit-specific SX System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii). The opposite-unit SX System
satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

O
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SX System
B 3.7.8

;|

BASES

. ;

LCO Two unit-specific SX trains are required to be OPERABLE to '

provide the required redundancy to ensure that the system
functions to rem 6ve post accident heat loads, assuming that
the worst case single active failure occurs coincident with
the loss of offsite power.

A unit-specific SX train is considered OPERABLE during
MODES 1. 2, 3. and 4 when:

a. The pump is OPERABLE: and

b. The associated piping, valves, and instrumentation and
controls required to perform the safety related
function are OPERABLE.

An opposite-unit SX train is considered OPERABLE during
MODES 1. 2. 3 and 4 when:

a. An opposite-unit pump is capable of performing its
required unit-specific function (manually start and
supply SX to the flow path):

b. A flow path from the opposite unit is established, or
capable of being established (including the
opposite-unit crosstie valves 1SX005 and 2SX005); and

c. The associated piaing, valves, and instrumentation and
controls are capa)le of performing the crosstie
function.

|
i

i

;
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SX System
B 3.7.8 :

BASES

APPLICABILITY In MODES 1, 2, 3, and 4, the unit-specific SX System is a i

normally operating system that is recuired to support the ;

OPERABILITY of the equipment servicec by the SX System and ;l

required to be OPERABLE in these MODES.

While a specific unit is in MODES 1, 2. 3. or 4. the
o)posite-unit SX System must be available (independent of
t1e opposite unit's MODE or condition) for unit-sraific
support. This minimizes the risk associated with wss of
all unit-specific SX.

In MODES 5 and 6 the OPERABILITY requirements of the
iunit-specific SX System are determined by the systems it

supports and there are no opposite-unit SX System
requirements.

;

ACTIONS A.1 |
1

If one unit-specific SX train is ino)erable, action must be
taken to restore OPERABLE status witlin 72 hours. In this
Condition, the remaining OPERABLE SX train is adequate to,

( perform the heat removal function. However, the overall '
,

reliability is reduced because a single failure in the
OPERABLE SX train could result in loss of the SX System|

function in the short term. The 72 hour Completion Time is
based on the redundant capabilities afforded by the OPERABLE
train, and the low probability of a DBA occurring during
this time period.

Required Action A.1 is modified by two Notes. The first
Note indicates that the applicable Conditions and Recuired
Actions of LC0 3.8.1, "AC Sources-Operating." shoulc be
entered if an inoperable SX train results in an inoperable
emergency diesel generator. The second Note indicates that
the a)plicable Conditions and Required Actions of LCO 3.4.6.
"RCS _ oops-MODE 4." should be entered if an inoperable SX
train results in an inoperable decay heat removal train.
These are exce)tions to LC0 3.0.6 and ensure the proper
actions are tacen for these components.

.
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SX System
B 3.7.8

<

BASES

ACTIONS (continued)

fL.1 i

If the opposite-unit SX train is not OPERABLE for
unit-specific support, action must be taken to restore
OPERABLE status within 7 days. In this Condition, if a
complete loss of unit-specific SX were to occur, the SX
System function would be lost. The 7 day Completion Time is
based on the capabilities of the unit-specific SX System and !
the low probability of a DBA with a loss of all i

unit-specific SX occurring during this time period.

Required Action B 1 is modified by a Note that states
LCO 3.0.4 is not applicable. This exception to LC0 3.0.4 is
based on the redundancy of the unit-specific trains and the

!

design basis analysis takes no credit for the opposite-unit
|train. ,

1

| C.1 and C.2 I

If the unit-specific SX train or the opposite-unit SX train
cannot be restored to OPERABLE status within the associated
Completion Time, the unit must be placed in a MODE in which,

is the LC0 does not apply. To achieve this status, the unit
| must be placed in at least MODE 3 within 6 hours and in .

MODE 5 within 36 hours. i
i

The allowed Completion Times are reasonable, based on
operating experierice, to' reach the required unit conditions i

from full power conditions in an orderly manner and without |

challenging plant systems. i

l

i

|

I
;

!

!

'
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SX System
B 3.7.8

BASES

SURVEILLANCE SR 3.7.8.1
REQUIREMENTS

Verifying the correct alignment for manual, power operated,
and automatic valves in the unit-specific SX flow path
provides assurance that the proper flow paths exist for
unit-specific SX operation. This SR does not apply to
valves that are locked, sealed, or otherwise secured in
position, since they are verified to be in the correct
position prior to being locked. sealed, or secured. This
SR does not require any testing or valve manipulation-
rather, it involves verification that those valves capable
of being mispositioned are in the correct position. This
SR does not apply to valves that cannot be inadvertently
misaligned, such as check valves.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

This SR is modified by a Nate indicating isolation of the SX
components does not affect the OPERABILITY of the SX System.
Isolation of components may render those components

! inoperable.

SR 3.7.8.2

This SR verifies that the opposite-unit SX pump can be run
for a 15 minutes. This SR does not require the
o)posite-unit pump to supply SX to the specific unit.

l SR 3,7.8.2 is modified by a note that only requires this
'

surveillance to be performed when the opposite unit is in
MODE 5 or 6 or has no fuel in the reactor vessel. If the
opposite unit is in MODE 1. 2, 3. or 4. its SX System is
normally operating. If the opposite unit is shut down, the
credited SX pump may not be o)erating. Therefore, the Note
requires the surveillance to 3e performed. The 31 day
Frequency is based on engineering judgment, considering the
activities of the opposite unit and knowledge of plant
status available to the control room operators. |,

L !

;

!

:

:
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SX System |B 3.7.8 -

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.8.3

This SR verifies proper operation of the opposite-unit SX
crosstie valves (ISX005 and 2SX005). This Surveillarce is
not recuired if the opposite-unit SX crosstie valve is
securec in the open position with power removed. The 92 day
frequency is based on the inservice testing requirements for
these valves.

SR 3.7.8.4

This SR verifies proper automatic operation of the
unit-specific SX S) stem valves on an actual or simulated
actuation signal, ihe SX System is a normally operating
system that cannot be fully actuated as part of normal
testing. This Surveillance is not required for valves that
are locked, sealed, or otherwise secured in the required
30sition under administrative controls. The 18 month
requency is based on the need to perform this Surveillance

under the conditions that apply during a unit outage and the
potential for an unplanned transient if the Surveillance

p were performed with the reactor at power. Operating
v experience has shown that these components usually pass the

Surveillance when performed at the 18 month Frequency.
Therefore, the Frequency is acceptable from a reliability
standpoint.

SR 3.7.8.5 |

This SR verifies proper automatic operation of the
unit-specific SX pumps on an actual or simulated actuation |signal. The SX System is a normally operating system that
cannot be fully actuated as part of normal testing during
normal operation. The 18 month Frequency is based on the
need to perform this Surveillance under the conditions that
apply during a unit outage and the potential for an ,

unplanned transient if the Surveillance were performed with
,

the reactor at power. Operating experience has shown that
these components usually pass the Surveillance when
performed at the 18 month Frequency. Therefore, the

Frequency is acceptable from a reliability standpoint.

O
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SX System ;

B 3.7.8

BASES

.

REFERENCES 1. UFSAR. Section 9.2.1.

2. UFSAR. Section 6.2. *

>

3. UFSAR Section 5.4.7.

4. Generic Letter 91-13.

,

O

|
4

i

a

I

I
|

1

|
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UHS
B 3.7.9

B 3.7 PLANT SYSTEMS

B 3.7.9 Ultimate Heat Sink (UHS)

BASES

BACKGROUND The UHS provides a heat sink for processing and operating
heat from safety related components during a transient or
accident, as well as during normal operation. This is done
by utilizing the Essential Service Water (SX) System and the
Component Cooling Water (CC) System.

In addition, the UHS is the safety related source of
Auxiliary Feedwater (AF) in case the Condensate Storage Tank
is unavailable.

The UHS is a common system and consists of two, four cell,
mechanical draft cooling towers (0A and OB) and a makeup
system. Each tower has four fans (with two speeds - high
and low) which are manually actuated. Two of the Tower 0A
fans are powered from Unit 1. Division 11 and two fans are
powered from Unit 2 Division 21. Similarly two Tower OB
fans are powered from Unit 1. Division 12 and two fans are
powered from Unit 2 Division 22.

The normal makeup to the towers is provided by the
non-safety related, non-engineered safety feature.
Circulating Water System. Two safety related diesel-driven
makeup pumas, which take suction from the Rock River,
3rovide maceup to each of the towers (one pump per tower).
_evel switches are provided to automatically start the pump
on low level in the associated tower basin. In addition, a
deep well pump, powered from the engineered safety feature
bus associated with each tower is capable of providing
makeup to either basin. The deep well pumps do not include
automatic start capability. The two tower basins
communicate at approximately the 64% basin level.

Each makeup source is capable of supplying sufficient makeup
water to maintain adequate basin inventory. Makeup is
required to compensate for AF su
evaporation and blowdown losses,pply, as well as drift,resulting from design basis
Loss Of Coolant Accident (LOCA) conditions in one unit
concurrent with the safe shutdown of the other unit.

O
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UHS

B 3.7.9

(] BASES

BACKGROUND (continued) |

Additional information on the design and operation of the
system, along with a list of components served, can be found
in UFSAR. Section 9.2.5 (Ref. 1).

|

APPLICABLE The UHS is the sink for heat removed from the reactor core
SAFETY ANALYSES following all accidents and anticipated operational

occurrences in which the unit is cooled down and placed on
Residual Heat Removal (RHR) operation as well as the sink,

for heat removed from containment via the reactor !

'

containment fan coolers. The UHS performance requirements '

are that the design basis temperatures of safety related
equipment served by SX, either directly or indirectly are
not exceeded. The UHS maximum post accident heat load
occurs near the time the unit switches from injection to
recirculation and the containment cooling systems and
residual heat removal systems are required to remove core
decay heat. The status of both units must be considered in

| the UHS analyses, because the UHS is a common system. The
i design basis accident analyses for the UHS is based on
j(7 design basis LOCA/ loss of offsite power conditions on one
' () unit concurrent with the safe shutdown from maximum power of'

the other unit. References 2, 3. and 6 provide details of
i the UHS design basis analyses. The analyses include worst
'

expected meteorological conditions, conservative
uncertainties when calculating decay heat. and worst case
single active failures.

!
|

|

|

< 1

|
1

! |
O
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:
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UHS
B 3.7.9

( BASES
,

APPLICABLE SAFETY ANALYSES (continued) i

.

The design basis analyses assume two cooling tower cells
(i.e., two fans or water distribution to two tower cells)
are out of service. In addition, the analyses assume that
at least six fans are running on high speed if the average
temperature as measured at the SX pump discharge is a 80 F:
that with the fans running the SX pump discharge temperature
is s 96 F: and must not exceed 90 F with 6 OPERABLE fans
running on high speed. The UHS maximum design temperature
is 100 F. The UHS design basis analyses assume an initial
temaerature of < 96 F with at least 6 fans running or < 80 F
wit 1 no fans running. For the 96 F cases, heat transfer is '

credited immediately following the event because the fans
will auto-reenergize with the respective diesel generator
output breaker auto-closure. The calculated peak basin ;
temperature is < 100 F. For the 80 F cases heat transfer is
not credited until operator action opens riser valves and
starts the fans. These calculations also show that the
100 F design temperature is not exceeded.

The analyses assume an initial basin level of a 60% in both
cooling tower basins, which corresponds to approximately

G 306,000 gallons in each basin. The analyses consider the AFV System requirements, whose safety related source of water is
the SX System.

The UHS is designed in accordance with Regulatory Guide 1.27 :
(Ref. 4), which requires a 30 day supply of cooling water in |
the UHS. The UHS requires makeup to the basins to meet this
requirement. The safety related source of makeup is the two |

diesel driven SX makeup pumps which take suction from the
i

Rock River. The diesel driven SX makeup pumps auto start on )
low level in their associated tower basin. The SX makeup t

system is designed to withstand all design basis natural |

phenomena events and combination of events except for
seismic events during low Rock River flow or level (loss of
SX makeup pump suction), tornado, and river flood.
Therefore, constraints on river level and flow are imposed,
and if the weather is conducive to tornadoes or high river
levels, plant procedures dictate proactive actions.

;

10
V l
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UHS

B 3.7.9 |

BASES!

APPLICABLE SAFETY ANALYSES (continued)

A backup makeup source is provided by deep well pumps. The
deep well system is designed for seismic, tornado, and river'

flood events. Each deep well pump is powered from the
engineered safety feature bus for the associated tower. The
deep well pumps do not include automatic start capability.
To compensate for the possible time delay in providing
makeup associated with a manual start of the deep well
pum3s, the minimum acceptable volume of water maintained in
eac1 basin is raised (90% level) and the level is verified it every 2 hours.

|

The UHS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The UHS is required to be OPERABLE and is considered
OPERABLE if it has available a sufficient volume of water at

! or below the maximum temperature that would allow the SX
| System to operate for at least 30 days following the design
' basis event without the loss of Net Positive Suction Head

(NPSH), and without exceeding the maximum design temperature
of the equipment served by the SX System.

To meet this condition the UHS temperature as measured at
the discharge of the SX pump: 1) must not exceed 96 F. with |> 6 OPERABLE fans running in high speed: 2) must not exceed i
90 F with 6 OPERABLE fans running on high speed: or 3) must !
not exceed 80 F otherwise. Therefore, at least 6 fans (high |

! speed) and associated tower cells must be OPERABLE. In
'

| addition, each basin level must be a 60%. The fan
| operation, basin level and SX pump discharge temperature
i constraints assure that adequate thermal capacity is

available in the SX water inventcry to absorb the initial
heat input from the design basis event.

|
Two diesel powered SX makeup pumps must also be OPERABLE.
SX makeup pump OPERABILITY includes, auto start capability

I on low basin level, and sufficient river level (> 664.7 ft
|' Mean Sea Level (MSL)) and flow combinations.
:

|
,

1

O
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UHS
B 3.7.9

BASES

APPLICABILITY In MODES 1. 2, 3 and 4, the UHS is required to support the
OPERABILITY of the equipment serviced by the UHS and
required to be OPERABLE in these MODES.

In MODE 5 or 6 the OPERABILITY requirements of the UHS are
determined by the systems it supports.

.

ACTIONS A.] and A.2

If one required fan is inoperable (i..e., only 5 fans
OPERABLE), action must be taken to restore the inoperable
cooling tower fan to OPERABLE status within 72 hours.
Required Action A.1 requires the remaining recuired OPERABLE
cooling tower fans be capable of being powerec by an
OPERABLE emergency power source. This action assures
availability of electric power to the remaining required
fans in the unlikely event of a loss of offsite power. The
1 hour Completion Time is reasonable based on the fact this
is an administrative check of the OPERABILITY of the
emergency power sources.

The 72 hour Completion Time is reasonable based on the low
probability of an accident occurring during the 72 hours
that one cooling tower fan is inoperable, the number of
available systems, and the time required to reasonably
complete the Required Action.

.

O
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UHS

B 3.7.9 !
|

i
i

BASES

ACTIONS (continued) |

B.1

If one or more cooling tower basin level is < 60%, the
assumptions of the design basis analyses are not met, and
action must be taken to restore both basin levels within
6 hours. The 6 hour Completion Time is reasonable based on
the low probability of an accident occurring during the
6 hours that the basin level is < 60%. the number of systems
available to replenish basin level, and the time required to
reasonably complete the Required Actions.

C.1. C.2,. and C.3
!

When one SX makeup pump is inoperable, action must be taken
{to verify a 2 90% cooling tower basin level in both basins
iwithin 72 hours, and verify OPERABILITY of an associated '

makeu) source within 72 hours. The increased basin level
must )e verified every 2 hours thereafter, and the
inoperable SX makeup pump must be restored to OPERABLE,

status within 7 days or 14 days depending on plant
conditions.

( In this Condition, the remaining OPERABLE makeup sources are
adequate to perform the UHS makeup function. However, the
overall reliability is reduced because failure of the
OPERABLE makeup source (s) could result in a loss of the

' makeup function.

|

i

I

i
<

|

:

G
V
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UHS
B 3.7.9

(] BASES

ACTIONS (continued)

Required Action C.1 requires verification that both basin
levels are 2 90% and Required Action C.2 verifies the
OPERABILITY of an associated makeup source (pump and flow
path). The increased basin level and its verification every
2 hours provide assurance of enough inventory in the basins
to allow sufficient time to manually start makeup sources,
consistent with the assumptions of the design basis
analyses. An associated makeup source is a source (i.e.,
ESF powered deep well pump of the same train or the SX
makeup pump capable ~of manual start) which provides makeup
to the same basin served by the inoperable SX makeup pump.
An SX makeup pump that is inoperable due solely to the
inability to auto start on low basin level may be considered
an OPERABLE associated makeup source. OPERABILITY of the
same train deep well pump includes capability to start and
provide sufficient flow to the associated basin.

The 72 hours to verify 2 90% basin level and OPERABILITY of
an associated makeup source is reasonable based on the low
probability of a design basis accident occurring during this
time period and the ability of the remaining SX makeup pump

V(m,
to perform the required makeup function. The 2 hour
periodic verification of a 90% basin level is consistent
with the assumptions of the design basis analyses.

rx
U
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UHS
B 3.7.9

1

BASES l

ACTIONS (continued)
!

l

Required Action C.3 requires the SX makeup pump to be |
restcred to OPERABLE status within 7 days or 14 days !
respectively. The 7 day limit is applicable if both Unit 1
and Unit 2 are in MODE 1. 2. 3. or 4. The 14 day limit is
only applicable if either Unit 1 or Unit 2 is in MODE 5.
MODE 6. or defueled. This Required Action serves to provide
up to 7 days to restore a SX makeup pump when both units are
o)erating, and up to 14 days when one unit is operating and
t1e other is shutdown. The 14 day allowance provides j
adequate time to perform pump inspection and extended j
maintenance when one unit is in an outage. Without this
allowance. a dual-unit outage would be required to perform
maintenance that requires more than 7 days to complete. The
extended Completion Time when one unit is in shutdown is
also based on the reduction in the quantity of heat that
would have to be removed by the UHS when one unit is in a
shutdown condition, a reduction in the amount of water that
may be required to satisfy AF demands, and the availability
of the other makeup water sources. Although the 14 day
Completion Time was justified based on the need to perform
extended maintenance its use and application is not
restricted to these activities because the effects of SX

( makeup ) ump inoperability are unrelated to the cause of the
'

inopera)ility.

Condition C Required Actions are modified by a Note
indicating the provisions of LCO 3.0.4 are not applicable.
As a result a MODE change is a'llowed when one SX makeup
pump is inoperable. This allowance is provided based on the
low probability of an event occurring during this time
period, and the redundancy of the available makeup sources.

!

i

Nq'

J
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ACTIONS (continued)

D.1. D.2. and D.3

When both SX makeup pumps are inoperable, action must be
taken to verify a a 90% cooling tower basin level in both
basins within 1 hour, verify OPERABILITY of at least one
makeu) source (pump and flow path) within 1 hour, and verify
OPERA 3ILITY of a second makeup source serving the other
tower basin within 72 hours. The increased basin level must
be verified every 2 hours thereafter.

In this Condition the UHS makeup function may not be met.
Required Actions D.1 and D.2 require verification of the
OPERABILITY of at least one makeup source and verification
that both basin levels are 2 90%. The increased basin level
and its verification every 2 hours allows sufficient time to
manually start makeup sources consistent with the
assumptions of the design basis analyses. An SX makeup pump
whid; is inoperable solely due to the inability to auto
: dart on low basin level may be considered an OPERABLE
makeup source. The 1 hour Completion Time is reasonable
based on the low probability of an accident occurring during

q the 1 nour and the time required to reasonably complete the
ig Required Actions.

Required Action D.3 requires verification of the OPERABILITY
of a second makeup source within 72 hour. With the plant
only having one OPERABLE makeup source, the UHS makeup
function can be performed; however the overall reliability
is reduced. The 72 hour Completion Time is reasonable based
on the low probability of an accident occurring during this
time period and the available makeup capability.

O
V
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! B 3.7.9
|
|

BASES

ACTIONS (continued)

| L1
'

With the Rock River water level s 670.6 ft Mean Sea Level
, (MSL), action must be taken to assure that adequate level
l and flow remain available from the Rock River intake to the

SX makeup Jumps to permit their operation. When the water
level in t1e river falls below this limit, within one hour,
and every 12 hours thereafter, the water level in the river
must be verified to be greater than 664.7 ft MSL and the

:flow rate in the river must be verified to be greater than i
or equal to 700 cubic feet per second (CFS). 700 cfs i
assures adequate inventory is available for the pumps to '

maintain the level in the UHS basins. 664.7 ft is the
minimum design operating level of the SX makeup pumps.
Assuring adequate inventory and a level greater than the
minimum operating level provides assurance that the pumps
can perform their function if required. The 1 hour
Completion Time for initial performance of this Required
Action is reasonable based on the low probability of an i

accident occurring during the 1 hour and the time required !to reasonably complete the Required Actions. The continued i

performance of this verification every 12 hours is,

reasonable based on the availability of other makeup sources
and the low likelihood of an accident and a rapid unexpected
decrease in the river level. 1

Required Action E.1 is modified by a Note indicating the
]rovisions of LCO 3.0.4 are not applicable. As a result, a

.

10DE change is allowed with adecuate water level and flow. -|

This allowance is provided basec on the low probability of
an event occurring during this time period, and the
redundancy of the available makeup sources.

i

fhG
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'

ACTIONS (contintod)

F.1. F.2. and F.3 )
i

The SX makeup pumps provide the safety-related makeup
capability to the UHS. however when Condition F applies, the
pumps may not be capable of performing the required
function. With water level or flow in the Rock River
outside of the limits specified, the pumps may not have
adequate NPSH or inventory to supply the required makeup to
the UHS if an accident occurs. If water level is forecast
to exceed 702 ft MSL on the Rock River, the SX makeup pumps
may be subjected to flooding that would render them
inoperable. Similarly, if a Tornado Watch exists that
includes the Byron site, the pumps may not be capable of
Derforming their required function because the river screen
louse that contains the pumps is not designed to protect
them from a tornado.

In these conditions alternative makeup capability to the
UHS must be available and the inventory in the UHS basin
must be large enough to permit manual initiation of the ;

alternative source. The deep well pumps supply the )alternative makeup capability to the UHS. To assure
O~ adequate inventory in the UHS to permit a delay in makeup

for manual initiation of the deep well pumps, the level in |
each tower basin must be verified to be greater than or i

equal to 90% within 1 hour, and every 2 hours thereafter.
The 1 hour Completion Time for initial performance of this
Required Action is reasonable based on the low probability
of an accident occurring during the 1 hour and the time !
required to reasonably com)lete the Required Actions. The ;

continued performance of tais verification every 2 hours is ;

reasonable based on the low likelihood of an accident and
the maximum expected decrease in level in the UHS basin.

In addition, at least one deep well pum) must be verified
OPERABLE within 1 hour. This assures tlat if an accident
occurs, adequate makeup capability to the UHS is available.
The 1 hour Completion Time for initial performance of this
Required Action is reasonable based on the low probability -

of an accident occurring during the 1 hour and the time
required to reasov blv complete the Required Actions.

;

A
k

,
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BASES

ACTIONS (continued)

Within 72 hours, both deep well pumps must be verified to be
OPERABLE if Condition F continues to apply. This Required
Action is consistent with the need to assure reliable and
redundant sup)1ies are available to provide makeup to the
UHS. The 72 lour Completion Time is reasonable based on the
low probability of an accident occurring during the 72 hours
coincident with a failure of the OPERABLE deep well pump.

G.1 and G.2

If the UHS cannot be restored to OPERABLE status within the
associated Completion Times or the associated Required
Actions are not met of Condition A. B. C. D. or F. or if the
UHS is inoperable for reasons other than Condition A. B. C.
D. E. or F. the unit must be placed in a MODE in which the
LCO does not apply. To achieve this status, the unit must
be ) laced in at least MODE 3 within 6 hours and in MODE 5
witlin 36 hours.

The allowed Completion Times are reasonable. based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and withoutO challenging plant systems.

SURVEILLANCE SR 3.7.9.1
REQUIREMENTS

This SR verifies adequate basin level to provide time to
manually establish makeup while providing auxiliary
feedwater if required. The specified level also ensures

,

that sufficient NPSH is available to operate the SX pumps. |The 24 hour Frecuency is based on operating experience ;

related to trencing of the parameter variations during the
applicable MODES. This SR verifies that the UHS cooling

.

i

tower basin water level is a 60%.

O
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BASES

SURVEILLANCE REQUIREMENTS (continued)

1R 3.7.9.2

This SR verifies that the UHS is capable of supporting the
5x System. In turn, availability of the UHS ensures the
ability of the SX System to cool the CC System to at least
its maximum design temperature with the maximum accident or
normal design heat loads for 30 days following a Design
Basis Accident and cool the other components served directly
by the SX System. The 24 hour Frequency is based on
operating experience related to trending of the parameter
variations during the applicable MODES. This SR verifies
that the essential service water pump discharge water
temperature is s 80 F: s 90 F if all required cooling tower
fans are running on high speed: or s 96 F if a 7 OPERABLE
cooling tower fans are running on high speed.

SR 3.7.9.3

This SR verifies the SX makeup pumps are OPERABLE by
ensuring river water level and flow are sufficient for
proper operation of the SX makeup aumps in case of the
Design Basis Accident (DBA). If t1e river water level is

e

> 670.6 ft MSL and s 702.0 ft MSL. proper operation is
assured. If the water level is > 702.0 ft MSL. the pumps
may become flooded and not be available. If the river level
is s 670.6 ft MSL. proper operation of the pumps during a
DBA is possible. However, the river level must be
> 664.7 ft MSL and river flow must be 2 700 cfs. The
frequency of SR 3.7.9.31s based on the potential for
changes in river level on a daily basis.

SR 3.7.9.4

Starting from the control room and operating each required
cooling tower fan on high speed for a 15 minutes (if not
already operating in high speed) ensures that all fans are
OPERABLE and that all associated controls are functioning
properly. It also ensures that fan or motor failure, or
excessive vibration, can be detected for corrective action.
The 31 day Frequency is based on operating experience, the
known reliability of the fan units. the redundancy
available. and the low probability of significant
degradation of the UHS cooling tower fans occurring between
surveillances.

O
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SURVEILLANCE REQUIREMENTS (continued)

| SR 3.7.9.5
l

Verifying the correct alignment for manual, power operated.|

i and automatic valves in the SX makeup flow path provides
i assurance that the proper flow paths exist for SX makeup
| operation. This SR does not apply to valves that are

locked, sealed, or otherwise secured in position, since they;
; are verified to be in the correct position prior to being
| locked, sealed, or secured. This SR does not require any
| testing or valve manipulation: rather, it involves
| verification that those valves capable of being

mispositioned are in the correct position. This SR does not
apply to valves that cannot be inadvertently misaligned.

|- such as check valves.

| The 31 day Frequency is based on engineering judgment, is
| consistent with the procedural controls governing valve
' operation, and ensures correct valve positions.

| SR 3.7.9.6

|p This SR verifies that each SX makeup pump starts and
!( operates on an actual or simulated low basin level' signal

for a 30 minutes. The 31 day frequency is based on
| operating experience and the low probability of significant
|' degradation of the SX makey pump cccurring between

performances of the surveil .ance.
,

1

| SR 3.7.9 7

This SR provides verification that the level of fuel oil int

| the day tank is at or above the level that provides !
i approximately a 3 day supply of fuel for the pumps.. This is'

enough time to arrange for addition of more fuel if needed.
The level is expressed as a percent of tne usable volume of,

' the tank. The 47% indicated level ensures that there is at
least 42% of the fuel supply tank volume available to each,

,

i diesel powered essential service water makeup pump plus
! allowance for instrumentation tolerances.

| The 31 day Frequency is adequate to assure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and facility operators will be aware of any large
uses of fuel oil during this period.

O
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UHS
B 3.7.9

O BASESV
SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.9.8
' ,

This SR requires that each testable valve in the SX makeup i

system flow path be cycled through at least one complete
cycle of travel every 18 months. This SR applies to the
flow path from the SX makeup pumps to the UHS basins. The
SR provides assurance that if a flow path is required, it
can be aligned properly.

The 18 month Frequency is based on the low probability of an
undetected failure, and is consistent with testing required
by the IST program.

SR 3.7.9.9

The tests of fuel oil prior to addition to the storage
tank (s) are a means of determining whether new fuel oil is
of the appro)riate grade and has not been contaminated with
substances t1at would have an immediate, detrimental impact
on diesel engine combustion. The tests, limits, and
applicable ASTM Standards are listed in the Diesel Fuel Oil
Testing Program in Specification 5.5.13.

'

Fuel oil degradation during long term storage shows up as an
increase in particulate, due mostly to oxidation. The
3resence of particulate does not mean the fuel oil will not
Jurn properly in a diesel engine. The particulate can cause
fouling of filters and fuel oil injection equipment,
however, which can cause engine failure.>

Particulate concentrations should be determined in
accordance with ASTM D2276 (Ref. 5). This method involves a
determination of total particulate concentration in the fuel

! oil and has a limit of 10 mg/1. It is acceptable to obtain
a field sample for subsequent laboratory testing in lieu of
field testing.

The Frequency of this test takes into consideration fuel oil
degradation trends that indicate that part'iculate
concentration is unlikely to change significantly between

! Frequency intervals.

iO
!
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'B 3.7.9

[ BASES 1

REFERf NCES 1. UFSAR. Section 9.2.5.

2. Commonwealth Edison letter to Dr. Thomas E Murley
dated January 9, 1992. 1

I
3. Commorwealth Edison letter to Dr. Thomas E Murley

dated March 31, 1992.

4. Regulatory Guide 1.27

5. ASTM Standards. 02276.

6. Commonwealth Edison letter to USNRC Document Control
Desk dated May 6, 1997 I

I
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VC Filtration System '

B 3.7.10

h B 3.7 PLANT SYSTEMSJ
B 3.7.10 Control Room Ventilation (VC) Filtration System

BASES !

BACKGROUND The common control room filtration and temperature control
are provided by the Control Room Ventilation (VC) System.
The common VC System consists of two redundant and
independent trains. Each train consists of a makeup air
filter unit, makeup air fan, supply fan, return fan, supply !
filter unit, recirculation charcoal adsorber, comfort
heating coils (not recuired for OPERABILITY), chiller,
chilled water pump anc cooling coils. Ductwork, dampers, i
and instrumentation also form part of the system. |

i

The makeup air filter unit includes a moisture separator '

(not required for system OPERABILITY). heater, prefilter
(not required for system OPERABILITY), High Efficiency
Particulate Air (HEPA) filter. charcoal adsorber section for
removal of gaseous activity (principally iodines), and
second HEPA filter. The moisture separator removes any

.

entrained water. The prefilter removes any large particles |(~ in the air to preveat excessive loading of the HEPA filters j

( and charcoal adsorbers. Continuous operation of each makeup 4

filter unit for at least 10 hours per month, with the
heaters on, reduces moisture buildup on the HEPA filters and
charcoal adsorbers. |

The VC System o)eration in maintaining the control room
temperature witlin limits and habitable is discussed in
UFSAR. Section 6.4 (Ref. 1) and Section 9.4 (Ref. 2). The i

VC System (with the exception of the comfort heating coils '

and humidifier) is designed in accordance with Seismic
Category I requirements. The VC System is an emergency
system of which parts operate during normal operation.
Normally, the supply and return fans of one train are in

,

service with the recirculation charcoal adsorber bypassed.
The makeup air filter unit and fan are not in service.

The filtration system portion of the VC System (VC
Filtration System) provides a protected environment from
which operators can control the unit following an
uncontrolled release of radioactivity.

BYRON - UNITS 1 & 2 B 3.7.10 - 1 Revision 0
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VC Filtration System
B 3.7.10

|

|( BASES
]

BACKGROUND (continued)
!
'

Actuation of the VC Filtration System places the system in
the emergency mode of operation. Actuation of the system to
the emergency mode of operation: starts the makeup fan.

| opens the turbine building intake damper, isolates the
| normal intake from outside dampers, isolates the purge
i dampers (if open) opens the recirculation charcoal adsorber

dampers, and closes the recirculation charcoal adsorber
bypass dampers. If operating, the operating supply and,

' return fans continue to operate. Interlocks are provided
!< such that the makeup fan will not start unless the

associated supply fan is in operation. Outside air is
filtered and added to the air being recirculated through the
control room. Pressurization of the control room prevents
infiltration of unfiltered air from the surrounding areas of

i the building.

The air entering the control room is continuously monitored
I by radiation detectors. One detector output above the alarm
i setpoint will cause actuation of the emergency mode of i

,

operation. '

| One VC Filtration System train can pressurize the upper
| cabia spreading room to a 0.02 inches water gauge and the

control room to a 0.125 inches water gauge, relative to:

| areas adjacent to the control room area.

Redundant filter trains are provided such that if an
! excessive pressure drop develops across one filter train.
| the other train is available to provide the required
! filtration. i

The normally open intake isolation dampers are arranged in a
series so that the failure of one damper to shut will not

| result in a breach of isolation. The VC Filtration System
! is designed in accordance with Seismic Category I

requirements.

The VC Filtration System is designed to maintain the control
room environment for 30 days of continuous occupancy after ai

Design Basis Accident (DBA) without exceeding a 5 rem whole
body dose or its equivalent to any part of the body.

4

:f)
M
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VC Filtration System
B 3.7.10

,

BASES

APPLICABLE The VC System components are arranged in redundant, safety
SAFETY ANALYSES related ventilation trains. The location of components and

ducting within the control room envelope ensures an adequate
sup)1y of filtered air to all areas requiring access. The
VC riltration System provides airborne radiological
arotection for the control room operators, as demonstrated
]y the control room accident dose analyses for the most
limiting design basis loss of coolant accident, fission
product release presented in the UFSAR, Chapter 15 (Ref. 3).
The safety analyses assume a 99% filter efficiency for the
makeup air filter unit and a 90% filter efficiency for the
recirculation charcoal adsorber.

,

As. described in UFSAR Section 6.4 (Ref.1) and Section 2.2
(Ref. 4), there are no potential toxic releases that could
pose a risk to the control room operators.

The worst case single active failure of a component of the
VC Filtration System, assuming a loss of offsite power. does
not impair the ability of the system to perform its design

.

'

function.

'( The VC Filtration System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).1

:

|

;

!

o

! ,O
V
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VC Filtration System
B 3.7.10

BASES

LCO Two independent and redundant VC Filtration System trains
are required to be OPERABLE to ensure that at least one is
available assuming a single failure disables the other
train. Total system failure could result in exceedirig a-
dose of 5 rem to the control room operator in the event of a
large radioactive release.

The VC Filtration System is considered OPERABLE when the
individual components necessary to limit operator exposure !

,

are OPERABLE in both trains. A VC Filtration System train
is OPERABLE when the associated:

'a . Makeup air fan is OPERABLE:

b. Supply fan is OPERABLE:
i

c. Return air fan is OPERABLE: i

d. HEPA filters and charcoal adsorbers are not
excessively restricting flow, and are capable of

iperforming their filtration functions; and '

!.p e. Makeup filter unit heater, ductwork, valves, and
; t, y dampers are OPERABLE, and air circulation can be

'

maintained.

In addition. the control room boundary must be maintained, i

including the integrity of the walls, floors, ceilings,
ductwork, and access doors.,

APPLICABILITY In MODES 1. 2, 3, 4. 5. and 6. and at all times during .

!movement of irradiated fuel assemblies in the fuel handling
building or containment, the VC Filtration System must be|

OPERABLE to control operator exposure during and following a
DBA. including the release from a fuel handling accident.

i

In MODE 5 or 6. the VC Filtration System provides protection
from significant radioactive releases.

!

|

|

:
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VC Filtration System
B 3.7.10

:

O BASES
w/

|

ACTIONS A.1

When one VC Filtration System train is inoperable, action !
,

must be td.cn to restore OPERABLE status within 7 days. In
this Condition, the remaining OPERABLE VC Filtration System
train is adequate to aerform the control room protection
function. However, t1e overall reliability is reduced
because a single failure in the OPERABLE VC Filtration
System train could result in loss of VC Filtration System
function. The 7 day Completion Time is based on the low
probability of a DBA occurring during this time period, and
ability of the remaining train to provide the required
capability.

B.1 and B.2

In MODE 1, 2, 3, or 4. if the inoperable VC Filtration
System train cannot be restored to OPERABLE status within
the required Completion Time, the unit must be placed in a
MODE that minimizes accident risk. To achieve this status,
the unit must be ) laced in at least MODE 3 within 6 hours,
and in MODE 5 witlin 36 hours. The allowed Completion Times

( are reasonable, based on operating experience, to reach the(3/ recuired unit conditions from full power conditions in an
~'

orcerly manner and without challenging plant systems.

:

i |

1

| 1

i

!

O
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VC Filtration System
B 3.7.10

BASES

ACTIONS (continued)

C.1.1. C.1.2. C.2.1. C.2.2. and C.2.3
'

In MODE 5 or 6. or during movement of irradiated fuel
assemblies, if the inoperable VC Filtration System train
cannot be restored to OPERABLE status within the required
Completion Time. action must be taken to immediately place
the OPERABLE VC Filtration System train in the emergency
mode. This action ensures that the remaining train is
OPERABLE that no failures preventing automatic actuation
will occur, and that any active failure would be readily
detected. Action C.1.2 requires the VC Filtration System
train ) laced in operation be capable of being powered by an
OPERAB_E emergency power source. This action assures
availability of electric Jower in the unlikely event of a
loss of offsite power. T11s )ower source can be either from
Unit 1 or Unit 2. via OPERABLE crosstie breakers.

An alternative to Required Action C.1.1 and C.1.2 is to
immediately suspend activities that could result in a
release of radioactivity that might require isolation of the
control room. This places the unit in a condition that

N minimizes risk. This does not preclude the movement of fuel
to a safe position. ~

D.1. D.2. and D.3

In MODE 5 or 6. or during movement of irradiated fuel
assemblies, with two VC Filtration System trains inoperable,
action must be taken immediately to suspend activities that
could result in a release of radioactivity that might enter
the control room. This places the unit in a condition that
minimizes accident risk. This does not preclude the
movement of fuel to a safe position.

E_1

If both VC Filtration System trains are inoperable in i
MODE 1. 2. 3. or 4, the VC Filtration System may not be !
capable of performing the intended function and the unit is |

in a condition outside the accident analyses. Therefore.
LC0 3.0.3 must be entered immediately.

,

O
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B 3.7.10

i

O BASES.. a
SURVEILLANCE SR 3.7.10.1 i

REQUIREMENTS )
Standby systems should be checked )eriodically to ensure

'that they function properly. As t1e environment and normal j
operating conditions on this system are not too severe, i

testing each train once every month provides an adequate |check of this system. Monthly heater operation dries out
any moisture accumulated in the charcoal from humidity in>

the ambient air. The makeu) air filter unit includes
heaters. Therefore, the su] system must be initiated from
the control room and operated for = 10 continuous hours with
the heaters energized. The recirculation subsystem filters
do not contain heaters and need only be operated for
a 15 minutes to demonstrate the function of the system. For
purposes of satisfying this SR. the recirculation subsystem
may be run concurrently with the makeu) subsystem. The
31 day Frequency is based on the relia)ility of the
equipment and the two train redundancy availability.

SR 3.7.10.2

This SR verifies that the required VC Filtration System
A testing is performed in accordance with the Ventilation
V Filter Testing Program (VFTP). The VC Filtration System

filter tests are in general conformance with Regulatory
Guide 1.52 (Ref. 5). The VFTP includes testing the
performance of the HEPA filter charcoal adsorber
efficiency, system flow rates, and the physical properties
of the activated charcoal. Specific test Frequencies and
additional information are discussed in detail in the VFTP.
The acceptance criteria stated in the VFTP. ensure that the
filter efficiencies assumed in the safety analyses are met.

SR 3.7.10.3
,

i

This SR verifies that each VC Filtration System train
aligns, starts, and operates on an actual or simulated
actuation signal. The Frequency of 18 months is specified |
in Regulatory Guide 1.52 (Ref. 5). '

ba
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VC Filtration System
B 3.7.10

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.10.4

This SR verifies the integrity of the control room
enclosure. and the assumed inleakage rates of the
potentially contaminated air. The control room positive
pressure, with respect to potentially contaminated adjacent
areas, is periodically tested to verify proper functioning
of the VC Filtration System. During the emergency mode of
operation. the VC Filtration System is designed to
pressurize the up)er cable spreading room to a 0.02 inches
water gauge and t1e control room to a 0.125 inches water
gauge, relative to areas adjacent to the control room area
in order to prevent unfiltered inleakage. The VC Filtration
System is designed to maintain this positive pressure with
one train at a makeup flow rate a 5400 cfm and 5 6600 cfm.
The Frequency of 18 months on a STAGGERED TEST BASIS is
consistent with the guidance provided in NUREG-0800
(Ref. 6).

REFERENCES 1. UFSAR. Section 6.4

2. UFSAR. Section 9.4.

3. UFSAR. Chapter 15.

4. UFSAR. Section 2.2.

5. Regulatory Guide 1.52. Rev. 2.

6. NUREG-0800. Section 6.4. Rev. 2. July 1981.

O ,
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B 3.7.11

[ B 3.7 PLANT SYSTEMS

B 3.7.11 Control Room Ventilation (VC) Temperature Control System

BASES

BACKGROUND The temperature control system portion of the VC System (VC
Temperature Control System) provides temperature control for
the control room normally and following isolation of the
control room. A description of the VC System is provided in
the Bases for LCO 3.7.10. " Control Room Ventilation (VC)
Filtration System."

The VC Temperature Control System consists of the VC
components (arranged in two independent and redundant
trains) that provide cooling and heating of recirculated
control room air. Each train consists of heating coils (not
required for System OPERABILITY), a chiller, a chilled water
pump, cooling coils. instrumentation, and controls to
provide for control room temperature control. The heat load
for the chillers is rejected to the Essential Service Water
System. A single VC Temperature Control System train will
provide the required temperature control to maintain the

( control room s 90 F.

APPLICABLE The design basis of the VC Temperature Control System is to
SAFETY ANALYSES maintain the control room temperature for 30 days of

continuous occupancy.

The VC Temperature Control System components are arranged in
redundant, s sfety related trains. During emergency
o)eration, the VC Temaerature Control System will maintain
tie temperature s 90 : A single active failure of a
component of the VC Temperature Control System, with a loss
of offsite power does not impair the ability of the system
to perform its design function. Redundant detectors and
controls are provided for control room temperature control,
The VC Temperature Control System is designed in accordance
with Seismic Category I requirements. The VC Tempercture
Control System is capable of removing sensible and latent
heat loads from the control room, which include
consideration of equipment heat loads and personnel
occupancy requirements, to ensure equipment OPERABILITY.

O
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VC Temperature Control System
B 3.7.11

{} BASES

APPLICABLE SAFETY ANALYSES (continued)

The VC Temperature Control System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO Two independent and redundant trains of the VC Temperature
Control System are required to be OPERABLE to ensure that at
least one is available, assuming a single failure disabling
the other train. Total system failure could result in the
equipment operating temperature exceeding limits in the
event of an accident.

The VC Tem)erature Control System is considered to be
OPERABLE w1en the individual VC components necessary to
maintain the control room temperature s 90 F are OPERABLE in
both trains. These components include the chillers, chilled
water pumps, cooling coils, associated duct work, and
associated temperature control instrumentation. In
addition, other VC components must be capable of maintaining
air circulation.

O
APPLICABILITY In MODES 1. 2, 3, 4. 5. and 6. and at all times during

movement of irradiated fuel assemblies in the fuel handling
building or containment. the VC Temperature Control System
must be OPERABLE to ensure that the control room temperature
will not exceed equipment operational requirements following
isolation of the control room.

(v
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VC Temperature Control System
B 3.7.11

BASES

ACTIONS 11
With one VC Temperature Control System train inoperable,
action must be taken to restore OPERABLE status within
30 days. In this Condition, the remaining OPERABLE VC
Temperature Control System train is adequate to maintain the
control room temperature within limits. However. the
overall reliability is reduced because a single failure in
the OPERABLE VC Temperature Control System train could
result in loss of VC Temperature Control System function.
The 30 day Completion Time is based on the low 3robability
of an event requiring control room isolation, t1e
consideration that the remaining train can provide the
required protection, and that alternate safety or nonsafety
related cooling means are available.

B.1 and B.2

In MODE 1, 2, 3. or 4. if the inoperable VC Temperature
Control System train cannot be restored to OPERABLE status
within the required Completion Time, the unit must be placed
in a MODE that minimizes the risk. To achieve this status,

e the unit must be ) laced in at least MODE 3 within 6 hours,
and in MODE 5 witlin 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems.

O
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|

~[ BASES

ACTIONS (continued)

C.1.1. C.1.2. C.2.1. C.2.2. and C.2.3

In MODE .5 or 6. or during movement of irradiated fuel, if
the inoperable VC Temperature Control System train cannot be ;

restored to OPERABLE status within the required Completion '

Time, the OPERABLE VC Temperature Control System train must
be placed in operation immediately. This action ensures
that the remaining train is OPERABLE that no failures
preventing automatic actuation will occur, and that active
failures will be readily detected. Action C.1.2 requires
the VC Temperature Control System train placed in operation
be capable of being powered by an OPERABLE emergency power
source. This action assures availability of electric power
in the unlikely event of a loss of offsite power. This
power source can be either from Unit 1 or Unit 2. via
OPERABLE crosstie breakers.

An alternative to Required Action C.1.1 and C.1.2 is to
immediately suspend activities that present a potential for
releasing radioactivity that might require isolation of the
control room. This places the unit in a condition that

p minimizes accident risk. This does not preclude the
Q movement of fuel to a safe position.

D.1. D.2. and D.3

In MODE 5 or 6. or during movement of irradiated fuel
assemblies, with two VC Temperature Control System trains
inoperable, action must be taken immediately to suspend
activities that could result in a release of radioactivity
that might require isolation of the control room. This
places the unit in a condition that minimizes risk. This
does not preclude the movement of fuel to a safe position.

i

|

L1
If both VC Temperature Control System trains are inoperable

4

in MODE 1. 2. 3. or 4. the control room VC Temperature
Control System may not be capable of aerforming its intended
function. Therefore. LCO 3.0.3 must 3e entered immediately.

i

O.
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VC Temperature Control System
B 3.7.11

( BASES

SURVEILLANCE SR 3.7.11.1
REQUIREMENTS

This SR monitors the control room temperature for indication
of VC Temperature Control System performance. Trending of
control room temperature will provide a qualitative
assessment of VC Temperature Control System chiller
OPERABILITY. The 12 hour Frequency is adequate considering
the continuous manning of the control room by the operating
staff.

SR 3.7.11.2

This SR verifies that the heat removal capability of the
system is sufficient to remove the required heat load. This
SR consists of a combination of testing and calculations.
The 18 month Frequency is appropriate since significant
degradation of the VC Temperature Control System is slow and
is not expected over this time pericd.

REFERENCES None.

O
V

,

O
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BASES
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12 |

|
|

B 3.7 PLANT SYSTEMS

B 3.7.12 Nonaccessible Area Exhaust Filter Plenum Ventilation System

BASES. |

l
BACKGROUND The Nonaccessible Area Exhaust Filter Plenum Ventilation

System filters air from the area of the active Emergency
Core Cooling System (ECCS) components during the '

recirculation 3hase of a Loss Of Coolant Accident (LOCA). |
The Nonaccessiale Area Exhaust Filter Plenum Ventilation |
System, in conjunction with other normally operating ,

systems, also provides environmental control of temperature !

in the ECCS pump room area and the lower reaches of the |
auxiliary building.

|

The Nonaccessible Area Exhaust Filter Plenum Ventilation |
System is a subsystem of the common auxiliary building

'

heating, ventilation and air conditioning system (VA). Each
unit has two VA supply and two VA exhaust fans. The VA

lsupply and exhaust fans are not required for Nonaccessible -

Area Exhaust Filter Plenum Ventilation System OPERABILITY. i

The Nonaccessible Area Exhaust Filter Plenum Ventilations

i System consists of three 50% trains. Each train consists of !prefilters. High Efficiency Particulate Air (HEPA) filters, l

activated charcoal adsorber sections for removal of gaseous i

activity (principally iodines), and two 100% capacity fans. 1
IDuctwork, dampers, and instrumentation also form part of the

system. A second bank of HEPA filters follows the adsorber
sections to collect carbon fines and provide backup in case
the main HEPA filter bank fails. The prefilters remove any
large particles in the air to prevent excessive loading of 1

the HEPA filters and charcoal adsorbers. Each fan in a
train is powered from a different ESF bus. Train A fans are
powered by Unit 1 buses 131 and 132; train B fans are
powered by Unit 2 bases 231 and 232: and train C fans are
powered by Unit 1 bus 132 and Unit 2 bus 231.

3(V
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

BASES

BACKGROUND (continued)

The system is normally aligned with two inlet dampers open
and the third train's inlet damper closed. The air passes
through the HEPA filters and is routed to the auxiliary
building exhaust plenum. The system initiates following
receipt of a Safety Injection (SI) signal from either unit.
During the emergency mode operation, the auxiliary building
normal supply and exhaust fans associated with the unit
generating the SI signal are tripped (if o)erating and there
is a concurrent loss of offsite power to tlat unit).. The
supply and exhaust fans for the unaffected unit continue to
operate or are available if required. The Nonaccessible
Area Exhaust Filter Plenum Ventilation System dampers
realign, and a fan in each train with an open inlet damper
starts to begin filtration. Interlocks are provided: to
start the second fan after a time delay in a train if the
first fan does not start: to prevent start of a fan in a
train with a closed inlet damper: and to prevent start of a
fan with a closed discharge damper. The train with the
closed inlet damper can be realigned manually from the
control room. if required. The Nonaccessible Area Exhaust
Filter Plenum Ventilation System emergency mode of operation

o can also be initiated manually by starting a fan in each
( train that is aligned for operation. A manual fan start

signal will realign the associated dampers to begin
filtration.

The Nonaccessible Area Exhaust Filter Plenum Ventilation
System is discussed in the UFSAR, Sections 6.5.1. 9.4.5.
and 15.6.5 (Refs. 1, 2, and 3. respectively).

O
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

( BASES

APPLICABLE The design basis of the Nonaccessible Area Exhaust Filter
SAFETY ANALYSES Plenum Ventilation System is established by the large break

LOCA. The system evaluation assumes a passive. failure of
the ECCS outside containment, such as ari SI pum) seal
failure, during the recirculation mode. In suc1 a case. the
system limits radioactive release to within the 10 CFR 100
(Ref. 4) limits, or the NRC staff approved licensing basis
(e.g. , a specified fraction of Reference 5 limits). While
the system is automatically initiated on an SI signal.
manual actuation / alignment of the system is acceptable. The
system is not recuired until initiation of the ECCS
recirculation moce. The analysis of the effects and
consequences of a large break LOCA is presented in
Reference 3. The Nonaccessible Area Exhaust Filter Plenum
Ventilation System also actuates following a small break
LOCA, in those cases where the ECCS goes into the
recirculation mode of long term cooling, to clean up
releases of smaller leaks, such as from valve stem packing.
The Nonaccessible Area Exhaust Filter Plenum Ventilation
System is also credited in the control room habitability
analysis (Ref. 5). The safety analyses assume a 90% filter
efficiency.

Two types of system failures are considered in the accident |

analysis: complete loss of function, and excessive LEAKAGE. I

Either type of failure may result in a lower efficiency of
removal for any gaseous and particulate activity released to
the ECCS pump rooms following a LOCA.

The Nonaccessible Area Exhaust Filter Plenum Ventilation I
System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

J
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

BASES

i

LCO The Nonaccessible Area Exhaust Filter Plenum Ventilation
System is required to be OPERABLE to ensure that atmospheric
releases from the ECCS pump rooms do not exceed those
assumed in the safety analysis. Total system failure could
result in the atmospheric release.1) exceeding 10 CFR 100

,

'

limits in the event of a Design Basis Accident (DBA), and 2)
exceeding the limits for control room habitability. The
Nonaccessible Area Exhaust Filter Plenum Ventilation System
is considered OPERABLE when the individual components, i
necessary to maintain ECCS pump rooms and equipment rooms
filtration are OPERABLE.

In order for the Nonaccessible Area Exhaust Filter Plenum
Ventilation System to perform its function, filtration and
motive flow must be provided by two of the three trains the
bypass path (s) to the normal auxiliary building exhaust
system must be isolated, and the third train's inlet damper
must be closed. The closure of the third train's inlet
damper, prevents starting of a third fan and also ensures
filtration of the exhaust from the ECCS pump rooms. by
eliminating potential bypass flow paths.

n Three trains of the Nonaccessible Area Exhaust Filter PlenumQ Ventilation System are required to be OPERABLE to ensure
that at least two are available, assuming a single failure
coincident with loss of offsite power on the affected unit
and an orderly shutdown on the other unit. In addition due
to design considerations, two of the trains must be aligned
for operation and one train must be aligned in :tandby
(i.e., the inlet damper closed).

To accommodate the single failure and loss of offsite power
assumptions, the required fans in each of the Nonaccessible
Area Exhaust Filter Plenum Ventilation System trains must be
independent of the credited fans in the other trains.

.

:
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Nonaccessible Area Exhaust Filter Plenum Ventilation System j
B 3.7.12

|

BASES,

LC0 (continued)

A Nonaccessible Area Exhaust Filter Plenum Ventilation
System train is considered OPERABLE when:

a. A charcoal booster fan which is powered from a power
sunly different than the other two trains is
OP RABLE:

|

b. HEPA filters and charcoal adsorbers are not
excessively restricting flow, and are capable of
performing their filtration functions; and

c. Ductwork and dampers are OPERABLE. and air circulation
can be maintained.

The alignment of an Nonaccessible Area Exhaust Filter Plenum
Ventilation System train for operation or in standby does
not affect the OPERABILITY of the train. For example,
alignment of an inoperable train for operation and an
OPERABLE train in standby for the purpose of testing the
inoperable train. represents a Condition of only one train
inoperable.

The LCO is modified by a Note that allows suspension of the
requirement to have two trains aligned for operation and one
train aligned in standby. intermittently under
administrative controls. This allowance is in recognition
that for the short time period when a train is realigned for
operation from standby and another train is realigned to
standby from operation, that more than one damper may be
closed or more than two dampers may be opened. These
conditions would normally result in the loss of
Nonaccessible Area Exhaust Filter Plenum Ventilation System
functional capability.

i

l

APPLICABILITY In MODES 1. 2. 3. and 4. the Nonaccessible Area Exhaust i

Filter Plenum Ventilation System is required to be OPERABLE
consistent with the OPERABILITY requirements of the ECCS.

In MODE 5 or 6. the Nonaccessible Area Exhaust Filter Plenum
Ventilation System is not required to be OPERABLE since the
ECCS is not required to be OPERABLE.

O
b
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

BASES
;

!
ACTIONS A.l

'

With one Nonaccessible Area Exhaust Filter Plenum i

| Ventilation System train inoperable, action must be taken to
i restore OPERABLE status within 7 days. During this time, the

remaining OPERABLE trains are adequate to perform the
Nonaccessible Area Exhaust Filter Plenum Ventilation System

| function.

| The 7 day Completion Time is appropriate because the risk
contribution is less than that for the ECCS-(72 hour

i Completion Time), and this system is not a direct support i

| system for the ECCS. The 7 day Completion Time is based on
the low probability of a DBA occurring during this time

i period, and ability of the remaining trains to provide the
required capability.

| If only two fans are powered from different power supplies.
| one train should be declared inoperable. Securing closed

the inoperable train's inlet damper and assuring the other
inlet dampers are open maintains functional capability of
the system. j

If more than one inlet damper is ino erable, only one train
need be declared inoperable, provided one inoperable damper
is secured in the closed position and the other damper (s)
are secured in the open position (with its associated fan (s)

! starting interlock enabled).

If two or more inlet dampers are closed, a single failure of
the damper (s) to open would result in the loss of functional |

-capability. Concurrent failure of two or more Nonaccessible i

Area Exhaust Filter Plenum Ventilation System trains would
I also result in the loss of functional capability. For any

loss of functional capability. LCO 3.0.3 must be entered
immediately.

:

:

I

.
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

O- BASESG |

ACTIONS (continued)
'

B.1 and B.2
i

If the Nonaccessible Area Exhaust Filter Plenum Ventilation
S stem train cannot be restored to OPERABLE status within '

t e associated Com)letion Time, the unit must be placed in a
MODE in which the _C0 does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.7.12.1
REQUIREMENTS

Standby systems should be checked aeriet.ically to ensure
1that they function properly. As t1e eavironment and normal i

operating conditions on this system are not severe, testing
each train once a month provides an adequate check on this
system. Monthly system operation for 2 15 minutesp) demonstrates the function of the system. The 31 day>

V
Frequency is based on the known reliability of equipment and
the redundancy available.

SR 3.7.12.2
;

This SR verifies that the required Nonaccessible Area
Exhaust Filter Plenum Ventilation System testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). The Nonaccessible Area Exhaust Filter ;

Plenum Ventilation System filter tests are in general l
conformance with Reference 6. The VFTP includes testing
HEPA filter performance, charcoal adsorbers efficiency.
system flow rates, and the physical properties of the
activated charcoal (general use and following specific

i operations). Specific test Frequencies and additional
'

information are discussed in detail in the VFTP. The
acceptance criteria stated in the VFTP ensure that the
filter efficiencies assumed in the safety analyses are met.

:
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|
Nonaccessible Area Exhaust Filter Plenum Ventilation System |

B 3.7.12 l

|
BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.12.3 |

This SR verifies that each Nonaccessible Area Exhaust Filter
Plenum Ventilation System train aligns, starts, and operates
on a manual, an actual, or a simulated actuation signal.
The 18 month Frequency is consistent with that specified in
Reference 6.

SR 3.7.12.4
lThis SR verifies the integrity of the ECCS pump room areas.

The ability of the ECCS pump room areas to maintain a
negative pressure, with respect to potentially
uncontaminated adjacent areas, is periodically tested to I

verify ) roper functioning of the Nonaccessible Area Exhaust i

Filter )lenum Ventilation System. During the emergency mode iof operation, the Nonaccessible Area Exhaust Filter Plenum '

Ventilation System is designed to maintain a slight negative
pressure in the ECCS pump rooms with respect to adjacent
areas. to prevent unfiltered LEAKAGE. The Nonaccessible
Area Exhaust Filter Plenum Ventilation System is designed to

o maintain a s -0.25 inches water gauge relative to
( atmospheric pressure with two trains operating. each at a

flow rate s 68.200 cubic feet per minute (cfm).
Nonaccessible Area Exhaust Filter Plenum Ventilation System
function must be maintained considering the design basis
scenarios of an SI signal orily on one unit or an SI signal
concurrent with a loss of offsite power to a unit. This SR
should be performed with the postulated number of VA supply
and exhaust fans running considering the SI signal only
scenario. Performance of the SR in this manner produces the
least negative pressure in the ECCS pump room areas (i.e..
the least margin to s -0.25 inches water gauge). The
Frequency of 18 months is consistent with the guidance
provided in NUREG-0800. Section 6.5.1 (Ref. 7).

The testing of two of the three trains on an 18 month
Frequency on a STAGGERED TEST BASIS, requires that the
combination of trains be varied, such that all aossible
combinations of trains be tested over a 54 monta period.

O
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Nonaccessible Area Exhaust Filter Plenum Ventilation System

B 3.7.12

( BASES

SURVEILLANCE REQUIREMENTS (continued)

If a particular pump room is isolated such that there is no
potential for post accident fluids to pass through the room.
or that room's ECCS equipment is not required that room can
be excluded from meeting the acceptance criteria of the SR.
Performance of this SR with a room excluded, represents a
change in the ECCS pump room area volume that t1e system is
maintaining at a negative pressure. Prior to the room being
put back in service. this SR would have to be performed with
the new volume. to assure that the system can maintain the
entire volume at the required negative pressure.

The 18 month Frequency on a STAGGERED TEST BASIS is
consistent with that specified in Reference 6.

REFERENCES 1. UFSAR. Section 6.5.1.

2. UFSAR. Section 9.4.5.

3. UFSAR. Section 15.6.5.

4. 10 CFR 100.11.:

5. UFSAR. Section 6.4.

6. Regulatory Guide 1.52 (Rev. 2).

7. NUREG-0800. Section 6.5.1. Rev. 2. July 1981.

nv -
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O BASES
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FHB Ventilation System
B 3.7.13

B 3.7 PLANT SYSTEMS

B 3.7.13 Fuel Handling Building Exhaust Filter Plenum (FHB) Ventilation
System

BASES

BACKGROUND The FHB Ventilo : e System filters airborne radioactive
) articulates from the area of the fuel pool following a fuel
landling accident. The FHB Ventilation System, in
conjunction with other normally operating systems, also
provides environmental control of temperature in the fuel
pool area.

The FHB Ventilation System is a subsystem of the common
auxiliary building heating, ventilation, and air
conditioning system (VA). Each unit has two VA supply and i
two VA exhaust fans. The VA supply and exhaust fans are not
required for FHB Ventilation System OPERABILITY.

The FHB Ventilation System consists of two independent and
redundant trains. Each train consists of a prefilter, a
High Efficiency Particulate Air (HEPA) filter, an activated
charcoal adsorber section for removal of gaseous activitys
(principally iodines), and a fan. Ductwork, valves or
dampers, and instrumentation also form 3 art of the system.
A second bank of HEPA filters follows tie adsorber section
to collect carbon fines and provide backup in case the main
HEPA filter bank fails. The downstream HEPA filter is not
credited in.the analysis, but serves to collect charcoal
fines, and to back up the upstream HEPA filter should it
develop a leak. The system initiates filtered ventilation
of the fuel handling building following receipt of a high !
radiation signal or a Safety Injection (SI) on either unit.
The FHB Ventilation System start on an SI signal is not l

credited in any accident analysis.

,

O
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FHB Ventilation System
B 3.7.13

BASES

BACKGROUND (continued)

The FHB Ventilation System is a standby system. Durin ,
normal o)eration flow from the fuel handling building is
routed t1 rough the FHB Ventilation System prefilters and
HEPA filters and then through the VA exhaust plenum via the
VA exhaust fans. Upon FHB Ventilation System actuation
(emergency mode of operation), the bypass dampers close, and
the FHB Ventilation System fans start. drawing air through
the FHB Ventilation System charcoal filters. The prefilters '

remove any large particles in the air to prevent excessive
loading of the HEPA filters and charcoal adsorbers.

The FHB Ventilation System is discussed in the UFSAR.
Sections 6.5.1, 9.4.5. and 15.7.4 (Refs. 1. 2. and 3.
respectively).

APPLICABLE The FHB Ventilation System design basis is established by
SAFETY ANALYSES the consequences of the limiting Design Basis Accident

(DBA), which is a fuel handling accident. The analysis of
the fuel handling accident, given in Reference 3. assumes

fm that all fuel rods in an assembly are damaged. The DBA
V analysis of the fuel handling accident assumes that only one

train of the FHB Ventilation System is functional due to a
single failure that disables the other train. The accident

- analysis accounts for the reduction in airborne radioactive
material provided by the one remaining train of this
filtration system. The amount of fission products available
for release from the fuel handling building is determined
for a fuel handling accident. These assumptions and the
analysis follow the guidance provided in Regulatory
Guide 1.25 (Ref. 4). The accident analyses assume a 90%
filter efficiency for elemental iodine and a 70% filter
efficiency for methyl iodine.

The FHB Ventilation System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

nv
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| FHB Ventilation System
| B 3.7.13
|

h BASES
J

! LCO Two independent and redundant trains of the FHB Ventilation
System are required to be OPERABLE to ensure that at least
one train is available, assuming a single failure that
disables the other train, coincident with a loss of offsite
power. Total system failure could result in the atmospheric
release from the fuel handling building exceeding the
10 CFR 100 (Ref. 5) limits in the event of a fuel handling
accident.

| The FHB Ventilation System is considered OPERABLE when the
individual com)onents necessary to control exposure in the
fuel handling auilding are OPERABLE in both trains. An FHB
Ventilation System train is considered OPERABLE when its,

j associated:

f a. Fan is OPERABLE:

b. HEPA filter and charcoal adsorber are not excessively
' restricting flow, and are capable of performing their

filtration function; and

j c. Ductwork, valves, and dampers are OPERABLE and air
|A circulation can be maintained.
'g 1

APPLICABILITY During movement of irradiated fuel in the fuel handling
! building, the FHB Ventilation System is required to be

.

!

OPERABLE to alleviate the consequences of a fuel handling!

accident.
i

| During movement of irradiated fuel assemblies or CORE
1

| ALTERATIONS in the containment with the containment '

equipment hatch not intact, the FHB Ventilation System is
required to be OPERABLE to mitigate the consequences of an
accident inside containment. The equipment hatch is
considered not intact if both )ersonnel air lock doors

, associated with the equipment latch are open or the hatch is
' not held in place with at least four bolts.

:

|:

O
.
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FHB Ventilation System
B 3.7.13

BASES

ACTIONS The Actions Table is modified by a Note indicating that
LCO 3.0.3 does not apply. If moving irradiated fuel
assemblies in the fuel handling building while in MODE S or
6. LCO 3.0.3 would not specify any action. If moving
irradiated fuel assemblies while in MODES 1. 2. 3. or 4. the
fuel movement is independent of reactor operation.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not sufficient to require a reactor shutdown.

A_l

With one FHB Ventilation System train inoperable, action
must be taken to restore OPERABLE status within 7 days.
During this xriod, the remaining OPERABLE train is adecuate
to perform t1e FHB Ventilation System function. The 7 cay
Completion Time is based on the risk from an event occurririg
requiring the inoperable FHB Ventilation System train, and
the remaining FHB Ventilation System train providing the
required protection.

B 1.1. B.1.2. B.2.1. B.2.2. and B.2.3.

When Recuired Action A.1 cannot be completed within the
Qq

|

requirec Completion Time, the OPERABLE FHB Ventilation
System train must be placed in the emergency mode or fuel
movement suspended. This action ensures that the remaining
train is OPERABLE that no undetected failures preventing
system operation will-occur, and that any active failure
will be readily detected. Required Action B.1.2 requires
the FHB Ventilation System train placed in operation be
capable of being powered by an OPERABLE emergency power
source. This action assures availability of electric power
in the unlikely event of a loss of offsite power. This
power source can be from Unit 1 or Unit 2. via OPERABLE
crosstie breakers.

If the system is not placed in the emergency mode. Action
B.2.1 requires suspension of fuel movement in the fuel
handling building, which precludes a fuel handling accident
in the fuel handling building. This does not preclude the
movement of fuel assemblies to a safe position.

.

O
V
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BASES

ACTIONS (continued)

Required Actions B.2.2 and B.2.3 require suspension of CORE
ALTERATIONS and movement of irradiated fuel assemblies
inside containment, precluding an accident that might
require actuation of the FHB Ventilation System (when the
equipment hatch is not intact).

Required Actions B.2.2 and B.2.3 are modified by a Note
which indicates that these Required Actions are only
required if the equipment hatch is not intact. If the hatch
is intact, only Required Action B.2.1 is required.

C.1. C.2. and C.3

When two trains of the FHB Ventilation System are inoperable
action must be taken to place the unit in a condition in
which the LCO does not apply. Action must be taken
immediately to suspend movement of irradiated fuel
assemblies in the fuel handling building. This does not
preclude the movement of fuel to a safe position.

Required Actions C.2 and C.3 require suspension of CORE
N ALTERATIONS and movement of irradiated fuel assemblies

. inside containment, precluding an accident that might
require actuation of the FHB Ventilation System (when the
equipment hatch is not intact).

Recuired Actions C.2 and C.3 are modified by a Note which
incicates that these Required Actions are only required if
the equipment hatch is not intact. If the hatch is intact,
only Required Action C.1 is required.

O
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FHB Ventilation System |
B 3.7.13

BASES

:

SURVEILLANCE SR 3.7.13.1
REQUIREMENTS

Standby systems should be checked aeriodically to ensure
that they function properly. As t1e environmental and
normal operating conditions on this system are not severe,
testing each train once every month provides an adequate
check on this system.

Monthly system operation for a 15 minutes demonstrates the
function of the system. The 31 day Frequency is based on
the known reliability of the equipment and the two train
redundancy available.

SR 3.7.13.2

This SR verifies that the required FHB Ventilation System
testing is performed in general conformance with the
Ventilation Filter Testing Program (VFTP). The FHB )
Ventilation System filter tests are in general conformance
with Regulatory Guide 1.52 (Ref. 6). The VFTP includes .!testing HEPA filter performance, charcoal adsorber '

efficiency, system flow rates, and the physical properties :
;'q of the activated charcoal (general use and following
v specific operations). Specific test frecuencies and

additional information are discussed in cetail in the VFTP. '

The acceptance criteria stated in the VFTP ensure that the
filter efficiencies assumed in the safety analyses are met.

1

1

:

n.
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FHB Ventilation System
B 3.7.13

(O BASES
C/

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.13.3

This SR verifies the integrity of the fuel handling building
and containment enclosure. The ability of the fuel handling
building and containment to maintain negi.tive pressure with
respect to potentially uncontaminated adjacent areas is
periodically tested to verify proper function of the FHB
Ventilation System and enclosure integrity. During the
emergency mode of operation the FHB Ventilation System is
designed to maintain a slight negative pressure in the fuel
handling building to prevent unfiltered leakage. The FHB
Ventilation System is designed to maintain a s -0.25 inches
water gauge with respect to atmospheric pressure. The
Frequency of 7 days on a STAGGERED TEST BASIS, is based on ,

the increased containment activity that occurs when the
equipment hatch is not intact, that could affect containment
integrity.

This SR is modified by a Note that requires this SR only
during movement of irradiated fuel assemblies (in the fuel
building or in the containment) or CORE ALTERATIONS when the
equipment hatch is not intact.

SR 3.7.13.4

This SR verifies that each FHB Ventilation System train
aligns, starts, and operates on an actual or simulated
actuation signal. The 18 month Frequency is consistent with
Reference 6.

|
1

,
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FHB Ventilation System
B 3.7.13

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.13.5

This SR verifies the integrity of the fuel handling building
enclosure. The ability of.the fuel handling building to

,

maintain negative pressure with respect to potentially |uncontaminated adjacent areas is periodically tested to I

verify proper function of the FHB Ventilation System. ;
During the emergency mode of operation the FHB Ventilation i

System is designed to maintain a slight negative pressure in
the fuel handling building. to prevent unfiltered leakage.

,

The FHB Ventilation System is designed to maintain a
5 -0.25 inches water gauge with respect to atmospheric
]ressure at a flow rate s 23.100 cfm to the fuel handling
]uilding. The Frequency of 18 months is consistent with the
guidance provided in NUREG-0800. Section 6.5.1 (Ref. 7).

An 18 month Frequency (on a STAGGERED TEST BASIS) is
consistent with Reference 6.

!

This SR is modified by a Note that requires this SR only {during movement of irradiated fuel assemblies in the fuel

(O
handling building when the equipment hatch is intact.N

|

REFERENCES 1. UFSAR. Section 6.5.1.

2. UFSAR. Section 9.4.5.

3. UFSAR. Section 15.7.4.

4. Regulatory Guide 1.25.

5. 10 CFR 100.

6. Regulatory Guide 1.52 (Rev. 2).

7. NUREG-0800. Section 6.5.1 Rev. 2. July 1981.
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Spent Fuel Pool Water Level
B 3.7.14

~ ! B 3.7 PLANT SYSTEMS

B 3.7.14 Spent Fuel Pool L.ter Level

BASES

BACKGROUND The minimum water level in the spent fuel pool meets the I

assumations of iodine decontamination factors following a
fuel landling accident. The specified water level shields
and minimizes the general area dose when the storage racks
are filled to their maximum capacity. The water also
provides shielding during the movement of spent fuel.

A general description of the spent fuel pool design is given
in the UFSAR, Section 9.1.2 (Ref. 1). A description of the
Spent Fuel Pool Cooling and Cleanup System is given in the
UFSAR. Section 9.1.3 (Ref. 2). The assumptions of the fuel
handling accident are given in the UFSAR, Section 15.7.4
(Ref. 3).

1
|
|

APPLICABLE The minimum water level in the spent fuel pool meets the
A SAFETY ANALYSES assumptions of the fuel handling accident described in
U Regulatory Guide 1.25 (Ref. 4). The resultant 2 hour

thyroid dose per person at the exclusion area boundary is a
small fraction of the 10 CFR 100 limits (Ref. 5).

According to Reference 4. there is 23 ft of water between
the top of the damaged fuel bundle and the fuel pool water
surface during a fuel handling accident. With 23 ft of
water, the assumptions of Reference 4 can be used directly.
In practice. this LCO preserves the assumption for the bulk
of the fuel in the storage racks. In the case of a single
bundle dropped and lying horizontally on top of the spent
fuel racks, however, there may be < 23 ft of water above the
width of the bundle. To offset this small nonconservatism.
the analysis assumes that all fuel rods fail, although '

analysis shows that only the first few rows fail from a
hypothetical maximum drop.

The spent fuel pool water level satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

OV
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Spent Fuel Pool Water Level
B 3.7.14

'O BASES (continued)
,%/

,

LC0 The spent fuel pool water level is required to be a 23 ft !

over the to) of irradiated fuel assemblies seated in the
storage raccs. The specified water level preserves the
assumptions of the fuel handling accident analysis (Ref. 3). !

,

As such, it is the minimum required for fuel storage and
movement within the spent fuel pool.

i

,

| APPLICABILITY This LCO applies during movement of ir radiated fuel
assemblies in the spent fuel pool, since the potential for a
release of fission products exists. |

ACTIONS The ACTIONS have been modified by a Note indicating that
LC0 3.0.3 does not apply..

A.1

When the initial conditions a.;sumed in the accident analysis
cannot be met. steps should be taken to preclude the

!A accident from occurring. When the spent fuel pool water;( ,) level is lower than the required level, the movement of
irradiated fuel assemblies in the spent fuel pool is
immediately suspended to a safe position. This action
effectively 3recludes the ecurrence of a fuel handling

,

i

accident. T1is does not preclude movement of a fuel
assembly to a safe position.

If moving irradiated fuel assemblies while in MODE 5 or 6.
LCO 3.0.3 would not s)ecify any action. If moving

,

4

irradiated fuel assem) lies while in MODES 1. 2. 3. and 4.,

| the fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not sufficient reason to require a reactor
shutdown.

!

,

O
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Spent Fuel Pool Water Level
B 3.7 14

( BASES (continued)

SURVEILLANCE SR 3.7.14.1
REQUIREMENTS

This SR verifies sufficient spent fuel pool we.ter is
available in the event of a fuel handling accident. The
water level in the spent fuel pool must be checked
periodically. The 7 day Frequency is appropriate because
the volume in the pool is normally stable. Water level
changes are controlled by plant procedures and are
acceptable based on operating experience.

During refueling operations, the level in the spent fuel
pool is in equilibrium with the refueling cavity when they
are hydraulically coupled, and the level in the refueling
cavity is checked daily in accordance with SR 3.9.7.1.

REFERENCES 1. UFSAR. Section 9.1.2.'

2. UFSAR. Section 9.1.3.

3. UFSAR. Section 15.7.4.

4. Regulatory Guide 1.25. May 1972.

5. 10 CFR 100.11.

O
BYRON - UNITS 1 & 2 8 3.7.14 - 3 Revision 0

_ _ _ _ _ _ _ _ _ _



Spent Fuel Pool Water Level
B 3.7.14

: BASES (continued)
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ISpent Fuel Pool Boron Concentration
B 3.7.15

B 3.7 PLANT SYSTEMS

B 3.7.15 Spent Fuel Pool Boron Concentration

BASES

BACKGROUND The spent fuel pool provides for storage of various
Westinghouse Optimized Fuel Assembly (OFA) types of
different initial fuel enrichments and exposure histories in
two distinct regions. (For this discussion. the term 0FA is
intended to refer to the specific reduced fuel rodlet
diameter, and includes all analyzed fuel types with this
diameter, such as Vantage 5.) There are 23 separate racks
which provide placement locations for a total of 2870 new or
used fuel assemblies. Included in this are six specific
storage locations in one of the racks for placement of
failed fuel assemblies. These locations are identified as
the failed fuel storage cells. Of the 23 racks four are
designated " Region 1" with the remaining 19 racks designated
as " Region 2" The analytical methodology used to develop
the criticality analyses has been reviewed and approved by
the NRC (Ref. 1).

O. Region 1 racks contain 392 cells which are analyzed for
storing Westinghouse OFAs in an "All Cells" arrangement
(that is, the criticality analysis assumes that spent fuel
assemblies reside in all available cell locations, with the
exception of the boundary requirements). The stored fuel
assemblies may contain an initial nominal enrichment of
s 4.7 weight aercent U-235 (without Integral Fuel Burnable
Absorbers (IF3As) installed) up to an initial nominal
enrichment of s 5.0 weight percent U-235. provided that the
requirement for a minimum number of 16 IFBAs is met
(Ref. 2). The IFBAs are required to have, as a minimum, a
boron loading of 1.0X, equal to an amount of
1.5 mg B"/ inch. This is the minimum standard poison
material loading offered by Westinghouse for 17X17 0FAs.

Region 2 racks contain 2472 cells which are also analyzed
for storing Westinghouse 0FAs in a combination of storage
configurations. These patterns are:

1) "All Cells" Storage:
2) "3-out-of-4 Cneckerboard" Storage: and
3) "2-out-of-4 Checkerboard" Storage.

O
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Spent Fuel Pool Boron Concentration
B 3.7.15

i BASES '

BACKGROUND (continued)

For the "All Cells" storage configuration, the stored fuel
assemblies may contain an initial nominal enrichment of
s 1.14 weight percent U-235 (without taking credit for fuel

,burnup or radioactive decay of fuel constituents) u) to an 1

initial nominal enrichment of s 5.0 weight percent J-235,
when fuel burnup and radioactive decay of fuel constituents i

are credited. |
|

For the "3-out-of-4 Checkerboard" storage configuration, the j
stored fuel assemblies may contain an initial nominal
enrichment of s 1.64 weight percent U-235 (without taking
credit for fuel burnup or radioactive decay of fuel
constituents) u) to an initial nominal enrichment of s 5.0 {
weight percent J-235, when fuel burnup and radioactive decay
of fuel constituents are credited. In this storage pattern,
there can be no more than three stored assemblies in any 2X2
matrix of cell lattices.

For the "2-out-of-4 Checkerboard" storage configuration, the
stored fuel assemblies may contain an initial nominal
enrichment of s 4.10 weight percent U-235 (without taking

N credit for fuel burnup) up to an initial nominal enrichmentj of s 5.0 weight percent U-235, when fuel burnup is credited.
In this storage pattern, no two fuel assemblies may be
stored " face adjacent" (that is, there must be an empty cell
opposite each face of the fuel assembly).

The water in the spent fuel pool normally contains soluble
boron which results in large subcriticality margins under
actual operating conditions.

em
U
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Spent Fuel Pool Boron Concentration
B 3.7.15

O BASES |V. '

APPLICABLE NRC approved methodologies were used to develop the
SAFETY ANALYSES criticality analyses (Ref. 1). The fuel handling accident

analyses are prnvided in Reference 3. The accident analyses
for criticality and spent fuel pool dilution are provided in
References 2 and 4, respectively.

The criticality analyses for the spent fuel assembly storage
racks confirm that k yr remain
uncertainties and tolerances)s < 1.0 (includingat a 95% probability with a
95% confidence level (95/95 basis), based on the accident i

condition of the pool being flooded with unborated water.
Thus, the design of both regions assumes the use of
unborated water while maintaining stored fuel in a
subcritical condition.

However, the presence of soluble boron has been credited to
provide adequate safety margin to maintain spent fuel

,

I

assembly storage rack k r, s 0.95 (also on a 95/95 basis) fore

all postulated accident scenarios involving drooped or
misloaded fuel assemblies and loss of spent fuel pool
temperature control. Crediting the presence of soluble
boron for mitigation of these scenarios is acceptable based

{(- on applying the " double contingency principle" which states
\ that there is no requirement to assume two unlikely,

independent, concurrent events to ensure protection against
a criticality accident (Refs. 5 and 6).

The accident analyses address the following five postulated
|scenarios: |

1) fuel assembly drop on top of rack:
2) fuel assembly drop between rack modules:
3) fuel assembly drop between rack modules and spent

fuel pool wall;
4) change in spent fuel pool water temperature; and
5) fuel assembly loaded contrary to placement

restrictions.

Of these. only the last two have the capacity to increase
reactivity beyond the analyzed condition.

i

O
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Spent Fuel Pool Boron Concentration
B 3.7.15

O BASESU
APPLICABLE SAFETY ANALYSES (continued)

Calculations were performed to determine the reactivity
change caused by a change in spent fuel pool water
temperature outside the normal range (50 - 160 F). For the
change in spent fuel pool water' temperature accident, a
temperature range of 32 - 240 F is considered. In all
cases, additional reactivity margin is available to the
0.95 k,r, limit to allow for temperature accidents. The
temperature change accident can occur at any time during
operation of the spent fuel pool.

For the fuel assembly misload accident, calculations were
performed to show the largest reactivity increase caused by
a Westinghouse 17X17 0FA fuel assembly misplaced into a
storage cell for which the restrictions on location,
enrichment, or burnup are not satisfied. The assembly
misload accident can only occur during fuel handling i

operations in the spent fuel pool.

For the above postulated accident conditions, the double
contingency principle can be a) plied. Specifically, the
)resence of soluble boron in t1e spent fuel pool water can

.Q 3e assumed as a realistic initial condition since not
Q assuming its presence would be a second unlikely event.

Spent fuel pool soluble boron has been credited in the
criticality safety analysis to offset storage rack and fue'l
assembly tolerances, calculational uncertainties,
uncertainty associated with burnup credit and the reactivity 1

increase caused by postulated accident conditions. |

Based on the above discussion, should a spent fuel pool
water temperature change accident or a fuel assembly misload
accident occur in the Region 1. Region 2. or failed fuel
storage cells, k will be maintained s to 0.95 due to the
presence of at l,ea,st 550 ppm (no fuel handling) or 1650 ppm

r

(during fuel handling) of soluble boron in the spent fuel
pool water.

!

|
t
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Spent Fuel Pool Boron Concentration
B 3.7.15

BASES

APPLICABLE SAFETY ANALYSES (continued)

A spent fuel pool dilution analysis (Ref. 4) has been
performed as required by Reference 7. The analysis assumes
an initial boron concentration of 2000 ppm. The dilution
analysis concludes that an unplanned or inadvertent event
that would result in the dilution of the spent fuel pool
boron concentration from 2000 ppm to 550 ppm (minimum
non-accident boron concentration) is not credible.

Interface recuirements have been established to ensure kmis maintainec within the appropriate limits. There are
interface requirements between Region 1 racks between
Region 1 and Region 2 racks. between Region 2 racks, and
within racks between different checkerboard configurations.
These requirements are necessary to account for unique
geometries and configurations which exist at the interfaces.
Interface requirements exist between adjacent racks to
account for the potential reactivity increase in 3-out-of-4
and 2-out-of-4 storage configurations along the interface
with non-aligned racks.

The concentration of dissolved boron in the spent fuel pool

O satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The spent fuel pool boron concentration is required to be
2 2000 ppm. The specified concentration of dissolved boron
in the spent fuel pool preserves the assumptions used in the
analyses of the potential critical accident scenarios as
described in References 2. 3. and 4. This concentration of
dissolved boron is the minimum required concentration for
fuel assembly storage and movement within the spent fuel
pool.

O
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Spent Fuel Pool Boron Concentration
B 3.7.15

BASES

APPLICABILITY This LCO applies whenever fuel assemblies are stored in the
spent fuel pool.

The presence of soluble boron (in various concentrations) is
assumed in the criticality analyses and is credited for
ensuring that spent fuel pool k , will be maintained s 0.95
at a 95% confidence level for aN storage configurations.
The 2000 ppm minimum boron concentration is also an initial
condition in the spent fuel pool dilution analysis.
Therefore, the restriction on soluble boron concentration in
the spent fuel 2001 water must be maintained at all times
when fuel assem31ies are stored in the spent fuel pool.

ACTIONS The ACTIONS have been modified by a Note indicating that
LCO 3.0.3 does not apply.

A.1 and A.2

When the concentration of boron in the spent fuel pool is
less than required, immediate action must be taken to

D preclude the occurrence of an accident or to mitigate the
( consequences of an accident in progress This is most-

efficiently achieved by immediately suspending the movement
of fuel assemblies. This does not preclude movement of a
fuel assembly to a safe position. Immediate actions are
also taken to restore spent fuel pool boron concentration to
a 2000 ppm.

If moving fuel assemblies while in MODE 5 or 6 LCO 3.0.3
would not specify any action. If moving fuel assemblies 6

while in MODES 1, 2, 3, and 4. the fuel movement is
independent of reactor operations. Therefore. inability to O

suspend movemeni, of fuel assemblies is not sufficient reason {
to require a reactor shutdown. !

|
!

!

|

|

|

|

O
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Spent Fuel Pool Boron Concentration
B 3.7.15

BASES

SURVEILLANCE SR 3.7.15.1
REQUIREMENTS '

This SR verifies that the concentration of boron in the
s)ent fuel pool is within the required limit. As long as
t1is SR is met, tne analyzed accidents are fully addressed.

The 48 hour frequency is appropriate based on o)erating
experience and because significant changes in t7e boron
concentration in the spent fuel pool are difficult to
produce without detection, considering the large volume of
water contained in the spent fuel pool. An analysis has
concluded that a spent fuel pool boron dilution event of
sufficient magnitude to reduce boron concentration below the
minimum non-accident requirement is not credible (Ref. 4).

REFERENCES 1. WCAP-14416-NP-A " Westinghouse Spent Fuel Rack
Criticality Analysis Methodology." Rev. 1. dated
November 1996,

2. CAC-97-162 " Byron and Braidwood Spent Fuel Rack
Criticality Analysis Using Soluble Boron Credit."O dated May. 1997.

3. UFSAR. Section 15.7.4.

4. " Byron /Braidwood Spent Fuel Pool Dilution Analysis."
Rev. 3. dated June 17. 1997.

5. Double contingency principle of ANSI N16.1 - 1975. as
specified in the April 14. 1978 NRC letter
(Section 1.2) and implied in the proposed revision to
Regulatory Guide 1.13 (Section 1.4. Appendix A). j

6. ANSI /ANS 8.1 - 1983 "American National Standard for
Nuclear Criticality Safety in Operations with ,

Fissionable Materials Outside Reactors." i

)
7. Safety Evaluation Report (SER) dated October 25. 1996.

issued by the Office of Nuclear Reactor Regulation for
Topical Report WCAP-14416-NP-A " Westinghouse Spent
Fuel Rack Criticality Analysis Methodology."

O)%
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Spent Fuel Pool Boron Concentration
B 3.7.15

BASES

O
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Spent Fuel Assembly Storage '

B 3.7.16

b'O B 3.7 PLANT SYSTEMS

B 3.7.16 Spent Fuel Assembly Storage

BASES

BACKGROUND The spent fuel pool provides for storage of various
Westinghouse Optimized Fuel Assembly (OFA) types of
different initial fuel enrichments and exposure histories in
two distinct regions. (For this discussion, the term 0FA is
intended to refer to the specific reduced fuel rodlet
diameter, and includes all analyzed fuel types with this
diameter, such as Vantage 5.) There are 23 separate racks
which provide placement locations for a total of 2870 new or
used fuel assemblies. Included in this are six specific
storage locations in one of the racks for placement of
failed fuel assemblies. These locations are identified as
the failed fuel storage cells. Of the 23 racks, four are
designate " Region 1" with the remaining 19 racks designated
as " Region 2" The analytical methodology used to develop
the criticality analyses has been reviewed and approved by
the NRC (Ref. 1).

Region 1 racks contain 392 cells which are analyzed for
( storing Westinghouse OFAs in an "All Cells" arrangement

(that is, the criticality analysis assumes that spent fuel
assemblies reside in all available cell locations, with the
exception of the boundary requirements). The stored fuel
assemblies may contain an initial nominal enrichment of )s 4.7 weight percent U-235 (without Integral Fuel Burnable
Absorbers (IFBAs) installed) up to an initial nominal 4

enrichment of s 5.0 weight percent U-235. provided that the
requirement for a minimum number of 16 IFBAs is met
(Ref. 2). The IFBAs are required to have, as a minimum, a
boron loading of 1.0X. equal to an amount of
1.5 mg B"/ inch. This is the minimum standard poison i

material loading offered by Westinghouse for 17X17 0FAs.
,

!

Region 2 racks contain 2472 cells which are also analyzed
for storing Westinghouse OFAs in a combination of storage
configurations. These patterns are:

1) "All Cells" Storage:
2) "3-out-of-4 Checkerboard" Storage; and
3) "2-out-of-4 Checkerboard" Storage.

|
|

[

k
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Spent Fuel Assembly Storage
B 3.7.16

BASES

BACKGROUND (continued)

for the "All Cellr" storage configuration, the stored fuel
assemblies may contain an initial nominal enrichment of
s 1.14 weight percent U-235 (without taking credit for fuel
burnup or radioactive decay of fuel constituents) u) to an
initial nominal enrichment of 5 5.0 weight percent J-235,
when fuel burnup and radioactive decay of fuel constituents
are credited.

For the "3-out-of-4 Checkerboard" storage configuration, the
stored fuel assemblies may contain an initial nominal
enrichment of s 1.64 weight percent U-235 (without taking
credit for fuel burnup or radioactive decay of fuel
constituents) up to an intial nominal enrichment of s 5.0
weight percent U-235, whe.n fuel burnup and radioactive decay
of fuel constituents are credited. In this storage pattern.
there can be no more than three stored assemblies in any 2X2
matrix of cell lattices.

For the "2-out-of-4 Checkerboard" storage configuration, the
stored fuel assemblies may contain an initial nominal
enrichment of s 4.10 weight percent U-235 (without taking

e credit for fuel burnup) up to an initial nominal enrichment
( of s 5.0 weight percent U-235 when fuel burnup is credited. T

In this storage pattern. no two fuel assemblies may be
stored " face adjacent" (that is, there must be an empty cell
opposite each face of the fuel assembly).

The water in the spent fuel pool normally contains soluble
boron which results in large subcriticality margins under
actual operating conditions.

O
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Spent Fuel Assembly Storage
B 3.7.16

BASES

APPLICABLE NRC approved methodologies were used to develop the
SAFETY ANALYSES criticality analyses (Ref. 1). The fuel handling accident

analyses are provided in Reference 3. The accident analyses
for criticality and spent fuel pool dilution are provided in '

References 2 and 4. respectively.

The criticality analyses for the spent fuel assembly storage
racks confirm that k remain
uncertainties and tol,e,rancae)s < 1.0 (includingat a 95% probability with a
95% confidence level (95/95 basis). based on the accident
condition of the pool being flooded with unborated water.
Thus, the design of both regions assumes the use of
unborated water while maintaining stored fuel in a
subcritical condition.

However, the presence of soluble boron has been credited to '

provide adequate safety margin to maintain spent fuel
assembly storage rack k,rr s 0.95 (also on a 95/95 basis) for
all postulated accident scenarios involving dropped or
misloaded fuel assemblies and loss of spent fuel pool
temperature control. Crediting the presence of soluble
boron for mitigation of these scenarios is acceptable based

O on applying the " double contingency principle" which states
that there is no requirement to assume two unlikely,
independent, concurrent events to ensure protection against
a criticality accident (Refs. 5 and 6).

The accident analyses address the following five postulated
scenarlos:

1) fuel assembly drop on top of rack:
2) fuel assembly drop between rack' modules:
3) fuel assembly drop between rack modules and spent .

fuel pool wall; '

4) change in spent fuel pool water temperature: and
5) fuel assembly loaded contrary to placement

restrictions.

Of these, only the last two have the capacity to increase
reactivity beyond the analyzed condition.

O
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Spent Fuel Assembly Storage I

B 3.7.16

O BASESV
APPLICABLE SAFETY ANALYSES (continued) )

1

Calculations were performed to determine the reactivity |change caused by a change in spent fuel pool water :

temperature outside the normal range (50 - 160 F). For the |
change in spent fuel pool water temperature accident. a i

temperature range of 32 - 240 F is considered. In all
cases, additional reactivity margin is available to the
0.95 k,,, limit to allow for temperature accidents. The
temperature change accident can occur at any time during
operation of the spent fuol pool.

For the fuel assembly misload accident, calculations were
performed to show the largest reactivity increase caused by
a Westinghouse 17X17 0FA fuel assembly misplaced into a
storage cell for which the restrictions on location,
enrichment, or burnup are not satisfied. The assembly
misload accident can only occur during fuel handling
operations in the spent fuel pool.

For the above postulated accident conditions, the double
l

contingency principle can be a) plied. Specifically, the '

3resence of soluble boron in tie spent fuel pool water can
,A Je assumed as a realistic initial condition since not
() assuming its presence would be a second unlikely event.

Spent fuel pool soluble boron has been credited in the
;

criticality safety analysis to offset storage rack and fuel |assembly tolerances, calculational uncertainties,
|

uncertainty associated with burnup credit and the reactivity
increase caused by postulated accident conditions. |

Based on the above discussion, should a spent fuel pool
water temperature change accident or a fuel assembly misload
accident occur in the Region 1, Region 2. or failed fuel
storage cells, k,,, will be maintained s to 0.95 due to the
presence of at least 550 ppm (no fuel handling) or 1650 ppm
(during fuel handling) of soluble boron in the spent fuel
pool water.

.

O.
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Spent Fuel Assembly Storage
B 3.7.16 j

BASES ;

APPLICABLE SAFETY ANALYSES (continued)

A spent fuel pool dilution analysis (Ref. 4) has been j
performed as required by Reference 7. The analysis assumes
an initial boron corcentration of 2000 ppm. The dilution
analysis concludes that an unplanned or inadvertent event i

that would result in the dilution of the spent fuel pool '

boron concentration from 2000 ppm to 550 ppm (minimum
non-accident boron concentration) is not credible.

Interface recuirements have been established to ensure k,rr :
is maintainec within the appropriate limits. There are ,

interface requirements between Region 1 racks, between |Region 1 and Region 2 racks between Region 2 racks, and !

within racks between different checkerboard configurations. ,

These requirements are necessary to account for unique |

geometries and configurations which exist at the interfaces.
Interface requirements exist between adjacent racks to
account for the potential reactivity increase in 3-out-of-4
and 2-out-of-4 storage configurations along the interface
with non-aligned racks.

The configuration of fuel assemblies in the spent fuel pool
,

satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). IO !

LCO The restrictions on the placement of fuel assemblies within
the spent fuel pool in accordance with the requirements in
the accompanying LC0 ensure that the k of the spent fuel
pool will always remain < 1.0 assuming,frthe pool is flooded
with unborated water and s 0.95 assuming the presence of
550 ppm soluble boron in the pool.

In LCO Figures 3.7.16-1 and 3.7.16-2 the Acceptable Burnup
Domain lies on, above, and to the left of the decay time
line applicable to the fuel assembly to be stored. The
decay time for that assembly is measured from the time since
the assembly was last discharged.

In LC0 Figure 3.7.16-3. the Acceptable Burnup Domain and the
Unacceptable Burnup Domain are separated by a single line
because decay time is not credited in the 2-out-of-4
Checkerboard storage configuration. The Acceptable Burnup
Domain lies on. above. and to the left of the line.

|
.
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Spent Fuel Assembly Storage
B 3.7.16

/ BASES
)

LC0 (continued)

In each figure. the use of linear interpolation between
minimum burnups is acceptable.

APPLICABILITY This LCO applies whenever fuel assen611es are stored in the
spent fuel pool.

!
ACTIONS The ACTIONS have been modified by a Note indicating that

'

LCO 3.0.3 does not apply. ;

A.1 I

!
When the configuration of fuel assemblies stored in the
spent fuel pool is not in accordance with the requirements
of the LCO, immediate action must be taken to make the
necessary fuel assembly movement (s) to bring the i

configuration into compliance. i

If moving fuel assemblies while in MODE 5 or 6. LCO 3.0.3
(n) would not s)ecify any action. If moving fuel assemblies'

while in MO)ES 1, 2, 3, and 4. the fuel movement is
independent of reactor operations. Therefore inability to
suspend movement of fuel assemblies is not sufficient reason
to require a reactor shutdown.

SURVEILLANCE SR 3.7.16.1
REQUIREMENTS

SR 3.7.16.1 is performed prior to storing the fuel as.sembly
in the intended spent fuel pool storage location. The
frequency is a)propriate because compliance with the SR
ensures that tie relationship between the fuel assembly and
its storage location will meet the requirements of the LC0
and preserve the assumptions of the analyses.

This SR verifies by administrative means that the initial
nominal enrichment of the fuel assembly or a minimum number
of 16 IFBAs is met to ensure that the assumptions of tne
safety analyses are preserved.

.O
,' t
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Spent Fuel Assembly Storage
B 3.7.16

O BASESV
SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.16.2

SR 3.7.16.2 is performed prior to storing the fuel assembly
in the intended spent fuel pool storage location. The
frequency is a)propriate because compliance with the SR
ensures that t7e relationship between the fuel assembly and
its storage location will meet the requirements of the LCO
and preserve the assumptions of the analyses.

This SR verifies by administrative means that the

combination of initial enrichment, burnup, Burnup Domain of
and decay time of

the fuel assembly is within the Acceptable
Figure 3.7.16-1, 3.7.16-2 or 3.7.16-3 for the intended
storage configuration to ensure that the assumptions of the
safety analyses are preserved.

SR 3.7.16.3

SR 3.7.16.3 is performed prior to storing the fuel assembly
in the intended spent fuel pool storage location. The
frequency is a)propriate because compliance with the SR

,e- ensures that t1e relationship between the fuel assembly and
i its storage location will meet the requirements of the LC0

and preserve the assumptions of the analyses.

This SR verifies by administrative means that the interface
requirements (Ref. 2) within and between adjacent racks are
met to ensure that the assumptions of the safety analyses
are preserved.
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Spent Fuel Assembly Storage I
R 3.7.16

BASES

1

REFERENCES 1. WCAP-14416-NP-A " Westinghouse Spent Fuel Rack I
Criticality Analysis Methodology." Rev.1. dated
November, 1996,

2. CAC-97-162 " Byron and Braidwood Spent Fuel Rack
Criticality Analysis Using Soluble Boron Credit."
dated May, 1997.

3. UFSAR, Section 15.7.4.

4. " Byron /Braidwood Spent Fuel Pool Dilution Analysis."
Rev. 3. dated June 17. 1997. j

5. Double contingency principle of ANSI N16.1 - 1975. as
specified in the April 14. 1978 NRC letter
.(Section 1.2) and implied in the proposed revision to
Regulatory Guide 1.13 (Section 1.4. Appendix A).

6. ANSI /ANS 8.1 - 1983 "American National Standard for
Nuclear Criticality Safety in Operations with
Fissionable Materials Outside Reactors."

.D 7. Safety Evaluation Report (SER) dated October 25, 1996.
V issued by the Office of Nuclear Reactor Regulation for |

,

Topical Report WCAP-14416-NP-A " Westinghouse Spent
|Fuel Rack Criticality Analysis Methodology."
i

|
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AC Sources-Operating
B 3.8.1

( B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources-Operating
|

BASES

:
l

BACKGROUND The unit Class IE AC Electrical Power Distribution System AC |sources consist of the offsite power sources and the onsite
standby power sources (Trein A and Train B Diesel
Generators (DGs)). As required by 10 CFR 50. Appendix A.
GDC 17 (Ref.1), the design of the AC electrical power
system provides independence and redundancy to ensure an
available source of power to the Engineered Safety
Feature (ESF) systems.

The onsite Class 1E AC Distribution System is divided into
redundant load groups (divi.sions) so that the loss of any
one group does not prevent the minimum safety functions from ,

being performed. Each division has connections to two |offsite power sources and a single DG. |
!

Offsite power is supphed to the station switchyard from the !

transmission network. From the switchyard, two electrically
p and physically separated lines (i.e. independent
Q transmission circuits) provide AC power through their

associated System Auxiliary Transformer (SAT) banks (SATs
142-1 and 142-2 from one line, and SATs 242-1 and 242-2 from
the second line), to the 4.16 kV ESF buses. Normally.
SATs 142-1 and 142-2 feed Unit 1 4.16 kV ESF buses, and
SATs 242-1 and 242-2 feed Unit 2 4.16 kV ESF buses. i

Additionally, each 4.16 kV ESF bus has a reserve feed via '

its associated crosstie to an opposite-unit 4.16 kV ESF bus.
Each unit is required to have cualified normal and reserve
circuits to each 4.16 kV bus (cetailed in the LCO Bases for
this Specification). The transmission network and
switchyard are maintained in accordance with UFSAR, and are
not governed by the requirements of Technical
Specifications. A detailed description of the offsite power
network and the circuits to the Class 1E ESF buses is found
in the UFSAR. Chapter 8 (Ref. 2).

O
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/) BASES !O
1

BACKGROUND (continued)

The onsite standby power source for each 4.16 kV ESF bus is |a dedicated DG. DGs 1A (2A) and 1B (2B) are dedicated to |ESF buses 141 (241) and 142 (242). respectively. A DG
starts automatically on a Safety Injection (SI) signal
(i.e. . manual SI. low steam line pressure. low pressurizer !
pressure or high-1 containment pressure signals) or on an
ESF bus degraded voltage or undervoltage signal (refer to
LCO 3.3.5. " Loss of Power (LOP) Diesel Generator (DG) Start
Instrumentation"). After the DG has started, it will
automatically tie to its respective bus after offsite power |
is tripped as a consequence of ESF bus undervoltage or
degraded voltage, independent of or coincident with an SI
signal. The DGs will also start and operate in the standby
mode without tying to the ESF bus on an SI signal alone.
Following the trip of offsite power, an undervoltage signal
strips nonpermanent loads from the ESF bus. When the DG is
tied to the ESF bus loads are then sequentially connected t

to its respective ESF bus by automatic load sequencing. The i

sequencing logic controls the permissive and starting
signals to motor breakers to prevent overloading the DG by

3automatic load application. |

In the event of a loss of offsite power. the ESF electrical
loads are automatically connected to the DGs in sufficient
time to provide for safe reactor shutdown and to mitigate
the consequences of a Design Basis Accident (DBA) such as a
Loss Of Coolant Accident (LOCA).

Certain required unit loads are automatically connected to
the DGs in a ) redetermined sequence in order to prevent
overloading t1e DG in the process. Within 1 minute after
the initiating signal is received, all loads needed to
recover the unit or maintain it in a safe condition are
automatically connected to the DGs.

Continuous service ratings for Train A and Train B DGs
satisfy the requirements of Regulatory Guide 1.9 (Ref. 3).
The continuous service rating of each DG is 5500 kW with 10%
overload permissible for up to 2 hours in any 24 hour
aeriod. The ESF loads that are powered from the 4.16 kV ESF
]uses are listed in Reference 2.
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O BASES
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'

APPLICABLE The initial conditions of DBA and transient analyses in the
SAFETY ANALYSES UFSAR. Chapter 6 (Ref. 4) and Chapter 15 (Ref. 5), assume

ESF systems are OPERABLE. The AC electrical power sources
are designed to provide sufficient capacity, capability,
redundancy, and reliability to ensure the availability of
necessary power to ESF systems so that the fuel Reactor
Coolant System (RCS). and containment-design limits are not,

| exceeded. These limits are discussed in more detail in the
| Bases for Section 3.2. Power Distribution Limits:
| Section 3.4. Reactor Coolant System (RCS): and Section 3.6.
; Containment Systems. ;
i

. j

The OPERABILITY of the AC electrical power sources is I;

consistent with the initial assumptions of the Accident
analyses and is based upon meeting the design basis of the
plant. This results in maintaining at least one division of
the onsite or offsite AC sources OPERABLE during Accident
conditions in the event of:

| a. An assumed loss of all offsite power or all onsite AC
| power sources; and

b. A worst case single failure.

The AC sources satisfy Criterion 3 of i
10 CFR 50.36(c)(2)(ii). I

i

|

LCO Two qualified circuits per 4.16 kV bus between the offsite
| transmission network and the onsite Class 1E Electrical
| Power System and separate and independent DGs for each

division ensure availability of the required power to shut
down the reactor and maintain it in a safe shutdown
condition after an Anticipated Operational Occurrence (A00)
or a postulated DBA.

Qualified circuits are those that are described in the UFSAR
and are part of the licensing basis for the plant.

Each qualified circuit must be capable of maintaining rated
frequency and voltage, and accepting required loads during

; an accident, while connected to the ESF buses.

>
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iLC0 (continued)

For Unit 1 (Unit 2). the two qualified circuits (a normal
circuit and a reserve circuit) per ESF bus between the
offsite transmission network and the onsite 4.16 kV ESF i

buses are as follows.

a. NORMAL
|

c

ESF bus 141 (241) 345 kV system through system
; auxiliary transformer (SAT) 142-1 '

(242-1) or by use of disconnect
links via SAT 142-2 (242-2); and

i

ESF bus 142 (242) 345 kV system through SAT 142-2
i(242-2) or by use of disconnect !

links via SAT 142-1 (242-1); and I

b. RESERVE

1
ESF bus 141 (241) 345 kV system through SAT 242-1 i

(142-1) or by use of disconnect !
i links via SAT 242-2 (142-2), to
|q 4.16 kV ESF bus 241 (141)
i'~'f crosstied to 4.16 kV ESF bus 141

(241); and

ESF bus 142 (242) 345 kV system through SAT 242-2
(142-2) or by use of disconnect
links via SAT 242-1 (142-1), to
4.16 kV ESF bus 242 (142)
crosstied to 4.16 kV ESF bus 142
(242).

| A standby (onsite) source to the 4.16 kV ESF buses is
! provided by DG 1A (2A) for 4.16 kV ESF bus 141 (241) and DG
j 1B (2B) for 4.16 kV ESF bus 142 (242).
|

r

i

' \j
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,

LC0 (continued)

Each DG must be capable of starting, accelerating to rated
speed and voltage and connecting to its respective ESF bus
on detection of bus undervoltage. This will be accomplished
within 10 seconds. Each DG must also be capable of
accepting required loads within the assumed loading sequence
intervals, and continue to operate until offsite power can
be restored to the ESF buses. These capabilities are
required to be met from a variety of initial conditions such
as DG engine hot and DG engine at ambient conditions.

' Additional DG capabilities must be demonstrated to meet
required Surveillances (e.g., capability of the DG to revert
to standby status on an Emergency Core Cooling System (ECCS)
signal while operating in parallel test mode).

Proper sequencing of loads, including tripping of
nonessential loads, is a required function for DG
OPERABILITY.

The AC sources in one division must be se]arate and
independent (to the extent possible) of t1e AC sources in
the other division. For the DGs. separation and

T independence are complete. For the qualified circuits.
(V separation and independence are to the extent practical.

|

APPLICABILITY The AC sources are required to be OPERABLE in MODES 1. 2, 3.
and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s or abnormal transients; and

|
i

b. Adequate core cooling is provided and containment !
OPERABILITY and other vital functions are maintained !
in the event of a postulated DBA. '

The AC power requirements for MODES 5 and 6 are covered in
LCO 3.8.2 "AC Sources -Shutdown. "

;
,

O
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BASES

r

ACTIONS AJ

To ensure a highly reliable power source remains with one
required qualified circuit inoperable. it is necessary to
verify the OPERABILITY of the remaining required qualified
circuit on a more frequent basis. Since the Required Action
only specifies " perform." a failure of SR 3.8.1.1 acceptance
criteria does not result in a Required Action not met.
However, if another required circuit fails SR 3.8.1.1. this
qualified circuit is inoperable and additional Conditions
and Required Actions may be appropriate. If the additional
inoperability results in a bus with two required qualified
circuits inoperable Condition C is entered. If the
additional inoperability results in the second bus with one
required qualified circuit inoperable Condition A is still
applicable.

A.2

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition A for a period that should not exceed
72 hours. With one or more buses with one required

O

'b qualified circuit inoperable, the reliability of the offsite
system is degraded, and the potential for a loss of offsite
power is increased, with attendant potential for a challenge
to the plant safety systems. In this Condition, however,
the remaining.0PERABLE required qualified circuits and DGs
are adequate to supply electrical power to the onsite
Class 1E Distribution System.

The 72 hour Completion Time takes into account the ca)acity
and capability of the remaining AC sources, a reasona)le
time for repairs. and the low probability of a DBA occurring
during this period.

!

|

.

, p;-
O
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ACTIONS (continued)

The second Completion Time for Required Action A.2
establishes a limit on the maximum time allowed for any.

combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition A is entered while, for instance, a
DG is inoperable and that DG is subsequently returned
OPERABLE the LC0 may already have been not met for up to
72 hours. This could lead to a total of 144 hours, since
initial failure to meet the LCO. to restore the required
qualified circuit (s). At this time, a DG could again become
inoperable. the circuit (s) restored OPERABLE, and an
additional 72 hours (for a total of 9 days) allowed prior to
complete restoration of the LCO. The 6 day Completion Time

i

provides a limit on the time allowed in a specified |condition after discovery of failure to meet the LCO. This 1

limit is considered reasonable for situations in which
Conditions A and B are entered concurrently The "AND"
connector between the 72 hour and 6 day Completion Times
means that both Completion Times apply simultaneously, and
the more restrictive Completion Time must be met.

.

!
The Completion Time allows for an exception to the normal !
" time zero" for beginning the allowed outage time " clock."
This will result in establishing the " time zero" at the time j
that the LCO was initially not met, instead of at the time
Condition A was entered.

El

To ensure a highly reliable power source remains with an
inoperable DG. it is necessary to verify the availability of
the required qualified circuits on a more frequent basis.
Since the Required Action only specifies " perform." a
failure of SR 3.8.1.1 acceptance criteria does not result in
a Required Action being not met. However, if a required
qualified circuit fails to pass SR 3.8.1.1. it is
inoperable and additional Conditions and Required Actions
apply.

BYRON - UNITS 1 & 2 B 3.8.1 - 7 Revision 0
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ACTIONS (continued)

B2

Required Action B.2 is intended to provide assurance that a
loss of offsite power, during the period that a DG is
inoperable, does not result in a complete loss of safety
functicn of critical systems. These features (i.e.,
systems, subsystems, trains. components, and devices) are
designed with redundant safety related trains. This
includes the diesel driven auxiliary feedwater pump.
Redundant required feature failures consist of inoperable
features associated with a train, redundant to the train
that has an inoperable DG.

The Com)letion Time for Required Action B.2 is intended to
allow tie operator time to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows for an exception to the normal " time zero" for
beginning the allowed outage time " clock." In this Required
Action, the Completion Time only begins on discovery that
both:

a. An inoperable DG exists; and

b. A required feature on the other division is
inoperable.

If at any time during the existence of this Condition (one
DG inoperable) a required feature subsequently becomes
inoperable, this Completion Time would begin to be tracked.

Discovering one required DG inoperable coincident with one
or more inoperable required reciandant feature (s) results in
starting the Completion Time far the Required Action.
Four hours from the discovery of these events existing
concurrently is acceptable because it minimizes risk while
allowing time for restoration before subjecting the unit to
transients associated with shutdown.

' (3
A) _ _ . _
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ACTIONS (continued)

In this Condition, the remaining OPERABLE DG and qualified
circuits are adequate to supply electrical power to the
onsite Class 1E Distribution System. Thus, on a component
basis, single failure protection for the required feature's
function may have been lost: however, function has not been
lost. The 4 hour Completion Time takes into account the
OPERABILITY of the redundant counterpart to the inoperable
required feature. Additionally, the 4 hour Completion Time
takes into account the capacity and capability of the
remaining AC sources, a reasonabic time for repairs, and the
low probability of a DBA occurring during this period.

B.3.1 and B.3.2

Required Action B.3.1 provides an allowance to avoid
unnecessary testing of OPERABLE DG(s). If it can be
determined that the cause of the inoperable DG does not
e.xist on the OPERABLE DG, SR 3.8.1.2 does not have to be
performed. If the cause of inoperability exists on the
other DG, the other DG would be declared inoperable upon
discovery and Condition E of LCO 3.8.1 would be entered.

A()
Once the failure is repaired, the common cause failure no
longer exists, and Required Action B.3.1 is satisfied. If
the cause of the initial inoperable DG cannot be confirmed
not to exist on the remaining DG, performance of SR 3.8.1.2
suffices to provide assurance of continued OPERABILITY of
that DG.

In the event the inoperable DG is restored to OPERABLE
status prior to completing either B.3.1 or B.3.2, the
Problem Identification and Investigation Procedure will
continue to evaluate the common cause 30ssibility and
determine the need for any additional JG testing. This
continued evaluation, however, is no longer under the
24 hour constraint imposed while in Condition B.

According to Generic Letter 84-15 (Ref. 7). 24 hours is
reasonable to confirm that the OPERABLE DG is not affected
by the same problem as the inoperable DG.

,-
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ACTIONS (continued)

| B.4

According to Regulatory Guide 1.93 (Ref. 6). operation may
continue in Condition B for a period that should not exceed
72 hours.

1

In Condition B, the remaining OPERABLE DG and required
qualified circuits are adequate to supply electrical power
to the onsite Class 1E Distribution System. The 72 hour |

Completion Time takes into account the capacity and |
.

capability of the remaining AC sources, a reasonable time
|'

for repairs, and the low probability of a DBA occurring
during this period.

The second Completion Time for Required Action B.4
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition B is entered while, for instance a
required qualified circuit is ino'erable and that circuit is;

subsequently restored OPERABLE. tle LCD aay already have
O been not met for up to 72 hours. This could lead to a total'

of 144 hours. since initial failure to meet the LCO to
restore the DG. At this time a required qualified circuit
could again become inoperable, the DG restored OPERABLE. and
an additional 72 hours (for a total of 9 days) allowed prior
to complete restoration of the LCO. The 6 dav Completion
Time provides a limit on time allowed in a specified !condition after discovery of failure to meet the LCO. This '

limit is considered reasonable for situations in which
Conditions A and B are entered concurrently. The "AND"
connector between the 72 hour and 6 day Completion Times
means that both Completion Times apply simultaneously, and
the more restrictive Completion Time must be met.

As in Required Action B.2. the Completion Time allows for an
exception to the normal " time zero" for beginning the
allowed time " clock." This will result in establishing the
" time zero" at the tiri that the LC0 was initially not met,

i instead of at the time Condition B was entered.

! ,

|

n
:V
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BASES

| ACTIONS (continued)

Cl

With one or more buses with both of its required qualified
circuits inoperable, sufficient onsite AC sources are
available to maintain the unit in a safe shutdown condition
in the event of a DBA or transient. In fact, a simultaneous
loss of offsite AC sources, a LOCA and a worst case single
isilure were postulated as a part of the design basis in the
safety analysis. Thus. the 24 hour Completion Time provides
a period of time to effect restoration of one of the
required qualified circuits commensurate with the importance
of maintaining an AC electrical power system capable of
meeting its design criteria.

According to Regulatory Guide 1.93 (Ref. 6), with the
available required qualified circuits two less than required
by the LCO operation may continue for 24 hours. If two
required qualified circuits are restored within 24 hours,
unrestricted operation may continue. If only one required
qualified circuit is restored within 24 hours power
operation continues in accordance with Condition A.

D.1 and D.2

In Condition D, with one DG inoperable and one or more buses
with one qualified circuit inoperable or with one DG and one
bus with both qualified circuits inoperable. individual
redundancy is lost in both the offsite electrical power
system and the onsite AC electrical )ower system. Since
power system redundancy is provided )y two diverse sources 1

of power. however, the reliability of the power systems in
this Condition may appear higher than that in Condition C.
This difference in reliability is offset by the
susceptibility of this power system configuration to a
single bus or switching failure. The 12 hour Completion
Time to restore the DG or the required qualified circuit (s)
takes into account the capacity and capability of the i

remaining AC sources, a reasonable time for repairs, and the
low probability of a DBA occurring during this period.

1

:

i

| \

'O |
|
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BASES

ACTIONS (continued)

Pursuant to LCO 3.0 6, the Distribution System ACTIONS would
not be entered even if all AC sources to it were inoperable,
resulting in de-energization. Therefore, the Required
Actions of Condition D are modified by a Note to indicate
that when Condition D is entered with no AC source to any
division (one or more divisions de-energized), the
Conditions and Required Actions for LCO 3.8.9. " Distribution
Systems-Operating," must be immediately entered. This
allows Condition D to provide recuirements for the loss of
one DG and one required qualifiec circuit on one or more
buses, without regard to whether a division is de-energized.
LC0 3.8.9 provides the appropriate restrictions for a
de-energized di'ision.

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition D for a period that should not exceed
12 hours.

L.1

With Train A and Train B DGs ino)erable, there are no
remaining standby AC sources. T1us, with an assumed loss ofO offsite electrical power, insufficient standby AC sources
are available to power the minimum required ESF functions.
Since the offsite electrical power system is the only source
of AC power for this level of degradation, the risk
associated with continued operation for a very short time
could be less than that associated with an immediate
controlled shutdown (the immediate shutdown could cause grid
instability, which could result in a total loss of AC
power). Since any inadvertent generator trip could also
result in a total loss of offsite AC power, the time allowed
for continued operation is severely restricted. The intent
here is to avoid the risk associated with an immediate
controlled shutdown and to minimize the risk associated with
this level of degradation.

According to Reference 6, with both DGs inoperable,
operation may continue for a period that should not exceed
2 hours.

O
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ACTIONS (continued)

F.1 and F.2

If the inoperable AC electric power sources cannot be
restored to OPERABLE status within the required Com)letion

,

Time, the unit must be brought to a MODE in which tle !
LCO does not apply. To achieve this status, the unit must |

be brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the-
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems.

Cd

Condition G corresponds to a level of degradation in which
all redundancy in the AC electrical power supplies may be
lost. At this severely degraded level, any further losses in
the AC electrical power system may cause a loss of function.

,Therefore, no additional time is justified for continued i
operction. The unit is required by LC0 3.0.3 to commence a '

controlled shutdown. Examples of inoperabilities that
es recuire entry into Cosdition G are: 1) both DGs inoperable
:Q anc both qualified circuits inoperable on one bus, and 2)

one DG inoperable end both qualified circuits ino3erable on
one bus and one qualified circuit inoperable on t1e second
bus.

1
i

!

|

.

!

;

I I

I

i
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SURVEILLANCE The AC sources are designed to permit inspection and
REQUIREMENTS testing of all important areas and features, especially

those that have a standby function, in accordance with
10 CFR 50 Appendix A. GDC 18 (Ref. 8). Periodic component
tests are supplemented by extensive functional tests during
refueling outages (under simulated accident conditions).
The SRs for demonstrating the OPERABILITY of the DGs are in
general conformance with the recommendations of Regulatory
Guide 1.9 (Ref. 3), and Regulatory Guide 1.137 (Ref. 10), as
addressed in the UFSAR.

Where the SRs discussed herein specify voltage and frequency
tolerances. the following is applicable. The minimum steady
state output voltage of 3950 V is 95% of the nominal 4160 V
output voltage. This value allows for voltage drop to the
terminals of 4000 V motors whose minimum operating voltage
is specified as 90% or 3600 V. It also allows for voltage
drops to motors and other equipment down through the 120 V

_

level where minimum operating voltage is also usually
specified as 90% of name plate rating. The specified
maximum steady state output voltage of 4580 V is equal to
the maximum operating voltage specified for 4000 V motors.
It ensures that for a lightly loaded distribution system,O the voltage at the terminals of 4000 V motors is no more
than the maximum rated operating voltages. The specified

<minimum and maximum frequencies of the DG are 58.8 Hz and /61.2 Hz. respectively. These values are ecual to 2% of
the 60 Hz nominal frequency and are derivec from the
recommendations given in Regulatory Guide 1.9 (Ref. 3).

SR 3.8.1.1

This SR ensures proper circuit continuity for the offsite AC
electrical power supply to the onsite distribution network
and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its
correct position to ensure that districution buses and loads
are connected to their preferred power source, and that
a)propriate independence of offsite circuits is maintained.
T1e 7 chy Frequency is adequate since breaker position is
not likely to change without the operator being aware of it
and because its status is displayed in the control room.

O
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B 3.8.1,

(3 BASESwJ
SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.2 and SR 3.8.1.7

These SRs help to ensure the availability of the standby
electrical power supply to mitigate DBAs and transients and
to maintain the unit in a safe shutdown condition.

Each SR 3.8.1.2 and SR 3.8.1.7 DG start requires the DG to
achieve and maintain a steady state voltage and frequency
range. The start signals used for this test may consist of
one of the following signals:

a. Manual;

b. Simulated loss of ESF bus voltage by itself;

c. Simulated loss of ESF bus voltage in conjunction with
an ESF actuation test signal; or

d. An ESF actuation test signal by itself.

For the purpose of SR 3.8.1.2 testing. the DGs are started
a from standby conditions once per 31 days. Standbyb conditions for a DG mean that the diesel engine coolant and

oil are being continuously circulated and temperature is
being maintained consistent with manufacturer's recommended
operatingrange(lowlubeoilandjacketwatertemperature
alarm settings to the high lube oil and jacket water
temperature alarm settings).

For the purposes of SR 3.8.1.7 testing, the DGs are started
from normal standby conditions once per 184 days. Normal
standby conditions for a DG mean that the diesel engine
coolant and oil are being continuously circulated and
temperature is being maintained within the prescribed
temperature bands of these subsystems when the diesel
generator has been at rast for an extended period of time
with the prelube oil and jacket water circulating systems
operational. The ]rescribed temperature band is
115 F - 135 F whic1 accounts for instrument tolerances. DG
starts for these Surveillances are followed by a warmup
period prior to loading.

.

O
!
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BASES

SURVEILLANCE REQUIREMENTS (continued)

In order to reduce stress and wear on diesel engines, a
modified start is used in which the starting speed of DGs is
limited, warmup is limited to this lower speed, and the DGs
are gradually accelerated to synchronous speed prior to
loading. These start procedures are the intent of starts in
accordance with SR 3.8.1.2.

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG
starts from normal standby conditions and achieves required
voltage and frequency within 10 seconds. The 10 second
start requirement supports the assumptions of the design
basis LOCA analysis in the UFSAR Chapter 15 (Ref 5).

,

The 10 second start requirement is not applicable to
SR 3.8.1.2 (see SR Note) when a modified start procedure as ;
described above is used. If a modified start is not used. ;

the 10 second start requirement of SR 3.8.1.7 applies.

Since SR 3.8.1.7 requires a 10 second start, it is more !

restrictive than SR 3.8.1.2. and it may be 3erformed in lieu
of SR 3.8.1.2. This is also addressed in SR 3.8.1.2 Note.

'

The 31 day Frecuency for SR 3.8.1.2 is consistent with
Regulatory Guice 1.9 (Ref. 3). The 184 day Frequency for
SR 3.8.1.7 is a reduction in cold testing consistent with
Generic Letter 84-15 (Ref. 7). These Frequencies provide
adequate assurance of DG OPERABILITY, while minimizing
degradation resulting from testing.

/~'N
V
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AC Sources-Ooerating |
B 3.8.1

O BASESV
SURVEILLANCE REQUIREMENTS (continued)

|

SR 3.8.1.3

This Surveillance verifies that the DGs are capable of
synchronizing with the offsite electrical system and
accepting loads greater than or ecual to the equivalent of
the maximum expected accident loacs. A minimum run time of
60 minutes is required to stabilize engine temperatures.

Although no power factor requirements are established by
this SR, the DG is normally operated between 0 and-
1000 kVARs. The load band is provided to avoid routine
overloading of the DG. Routine overloading may result in
more frecuent teardown inspections in accordance with vendor
recommencations in order to maintain DG OPERABILITY.

The 31 day Frequency for this Surveillance is consistent
with Regulatory Guide 1.9 (Ref. 3).

This SR is modified by four Notes. Note 1 indicates that
diesel engine runs for this Surveillance may include gradual
loading, as recommended by the manufacturer, so that

"
-

mechanical stress and wear on the diesel engine are
minimized. Note 2 states that momentary transients (e.g.,
changing bus loads) do not invalidate this test. Similarly,
momentary kVAR transients outside of the specified range do
not invalidate the test. Note 3 indicates that this
Surveillance should be conducted on only one DG at a time in
order to avoid common cause failures that might result from
offsite circuit or grid perturbations. Note 4 stipulates a
prerequisite requirement for performance of this SR. A
successful DG start must precede this test to credit
satisfactory performance.

!

|

'
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B 3.8.1 '
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[ BASES

SURVEILLANCE REQUIREMENT 5 (continued) |

SR 3.8.1.4 i
i

This SR provides verification that the level of fuel oil in
the day tank is at or above the level at which fuel oil is
automatically added. The level is expressed as an
ecuivalent volume in gallons, and is selected to ensure
acequate fuel oil for a minimum of 1 hour of DG operation at
full load plus 10%.

The 31 day Frequency is adequate to assure that a sufficient I
supply of fuel oil is available, since low level alarms are |
provided and facility operators would be aware of any large i

uses of fuel oil during this period.
i

SR 3.8.1.5

Microbiological fouling is a major cause of fuel oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the
fuel oil day tanks once every 31 days eliminates the

O necessary environment for bacterial survival. This is the
most effective means of controlling microbiological fouling.
In addition, it eliminates the potential for water
entrainment in the fuel oil during DG operation. Water may
come from any of several sources, including condensation,
ground water, rain water, contaminated fuel oil, and
breakdown of the fuel oil by bacteria. Frequent checking
for and removal of accumulated water minimizes fouling and
provides data regarding the watertight integrity of the fuel
oil system. The Surveillance Frequencies are established by
Regulatory Guide 1.137 (Ref. 10). This SR is for
preventative maintenance. The presence of water does not
necessarily represent failure of this SR, provided the
accumulated water is removed during the performance of this
Surveillance.

1

0
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B 3.8.1

,[J1 -BASES

'

. SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.6

i This Surveillance demonstrates that each required (one of
i two transfer pumps per DG is " required" to support DG

OPERABILITY) fuel oil transfer pump operates and transfers
fuel oil from its associated storage tank (s) to its;

'

associated day tank. This is required to support continuous
operation of standby power sources This Surveillance
provides assurance that the fuel oil transfee pum) is
OPERABLE, the fuel oil piping system is intact. tle fuel
delivery piping is not obstructed, and the controls and
control systems for automatic fuel transfer systems are
OPERABLE.

The design of fuel transfer systems is such that one pump
will operate automatically in order to maintain an adequate
volume of fuel oil in the day tank during or following DG
testing. Therefore, a 31 day Frequency is appropriate.

SR 3.8.1.8

Transfer of each 4.16 kV ESF bus power supply from the
,( normal offsite circuit to the alternate offsite circuit

demonstrates the OPEFABILITY of the alternate circuit
distribution network to power the shutdown loads. The
18 month Frequency of the Surveillance is based on
engineering judgment, tab ng into consideration the unit
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.
Operating experience has shown that these components usually
pass the SR when performed at the 18 month Frequency.
Therefore the Frecuency was concluded to be acceptable from
a reliability stancpoint.

I

i'O
|V
!
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AC Sources -Operating
B 3.8.1

On BASESV
SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.9

Each DG is ]rovided with an engine overspeed trip to prevent
damage to t1e engine. Recovery from the transient caused by
the loss of a large load could cause diesel engine
overspeed, which if excessive, might result in a trip of
the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the
largest single load without exceeding predetermined voltage
and frequency and while maintaining a specified margin to
the overspeed trip. The single largest post-accident load
associated with each DG is the Essential Service Water (SX)
pump (1290 brake horsepower, 1034 kW at" full load
conditions). This Surveillance is accomplished by
simultaneously tripping loads supplied by the DG which have
a minimum combined load equivalent to the single largest
post-accident load. This method is employed due to the
di fficulty of attaining SX full load conditions during
normal plant operations.

As required by IEEE-308 (Ref. 9). the load rejection test is
acceptable if the increase in diesel speed does not exceed
75% of the difference between synchronous s)eed and the
overspeed trip setpoint (64.5 Hz). or 15% a)ove synchronous
speed (69 Hz). whichever is lower.

The voltage and frequency tolerances specified in this
SR are derived from Regulatory Guide 1.9 (Ref. 3)
recommendations for response during load sequence intervals.
The voltage and frequency specified are consistent with the
design range of the equipment powered by the DG.
SR 3.8.1.9.a corresponds to the maximum frequency excursion,
while SR 3.8.1.9.b and SR 3.8.1.9.c are steady state voltage
and frequency values to which the system must recover
following load rejection. The 18 month Frequency is
consistent with the recommendation of Regulatory
Guide 1.9 (Ref. 3).

This SR is modified by a Note. The reason for the Note is
that during operation with the reactor critical. performance
of this SR could cause perturbations to the electrical
distribution systems that could challenge continued steady
state operation and, as a result, plant safety systems.

O-V
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AC Sources-Operating
B 3.8.1 i

( BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.10

This Surveillance demonstrates the DG capability to reject a i

full load without overspeed tripping or exceeding the
predetermined voltage limits. The DG full load rejection
may occur because of a system fault or inadvertent breaker

i

tripping. This Surveillance ensures proper engine / generator !

response under the simulated test conditions. This test
simulates a full load rejection and verifies that the DG
does not trip upon loss of the load. These acceptance
criteria provide for DG damage protection. While the DG is !
not expected to experience this transient during an event |and continues to be available, this response ensures that I

the DG is not degraded for future application, including l
reconnection to the bus if the trip initiator can be
corrected or isolated.

The 18 month Frequency is consistent with the recommendation
of Regulatory Guide 1.9 (Ref. 3) and is intended to be
consistent with expected fuel cycle lengths.

This SR has been modified by two Notes. Note 1 states that
momentary transients above the stated voltage limit
immediately following a load rejection (i.e.. the DG full
load rejection) do not invalidate this test. The momentary
transient is that which occurs immediately after the circuit
breaker is opened, lasts a few milliseconds, and may or may

,

not be observed on voltage recording or monitoring '

instrumentation. The reason for Note 2 is that during
operation with the reactor critical, performance of this ;

SR could cause perturbation to the electrical distribution !
systems that could challenge continued steady state !
operation and, as a result, plant safety systems.

!
,

;
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j B 3.8.1

i BASES(G
SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.11

In general conformance with the recommandations of
Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.4. this

.

Surveillance demonstrates the as designed operation of the !
standby power sources during loss of the offsite source. |

This test verifies all actions encountered from the loss of
offsite power, including shedding of the nonessential loads
and energization of the emergency buses and respective loads
from the DG. It further demonstrates the capability of the
DG to automatically achieve the required voltage and
frequency within the specified time, and maintain a steady
state voltage and frequency range.

The DG autostart time of 10 seconds is derived from
requirements of the accident analysis to respond to a design
basis large break LOCA. The Surveillance should be
continued for a minimum of 5 minutes in order to demonstrate
that all starting transients have decayed and stability is

| achieved.

(Q The requirement to verify the connection and power supply ofs
permanent and autoconnected loads is intended to
satisfactorily show the relationship of these loads to the

!DG loading logic. In certain circumstances. many of these '

loads cannot actually be connected or loaded without undue i
hardship or potential for undesired operation. For i

instance, ECCS injection valves are not desired to be l

stroked open, or high pressure injection systems are not
capable of being operated at full flow, or Residual Heat
Removal (RHR) systems performing a decay heat removal
function are not desired to be realigned to the ECCS mode of
operation. In lieu of actual demonstration of connection '|

and loading of loads testing that adequately shows the
capability of the DG systems to perform these functions is
acceptable. This testing may include any series of
sequential, overlapping, or total steps so that the entire ;

connection and loading sequence is verified.

,

f
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AC Sources-Operating
B 3.8.1

/ BASES

SURVEILLANCE REQUIREMENTS (continued)

The Frequency of 18 months is consistent with the
,

|

recommendations of Regulatory Guide 1.9 (Ref. 3) takes into !
consideration unit conditions required to perform the j

Surveillance, and is intended to be consistent with expected '

fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical 1

distribution system, and challenge safety systems. j

SR 3.8.1.12

This Surveillance demonstrates that the DG automatically ,

starts and achieves the required voltage and frecuency
within the specified time (10 seconds) from the cesign basis
actuation signal (LOCA signal) and operates for a 5 minutes.
The 5 minute period provides sufficient time to demonstrate
stability.

; The Frequency of 18 months takes into consideration unit
/q conditions required to perform the Surveillance and is

'

V intended to be consistent with the expected fuel cycle
lengths. Operating experience has shown that these !
components usually pass the SR when performed at the '

18 month Frequency. Therefore, the Frequency was concluded
to be acceptable from a reliability standpoint.

;

4
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- BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.13
!

This Surveillance demonstrates that DG noncritical
| protective functions (e.g., high jacket water temperature)

,

are bypassed on a loss of voltage signal concurrent with an '

| ESF actuation test signal The noncritical trips are
i bypassed during DBAs and provide an alarm on an abnormal

,

. engine condition. .This alarm provides the operator with
sufficient time to react appropriately. The DG availability
to mitigate the DBA is more critical than protecting the

;

engine against minor problems that are not immediately
detrimental to emergency operation of the DG.

The 18 month Frequency is based on engineering judgment.
; taking into consideration unit conditions required to

perform the Surveillance, and is intended to be consistent
with ex)ected fuel cycle lengths. 0perating experience has
shown tlat these components usually pass the SR when
performed at the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

|

|
,
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AC Sources-Operating
B 3.8.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.14

Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.9. recommends
demonstration once per 18 months that the DGs can start and
run continuously at full load capability for an interval of
not less than 24 hours, a 2 hours of which is at a load band

|

equivalent to 105% to 110% of the continuous duty rating and
the remainder of the time at a load equivalent to the
continuous duty rating of the DG. The DG starts for this
Surveillance can be performed either from standby or hot
conditions. The provisions for warmup, discussed in
SR 3.8:1.2. and for gradual loading, discussed in
SR 3 8.1.3. are also applicable to this SR.

Although no power factor requirements are established by
this SR. a portion of the testing is performed between 0 and
1000 kVARs. The practice of performing this entire test at

,

rated power factor has been determined to be unjustified, '

potentially destructive testing due to exceeding the
vendors recommendation for maximum voltage of the generator
if the DG output breaker should open during testing.

r'N Therefore. the DG is to be operated at rated power factor
() for only a short duration during the performance of this

surveillance in accordance with the following guidance:

Durir;i the period that the DG is loaded at a 5500 kW and
s 1000 kVAR. the following shall be performed once to verify
DG operability at rated pcwer factor:

a. Over a two minute period. raise kVAR loading to
4125 kVAR: !

b. Operate the DG at 4125 kVAR for 1 minute or until kVAR
and kW loading has stabilized: and

c. Reduce kVAR loading to s 1000 kVAR.

The load band is provided to avoid routine overloading of
the DG. Routine overloading may result in more frequent
teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY.

n
b
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AC Sources-Operating
B 3.8.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

| The 18 month Frequency is consistent with the
'

recommendations of Regulatory Guide 1.9 (Ref. 3). takes into
consideration unit conditions required to perform the
Surveillance, and is intended to be consistent with expected
fuel cycle lengths.

| This Surveillance is modified by two Notes. Note 1 states
that momentary transients (e.g., due to changing bus loads)
do not invalidate this test. The reason for Note 2 is that
during operation with the reactor critical, performance of
this Surveillance could cause perturbations to the
electrical distribution systems that could challenge
continued steady state operation and, as a result, plant
safety systems.

SR 3.8.1.15

_ This Surveillance demonstrates that the diesel engine can
restart from a hot condition, such as subsequent to shutdown
from normal Surveillances, and achieve the required voltage
and frequency within 10 seconds. The 10 second time is

O derived from the requirements of the accident analysis to
\ respond to a design basis large break LOCA. The 18 month

' Frequency is consistent with the recommendations of
Regulatory Guide 1.9 (Ref. 3).

This SR is modified by two Notes. Note 1 ensures that the
test is performed with the diesel sufficiently hot. The
load band is provided to avoid routine overloading of the
DG. Routine overloads may result in more frequent teardown
inspections in accordance with vendor recommendations in
order to maintain DG OPERABILITY. The requirement that the
diesel has operated for at least 2 hours at full load
conditions prior to performance of this Surveillance is
based on manufacturer recommendations for achieving hot
conditions. Alternatively, the DG can be operated until
operating temperatures have stabilized. Note 2 states that
momentary transients (e.g., due to changing bus loads) do
not invalidate this test.

i
!

O
l

BYRON - UNITS 1 & 2 B 3.8.1 - 26 Revision 0 '



. ... .. - . . _ . . - . . -. -- - - ..- . -

|
AC Sources-Operating
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|

BASES |(
SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.16

As required by Regulatory Guide 1.9 (Ref. 3),
paragraph 2.2.11 this Surveillance ensures that the manual
synchronization and load transfer from the DG to the offsite
source can be made and the DG can be returned to ready to
load status when offsite power is restored. It also ensures
that the autostart logic is reset to allow the DG to reload
if a subsequent loss of offsite power occurs. The DG is
considered to be in ready to load status when the DG is at
rated speed and voltage. the output breaker is open and can
receive an autoclose signal on bus undervoltage, and the
load sequence timers are reset.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), and takes
into consideration unit conditions required to perform the
Surveillance.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required

q offsite circuit from service, perturb the electrical
V distribution system. and challenge safety systems.

|

0
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AC Sources-Operating
B 3.8.1

fBASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.17
:

Demonstration of the test mode override ensures that the DG
availability under accident conditions will not be t

compromised as the result of testing and the DG will |
automatically reset to ready to load operation if a LOCA i

actuation signal is received during operation in the test )
mode. Ready to load operation is defined as the DG running |

at rated speed and voltage with the DG output breaker o)en. |These provisions for automatic switchover are required )y
IEEE-308 (Ref. 9) paragraph 6.2.6(2).

.

The intent in the requirement associated with SR 3.8.1.17.b
is to show that the emergency loading was not affected by
the DG operation in test mode. In lieu of actual
demonstration of connection and loading of loads, testing
that adequately shows the capability of the emergency loads
to perform these functions is acceptable.

This testing may include any series of sequential,
overlapping, or total steps so that the entire connection

p and loading sect uce is verified.
d

The 18 month Frequency is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), takes into
consideration unit conditions required to perform the
Surveillance, and is intended to be consistent with expected |

fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
'

that performing the Surveillance would remove a required
offsite circuit from service. perturb the electrical |
distribution system, and challenge safety systems. i

<
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B 3.8.1

BASES
;

SURVEILLANCE REQUIREMENTS (continued) ;

SR 3.8.1.18

Under accident and loss of offsite power conditions. loads
are sequentially connected to the bus by the automatic load
sequence timers. The sequencing logic controls the ;
permissive and starting signals to motor breakers to prevent
overloading of the DGs due to high motor starting currents.
The 10% load sequence time interval tolerance ensures that
sufficient time exists for the DG to restore frequency and
voltage prior to applying the next load and that safety ,

analysis assumptions regarding ESF equipment time delays are '

not violated. Reference 2 provides a summary of the
automatic loading of ESF buses. t

The Frequency of 18 months 1s consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), takes into '

consideration unit conditions required to perform the :

Surveillance, and is intended to be consistent with expected
fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
O that performing the Surveillance would remove a requiredd offsite circuit from service, perturb the electrical

distribution system, and challenge safety systems.
j

l
i

|
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AC Sources-Operating
B 3.8.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.19

In the event of a DBA coincident with a loss of offsite
)ower, the DGs are required to supply the necessary power to
ESF systems so that the fuel, RCS. and containment design
limits are not exceeded.

This Surveillance demonstrates the DG operation, as
discussed in the Bases for SR 3.8.1.11. during a loss of
offsite power actuation test signal in conjunction with an
ESF actuation signal. In lieu of actual demonstration of
connection and loading of loads, testing that adequately
shows the capability of the DG system to perform these
functions is acceptable. This testing may include any
series of sequential, overlapping, or total steps so that
the entire connection and loading sequence is verified.

The Frequency of 18 months takes into consideration unit
conditions required to perform the Surveillance and is
intended to be consistent with an expected fuel cycle length
of 18 months.

This SR is modified by a Note. The reason for the Note is
that the performance of the Surveillance would remove a
required offsite circuit from service, perturb the
electrical distribution system, and chai;enge safety
systems.

SR 3.8.I.20

This Surveillance demonstrates that the DG starting
independence has not been compromised. Also, this
Surveillance demonstrates that each engine can achieve
proper speed within the specified time when the DGs are
started simultaneously.

The 10 year Frequency is consistent with the recommendations
of Regulatory Guide 1.9 (Ref. 3).

O
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B 3.8.1 j

iBASES

|
'
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AC Sources-Shutdown
B 3.8.2

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources-Shutdown

BASES

BACKGROUND A description of the AC sources is provided in the Bases for
LCO 3.8.1. "AC Sources -Operating. "

APPLICABLE The OPERABILITY of the minimum AC sources during MODES 5
SAFETY ANALYSES and 6. and during movement of irradiated fuel assemblies

ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods:

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate AC electrical power is provided to mitigate
o events postulated during shutdown, such as a fuel
V handling accident.

In general, when the unit is shut down. the Technical
Specifications requirements ensure that the unit has the
capability to mitigate the consequences of postulated
accidents. However, assuming a single failure and
concurrent loss of all offsite or all onsite power is not
required. The rationale for this is based on the fact that
many Design Basis Accidents (DBAs) that are analyzed in
MODES 1. 2. 3 and 4 have no specific analyses in MODES 5
ar,d 6. Worst case bounding events are deemed not credible
in MODES 5 and 6 because the energy contained within the
reactor pressure boundary reactor coolant temperature and
pressure, and the corresponding stresses result in the -

probabilities of occurrence being significantly reduced or
eliminated. and in minimal consecuences. These deviations
from DBA analysis assumptions anc design requirements during
shutdown conditions are allowed by the LCO for required
systems.

C)
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AC Sources-Shutdown
B 3.8.2

h~J BASES

APPLICABLE SAFETY ANALYSES (continued)

During MODES 1. 2. 3. and 4. various deviations from the
analysis assumptions and design requirements are allowed
within the Required Actions. This allowance is in
recognition that certain testing and maintenance activities
must be conducted provided an acceptable level of risk is
not exceeded. During MODES 5 and 6. performance of a
significant number of required testing and maintenance
activities is also required. In MODES 5 and 6. the
activities are generally planned and administratively
controlled. Relaxations from MODES 1, 2. 3. and 4
LCO requirements are acceptable during shutdown modes based
on:

a. The. fact that time in an outage is limited. This is a
risk prudent goal as well as a utility economic
consideration:

b. Requiring appropriate compensatory measures for
certain conditions. These may include administrative
controls, reliance on systems that do not necessarily
meet typical design requirements applied to systems
credited in operating MODE analyses, or both:

c. Prudent utility consideration of the risk associated
with multiple activities that could affect multiple
systems: and

d. Maintaining, to'the extent practical, the ability to
perform required functions (even if not meeting
10DE 1, 2. 3. and 4 OPERABILITY requirements) with
systems assumed to function during an event.

In the event of an accident during shutdown, this
LC0 ensures the capability to support systems necessary to
avoid immediate difficulty assuming either a loss of all
offsite power or a loss of all onsite Diesel Generator (DG)
power.

The AC sources satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

C
\
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AC Sources-Shutdown
B 3.8.2

' BASES

LCO One qualified circuit capable of supplying the onsite
Class 1E power distribution subsystem (s) of LCO 3.8.10.
" Distribution Systems-Shutdown," ensures that all required
loads are capable of being )owered from offsite power. An
OPERABLE DG, associated wit 1 one of the distribution
subsystem division (s) required to be OPERABLE by LCO 3.8.10,
ensures a diverse power source is available to provide
electrical power support, assuming a loss of the offsite
circuit. Together, OPERABILITY of the required qualified
circuit and DG ensures the availability of sufficient AC
sources to operate the unit in a safe manner and to mitigate
the consequences of postulated events during shutdown (e.g.,
fuel handling accidents).

The qualified circuit must be capable of maintaining rated
frequency and voltage, and accepting required loads during
an accident, while connected to the Engineered Safety
Feature (ESF) bus (es). Qualified circuits are those that
are described in the UFSAR and are part of the licensing
basis for the plant. A description of the qualified
circuits is contained in the Bases for LC0 3.8.1. "AC
Sources -Operating. "

(~
't The DG must be capable of starting, acceleratirig to rated

speed and voltage, and connecting to its respective ESF bus
on detection of bus undervoltage. This sequence must be
accomplished within 10 seconds. The DG must be capable of
accepting required loads within the assumed loading sequence
intervals, and continue to operate until offsite power can
be restored to the ESF buses. These capabilities are
required to be met from a variety of initial conditions such
as DG in normal standby with the engine hot and DG in
standby at ambient conditions.

Proper sequencing of loads, including tripping of
nonessential loads is a required function for DG
OPERABILITY.

It is acceptable for divisions to be cross tied during
shutdown conditions, allowing a single offsite power circuit
to supply all required divisions.

O
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AC Sources-Shutdown
B 3.8.2

O BASES%.)

APPLICABILITY The AC sources required to be OPERABLE in MODES 5 and 6. and
at all times during movement of irradiated fuel assemblies.
provide assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel assemblies in
the core;

b. Systems needed to mitigate a fuel handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The AC power requirements for MODES 1. 2. 3. and 4 are
covered in LCO 3.8.1.

(O-' _/
ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However,

since irradiated fuel assembly movement can occur in MODE 1
2. 3. or 4. the ACTIONS have been modified by a Note statinh
that LC0 3.0.3 is not a)plicable. If moving irradiated fuel
assemblies while in MODE 5 or 6. LCO 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1. 2. 3. or 4. the fuel movement is independent of
reactor operations. Therefore, in either case, inability to
suspend movement of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

J

BYRON - UNITS 1 & 2 B 3.8.2 - 4 Revision 0

_ _ _ _ - _ _ _



. __ _. _ . _ . _ _ . . _ _ _ _ _ _ .- ___ _ __- _ _ . _ _ _ ._ _

|
|

!

AC Sources-Shutdown
B 3.8.2

() BASESi

ACTIONS (continued),

l

A._J..

The qualified circuit would be considered inoperable if it,

! were not available to one required ESF division. Since two
divisions may be required by LCO 3.8.10. the one division

!
! with offsite power available may be capable of supporting |

L sufficient required features (i .e. , systems, subsystems. '

trains, components, and devices) to allow continuat an of i,

CORE ALTERATIONS and fuel movement. By the allowance of the'
1

option to declare required features inoperable, with no
offsite power available, appropriate restrictions will be
implemented in accordance with the affected required

,

features LCO's ACTIONS. 1

;

!

<

i

/'') I
V

!
<

|

|

|

-

,

|^
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AC Sources-Shutdown
'B 3.8.2
|

BASES
|

ACTIONS (continued) {

A.2.1. A.2 2. A.2.3. A.2.4. A.2.5. B.l. B.2. B.3. B.1 Jnd I
ILE

With the offsite circuit not available to one or more
required divisions, the option would still exist to declare
all required features inoperable. Since this option may
involve undesired administrative efforts, the allowance for
sufficiently conservative actions is made. With the
required DG inoperable. the minimum required diversity of AC
power sources is not available. It is, therefore, required
to suspend CORE ALTERATIONS, movement of irradiated fuel

,

assemblies, operations involving positive reactivity j
additions, and declare the affected Low Temperature i

Overpressure Protection (LTOP) features required by
LCO 3.4.12. " Low Tem
System" inoperable. perature Overpressure Protection (LTOP)The Required Action to declare the
affected LTOP features inoperable allows the operator to
evaluate the current unit conditions and to determine which
(if any) of the LTOP features have been affected by the loss
of power. The Required Action to suspend positive
reactivity additions does not preclude actions to maintain

G or increase reactor vessel inventory provided the required
V SDM 's maintained. Suspension of these activities does not

preclude completion of actions to establish a safe
conservative condition. These actions minimize the
probability or the occurrence of postulated events. It is
further required to immediately initiate action to restore |
the required AC sources and to continue this action until '

restoration is accomplished in order to provide the
necessary AC power to the plant safety systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The jrestoration of the required AC electrical power sources -

should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.

|

|

!
|

O
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AC Sources-Shutdown !

B 3.8.2 |
;

I(] BASES
|

' ACTIONS (continueu. !

.

Pursuant to LC0 3.0.6. the Distribution System's ACTIONS
would not be entered even if all AC sources to it are !

inoperable, resulting in de-energization. Therefore. the
i

Recuired Actions of Condition A are modified by a Note to ;
incicate that when Condition A is entered with no AC power ito any required ESF bus, the ACTIONS for LCO 3.8.10 must be i
immediately entered. This Note allows Condition A to ;

provide requirements for the loss of the offsite circuit. |whether or.not a division is de-energized. LCO 3.8.10 would !

provide the appropriate restrictions for the situation j
involving a de-energized division.

1

SURVEILLANCE SR 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are,

! necessary for ensuring the OPERABILITY of the AC sources in
other than MODES 1. 2. 3. and 4. SR 3.8.1 8 is not required
to be met since only one offsite circuit is regidred to be
OPERABLE. SR 3.8.1.17 is not required to be e t bacause the

e required OPERABLE DG is not required to undergo periods of
's being synchronized to the offsite circuit. SR 3.8.1.20 is

not required to be met because starting independence is not
required with the DG that is not required to be operable.

| This SR is modified by a Note. The reason for the Note is
to 3reclude requiring the OPERABLE DG from being paralleled
wit 1 the offsite power network or otherwise rendered

de perable during performance cf SRs. and to preclude
ino

energizing a required 4160 V ESF bus or disconnecting a
required offsite circuit during performance of SRs. With
limited AC sources available, a single event could
compromise Doth the required circuit and the DG. It is the
intent that these SRs must still be capable of being met.

| but actual performance is not required during periods when
i- the DG and offsite circuit is required to be OPERABLE.
| Refer to the corresponding Bases for LCO 3.8.1 for a

,i discussion of each SR. |

,

j REFERENCES None.
,

|
4

;
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Diesel Fuel Oil
B 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 Diesel Fuel Oil

BASES

BACKGROUND Each Diesel Generator ('G) is provided with fuel oilJ
capacity sufficient to operate that diesel for a period of
7 days while the DG is supplying maximum post loss of
coolant accident load demand discussed in the UFSAR.
Section 9.5.4.2 (Ref.1) . The station fuel oil system is
comprised of two outside storage tanks (one 50.000 gal and
one 125.000 gal) which are the source for all of the fuel
oil needs for the station. These outside tanks are normally
the source of "new" fuel oil. Each Unit 1 DG is 3rovided
with two 25.000 gallon inside storage tanks. Eac1 Unit 2 DG
is provided with one 50.000 gallon inside storage tank.
These inside storage tanks are the source of the required
" stored" fuel oil. This onsite fuel oil capacity is
sufficient to operate the DGs for longer than the time to
replenish the onsite supply from outside sources.

Fuel oil is transferred from the inside storage tank (s) to
.q the day tank by either of two transfer pumps associated with
V each DG. Independence of pumps and piping precludes the

failure of one pump, or the rupture of any pipe. valve or
tank (s) to result in the lost of more than one DG.

For proper operation of the standby DGs. it is necessary to
ensure the proper quality of the fuel oil. Regulatory
Guide 1.137 (Ref. 2) addresses the recommended fuel oil
practices as supplemented by ANSI N195 (Ref. 3). The fuel
oil properties governed by these SRs are the water and
sediment content, the kinematic viscosity, specific gravity
(or API gravity), and particulate level.

|

L

i

O
V

'
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Diesel Fuel Oil
B 3.8.3

BASES

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 4). and in

the UFSAR. Chapter 15 (Ref. 5), assume Engineered Safety
Feature (ESF) systems are OPERABLE. The DGs are designed to
provide sufficient capacity, capability, redundancy, and
reliability to ensure the availability of necessary power to
ESF systems so that fuel, Reactor Coolant System and
containment design limits are not exceeded. These limits
are discussed in more detail in the Bases for Section 3.2.
Power Distribution Limits: Section 3.4. Reactor Coolant
System (RCS): and Section 3.6. Containment Systems.

Since the diesel fuel oil supports the operation of the
standby AC power sources, they satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO Stored diesel fuel oil is required to have sufficient supply
for 7 days of maximum post accident load operation. It is
also required to meet specific standards for quality. This
requirement, in conjunction with an ability to obtain

q replacement supplies within 7 days, supports the
V availability of DGs required to shut down the reactor and to

maintain it in a safe condition for an Antici]ated
Operational Occurrence (A00) or a postulated )BA with loss
of offsite power. DG day tank fuel requirements, as well as
transfer capability from the storage tank to the day tank,
are addressed in LC0 3.8.1. "AC Sources-Operating " and
LC0 3.8.2 "AC Sources-Shutdown

APPLICABILITY The AC sources (LCO 3.8.1 and LCO 3.8.2) are required to
ensure the availability of the required power to shut down
the reactor and maintain it in a safe shutdown condition
after an A00 or a Jostulated DBA. Since the stored diesel
fuel oil supports _C0 3.8.1 and LCO 3.8.2, stored diesel
fuel oil is required to be within limits when the associated
DG is required to be OPERABLE.

O
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Diesel Fuel Oil
B 3.8.3

BASES

ACTIONS The ACTIONS Table is modified by a Note indicating that
separate Condition entry is allowed for each DG. This is
acceptable, since the Required Actions for each Condition
provide appropriate compensatory actions for each DG Fuel {Oil System. Complying with the Required Actions for one !
inoperable DG Fuel Oil System may allow for continued I
operation, and subsequent inoperable DG Fuel Oil System (s) |
are governed by separate Condition entry and application of
associated Required Actions.

AJ.

In this Condition, the 7 day fuel oil supply for a DG is not
available. However, the Condition is restricted to fuel oil
level reductions that maintain at least a 6 day supply.
These circumstances may be caused by events, such as full
load operation required after an inadvertent start while at
minimum required level, or feed and bleed operations, which
may be necessitated by increasing particulate levels or any |number of other oil quality degradations. This restriction i

allows sufficient time for obtaining the requisite i

replacement volume and performing the analyses required
rN prior to addition of fuel oil to the tank (s). A period ofQ 48 hours is considered sufficient to complete restoration of

the required level prior to declaring the DG inoperable.
This period is acceptable based on the remaining capacity )(> 6 days), the fact that procedures will be initiated to '

obtain replenishment, and the low probability of an event
during this brief period.

|O
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Diesel Fuel Oil
B 3.8.3

O BASES
V

ACTIONS (continued)

M
This Condition is entered as a result of a failure to meet
the acceptance criterion of SR 3.8.3.2. Normally, trending
of particulate levels allows sufficient time to correct high
particulate levels prior to reaching the limit of
acceptability. Poor sample procedures (bottom sampling).
contaminated sampling equipment, and errors in laboratory
analysis can produce failures that do not follow a trend.
Since the presence of particulates does not mean failure of
the fuel oil to burn properly in the diesel engine, and
particulate concentration is unlikely to change
significantly between Surveillance Frequency intervals, and
proper engine performance has been recently demonstrated
(within 31 days), it is prudent to allow a brief period
pricr to declaring the associated DG inoperable. The 7 day
Completion Time allows for further evaluation, resampling
and re-analysis of the DG fuel oil.

M
q With the new fuel oil properties defined in the Bases for
V SR 3.8.3.2 not within the required limits (after having been

added to the storage tank (s): thus making it part of the
stored fuel), a period of 30 days is allowed for restoring
the stored fuel oil properties. This period provides
sufficient time to test the stored fuel oil to determine
that the new fuel oil, when mixed with previously stored
fuel oil, remains acceptable, or to restore the stored fuel
oil properties. This restoration may involve feed and bleed
3rocedures, filtering, or combinations of these procedures.
Even if a DG start and load was required during this time
interval and the fuel oil properties were outside limits,
there is a high likelihood that the DG would still be
capable of performing its intended function.

M
With a Required Action and associated Completion Time not
met, or one or more DGs with fuel oil not within limits for

reasons other than addressed by Conditions A through C. the
associated DG may be incapable of performing its intended
function and must be immediately declared inoperable.

O-
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Diesel Fuel Oil j

B 3.8.3
i

( BASES

SURVEILLANCE SR 3.8.3.1
REQUIREMENTS

This SR provides verification that there is an adequate
inventory of fuel oil in the storage tanks to support each |
DG's operation for 7 days at full load. The 7 day period is
sufficient time to place the unit in a safe shutdown

icondition and to bring in replenishment fuel from an offsite
location.

'The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and unit operators would be aware of any large uses i

of fuel oil during this period.
I

SR 3.8.3.2

The tests of fuel oil prior to addition to the storage !
tank (s) are a means of determining whether new fuel oil is
of the approariate grade and has not been contaminated with

! substances tlat would have an immediate. detrimental impact
on diesel engine combustion, if results from these tests
are within acce) table limits, the fuel oil may be added to
the stcrage tancs without concern for contaminating the

Os entire volume of fuel oil in the storage tanks. These tests
are to be conducted prior to adding the new fuel to thei

i storage tank (s) but in no case is the time between sampling
(and associated results) of new fuel and addition of new

| fuel oil to the storage tank to exceed 30 days. The tests,
j limits, and ap)licable ASTM Standards for the tests listed

in the Diesel ruel Oil Testing Program of Specification
5.5.13 are as follows:

I

l

i
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Diesel Fuel Oil
B 3.8.3

BASES-

SURVEILLANCE REQUIREMENTS (continued)

a. Sample the new fuel oil in accordance with
ASTM D4057 (Ref. 6);

b. Verify in accordance with the tests specified in
ASTM D975-81 (Ref. 6) that the sample has an absolute
s)ecific gravity at 60 F of = 0.83 and s 0.89 or an
A)I gravity at 60 F of a 27 and s 39 . a kinematic
viscosity at 40 C of a 1.9 centistokes and s 4.1
centistokes, and a flash point of a 125 F: and

c. Verify that the new fuel oil has a clear and bright
appearance with proper color when tested in accordance
with ASTM 04176-82 (Ref. 6).

Failure to meet any of the above limits is cause for
rejecting the new fuel oil, but does not represent a failure
to meet the LCO concern since the fuel oil is not added to
the storage tanks.

Following the initial new fuel oil sample, the fuel oil is I

analyzed to establish that the other properties specified in
Table 1 of ASTM D975-81 (Ref. 7) are met for new fuel oil
when tested in accordance with ASTM D975-81 (Ref. 6), exceptt

that the analysis for sulfur may be performed in accordance
with ASTM 01552-79 (Ref. 6) or ASTM D2622-82 (Ref. 6). These
additional analyses are required by Specification 5.5.13.
" Diesel Fuel Oil Testing Program." to be performed within
30 days following sampling and addition. This 30 day time
period is intended to assure: 1) that the sample taken is
not more than 30 days old at the time of adding the fuel oil
to the storage tank, and 2) that the results of a new fuel
oil sample (sample obtained arior to addition but not more
than 30 days prior to) are o)tained within 30 days after
addition. The 30 day period is acceptable because the fuel
oil properties of interest. even if they were not within
stated limits, would not have an immediate effect on DG
operation. This Surveillance ensures the availability of
high quality fuel oil for the DGs.

A
Y.
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Diesel Fuel Oil '

B 3.8.3

Il BASES
V

SURVEILLANCE REQUIREMENTS (continued)
i
)Fuel oil degradation during long term storage shows up as an '

increase in particulate, due mostly to oxidation. The
3resence of particulate does not mean the fuel oil will not '

aurn properly in a diesel engine. The particulate can cause
fouling of filters and fuel oil injection equipment,
however, which can cause engine failure. '

Particulate concentrations should be determined in
accordance with ASTM D2276 (Ref. 6). This method involves a
determination of total particulate concentration in the fuel
oil and has a limit of 10 mg/1. It is acceptable to obtain
a field sample for subsequent laboratory testing in lieu of
field testing. Each tank must be considered and tested !separately since the total stored fuel oil volume is i

contained in two or more interconnected tanks.

The Frequency of this test takes into consideration fuel oil ;

degradation trends that hdicate that particulate |
concentration is unlikely to change significantly between '

Frequency intervals.

SR 3.8.3.3
p'#

Microbiological fouling is a major cause of fuel oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the -

fuel storage tanks once every 31 days eliminates the
necessary environment for bacterial survival. This is the
most effective means of controlling microbiological fouling.

| In addition, it eliminates the potential for water
'

entrainment in the fuel oil during DG operation. Water may
come from any of several sources. including condensation,
ground water, rain water, and contaminated fuel oil, and

i from breakdown of the fuel oil by bacteria. Frequent
| checking for and removal of accumulated water minimizes
| fouling and provides data regarding the watertight integrity
' of the fuel oil system. The Surveillance Frequencies are

established consistent with the recommendations of
Regulatory Guide 1.137 (Ref. 2). This SR is for preventive
maintenance. The presence of water does not necessarily
represent failure of this SR, provided the accumulated water
is removed during performance of the Surveillance.

.

O
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Diesel Fuel Oil
B 3.8.3

~

( ') BASES
v

REFERENCES 1. UFSAR.'Section 9.5.4.2.

2. Regulatory Guide 1.137.

3. ANSI N195-1976. Appendix B.

4. UFSAR. Chapter 6.

5. UFSAR Chapter 15.

6. ASTM Standards: D4057: 0975-81: D4176-82: 01552-79:
D2622-82: 02276.

7. ASTM Standards. D975. Table 1.
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DC Sources-Operating
j B 3.8.4

8 3.8 ELECTRICAL.PDWER SYSTEMS

B 3.8.4 DC Sources-Operating

BASES

|

BACKGROUND The station DC electrical )ower system provides the AC
emergency power system wit 1 control power. It also provides,

both.motise and control power to selected safety related'

equipment and AC instrument bus power (via inverters). As jL required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the DC |
electrical power system is designed to have sufficient !
independence, redundancy, and testability to
safety functions. assuming a single failure. perform itsThe DC
electrical power system also conforms to the recommendations
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).

|
The 125 VDC electrical power system for each unit consists Iof two independent and redundant safety related Class 1E DC |
electrical power subsystems (Division 11 (21) and
Division 12 (22)). Each subsystem consists of one 125 VDC
battery, the associated battery charger for each battery,

, and all the associated control equipment and interconnecting
| cabling.

,

During normal operation, the 125 VDC loads are powered from
the battery chargers with the batteries floating on the
system. In case of a loss of normal power to the battery
charger, the DC load is automatically powered from the
station battery.

The Division 11 (21) and Division 12 (22) DC electrical
power subsystems provide the control power for its
associated Class 1E AC power load group, 4.16 kV switchgear.
and 480 V load centers. The DC electrical power subsystems
also provide DC electrical power to the inverters, which in
turn power the AC instrument buses. Additionally, the
Class 1E 125 VDC electrical power subsystems 3rovide power
to the 6.9 kV Reactor Coolant Pump (RCP) brea cers and the
non-Class 1E 125 VDC buses. The connection between the
Class 1E and non-Class 1E 125 VDC buses contains fuses to
ensure that a fault on the non-Class 1E bus does not cause a i

loss of the Class 1E bus. I

|
l'
:
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DC Sources-Operating
B 3.8.4

BASES

BACKGROUND (continued)

The DC power distribution system is described in more detail
in Bases for LC0 3.8.9. " Distribution System-Operating."
and LC0 3.8.10. " Distribution Systems-Shutdown."

Each battery was sized based upon supplying the design duty
cycle in the event of a loss of offsite AC power concurrent
with a Loss Of Coolant Accident (LOCA) and a single failure
of a Diesel Generator (DG). Each battery has a nominal
rating of 2320 ampere-hours at the 8 hour discharge rate to
an end voltage of 1.75 volts per cell, and was sized based
upon continuously carrying the various estimated loads. The
batteries were sized in accordance with IEEE-485-1983
(Ref. 5).

Each 125 VDC battery is separately housed in a ventilated
room apart from its charger and distribution centers. Each 1

subsystem is located in an area separated physically and !
electrically from the other subsystem to ensure that a
single failure in one subsystem does not cause a failure in
a redundant subsystem. There is no sharing between
redundant Class 1E subsystems, such as batteries, battery

,

'

p/ chargers, or distribution panels. While it is possible to
y interconnect the Unit 1 and Unit 2 DC electrical power

subsystems, they normally remain disconnected, except when a
DC source must be taken out of service for the purposes of
maintenance and/or testing, or in the event of a failure of
a DC source.

,

!O
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DC Sources-Operating
B 3.8.4

O BASESO
BACKGROUND (continued)

The crosstie between 125 VDC ESF buses 111 and 211 and the
crosstie between 125 VDC ESF buses 112 and 212 are each
provided with two normally locked open. manually operated
ciccuit breakers. No interlocks are provided since the
interconnected buses are not redundant. However, if one
battery is inoperable, procedural and administrative
controls are used to limit the connected load to 200 amps
based on not exceeding the OPERABLE battery capacity. These
controls ensure that combinations of maintenance and test
operations will not 3reclude the system capabilities to
supply power to the ESF DC loads. The provisions of
administratively controlled. manually actuated,
interconnections between the non-redundant Class IE DC buses
increases the overall reliability and availability of the DC
systems for each unit in that it 3rovides a means for
manually providing power to a DC Jus at a time when it would
otherwise have to be out-of-service (e.g. to perform a
battery discharge test during an outage. to replace a
damaged cell. etc.). Crosstie breaker closed alarms are
also provided to alert the operator when the units are
crosstied.

O) Each Division 11 (21) and Division 12 (22) DC electrical(
power subsystem battery charger has ample power output
capacity for the steady state operation of connected loads
required during normal o)eration, while at the same time
maintaining its battery Jank fully charged. Each battery
charger also has sufficient capacity to restore the battery
from the design minimum charge to its fully charged state
within 24 hours while sup)1ying normal steady state loads
discussed in the UFSAR. Clapter 8 (Ref. 4).

/O
V
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DC Sources-Operating
B 3.8.4

/ BASES

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 6), and in

the UFSAR, Chapter 15 (Ref. 7), assume that Engineered I

Safety Feature (ESF) systems are OPERABLE. The DC
electrical power system provides normal and emergency DC
electrical power for the DGs, emergency auxiliaries, and
control and switching during all MODES of operation.

The OPERABILITY of the DC sources is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the plant. This includes
maintaining the DC electrical power distribution subsystem
OPERABLE during accident conditions in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power sources; and

b. A worst case single failure.

lhe DC sources satisfy Criterion 3 of
,

10 CFR 50.36(c)(2)(ii). !

!

I I

|
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DC Sources-Operating {
B 3.8.4 j

[^) BASES :v
{

LCO The DC electrical power subsystems, each subsystem
consisting of:

a. a battery: I

b. battery charger; and

c. the corresponding control equipment and
interconnecting cabling supplying power to the

jassociated bus within the division,
j

are required to be OPERABLE to ensure the availability of
the required power to shut down the reactor and maintain it
in a safe condition after an Anticipated Operational
Occurrence (A00) or a )ostulated DBA. Loss of any division
DC electrical power su) system does not prevent the minimum
safety function from being performed (Ref. 4). Furthermore,
at least one crosstie breaker between Division 11 and
Division 21 and at least one crosstie breaker between
Division 12 and Division 22, is required to be open to
maintain independence between the units,

n An OPERABLE DC electrical power subsystem requires the
V required battery and respective charger to be operating and

connected to the associated DC bus.

APPLICABILITY The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, 3, and 4 to ensure safe unit operation and to
ensure that:

a. Acceptable fuel design limits and reactor coolant
,

pressure boundary limits are not exceeded as a result iof A00s or abnormal transients; and

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power requirements for MODES 5 and 6 are
addressed in LC0 3.8.5. "DC Sources-Shutdown."

O
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DC Sources-Operating
B 3.8.4

BASES

ACTIONS A.1 and A.2

Condition A addresses the event of having one battery
charger inoperable, and provides for restoration of
electrical power to the associated DC bus by use of the
crosstie capability to the opposite unit. The 2 hour
Completion Time allows adequate time to evaluate the cause
for battery charger failure, to determine whether the
opposite unit's DC bus is available for support and to

.

!
perform the crosstie procedure. The battery charger is '

required to be restored to OPERABLE status within 24 hours
in order to reestablish the independence of DC subsystems,
while providing a reasonable amount of time for repairs. By
limiting the crosstied conditions of operating units to
24 hours the likelihood of an event occurring which could
place either unit in jeopardy is minimized. (Note, there
are no load restrictions applicable to the opposite unit's
DC bus in this condition.)

B.1

Condition B addresses the situation of crosstieing the
A operating unit's DC bus to the opposite unit, which has an
V inoperable battery charger, when the opposite unit is

operating in MODE 1. 2. 3. or 4. This provision is included
to accommodate unexpected failures, maintenance, and/or
testing of the opposite unit's DC subsystems. The
Completion Time for Required Action B.1 of 60 hours is
adequate to allow testing and restoration activities. In ,

this Condition. the opposite unit's battery is assumed to |
remain OPERABLE. Therefore, the function of the crosstie is i

to maintain the opposite unit's battery fully charged and to
supply the minimal opposite unit DC loads. The 60 hours is
based on the 24 hours the opposite unit has to restore the
inoperable charger and the 36 hours the opposite unit would
have to reach MODE 5. if the charger is not restored to
OPERABLE status. When the opposite unit reaches MODE 5.
Condition C is entered. Requiring the associated crosstie
breaker to be opened within 60 hours also ensures that
independence of the DC subsystems is reestablished.

O
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| DC Sources-Operating
B 3.8.4

BASES3

ACTIONS (continued)

C.1'and C.2

Condition C addresses an operating unit's DC bus that is
crosstied to the opposite unit's associated DC bus, which
has an inoperable source (i..e., battery or battery charger),
when the opposite unit is shutdown. This provision is
included to accommodate maintenance and/or testing of the
shutdown unit's DC subsystems.

With the shutdown unit's battery inoperable, the o)erating
unit will be recuired to supply all loads on the slutdown
unit's crosstiec bus should an event occur on the shutdown
unit. Therefore Required Action C.1 specifies that the
possible loading on the shutdown unit's DC bus be verified
to be s 200 amps once per 12 hours. Limiting the load to
200 amps, ensures that the operating unit's DC subsystem
will not be overloaded in the event of a concurrent event on
the operating unit. Required Action C.1 is modified by a
Note only requiring Required Action C.1 when the opposite
unit has an inoperable battery.

| g Required Action C.2 recuires the associated crosstie breaker
'

to be opened within 7 cays and ensures that measures are
being taken to restore the inoperable battery or battery
charger and reestablish independence of the DC subsystems.

i-

|
|

|

|
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DC Sources-Operating
B 3.8.4

D BASES(G
ACTIONS (continued)

[L1

Condition D represents one division with a loss of ability
to completely respond to an event, and a potential loss of
ability for the DC division to remain energized during
normal operation. It is, therefore. imperative that the
operator's attention focus on stabilizing the unit,
minimizing the potential for complete loss of DC power to
the affected division. The 2 hour limit is consistent with
the allowed time for an inoperable DC distribution system
division.

inoperable (e.g. quired DC electrical power subsystems is |If one of the re
. inoperable battery or one DC division 1

crosstied to the op)osite-unit DC division that does not I

have an inoperable aattery charger), the remaining DC |
electrical power subsystem has the capacity to support a {safe shutdown and to mitigate an accident condition. Since |a subsequent worst case single failure would, however. '

result in the complete loss of the remaining 125 VDC !
electrical power subsystems with attendant loss of ESF
functions, continued power operation should not exceede ,

'

( 2 hours. The 2 hour Completion Time is based on Regulatory |

Guide 1.93 (Ref. 8) and reflects a reasonable time to assess
unit status as a function of the inoperable DC electrical
power subsystem and, if the DC electrical power subsystem is

,not restored to OPERABLE status, to prepare to effect an
orderly and safe unit shutdown.

E.1 and E.2

If the inoperable DC electrical power subsystem cannot be
restored to OPERABLE status, or the crosstie breaker (s)
cannot be opened, within the required Com)1etion Time, the
unit must be brought to a MODE in which t1e LCO does not
apply. To achieve this status, the unit must be brought to !
at least MODE 3 within 6 hours and to MODE 5 within i
36 hours. The allowed Completion Times are reasonable. |based on operating experience, to reach the recuired unit

1

conditions from full power conditions in an orcerly manner i
and without challenging plant systems. The Completion Time
to bring the unit to MODE 5 is consistent with the time
required in Regulatory Guide 1.93 (Ref. 8).

| .

| ;
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DC Sources-Operating
B 3.8.4

BASES

SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on float charge
helps to ensure the effectiveness of the charging system and
the ability of the batteries to perform their intended
function. Float charge is the condition in which the
charger is supplying the connected loads and the continuous
charge required to overcome the internal losses of a battery
and maintain the battery in a fully charged state. The
voltage requirements are based on the nominal design voltage
of the battery and are consistent with the initial voltages
assumed in the battery sizing calculations. The 7 day
Frequency is consistent with manufacturer recommendations
and IEEE-450 (Ref. 9).

SR 3.8.4.2

Visual inspection to detect corrosion of the battery cells
and connections, or measurement of the resistance of each
intercell interrack, intertier, and terminal connection,
provides an indication of physical damage or abnormal
deterioration that could potentially degrade battery
performance.

The limits established for this SR must not be above the
ceiling value established by the manufacturer.

Connection resistance is obtained by subtracting the normal
resistance of the interrack (cross room rack) connector or
the intertier (bi-level rack) connector from the measured
intercell (cell-to-cell) connection resistance.

The Surveillance Frequency for these inspections, which can
detect conditions that can cause power losses due to
resistance heating, is 92 days. This Frequency is
considered acceptable based on operating experience related
to detecting corrosion trends.

f^
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DC Sources-Operating
B 3.8.4

(9 BASES
%)

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.4.3

Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance. The presence of physical damage or
deterioration does not necessarily represent a failure of
this SR. provided an evaluation determines that the physical
damage or deterioration does not affect the OPERABILITY of

L the battery (its ability to perform its design function).

SR 3.8.4.4 and SR 3.8.4.5

Visual inspection and resistance measurements of intercell,
interrack, intertier, and terminal connections provide an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The
anticorrosion material is used to help ensure good
electrical connections and to reduce terminal deterioration.
The visual inspection for corrosion is not intended to
require removal of and inspection under each terminal

p -connection. The removal of visible corrosion is a(j preventive maintenance SR. The presence of visible
corrosion does not necessarily represent a failure of this
SR provided visible corrosion is removed during performance
of SR 3.8.4.4.

The connection resistance limits for SR 3.8.4.5 shall not be
above the ceiling value established by the manufacturer.

Connection resistance is obtained by subtracting the normal
resistance of the interrack (cross room rack) connector or
the intertier (bi-level rack) connector from the measured
intercell (cell-to-cell) connection resistance.

O
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DC Sources-Operating |B 3.8.4 ;

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.4.6

This SR requires that each battery charger be capable of |supplying 400 amps and 125 V for a 8 hours. These ;
requirements are based on the design capacity of the i

chargers (Ref. 4). According to Regulatory Guide 1.32
i

(Ref.10), the battery charger output capacity is required !
to be based on the largest combined demands of the various ;
steady state loads and the charging demands to restore the

!battery from the design minimum charge state to the fully ;

charged state, irrespective of the status of the unit during i

these demand occurrences. The minimum required amperes and |
duration ensures that these requirements can be satisfied.

The Surveillance Frequency is acceptable, given the unit
conditions required to perform the test and the other
administrative controls existing to ensure adequate charger !

performance during these 18 month intervals. In addition. |
,

this Frequency is intended to be consistent with expected '

fuel cycle lengths.

This Surveillance is required to be performed during MODES 5^

; ',d and 6 since it would require the DC electrical powerl
subsystem to be inoperable during performance of the test.

.
SR 3.8.4.7

|

A battery service test is a special test of battery
capability, as found, to satisfy the design requirements;

(battery duty cycle) of the DC electrical power system. The
discharge rate and test length should correspond to the
design duty cycle requirements as specified in Reference 4.

The Surveillance Frequency of 18 months is consistent with I
! the recommendations of Regulatory Guide 1.32 (Ref. 10) and '

| Regulatory Guide 1.129 (Ref. 11), which state that the
! battery service test should be performed during refueling
| operations or at some other outage, with intervals between

tests, not to exceed 18 months.

|

This SR is modified by two Notes. Note 1 allows the
performance of a modified performance discharge test in lieu
of a service test. !

.

:/ G I

U
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DC Sources-Operating (
B 3.8.4 !

i

BASES
.

SURVEILLANCE REQUIREMENTS (continued)

The modified performance discharge test is a simulated duty ;
cycle consisting of just two rates; the one minute rate !

published for the battery or the largest current load of the
duty cycle, followed by the test rate employed for the

|performance test, both of which envelop the duty cycle of
the service test. Since the ampere-hours removed by a rated
one minute discharge represents a very small portion of the
battery capacity, the test rate can be changed to that for
the performance test without compromising the results of the
performance discharge test. The battery terminal voltage !for the modified performance discharge test should remain
above the minimum battery terminal voltage specified in the
battery service test for the duration of time equal to that
of the service test.

A modified performance discharge test is a test of the
battery capacity and its ability to 3rovide a high rate,
short duration load (usually the higlest rate of the duty
cycle). This will often confirm the battery's ability to
meet the critical period of the load duty cycle, in addition
to determining its percentage of rated capacity. Initial

A conditions for the modified performance discharge test
'() should be identical to those specified for a service test

and the test discharge rate must envelop the duty cycle of
the service test if the modified performance discharge test
is performed in lieu of a service test.

The reason for Note 2 is that performing the Surveillance l
would perturb the electrical distribution system and
challenge safety systems.

.

,

O
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DC Sources-Operating
B 3.8.4

,

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.4.8

A battery performance discharge test is a test of constant
current capacity of a battery, normally done in the as found
condition. after having been in service. to detect any
change in the capacity determined by the acceptance test.
The test is intended to determine overall battery
degradati0n due to age and usage.

A battery modified performance discharge test is described
in the Bases for SR 3.8.4.7. Either the battery performance
discharge test or the modified performance discharge test is
acceptable for satisfying SR 3.8.4.8. however, only the
modified performance discharge test may be used to satisfy
SR 3.8.4.8 while satisfying the requirements of SR 3.8.4.7
at the same time.

The acceptance criteria for this Surveillance are consistent
with IEEE-450 (Ref. 9) and IEEE-485 (Ref. 5). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer's rating. A

3 capacity of 80% shows that the battery rate of deterioration
is increasing, even if there is ample capacity to meet the
load requirements.

|
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DC Sources-Operating
B 3.8.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

The Surveillance Frequency for this test is normally
60 months. If the battery shows degradation. or if the
battery has reached 85% of its expected life and capacity is .

|< 100% of the manufacturer's rating, the Surveillance
Frequency is reduced to 12 months. However if the battery l

shows no degradation but has reached 85% of its expected
life, the Surveillance Frequency is only reduced to
24 months for batteries that retain capacity a 100% of the
manufacturer's rating. Degradation is indicated, according
to IEEE-450 (Ref. 9), when the battery capacity drops by
more than 10% relative to its capacity on the previous
performance test or when it is > 10% below the
manufacturer's rating. These Frequencies are consistent
with the recommendations in IEEE-450 (Ref. 9).

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would perturb the
electrical- distribution system and challenge safety systems.

n REFERENCES 1. 10 FP 50. Appendix A. GDC 17.
()

.

'

2. Regulaw y Guide 1.6. March 10.1971.

3. IEEE-308-1978.

4. UFSAR. Section 8.3.2.1.

5. IEEE-485-1983. June 1983.

6. UFSAR, Chapter 6.

7. UFSAR, Chapter 15. j
~

8. Regulatory Guide 1.93. December 1974.

9. IEEE-450-1995.

10. Regulatory Guide 1.32. February 1977.
|

11. Regulatory Guide 1.129. December 1974.

rs
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DC Sources-Shutdown
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources-Shutdown

BASES

BACKGROUND A description of the DC sources is provided in the Bases for
LCO 3.8.4. "DC Sources -Operating. "

APPLICABLE The initial conditions of Design Basis Accident and
SAFETY ANALYSES transient analyses in the UFSAR Chapter 6 (Ref. 1) 6'

Chapter 15 (Ref. 2). assume that Engineered Safety Feau '
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

fm The OPERABILITY of the minimum DC electrical power sourcesV during MODES 5 and 6 and during movement of irradiated fuel
assemblies ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods:

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate DC electrical power is provided to mitigate
events postulated during shutdown. such as a fuel
handling accident.

The DC sources satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

BYRON - UNITS 1 & 2 B 3.8.5 - 1 Revision 0
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DC Sources-Shutdown
B 3.8.5

! BASES

LCO The DC electrical power subsystems with:

a. at least one subsystem consisting of a battery and
battery charger;

b. when the redundant division of the Class 1E DC
electrical power distribution subsystem is required by
LC0 3.8.10. the other subsystem consisting of either a
battery or a charger; and

c. the corresponding control equipment, and
interconnecting cabling within the division (s)

are required to be OPERABLE to support required division (s)
of the distribution systems required OPERABLE by LC0 3.8.10.
" Distribution Systems-Shutdown." Thfs ensures the
availability of sufficient DC electrical power sources to
operate the unit in a safe manner and to mitigate the
consequences of postulated events during shutdown (e.g. ,
fuel handling accidents). Furthermore, at least one unit
crosstie breaker per division is required to be open to
maintain independence between the units.

LCO 3.8.5 is modified by a Note which allows one division to
be crosstied to the opposite unit, when the opposite unit is
in MODE 1, 2. 3. or 4 with an inoperable charger. No load
restrictions are placed on the bus loading, when the one
division is crosstied.

V'O
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DC Sources-Shutdown
B 3.8.5

BASES

APPLICABILITY The DC electrical power sources required to be OPERABLE in
MODES 5 and 6. and at all times during movement of
irradiated fuel assemblies, provide assurance that:

a. Required features to provide adequate coolant
inventory makeu) are available for the irradiated fuel
assemblies in t1e core;

b. Required features needed to mitigate a fuel handling
accident are available:

c. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown
are available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements for MODES 1, 2. 3.
and 4 are covered in LCO 3.8.4.

O
V

ACTIONS LC0 3.0.3 is not applicable while in MODE 5 or 6. However,
since irradiated fuel assembly movement can occur in MODE 1,
2. 3. or 4 the ACTIONS have been modified by a Note stating
that LCO 3.0.3 is not applicable. If movirig irradiated fuel
assemblies while in MODE 5 or 6. LCO 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2, 3. or 4 the fuel movement is independent of
reactor operations. Therefore, in either case, inability to
suspend movement of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

O
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B 3.8.5

BASES

ACTIONS (continued)

A.1. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5

If two' divisions are requited by LCO 3.8.10. the remaining
division with DC power available may be capable of
supporting sufficient systems to allow continuation of CORE
ALTERATIONS and fuel movement. By allowing the option to'

declare required features inoperable with the associated DC |
power source (s) inoperable, a)propriate restrictions will be
implemented in accordance wit 1 the affected required
features' LCO ACTIONS. In many instances. this option may i

involve undesired administrative efforts. Therefore, the '

alleaace for sufficiently conservative actions is made
(i .e. . to suspend CORE ALTERATIONS. movement of irradiated
fuel assemblies, operations involving positive reactivity
additions, and declare the affected Low Temperature
Overpressure Protection (LTOP) features, required by
LCO 3.4.12, inoperable). The Required Action to declare the
associated LTOP features inoperable allows the operator to
evaluate the current unit conditions and to determine which
(if any) of the LTOP features have been affected by the loss
of power. The Required Action to suspend positive
reactivity additions does not preclude actions to maintain

' O) or increase reactor vessel inventory, provided the required' ('~

SDM is maintained. Suspension of these activities shall not
preclude completion of actions to establish a safe
conservative condition. These actions minimize probability
of the occurrence of postulated events. It is further
required to immediately initiate action to restore the
required DC electrical power subsystems and to continue this
action until restoration is accomplished in order to provide
the necessary DC electrical power to the unit safety
systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to,

minimize the time during which the unit safety systems mayl

be without sufficient pov.er.

I
;

'

i
i

i

i

O
,
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DC Sources-Shutdown
B 3.8.5

BASES

ACTIONS (continued)

B.1 and B.2

Condition B addresses a shutdown unit's DC bus that is I

crosstied to the opposite unit's associated DC bus, which !

has an inoperable source, when the opposite unit is also
shutdown. This provision is included to accommodate
maintenance and/or testing of the opposite unit's DC
subsystems.

With the opposite unit's battery inoperable, the
unit-specific DC subsystem will be recuired to supply all i

loads on the opposite unit's crosstiec bus should an event
occur on the opposite unit. Therefore. Required Action B.1
specifies that the possible loading on the opposite unit's !
DC bus be verified to be s 200 amps once per 12 hours. :
Limiting the load to 200 amps, ensures that the I

unit-specific DC subsystem will not be overloaded in the
.

event of a concurrent event on the unit. Required I
Action B.1 is modified by a Note requiring Required |
Action B.1 when the opposite unit has an inoperable battery.

|
lm Required Action B.2 recuires the associated crosstie breaker l

to be opened within 7 cays ensures that measures are being i

taken to reestablish independence of the DC subsystems. ]
1

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

SR 3.8.5.1 requires application of all Surveillances
required by SR 3.8.4.1 through SR 3.8.4.8. Therefore, see
the corresponding Bases for LC3 3.8.4 for a discussion of
each SR.

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs, It is the intent that these SRs must
still be capable of being met, but actual performance is not
required

.

?s
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DC Sources-Shutdown
B 3.8.5

' BASES j

REFERENCES 1. UFSAR. Chapter 6.

2. UFSAR, Chapter 15.

|
|
|
i

O
I

O !
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Battery Cell Parameters ?

B 3.8.6
'

!

( ) B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Cell Parameters

BASES l

|

BACKGROUND- This LC0 delineates the limits on electrolyte temperature.
level, float voltage, and specific gravity for the DC power
source batteries. A discussion of these batteries and their

| OPERABILITY requirements is provided in the Bases for
! LCO 3.8.4. "DC Sources-Operating." and LC0 3.8.5. "DC

Sources - Shutdown. "
i-

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and|

Chapter 15 (Ref 2), assume Engineered Safety Feature
! systems are OPERABLE. The DC electrical power system

provides normal and emergency DC electrical power for the
diesel generators, emergency auxiliaries. and control and
switching during all MODES of operation.

^ The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and is based

i upon meeting the design basis of the )lant. This includes
' maintaining at least one division of )C sources OPERABLE
| during accident conditions. in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and,

b. A worst case . single failure.

Battery cell parameters satisfy the Criterion 3 of
10 CFR 50.36(c)(2)(ii).

|
t

LCO Battery cell parameters must remain within acceptable limits
L to ensure availability of the required DC power to shut down*

| the reactor and maintain it in a safe condition after an
i anticipated operational occurrence or a postulated DBA.
! Electrolyte limits are conservatively established, allowing

continued DC electrical system function even with Category A
and B limits not met.

:
;

d
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Battery Cell Parameters
B 3.8.6

BASES

APPLICABILITY The battery cell parameters are required solely for the
support of the associated DC electrical power subsystems.
Therefore, battery electrolyte is only required when the DC
power source is required to be OPERABLE. Refer to the
Applicability discussion in Bases for LCO 3.8.4 and
LCO 3.8.5.

ACTIONS The ACTIONS Table is modified by a Note which indicates that
separate Condition entry is allowed for each battery. This
is acceptable since the Required Actions for each Condition
3rovide appro riate com)ensatory actions for each affected
]attery. Com lying wit 1 the Required Actions for one
battery may a low for continued operation, and subsequent
battery parameters out of limits are governed by separate |
Condition entry and application of associated Required
Actions.

A.1. A.2. and A.3

With one or more cells in one or more batteries not within
p limits (i.e.. Category A limits not met. Category B limits
\ not met, or Category A and B limits not met) but within the

Category C limits s)ecified in Table 3.8.6-1 in the
accompanying LCO t1e battery is degraded but there is still
sufficient capacity to perform the intended function.
Therefore. the affected battery is not required to be

. considered inoperable solely as a result of Category A or B
limits not met and operation is permitted for a limited
period.

The pilot cell electrolyte level and float voltage are
required to be verified to meet the Category C limits within
1 hour (Required Action A.1). This check will provide a
quick indication of the status of the remainder of the
battery cells. One hour provides time to inspect the
electrolyte level and to confirm the float voltage of the
pilot cell. .One hour is considered a reasonable amount of
time to perform the required verification. j

!

!

O
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Battery Cell Parameters
B 3.8.6

BASES

'ACTIONS (continued)

Verification that the Category C limits are met (Required
Action A.2) 3rovides assurance that during the time needed
to restore t1e parameters to the Category A and B limits,
the battery is still capable of performing its intended
function. A period of 24 hours is allowed to complete the
initial verification because specific gravity measurements
must be obtained for each connected cell. Taking into
consideration both the time required to aerform the required
verification and the assurance that the ]attery cell
parameters are not severely degraded, this time is
considered reasonable. The verification is repeated at 7
day intervals until the parameters are restored to Category
A or B limits. This periodic verification is consistent
with the normal Frequency of pilot cell surveillances.

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within
Category A and B limits. With the consideration that, while
battery capacity is degraded, sufficient capacity exists to
perform the intended function and to allow time to fully
restore the battery cell parameters to normal limits this
time is acceptable prior to declaring the batteryA

V inoperable.

B.J.
!

With one or more batteries with one or more battery cell
parameters outside the Category C limit for any connected
cell sufficient capacity to supply the maximum expected
load requirement is not assured and the corresponding DC i
electrical power subsystem must be declared inoperable. '

Additionally, other potentially extreme conditions, such as
not completing the Required Actions of Condition A within i

the required Completion Time or average electrolyte
temperature of representative cell.s falling below 60 F, are
also cause for immediately declaring the associated DC
electrical power subsystem inoperable.

i

,Ov
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS

This SR verifies that Category A battery cell parameters are
consistent with IEEE-450 (Ref. 3), which recommends regular
battery inspections (at least one per month) including
voltage, specific gravity, and electrolyte level of pilot
cells.

SR 3.8.6.2

The quarterly inspection of specific gravity and voltage is
consistent with IEEE-450 (Ref. 3). In addition, within
7 days of a battery discharge < 110 V or a battery
overcharge > 145 V, the battery must be demonstrated to meet
Category B limits. Transients. such as motor starting
transients. which may momentarily cause battery voltage to
drop to < 110 V. do not constitute a battery discharge
provided the battery terminal voltage and float current
return to pre-transient values. This inspection is also
consistent with IEEE-450 (Ref. 3), which recommends special
inspections following a severe discharge or overcharge, to
ensure that no significant degradation of the battery occurs
as a consequence of such discharge or overcharge.

SR 3.8.6.3

This Surveillance verification that the average temperature
of representative cells is a 60 F. is consistent with a
recommendation of IEEE-450 (Ref. 3) that states that the
temperature of electrolytes in representative cells should

|be determined on a quarterly basis. i
|

Lower than normal temperatures act to inhibit or reduce |
battery capacity. This SR ensures that the operating |
temperatures remain within an acceptable operating range.
This limit is based on manufacturer recommendations. 1

i
i

l
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

Table 3.8.6-1

This table delineates the limits on electrolyte level float
voltage, and s)ecific gravity for three different
categories. T1e meaning of each category is discussed
below.

Category A defines the normal Jarameter limit for each
designated pilot cell in each 3attery. The cells selected
as pilot cells are those whose temperature, voltage, and
electrolyte specific gravity approximate the state of charge
of the entire battery.

The Category A limits specified for electrolyte level are
based on manufacturer recommendations and are consistent
with the guidance in IEEE-450 (Ref. 3) with the extra
k inch allowance above the high water level indication for
operating margin to account for temperatures and charge
effects. In addition to this allowance, footnote (a) to
Table 3.8.6-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge. 3rovided

{s it is not overflowing. These limits ensure that t1e plates
suffer no physical damage, and that adequate electrons
transfer capability is maintained in the event of transient
conditions. IEEE-450 (Ref. 3) recommends that electrolyte
level readings should be made only after the battery has
been at float charge for at least 72 hours.

The Category A limit specified for float voltage is a 2.13 V
per cell. This value is based on the recommendations of
IEEE-450 (Ref. 3), which states that prolonged operation of
cells < 2.13 V can reduce the life expectancy of cells.

The Category A limit specified for s)ecific gravity for each
pilot cell is a 1.200 (0.015 below t1e manufacturer fully
charged nominal specific gravity or a battery charging
current that had stabilized at a low value). This value is
characteristic of a charged cell with adequate capacity.

1

According to IEEE-450 (Ref. 3), the specific gravity l
readings are based on a temperature of 77 F (25*C). !

!

|
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BASES
|

SURVEILLANCE REQUIREMENTS (continued)

The specific gravity readings are corrected for actual
electrolyte temperature. For each 3 F (1.67 C) above 77 F
(25 C). 1 point (0.001) is added to the reading: 1 point is
subtracted for each 3 F below 77 F.

Category B defines the normal parameter limits for each
connected cell. The term " connected cell" excludes any
battery cell that may be jumpered out.

The Category B limits specified for electrolyte level and
float voltage are the same as those specified for Category A
and have been discussed above. Footnote (b) to
Table 3.8.6-1 requires the float voltage correction for
average electrolyte temperature. The Category B limit
specified for s)ecific gravity for each connected cell is
a 1.195 (0.020 3elow the manufacturer fully charged, nominal
specific gravity) with the average of all connected cells
> 1.205 (0.010 below the manufacturer fully charged, nominal
specific gravity). These values are based on manufacturer's
recommendations. The minimum specific gravity value
required for each cell ensures that the effects of a highly
charged or newly installed cell will not mask overallO, degradation of the battery.

Category C defines the limits for each connected cell.
These values, although reduced. provide assurance that

;

sufficient capacity exists to perform the intended function !
and maintain a margin of safety. When any battery parameter j
is outside the Category C limits. the assurance of
sufficient capacity described above no longer exists, and
the battery must be declared inoperable.

!

;

i
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE REQUIREMENTS (continued)
,

The Category C limits specified for electrolyte level (above
the top of the plates and not overflowing) ensure that the
plates suffer no physical damage and maintain adequate
electron transfer capability. The Category C limits for
float voltage is based on IEEE-450 (Ref. 3), which states
that a cell voltage of 2.07 V or below. under float )conditions and not caused by elevated temperature of the
cell, indicates internal cell problems and may require cell
replacement.

)

The Category C limit of average specific gravity a 1.195 is
based on manufacturer recommendations (0.020 below the
manufacturer recommended fully charged, nominal specific
gravity). In addition to that limit, it is required that
the specific gravity for each connected cell must be no less
than 0.020 below the average of all connected cells. This
limit ensures that the effect of a highly charged or new
cell does not mask overall degradation of the battery.

The footnotes to Table 3.8.6-1 are applicable to Category A,
B. and C s)ecific gravity. Footnote (c) to Table 3.8.6-1
requires t1e above mentioned correction for electrolyte

(- temperature.

Because of specific gravity gradients that are roduced
during the recharging process, delays of severa days mav |occur while waiting for the specific gravity to stabili a
A stabilized charger current is an acceptable alternathe to
s)ecific gravity measurement for determining the state of
c1arge. This phenomenon is discussed in IEEE-450 (Ref. 3).
Footnote (d) to Table 3.8.6-1 allows the float charge
current to be used as an alternate to specific gravity for
up to 7 days following a battery recharge. Within 7 days.
each connected cell's specific gravity must be measured to
confirm the state of charge. Following a minor battery
recharge (such as equalizing charge that does not follow a
deep discharge) specific gravity gradients are not
significant, and confirming measurements may be made in less
than 7 days.

!

|
|

r
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-BASES ~ j

REFERENCES 1 UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

3. IEEE-450-1995.

.
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Inverters -Operating
B 3.8.7

,

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.7 Inverters -Operating

: BASES
1

BACKGROUND The inverters are the preferred source of power for the AC'

instrument buses because of the stability and reliability i
they provide. Each of the four AC instrument buses (2 per4

'

division) is normally supplied AC electrical power by a
dedicated inverter. The inverters can be powered from an AC
source / rectifier or from an associated 125 VDC battery. The4

battery provides an uninterruptible power source for the
instrumentation and controls for the Reactor Protective
System (RPS) and the Engineered Safety Feature Actuation.

System (ESFAS). Specific details on inverters and their,

o]erating characteristics are found in the UFSAR,
Clapter 8 (Ref. 1).

:
-!

APPLICABLE The initial conditions of Design Basis Accident (DBA) and'

SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 2) and
'

Chapter 15 (Ref. 3), assume Engineered Safety Feature~

'
Systems are OPERABLE. The inverters are decigned to provide !

,

>,

the required capacity, capability, redundancy, and t

reliability to ensure the availability of necessary power to
the RPS and ESFAS instrumentation and controls so that the.

'

fuel. Reactor Coolant System, and containment design limits
are not exceeded. These limits are discussed in more detail >

in the Bases for Section 3.2. Power Distribution Limits: )Section 3.4. Reactor Coolant System (RCS): and Section 3.6. ;
-

Containment Systems.

J

4

:

l
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Inverters - Operating
B 3.8.7

BASES

APPLICABLE SAFETY ANALYSES (continued)

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the plant. This includes
maintaining required AC instrument buses OPERABLE during
accident conditions in the event of:

a. An assumed loss of all offsite AC electrical power or
all onsite AC electrical power sources; and

b. A worst case single failure.
!

Inverters are a part of the distribution system and, as
such, satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The inverters ensure the availability of AC electrical ]ower
for the systems instrumentation required to shut down t1e
reactor and maintain it in a safe condition after an
Anticipated Operational Occurrence (A00) or a postulated
DBA.

Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS
instrumentation and controls is maintained. The four
inverters ensure an uninterruptible supply of AC electrical
Jower to the AC instrument buses even if the 4.16 kV safety
]uses are de-energized.

OPERABLE inverters require the associated instrument bus to
be powered b
tolerances, y the inverter with output voltage withinand power input to the inverter from the
associated 125 VDC battery. The power supply may be from an
AC source via rectifier as long as the battery is connected
as the uninterruptible power supply.

|

: o
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inverters -Operating
B 3.8.7

O BASESkJ
APPLICABILITY The inverters are required to be OPERABLE in MODES 1. 2. 3.

and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s or abnormal transients: and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

Inverter requirements for MODES 5 and 6 are covered in
LCO 3.8.8, " Inverters-Shutdown."

ACTIONS A.1

With a required inverter inoperable, its associated AC
instrument bus may be inoperable unless it is manually
re-energized from its Class 1E constant voltage source
transformer.

(3
'V For this reason a Note has been included in Condition A

requiring the entry into the Conditions and Required Actions
of LC0 3.8.9. " Distribution Systems-Operating" for any
de-energized instrument bus, lhis ensures that the
instrument bus is re-energized within 2 hours.

Required Action A.1 allows 24 hours to fix the inoperable
inverter and return it to service. The 24 hour limit is
based upon engineering judgment, taking into consideration
the time required to repair an inverter and the additional
risk to which the unit is ex)osed because of the inverter
inoperability. This has to )e balanced against the risk of
an immediate shutdown, along with the potential challenges
to safety systems such a shutdown might entail. When the AC
instrument bus is powered from its constant voltage source.
it is relying upon interruptible AC electrical power sources
(offsite and onsite). The uninterruptible inverter source
to the AC instrument buses is the preferred source for
powering instrumentation trip setpoint devices.

[
\
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Inverters - Operating
B 3.8.7

: BASES

ACTIONS (continued) |

1

B.1 and B.2 1

If the inoperable devices or components cannot be restored
to OPERABLE status within the required Completion Time the
unit must be brought to a MODE in which the LCO does not ,

apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable.

-based on operating experience, to reach the recuired unit
conditions from full power conditions in an orcerly manner
and without challenging plant systems.

1
|

SURVEILLANCE SR 3.8.7.1 l

REQUIREMENTS I

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers !
closed and AC instrument buses energized from the inverter. l
The verification of proper voltage output ensures that the
required power is readily available for the instrumentation i
of the RPS and ESFAS connected to the AC instrument buses. !

Os The 7 day Frequency takes into account the redundant !
capability of the inverters and other indications available
in the control room that alert the operator to inverter ;

malfunctions.

1

REFERENCES 1. UFSAR. Chapter 8. '

, 2. UFSAR Chapter 6.

3. UFSAR. Chapter 15.

A
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Inverters - Shutdown
B 3.8.8

B 3,8 ELECTRICAL POWER SYSTEMS
j

B 3.8.8 Inverters - Shutdown

BASES

BACKGROUND A description of the inverters is provided in the Bases for
LCO 3.8.7, " Inverters -Operating. "

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR. Chapter 6 (Ref. 1) and ;

Chapter 15 (Ref. 2). assume Engineered Safety Feature '

systems are OPERABLE. The DC to AC inverters are desig,ned
to provide the required capacity, ca) ability. redundancy,
and reliability to ensure the availaaility of .lecessary
power to the Reactor Protective System and Engineered Safety
Features Actuation System instrumentation and controls so
that the fuel, Reactor Coolant System, and containment I

design limits are not exceeded.

The OPERABILITY of the inverters is consistent with the
'"''' ' "'"*"'' "" ' ' " " '"*"' "''"' "" '""

C) requirements for the supported systems' OPERABILITY.

The OPERABILITY of the inverter to each required AC
instrument bus during MODES 5 and 6 ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods:

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate power is available to mitigate events
postulated during shutdown. such as a fuel handling
accident.

The inverters were previously identified as part of the
' distribution system and, as such, satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

OD
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Inverters - Shutdown
B 3.8.8

O BASESa
LCO The inverters ensure the availability of electrical power

for the instrumentation for systems required to shut down
the reactor and maintain it in a safe condition after an
anticipated operational occurrence or a postulated DBA. One
AC instrument bus division energized by two battery powered
inverters provides uninterruptible supply of AC electrical
power to at least one AC instrument bus division even if the
4.16 kV safety buses are de-energized. OPERABILITY of these
two inverters requires that the associated AC instrument
buses be powered by the inverters. When the redundant
division of the Class 1E AC instrument bus electrical power
distribution subsystem is required by LCO 3.8.10, the power
source for the AC instrument buses may consist of:

a. one inverter powered by its associated battery;

b. one inverter powered by its internal AC source: or

c. one Class 1E constant voltage source transformer. )
This ensures the availability of sufficient inverter p wer
sources to operate the unit in a safe manner and to mitigate
the consequences of postulated events during shutdown (e.g..O fuel handling accidents).

,

APPLICABILITY The inverters required to be OPERABLE in MODES 5 and 6. and
at all times during movement of irradiated fuel assemblies,
provide assurance that: i

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core:

b. Systems needed to mitigate a fuel handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; and

,

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shatdown condition or refueling condition.

f~%O
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Inverters - Shutdown
B 3.8.8 )

l
i

f] BASES

APPLICABILITY (continued)

Inverter requirements for MODES 1. 2. 3. and 4 are covered
in LCO 3.8.7.

ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However,
since irradiated fuel assembly movement can occur in MODE 1.
2, 3. or 4. the ACTIONS have been modified by a Note stating
that LC0 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 5 or 6. LCO 3.0.3 would not specify !any action. If moving irradiated fuel assemblies while in
MODE 1. 2. 3. or 4. the fuel movement is independent of
reactor operations. Therefore, in either case, inability to
suspend movement of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

p
%J

I

|
!

I
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BASES

ACTIONS (continued)

A.1. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5

With one or more required AC instrument bus power sources
inoperable when two divisions are required by LC0 3.8.10.
" Distribution Systems-Shutdown." the remaining OPERABLE AC
instrument bus power sources may be capable of supporting
sufficient required features to allow continuation of CORE
ALTERATIONS, fuel movement, or operations with a potential
for positive reactivity additions. By the allowance of the
option to declare required features inoperable with the
associated inverter (s) inoperable, ap]roariate restrictions I

will be implemented in accordance wit 1 t1e affected required
features LCOs' Required Actions. In many instances, this
o] tion may involve undesired administrative efforts.
Tierefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS movement
of irradiated fuel assemblies. operations involving positive
reactivity additions, and declare the associated Low
Temperature Overpressure Protection (LTOP) features
inoperable). The Required Action to declare the associated
LTOP features inoperable allows the operator to evaluate the

- x current unit conditions and to determine which (if any) of
'

the LTOP features have been affected by the loss of power.s.

If the LTOP features have not been affected, then-
unnecessarily restrictive actions may be averted. The
Required Action to suspend positive reactivity additions
does not preclude actions to maintain or increase reactor
vessel inventory, provided the required SDM is maintained.
Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverter power to the unit
safety systems.

The Completion Tirr.e of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be com)leted as
quickly as possible in order to minimize the time t1e unit
safety systems may be without power.

J

'
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Inverters - Shutdown
B 3.8.8

(O BASES
V j

SURVEILLANCE SR 3.8.8.1
REQUIREMENTS ,

This Surveillance verifies that the inverters are j
functioning properly with all required circuit breakers -

closed and required AC instrument buses energized. The
verification of proper voltage output ensures that the
required power is readily available for the instrumentation
connected to the AC instrument buses. The 7 day Frequency
takes into account the reliability of the instrument bus
power sources and other indications available in the control
room that alert the operator to malfunctions.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

1

O |

|
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Distribution Systems-Operating
B 3.8.9

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems-Operating

BASES

BACKGROUND The onsite Class 1E AC DC and AC instrument bus electrical
power distribution systems are divisionalized into two
redundant and independent AC. DC, and AC instrument bus
electrical power distribution subsystems.

The AC electrical ]ower subsystem for each division consists
of a primary 4.16 (V Engineered Safety Feature (ESF) bus and
two primary 480 V ESF buses. The division also includes
(but is not included in the subsystem required to be
OPERABLE by LCO 3.8.9) secondary 480 and 120 V buses. motor
control centers, and distribution panels. Each 4.16 kV ESF
bus has at least one separate and independent offsite source
of power as well as a dedicated onsite Diesel Generator (DG)
source. Each 4.16 kV ESF bus is normally connected to a
normal offsite source. After a loss of the normal offsite
power source to a 4.16 kV ESF bus the onsite emergency DG
supplies power to the 4.16 kV ESF bus. A transfer to the

p reserve offsite source can be accomplished manually.
V Control power for the 4.16 kV breakers is supplied from the

Class 1E 125 VDC electrical power distribution subsystem.
Additional description of this system may be found in the
Bases for LCO 3.8.1. "AC Sources-Operating," and the Bases
for LCO 3.8.4. "DC Sources -Operating. "

The four 120 VAC instrument buses (considered distinct from
the AC electrical power distribution subsystem) are arranged
in two load groups per division and are normally powered
from the inverters. The alternate power supply for the !

instrument buses are Class 1E constant voltage source
transformers powered from the same division as the i

associated inverter, and its use is governed by LCO 3.8.7
" Inverters-Operating " Each constant voltage source
transformer is powered from a Class 1E AC bus.

There are two independent 125 VDC electrical power
distribution subsystems (one for each division).

|

O
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Distribution Systems-Operating
B 3.8.9

(] BASES

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref.1), and in

the UFSAR. Chapter 15 (Ref. 2), assume ESF systems are
OPERABLE. The AC, DC, and AC instrument bus electrical ,

'

power distribution systems are designed to provide
sufficient capacity, capability. redundancy, and reliability i

to ensure the availability of necessary power to ESF systems
so that the fuel. Reactor Coolant System, and containment
design limits are not exceeded. These limits are discussed 1
in more detail in the Bases for Section 3.2 Power
Distribution Limits: Section 3.4. Reactor Coolant System

,

(RCS): and Section 3.6. Containment Systems.
|

The OPERABILITY of the AC. DC, and AC instrument bus
electrical power distribution systems is consistent with the
initial assumptions of the accident analyses and is based J

upon meeting the design basis of the plant. This includes
maintaining power distribution systems OPERABLE during )
accident conditions in the event of:

a. An assumed loss of all offsite power or all onsite AC
electrical power sources; and

b. A worst case single failure.

lhe distribution systems satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO The required power distribution subsystems ensure the
availability of AC, DC. and AC instrument bus electrical
power for the systems required to shut down the reactor and
maintain it in a safe condition after an Anticipated
Operational Occurrence (A00) or a postulated DBA. The AC.
DC. and AC instrument bus electrical oower distribution
subsystems are required to be OPERABLE.

A
U
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Distribution Systems-Operating
B 3.8.9

f] BASES

LC0 (continued)

Maintaining the Division 1 and Division 2 AC, DC, and AC
instrument bus electrical power distribution subsystems
OPERABLE ensures that the redundancy incorporated into the
design of ESF is not defeated. Therefore, a single failure
within any system or within the electrical power
distribution subsystems will not prevent safe shutdown of
the reactor.

OPERABLE AC electrical power distribution subsystems require
the associated buses to be energized to their proper
voltages. The division also includes (but is not included
in the subsystem required to be OPERABLE by LCO 3.8.9)
secondary 480 and 120 V buses, motor control centers, and
distribution panels. OPERABLE DC electrical power
distribution subsystems require the associated buses to be
energized to their proper voltage from either the associated
battery or charger. OPERABLE instrument bus electrical
power distribution subsystems require the associated buses
to be energized to their proper voltage from the associated
inverter via inverted DC voltage, inverter using AC source,
or Class 1E constant voltage transformer.

O
APPLICABILITY The electrical power distribution subsystems are required to

be OPERABLE in MODES 1. 2. 3. and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s or abnormal transients; and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

Electrical power distribution subsystem requirements for
MODES 5 and 6 are covered in LCO 3.8.10. " Distribution
Systems - Shutdown. "

O
BYRON - UNITS 1 & 2 B 3.8.9 - 3 Revision 0

.



_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,

Distribution Systems-Operating
B 3.8.9

,O BASES
O

ACTIONS A.1

With one AC bus, except AC instrument buses. inoperable, the
remaining AC electrical power distribution subsystem is
capable of sup)orting the minimum safety functions necessary
to shut down t1e reactor and maintain it in a safe shutdown
condition, assuming no single failure. The overall
reliability is reduced, however, because a single failure in
the remaining power distribution subsystem could result in
the minimum required ESF functions not being supported.
Therefore, the required AC bus must be restored to OPERABLE
status within 8 hours.

Condition A worst scenario is one division without AC power
(i.e., no offsite power to the division and the associated
DG inoperable). In this Condition, the unit is more
vulnerable to a complete loss of AC power. It is,
therefore, imperative that the unit operator's attention be
focused on minimizing the potential for loss of power to the
remaining division by stabilizing the unit, and on restoring
)ower to the affected division. The 8 hour time limit
)efore requiring a unit shutdown in this Condition is
acceptable because of:

a. The potential for decreased safety if the unit
operator's attention is diverted from the evaluations
and actions necessary to restore power to the affected
division, to the actions associated with taking the
unit to shutdown within this time limit; and

b. The low probability for an event in conjunction with a
single failure of a redundant component in the
division with AC power.

BYRON - UNITS 1 & 2 B 3.8.9 - 4 Revision 0
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Distribution Systems-Operating
B 3.8.9

BASES

ACTIONS (continued)

The second Completion Time for Required Action A.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition A is entered while,
for instance, a DC bus is inoperable and subsequently
restored OPERABLE. the LCO may already have been not met for
up to 2 hours. This could lead to a total of 10 hours,
since initial failure of the LCO. to restore the AC
distribution system. At this time, a DC circuit could again
become inoperable, and AC distribution restored OPERABLE.
This could continue indefinitely.

The Completion Time allows for an exception to the normal |
" time zero" for beginning the allowed outage time " clock."
This will result in establishing the " time zero" at the time
the LCO was initially not met, instead of the time
Condition A was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the
LC0 indefinitely.

B.1

With one AC instrument bus inoperable, the remaining
OPERABLE AC instrument buses are capable of supporting the
minimum safety. functions necessary to shut down the unit and
maintain it in the safe shutdown condition. Overall

,

reliability is reduced, however, since an additional single
failure could result in the minimum required ESF functions
not being supported. Therefore, the required AC instrument
bus must be restored to OPERABLE status within 2 hours by
powering the bus from the associated inverter via inverted
DC. inverter using AC source, or Class 1E constant voltage
transformer.

O
V
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'

q)
ACTIONS (continued)

Condition B represents one AC instrument bus without power:
potentially both the DC source and the associated AC source
cre nonfunctioning. In this situation, the unit is

significantly more vulnerable to a complete loss of all
noninterruptible power. It is, therefore, imperative that
the operator's attention focus on stabilizing the unit,
minimizing the potential for loss of power to the remaining
instrument buses and restoring power to the affected
instrument bus.

This 2 hour limit is more conservative than Completion Times i

allowed for the vast majority of components that are without |
adequate AC instrument power. Taking exception to LCO 3.0.2 ;
for components without adequate AC instrument power, that i

would have the Required Action Completion Times shorter than
2 hours if declared inoperable, is acceptable because of:

a. The potential for decreased safety by requiring a
change in unit conditions (i.e., requiring a shutdown)
and not allowing stable operations to continue: )

b. The potential for decreased safety by requiring entry
'(m") into numerous Applicable Conditions and Required ;

Actions for components without adequate AC instrument i
power and not providing sufficient time for the
operators to perform the necessary evaluations and
actions for restoring power to the affected bus (es):
and,

c. The low probability for an event in conjunction with a
single failure of a redundant component.

The 2 hour Completion Time takes into account the importance
to safety of restoring the AC instrument bus (es) to OPERABLE
status, the redundant capability afforded by the other
OPERABLE instrument buses, and the low probability of a DBA'

occurring during this period.'

!

O)L
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BASES
s

ACTIONS (continued)

The second Completion Time for Required Action B.1 )
establishes a limit on the maximum allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition B is entered while, i

for instance, an AC bus is inoperable and subsequently |

returned OPERABLE. the LCO may already have been not met for }up to 8 hours. This could lead to a total of 10 hours,
since initial failure of the LCO. to restore the instrument
bus distribution system. At this time, an AC bus could
again become ino)erable, and instrument bus distribution ,

'

restored OPERABLE. This could continue indefinitely.
)

This Completion Time allows for an exception to the normal .

" time zero" for beginning the allowed outage time " clock." !

This will result in establishing the " time zero" at the time
the LCO was initially not met instead of the time
Condition B was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the

|LCO indefinitely.
!

lp C.1 l

i)
U

With one DC bus inoperable. the remaining DC electrical
power distribution subsystem is capable of supporting the
minimum safety functions necessary to shut down the reactor
and maintain it in a safe shutdown condition, assuming no
single failure. The overall reliability is reduced.
however, because a single failure in the remaining DC
electrical power distribution subsystem could result in the

I
minimum required ESF functions not being supported. '

Therefore. the DC bus must be restored to OPERABLE status
within 2 hours by powering the bus from the associated

ibattery or charger.
,

1

O
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v

ACTIONS (continued)

Condition C represents one division without adequate DC
power: potentially both with the battery significantly
degraded and the associated charger nonfunctioning and not
crosstied to the other unit. In this situation. the unit is
significantly more vulnerable to a com)lete loss of all DC
power. It is, therefore. imperative tlat the operator's
attention focus on stabilizing the unit, minimizing the
potential for loss of power to the remaining divisions and
restoring power to the affected division.

This 2 hour limit is more conservative than Completion Times
allowed for the vast majority of com)onents that would be
without power. Taking exception to C0 3.0.2 for components
without adequate DC power, which would have Required Action
Completion Times shorter than 2 hours. is acceptable because

i of:

a. The potential for decreased safety by requiring a
' change in unit conditions (i.e. reouiring a shutdown)

while allowing stable operations tc continue: ,

.

b. The potential for decreased safety by requiring entry,(m into numerous applicable Conditions and Recuired '

Actions for components without DC power anc not
providing sufficient time for the operators to perform
the necessary evaluations and actions for restoring
power to the affected division; and

c. The low probability for an event in conjunction with a
! single failure of a redundant component.

The 2 hour Completion Time for DC buses is consistent with
Regulatory Guide 1.93 (Ref. 3).

|

\

l

,

:

/O'

.V
4
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BASES

ACTIONS (continued) .
,

The second Completion Time for Required Action C.1 !
establishes a limit c,n the maximum time allowed for any
combination of required distriNtion subsystems to be
inoperable during any single cmtiguous occurrence of
failing to meet the LCO. If Condition C is entered while,
for instance, an AC ous is inoperable and subsequently
returned OPERABLE. the LCO may already have been not met for
up to 8 hours. This could lead to a total of 10 hours.
since initial failure of the LCO. to restore the DC
distribution system. At this time, an AC bus could again i

become inoperable. and DC distribution restored OPERABLE. l

This could continue indefinitely.

This Completion Time allows for an exception to the normal !
" time zero" for beginning the allowed outage time " clock." i
This will result in establishing the " time zero" at the time I
the LC0 was initially not met instead of the tira j
Condition C was entered. The 16 hour Completion Time is an

iacceptable limitation on this potential to fail to meet the i

LCO indefinitely,

p D.1 and D.2 j
V iIf the inoperable distribution subsystem cannot be restored

to OPERABLE status within the required Completion Time, the
vr.it must be brought to a MODE in which the LCO does not
apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the recuired unit
conditions from full power conditions in an orcerly manner
and without challenging plant systems.

El

With two electrical power distribution subsystems inoperable
that result in a loss of safety function, adequate core icooling, containment OPERABILITY and other vital functions

!
for DBA mitigation would be compromised, and immediate plant |
shutdown in accordance with LCO 3.0.3 is required. !

|

; 1
:

i

C\
|V

BYRON - UNITS 1 & 2 B 3.8.9- 9 Revision 0



_ ___ __-_ ._. . _ - _ - _ _ _ _ _ _ -

1

Distribution Systems-Operating I

B 3.8.9

|
- BASES |

SURVEILLANCE SR 3.8.9.1
REQUIREMENTS

|This Surveillance verifies that the required AC. DC. and AC
instrument bus electrical power distribution systems are ifunctioning properly with the correct circuit breaker I

alignment. The correct breaker alignment ensures the J

appropriate separation and independence of the electrical
divisions is maintained, and the a)propriate voltage is
available to each requir^d bus. T1e verification of proper i

voltage availability on the buses ensures that the required !voltage is readily available for motive as well as control
functions for critical system loads connected to these
buses. The 7 day Frequency takes into account the redundant

!capability of the AC, DC. and AC instrument bus electrical
power distribution subsystems, and other indications

;

available in the control room that alert the operator to
subsystem malfunctions.

I

REFERENCES 1. UFSAR, Chapter 6.

e 2. UFSAR, Chapter 15.
( |

'

3. Regulatory Guide 1.93, December 1974.

O
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Distribution Systems-Shutdown
B 3.8.10

'

!B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems-Shutdown

,

BASES

BACKGROUND A description of the AC. DC and AC instrument bus !
; electrical power distribution systems is provided in the

Bases for LCO 3.8.9. " Distribution Systems-Operating."

|

APPLICABLE The initial conditions of Design Basis Accident and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2) assume Engineered Safety Feature (ESF)
systems are OPERABLE. The AC. DC, and AC instrument bus
electrical puwer distribution systems are designed to:

| provide sufficient capacity, capability redundancy, and
! reliability to ensure the availability of necessary power to

ESF systems so that the fuel, Reactor Coolant System, and
containment design limits are not exceeded.

The OPERABILITY of the AC. DC, and AC instrument bus
electrical power distribution system is consistent with the;O initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.'

The OPERABILITY of the minimum AC. DC, and AC instrument bus
| electrical power distribution subsystems during MODES 5

and 6. and during movement of irradiated fuel assemblies'

| ensures that:
'

a. The unit can be maintained in the shutdown or
refueling condition for extended periods:

| b. Sufficient instrumentation and control capability is
available for monitoring and mainteining the unit
status: and

j c. Adequate power is provided to mitigate events
| postulated during shutdown, such as a fuel handling
j accident.
L

j The AC and DC electrical power distribution systems satisfy
| Criterion 3 of 10 CFR 50.36(c)(2)(11).
t

I

:
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Distribution Systems-Shutdown
B 3.8.10

BASES'

LCO Various subsystems, equipment, and com)onents are required
OPERABLE by other LCOs. depending on t1e specific unit
condition. Implicit in those requirements is the

. OPERABILITY of necessary support features (i.e. cystems.
! subsystems, trains, components, and devices). This
l LC0 explicitly requires energization of the portions of the

electrical distribution system necessary to supportL

| OPERABILITY of required subsystems, equipment. and
'

components - whether specifically addressed in an LCO or
implicitly required via the definition of OPERABILITY.

,

| Maintaining these portions of the distribution system
energized ensures the availability of sufficient power to
operate the unit in a safe manner to mitigate the
consequences of postulated events during shutdown (e.g.,
fuel handling accidents).

<

| APPLICABILITY The AC and DC electrical power distribution subsystems *

'

required to be OPERABLE in MODES 5 and 6. and at all times
during movement of irradiated fuel assemblies, provide

| assurance that:
,

a. Systems to provide adequate coolant inventory makeup '

! are available for the irradiated fuel in the core:

b. Systems needed to mitigate a fuel handling accident,

'

are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition and refueling condition.

The AC. DC. and AC instrument bus electrical power
distribution subsystems requirements for MODES 1. 2. 3.
and 4 are covered in LC0 3.8.9.

!

!
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Distribution Systems-Shutdown
B 3.8.10

BASES

i ACTIONS LC0 3.0.3 is not applicable while in MODE 5 or 6. However.'

since irradiated fuel assembly movement can occur in MODE 1 !

2, 3. or 4. the ACTIONS have been modified by a Note stating
that LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 5 or 6. LC0 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2. 3, or 4. the fuel movement is independent of
reactor operations. Therefore, in either case, inability to
suspend movement of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

A.1. A.2.1. A.2.2. A.2.3. A.2.4. A.2.5. and A.2.6

Although redundant required features may require redundant
divisions of electrical power distribution subsystems to be
OPERABLE. one OPERABLE distribution subsystem division may
oe capable of supporting sufficient required features to
allow continaation of CORE ALTERATIONS and fuel movement.
By allowing the option to declare required features
associated with an inoperable distribution subsystem
inoperable (Recuired Action A.1), ap3ropriate restrictions
are implementec in accordance with t1e affected required

.O feature K O's Required Actions. In many instances, however.
|Q this q,4 si may involve undesired administrative efforts.

Therefore, the allowance for sufficiently conservative,

actions of Required Actions A.2.1 through A.2.4 is made
(i.e. , to suspend CORE ALTERATIONS, movement of irradiated,

fuel assemblies, and operations involving positive I

reactivity additions). Suspension of these activities does
not preclude completion of actions to establish a safe
conservative condition. These actions minimize the
probability of the occurrence of postulated events. It is

'

further required to immediately initiate action to restore
the required AC and DC electrical power distribution
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary power to the
unit safety systems.

i

i

I

,

u
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B 3.8.10

C') BASES
w/

ACTIONS (continued)

liotwithstanding performance of the above conservative
Required Actions, a recuired Residual Heat Removal (RHR)
train and/or a requirec Low Tem 3erature Overpressure
Protection (LTOP) feature, may Je inoperable. In this case.
Recuired Actions A.2.1 through A.2.4 do not adequately
adcress the concerns relating to coolant circulation and
heat removal. Pursuant to LCO 3.0.6. the RHR or LTOP
ACTIONS would not be entered. Therefore. Required Actions
A.2.5 and A.2.6 are provided to direct declaring RHR and
LTOP features inoperable and declaring the associated RHR
train "not in operation" (note, this does not require the
RHR train to be shut down if operating, only that the
associated RHR train not be credited as the required
operating train), which results in taking the appropriate
actions.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should
be com)leted as quickly as possible in order to minimize tho
time t1e unit safety systems may be without power.>

p
_

SURVEILLANCE SR 3.8.10.1
REQUIREMENTS

This Surveillance verifies that the AC DC. and AC
instrument bus electrical power distribution subsystems are
functioning properly. with all the buses energized. The
verification of proper voltage availability on the buses
ensures that the required power is readily available for
motive as well as control functions for critical system
loads connected to these buses. The 7 day Frequency takes
into account the capability of the electrical power
distribution subsystems, and other indications avfilable in
the control room that alert the operator to subrystem
malfunctions.

REFERENCES 1. UFSAR. Chapter 6.

2. UMAR Chapter 15.

,

\. g
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Boron Concentration
B 3.9.1

B 3.9 REFUELING OPERATIONS,

B 3.9.1 Boron Concentration

BASES

BACKGROUND The limit on the boron concentration ensures the reactor
remains subcritical during MODE 6. Refueling boron
concentratioi. is the soluble boron concentration in the
filled portions of the Reactor Coolant System (RCS). the
refueling canal, and the refueling cavity that are
hydraulically coupled to the reactor core during refueling.

The soluble boron concentration offsets the core reactivity
and is measured by chemical analysis of a representative
sample of the coolant in each of the volumes. The refueling

| boron concentration limit is specified in the COLR. The
specified boron concentration is controlled by plant
procedures to maintain an overall core reactivity of k
s 0.95 during fuel handling, with control rods and fueT,!

assemblies assumed to be in the most adverse configuration
(least negative reactivity).

p GDC 26 of 10 CFR 50. Appendix A. requires that two
Q independent reactivity control system.s of different design

principles be One of these systems must
becapableofprovided(Ref.1).olding the reactor core subcritical under

,

'

.

cold conditions. The Chemical and Volume Control System
(CVCS) is the system capable of maintaining the reactor,

! subcritical in cold conditions by maintaining the boron
j concentration (Ref. 2).

The reactor is brought to shutdown conditions before
beginning operations to open the reactor vessel for
refueling. After the RCS is cooled and depressurized, the
vessel head is unbolted, and removed, The refueling cavity
is then flooded with borated water from the refueling water
storage tank through the o)en reactor vessel by gravity
feeding or by the use of tie Residual Heat Removal (RHR)
System pumps,

t
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Boron Concentration
B 3.9.1

BASES

BACKGROUND (continued)

The pumping action of the RHR System in the RCS and the
natural circulation due to thermal driving heads in the
reactor vessel and refueling cavity, ensure adequate mixing
of the borated water. The RHR System is in operation during
refueling (see LCO 3.9.5 " Residual Heat Removal (RHR) and
Coolant Circulation-High Water Level." and LC0 3.9.6.
" Residual Heat Removal (RHR) and Coolant Circulation-Low
Water Level") to provide forced circulation in the RCS and
assist in maintaining the boron concentration in the RCS.
the refueling canal, and the refueling cavity above the COLR
limit.

APPLICABLE During refueling operations, the reactivity condition of tne
SAFETY ANALYSES core is consistent with the initial conditions assumed for

the boron dilution accident in the accident analysis
(Ref. 3) and is conservative for MODE 6. The boron
concentration limit specified in the COLR is based on the
core reactivity at the beginning of each fuel cycle (the end
of refueling) and includes an uncertainty allowance.

The required boron concentration and the lant refueling
procedures that verify the correct fuel 1 ading plan
(including full core mapping) ensure that the k of them
core will remain s 0.95 during the refueling operation.
Hence, at least a 5% Ak/k margin of safety is established
during refueling.

During refueling, all filled portions of the RCS the water
volume in the spent fuel pool, the transfer tube, the
refueling canal, the refueling cavity. and the reactor !

vessel form a single mass. As a result, the soluble boron
concentration is relatively the same in each of these
volumes.

The limiting boron dilution accident analyzed occurs in
MODE 5 (Ref. 3). A detailed discussion of this event is
provided in Bases B 3.1.1. " SHUTDOWN MARGIN (SDM)."

The RCS boron concentration satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

i
i

O '

V
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B 3.9.1

BASES

LC0 The LC0 requires that a minimum boron concentration be
maintained in all filled portions of the RCS. the refueling
canal, and the refueling cavity, that are hydraulically
coupled to the reactor core, while in MODE 6. The borcii
concentration limit specified in the COLR ensures that a
core krr of 5 0.95 is maintained during fuel handling
operat, ions. Violation of the LCO could lead to an
inadvertent criticality during MODE 6.

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in 1

the reactor vessel will remain subcritical. The required

boronconcentrationensuresak,#droup.95.
s0 In MODES I and 2

with ker a 1.0. LCO 3.1.4. " Rod Alignment Limits."
LCO3.1.5."ShutdownBankInsertionLimits."andLC03.1.6.
" Control Bank Insertion Limits." ensure an adequate amount
of negative reactivity is available to shutdown the reactor.
In MODE 2 with k,rr < 1.0 and MODES 3. 4. and 5. LCO 3.1.1.
" SHUTDOWN MARGIN (SDM)." ensures that an adequate amount of
negative reactivity is available to shut down the reactor

;and maintain it subtritical.

ACTIONS A.I. A.2. and A.3

Continuation of CORE ALTERATIONS or positive reactivity
additions (including actions to reduce boron concentration)
is contingent upon maintaining the unit in compliance with
the LCO.

O
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Boron Concentration
B 3.9.1

t] BASESv
ACTIONS (continued)

If the boron concentration of any coolant volume in the
filled portions of the RCS. the refueling canal, or the
refueling cavity is less than its limit, an inadvertent
criticality may occur due to an incorrect fuel loading. To
minimize the potential of an inadvertent criticality
resulting from a fuel loading error, all operations
involving CORE ALTERATIONS and
must be suspended immediately. positive reactivity additions

Suspension of CORE ALTERATIONS and positive reactivity
additions shall not preclude moving a component to a safe
position, or heating or cooling the coolant volume for the
purpose of system temperature control within established
procedures.

In addition to immediately suspending CORE ALTERATIONS and
positive reactivity additions, action to restore the boron
concentration must be initiated immediately.

There are no safety analysis assumptions of boration flow
rate and concentration that must be satisfied. The only

q requirement is to restore the boron concentration to its
Q required value as soon as possible. In order to raise the

boron concentration as soon as possible, the operator should
begin boration with the best source available for unit
conditions.

Once actions have been initiated, they must be continued
until the boron concentration i.s restored. The restoration
time de) ends on the amount of boron that must be injected to
reach tie required concentration.

|

' Q), . .
,
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Boron Concentration
B 3.9.1

BASES |(
SURVEILLANCE SR 3.9.1.1 |
REQUIREMENTS

This SR ensures that the coolant boron concentration in all |filled portions of the RCS. the refueling canal, and the i
refueling cavity, that are hydraulically coupled with the
reactor core, is within the COLR limits. The boron
concentration of the coolant in each volume is determined
periodicall,y by chemical analysis.

i

1

A Frequency of once every 72 hours is a reasonable amount of i

time to verify the boron concentration of representative
samples. The Frequency is based on operating experience,
which has shown 72 hours to be adequate to detect slow
trends in boron concentration in these volumes prior to
significant reduction.

1
1

l

REFERENCES 1. 10 CFR 50. Appendix A. GDC 26. i

2. UFSAR, Section 9.3.4.

3. UFSAR. Section 15.4.6.

i

|

:
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i

|
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BASES
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Unborated Water Source Isolation Valves
B 3.9.2 l

B 3.9 REFUELING OPERATIONS

B 3.9.2 Unborated Water Source Isolation Valves

BASES

1

BACKGROUND During MODE 6 operations. all isolation valves for reactor I

makeup water sources containing unborated water that are
connected to the Reactor Coolant System (RCS) must be closed
to prevent unplanned boron dilution of the reactor coolant.

1

The isolation valves (CV111B. CV8428. CV8441. CV8435, and
CV8439) must be secured in the closed position.

.

1

The Chemical and Volume Control System is capable of l
supplying borated and unborated water to the RCS through |various flow paths. Since a positive reactivity addition )made by reducing the boron concentration is inappropriate '

during MODE 6. isolation of all unborated water sources '

prevents an unplanned boron dilution.

The Refueling Water Storage Tank (RWST) is assumed to be a
boration source. With the RWST boron concentration not
satisfying these assumptions. the RWST becomes a potential

Jg dilution source and valves CV112D and CV112E are considered ;
i unborated water source isolation valves. These valves must '

' be secured in the closed position. i

|

APPLICABLE The possibility of an uncontrolled boron dilution event
SAFETY ANALYSES (Ref.1) occurring during MODE 6 refueling operations is

precluded by adherence to this LCO. which requires that
potential dilution scurces be isolated. Closing the
required valves during refueling operations prevents the
flow of unborated water to the filled portion of the RCS.

|

The valves are used to isolate unborated water sources. '

These valves have the potential to indirectly allow dilution
of the RCS boron concentration in MODE 6. By isolating
unborated water sources, a safety analysis for an
uncontrolled boron dilution accident in accordance with the
Standard Review Plan (Ref. 2) is not required for MODE 6.

The RCS unborated water source isolation valves satisfy
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

;
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B 3.9.2

') BASES,

LCO This LCO requires that flow paths to the RCS from unborated
water sources be isolated to prevent unplanned boron
dilution during MODE 6 and thus avoid a reduction in SDM.

APPLICABILITY In MODE 6, this LCO is applicable to prevent an inadvertent
boron dilution event by ensuring isolation of all sources of ,

4

unborated water to the RCS. I
1

For all other MODES, the boron dilution accident was
| analyzed and was found to be capable of being mitigated.

ACTIONS The ACTIONS table has been modified by a Note that allows
separate Condition entry for each unborated water source
isolation valve. '

A.1. A.2. and A.3

Continuation of CORE ALTERATIONS is contingent upon
.

{m maintaining the unit in compliance with this LCO. With any '

( ') valve used to isolate unborated water sources not secured in :'- the closed position, all operations involving CORE I;

! ALTERATIONS must be suspended immediately. The Completion ;
Time of "immediately" for performance of Required Action A.1 i

shall not preclude completion of movement of a component to
a safe position.

Preventing inadvertent dilution of the reactor coolant boron
concentration is dependent on maintaining the unborated
water isolation valves secured closed. Securing the valves )
in the closed position ensures that the valves cannot be,

inadvertently opened. The Completion Time of "immediately"L

requires an operator to initiate actions to close an open
valve and secure the isolation valve in the closed position
without delay. Once actions are initiated, they must be

, continued until the valves are secured in the closed
! position.

!
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Unborated Water Source Isolation Valves
B 3.9.2

iO BASESO
I

ACTIONS-(continued) i
i

Due to the potential of having diluted the boron |concentration of the reactor coolant. SR 3.9.1.1 1

(verification of boron concentration) must be performed
whenever Condition A is entered to demonstrate that the
required boron concentration exists. The Completion Time of
4 hours is sufficient to obtain and analyze a reactor
coolant sample for boron concentration.

Condition A has been modified by a Note to recuire that
Required Action A.3 be completed whenever Concition A is
entered.

pm
SURVEILLANCE SR 3.9.2.1

i

REQUIREMENTS
!

These valves are to be secured closed to isolate possible
dilution paths. The likelihood of a significant reduction
in the boron concentration during MODE 6 operations is
remote due to the large mass of borated water in the
refueling cavity and the fact that all unborated water;

!(A sources are isolated, precluding a dilution. The boron
|'j concentration is checked every 72 hours during MODE 6 under
i SR 3.9.1.1. This SR demonstrates that valves CV1118.

CV8428. CV8441, CV8435, and CV8439 are secured closed by the i
use of mechanical stops, removal of air, or removal of I
electrical power. Verification of the secured valve i

position through a system walkdown ensures the isolation of
possible dilution paths. The 31 day Frequency is based on iengineering judgment and is considered reasonable in view of
other administrative controls that will ensure that the
valve opening is an unlikely possibility.

| REFERENCES 1. UFSAR, Section 15.4.6.
1

! 2. NUREG-0800. Section 15.4.6.
|

|
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BASES

i
l
!

!
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Nuclear Instrumentation
B 3.9.3

,O B 3.9 REFUELING OPERATIONSO
B 3.9.3 Nuclear Instrumentation

BASES

BACKGROUND The source range neutron flux monitors are used during
refueling operations to monitor the core reactivity J

condition. The installed source range neutron flux monitors
are part of the Nuclear Instrumentation System (NIS). These
detectors are located external to the reactor vessel and
detect neutrons leaking from the core. The use of
30rtable detectors is permitted, provided the
C0 requirements are met.

The installed source range neutron flux monitors are boron
trifluoride detectors operating in the proportional region
of the gas filled detector characteristic curve. The
detectors monitor the neutron flux in counts per second.
The instrument range covers six decades (1E+6 cps) with a 7%
instrument accuracy (Ref. 1). The detectors also provide
continuous visual indication in the control room to alert
operators to a possible dilution accident. The NIS is

n. designed in accordance with the criteria presented in
(# Reference 2. If used, portable detectors must bel

functionally equivalent to the installed NIS source range imonitors. '

' APPLICABLE Two OPERABLE source range neutron flux monitors are recuired
SAFETY ANALYSES to provide a signal to alert the operator to unexpectec ,

changes in core reactivity such as with a boron dilution !
accident (Ref. 3) or an improperly loaded fuel assembly.
The need for a safety analysis for an uncontrolled boron
dilution accident is eliminated by isolcting all unborated
water sources as required by LCO 3.9.2. "Unborated Water
Source Isolation Valves."

The source range neutron flux monitors satisfy Criterion 3
of 10 CFR 50.36(c)(2)(ii).

.

O
; C/
.
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Nuclear Instrumentation
B 3.9.3

BASES

LCO This LCO requires that two source range neutron flux
monitors be OPERABLE to ensure that redundant monitoring
capability is available to detect changes in core
reactivity. To be OPERABLE, each monitor must provide
visual indication.

|

APPLICABILITY In MODE 6. the source range neutron flux monitors must be
OPERABLE to determine changes in core reactivity. There are
no other direct means available to check core reactivity
levels. In MODE 2 below the intermediate range neutron flux
interlock setpoint (P-6), and in MODES 3, 4. and 5 with the
Rod Control System capable of rod withdrawal or with all
rods not fully inserted, the installed source range neutron
flux monitors are required to be OPERABLE by LCO 3.3.1.
" Reactor Trip System (RTS) Instrumentation."

ACTIONS A.] and A.2

p/ With only one source range neutron flux monitor OPERABLt
redundancy has been lost. Since these instruments are thes

'~'
only direct means of monitoring core reactivity conditions. |

CORE ALTERATIONS and positive reactivity additions must be
suspended immediately. Performance of Required Action A.1
or A.2 shall not preclude completion of movement of a
component to a safe position or normal heatup/cooldown of i

the coolant volume for the purpose of system temperature
control.

B.1 and B.P

With no source range neutron flux monitor OPERABLE there
are no direct means of detecting changes in core reactivity.
Therefore, action to restore a monitor to OPERABLE status
shall be initiated immediately and continued until a source
range neutron flux monitor is restored to OPERABLE status.

I

I

|
;

i

L
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Nuclear Instrumentation
B 3.9.3

BASES

ACTIONS (continued)

Since CORE ALTERATIONS and positive reactivity additions are
not to be made, the core reactivity condition is stabilized
until the source range neutron flux monitors are OPERABLE.
This stabilized condition is determined by performing
SR 3.9.1.1 to ensure that the required boron concentration
exists.

The Completion Time of once per 12 hours is sufficient to
obtain and analyze a reactor coolant sample for boron
concentration and ensures that unplanned changes in boron
concentration would be identified. The 12 hour Frequency is
reasonable, considering the low probability of a change in

,

core reactivity during this time period.

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

SR 3.9.3.1 is the performance of a CHANNEL CHECK. which is a
comparison of the parameter indicated on one channel to a
similar parameter on other channels. It is based on the
assumption that the two indication channels should be
consistent with core conditions. Changes in fuel loading |

s

and core geometry can result in significant differences
between source range channels, but each channel should be
consistent with its local conditions.

The Frequency of 12 hours is consistent with the CHANNEL
|

CHECK Frequency specified similarly for the same instruments
in LCO 3.3.1.

SR 3.9.3.2

SR 3.9.3.2 is the )erformance of a CHANNEL CALIBRATION every
18 months. This S1 is modified by a Note stating that !

neutron detectors are excluded from the CHANNEL CALIBRATION.
The CHANNEL CALIBRATION for the source range neutron flux
monitors consists of obtaining the detector discriminator
curves, evaluating those curves, and comparing the curves to
the manufacturer's data. The 18 month Frequency is based on
the need to perform this Surveillance under the conditions
that ap]ly during a plant outage. Operating experience has
shown t1ese components usually pass the Surveillance when
performed at the 18 month Frequency.

.
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Nuclear Instrumentation
B 3.9.3

BASES

REFERENCES 1. UFSAR, Table 7.5-2.

2. 10 CFR 50, Appendix A. GDC 13. GDC 26 GDC 28 and
-GDC 29.

3. UFSAR, Section 15.4.6.

4

O

O
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Containment Penetrations
B 3.9.4

(O B 3.9 REFUELING OPERATIONS
>

B 3.9.4 Containment Penetrations

BASES

BACKGROUND During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment, a release of fission product
radioactivity within containment will be restricted from
escaping to the environment when the LC0 requirements are
met. In MODES 1, 2, 3, and 4, this is accomplished by
maintaining containment OPERABLE as described in LCO 3.6.1,
" Containment." In MODES 5 and 6, the potential for
containment pressurization as a result of an accident is not
likely: therefore, requirements to isolate the containment
from the outside atmosphere can be less stringent. The
LCO requirements are referred to as " containment closure"
rather than " containment OPERABILITY." Containment closure
means that all potential escape paths are filtered, closed,
or capable of being closed. Since there is no significant
potential for containment 3ressurization, the
10 CFR 50 Appendix J, leacage criteria and tests are not
required.

The containment serves to contain fission product
radioactivity that may be released from the reactor core
following an accident, such that offsite radiation exposures
are maintained well within the requirements of 10 CFR 100.
In addition, the containment provides radiation shielding
from the fission products that may be present in the
containment atmosphere following accident conditions.

O -
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Containment Penetrations
B 3.9.4

(D BASESG
BACKGROUND (continued)

The containment equipment hatch, which is part of the
containment pressure boundary, provides a means for moving
large equipment and components into and out of containment.
During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment with the equipment hatch
installed, the equipment hatch must be held in place by at
least four bolts. Good engineering practice dictates that
the bolts be approximately equally spaced. During CORE
ALTERATIONS or movements of irradiated fuel assemblies
within containment and the equipment hatch not intact. the
OPERABILITY requirements of the Fuel Handling Building
Exhaust Filter Plenum (FHB) Ventilation System must be met.
The OPERABILITY requirements of the FHB Ventilation System
are provided in LCO 3.7.13. " Fuel Handling Building Exhaust
Filter Plenum (FHB) Ventilation System."

The containment air locks which are also part of the
containment pressure boundary, provide a means for personnel
access during MODES 1. 2. 3. and 4 in accordance with
LCO 3.6.2. " Containment Air Locks." The two air locks are
the personnel air lock and the emergency air lock. Each air

q lock has a door at both ends. The doors are normally
Q' interlocked to prevent simultaneous opening when containment

OPERABILITY is required. During periods of unit shutdown
when containment closure is not required, the door interlock
mechanism may be disabled, allowing both doors of an air
lock to remain open for extended )eriods when frequent
containment entry is necessary. Juring CORE ALTERATIONS or
movement of irradiated fuel assemblies within containment.
containment closure is required: therefore, the door
interlock mechanism may remain disabled, but one air lock
door must always remain closed. An exception however, is
3rovided for the personnel air lock. It is acceptable to
lave both doors of the personnel air lock opened
simultaneously provided the FHB Ventilation System is in
compliance with LC0 3.7.13.

The closure restrictions are sufficient to restrict
unfiltered fission product radioactivity releases from
containment to the environment due to a fuel handling
accident during refueling.

o

(x)
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Containment Penetrations
B 3.9.4

/G BASESV
BACKGROUND (continued)

The Containment Ventilation Isolation System consists of the
normal purge subsystem, the mini purge subsystem, and the
post Loss Of Coolant Accident purge subsystem. These three
subsystems contain penetrations which provide direct access
from the containment to the outside atmosphere. In MODE 6.
the minipurge subsystem is normally used to exchange large
volumes of containment air to support refueling operations.
Each penetration contains inside and outside containment
isolation valves which close automatically on an actuation
signal. During CORE ALTERATIONS or movement of irradiated
fuel within containment. all required valves within a
subsystem must be capable of being closed by a containment
ventilation isolation signal whenever the associated
subsystem is in operation. A list of the instrumentation
which functions to isolate the valves in these penetrations
is provided in LCO 3.3.6. " Containment Ventilation Isolation
Instrumentatiori. "

The other containment penetrations that provide direct
access from containment atmosphere to outside atmosphere
must be isolated on at least one side. Isolation may be
achieved by a closed automatic isolation valve. a manual

C.n isolation valve, blind flange, or equivalent. Equivalent
isolation methods allowed under the provisions of
10 CFR 50.59 may include use of a material that can provide
a temporary atmospheric pressure ventilation barrier during
CORE ALTERATIONS or movement of irradiated fuel within the
containment.
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Containment Penetrations
B 3.9.4

O BASES
V

APPLICABLE During CORE ALTERATIONS or movement of irradiated fuel
SAFETY ANALYSES assemblies within containment, the most severe radiological

consequences result from a fuel handling accident. The fuel
handling accident is a postulated event that involves damage
to irradiated fuel (Ref. 1). Fuel handling accidents.
analyzed in Reference 2 include dropping a single
irradiated fuel assembly and handling tool or a heavy object
onto other irradiated fuel assemblies. The requirements of
LCO 3.9.7, " Refueling Cavity Water Level " and the minimum
decay time of 100 hours prior to CORE ALTERATIONS ensure
that the release of fission product radioactivity,
subsequent to a fuel handling accident in containment,
results in doses that are well within the guideline values

!specified in 10 CFR 100. Reference 2 defines "well within"
10 CFR 100 to be 25% or less of the 10 CFR 100 values. The
acceptance limits for offsite radiation exposure for the
fuel handling accident will be 25% of 10 CFR 100 values or
the NRC staff ap3 roved licensing basis (e.g. , a specified
fraction of 10 C:R 100 limits).

Containment penetrations satisfy Criterion 3 of i

10 CFR 50.36(c)(2)(ii).

LCO This LCO limits the consequences of a fuel handling accident
in containment by limiting the potential escape paths for '

fission product radioactivity released within containment.
The LCO requires any penetration providing direct access
from the containment atmosphere to the outside atmosphere to
be closed except for the OPERABLE containment purge (supply
and exhaust) penetrations. For the OPERABLE containment
purge penetrations, this LC0 ensures that unisolated
penetrations are isolable by the Containment Ventilation
Isolation System. The OPERABILITY requirements for this
LCO ensure the automatic purge valve closure times specified
in the UFSAR can be achieved and, therefore, meet the
assumptions used in the safety analysis to ensure that
releases through the valves are terminated, such that
radiological doses are within the acceptance limit.

p-
V
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LCO (continued) |

The LCO is modified by a Note which allows both personnel
air lock doors to be open or the equipment hatch not intact |

when the FHB Ventilation System is in compliance with ;

LC0 3.7.13. When the equipment hatch is installed it serves !
to contain fission product radioactivity that may be
released following a fuel handling accident in the

;

containment. When the equipment hatch is not intact or
1

when both doors of the personnel air lock are simultaneously
opened, the internal containment pressure is essentially !equal to the internal pressure of the fuel handling
building. In the event of a fuel handling accident in the
containment, realigning of the fuel handling building
ventilation system creates a negative pressure in the
containment and fuel handling building relative to the
auxiliary building and outside atmosphere. The negative
pressure ensures that any radioactivity released to the
containment atmosphere will either remain in the containment
or be filtered through a FHB Ventilation System train. As
such, with the equipnient hatch not intact, or with both '

2ersonnel air lock doors open, the consequences of a fuel !

landling accident in containment would not exceed those
calculated for a fuel handling accident in the fuel handlinge

|

.
building. j

i

APPLICABILITY The containment ]enetration requirements are applicable
during CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment because this is when there is
a potential for a fuel handling accident. In MODES 1. 2, 3.
and 4, containment penetration requirements are addressed by
LCO 3.6.1. In MODE 5, and in MODE 6 when CORE ALTERATIONS
or movement of irradiated fuel assemblies within containment
are not being conducted, the potential for a fuel handling
accident does not exist. Therefore, under these conditions
no requirements are placed on containment penetration
status.

./
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Containment Penetrations
B 3.9.4

10 . BASES
V

ACTIONS A.1 and A.2

If the containment equipment hatch air lock doors, or any
containment penetration that provides direct access from the
containment atmosphere to the outside atmosphere is not in
the required status. the unit must be placed in a condition
where containment closure is not needed. This is
accomplished by immediately suspending CORE ALTERATIONS and
movement of irradiated fuel assemblies within containment.
Performance of these actions shall not preclude completion
of movement of a component to a safe position.

SURVEILLANCE SR 3.9.4.1
REQUIREMENTS

This Surveillance demonstrates that each of the containment
penetrations required to be isolated is isolated. This
Surveillance for the open purge valves demonstrates that the
valves are not blocked from closing. Also the Surveillance
will demonstrate that each valve operator has motive power
which will ensure that each valve is capable of being closed

| r by an OPERABLE automatic Containment Ventilation Isolation
/ signal.

The Surveillance is performed every 7 days during CORE
ALTERATIONS or movement of irradiated fuel assemblies within
containment. The Surveillance interval is selected to be
commensurate with the normal duration of time to complete
fuel handling operations. As such. this Surveillance
ensures that a postulated fuel handling accident that
releases fission product radioactivity within the
containment will not result in a release of fission product
radioactivity to the environment.

A
.
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.

SURVEILLANCE REQUIREMENTS (continued)
;

SR 3.9.4.2

This Surveillance demonstrates that each required !
containment purge valve actuates to its isolation position |
on an actual or simulated high radiation signal. The ;

18 month Frequency maintains consistency with other similar
Engineered Safety Feature Actuation System instrumentation-

<

and valve testing requirements. In LCO 3.3.6. the i

Containment Ventilation Isolation instrumentation requires a ,

CHANNEL CHECK every 12 hours and a COT every 92 days to !

ensure the channel OPERABILITY during refueling operations.
Every 18 months a CHANNEL CALIBRATION is performed. |
SR 3.9.4.3 demonstrates that the isolation time of each ,

valve is in accordance with the Inservice Testing Program
requirements. These Surveillances performed during MODE 6
will ensure that the valves are capable of closing after a !

postulated fuel handling accident to limit a release of
fission product radioactivity from the containment.

SR 3.9.4.3
4

This Surveillance demonstrates that the isolation time of 1(q each required containment purge valve providing direct,
'

access from the containment atmosphere to the outside
atmosphere is in accordance with the Inservice Testing
Program requirements. This SR. along with SR 3.9.4.2.
ensures the containment purge valves in penetrations which
provide direct access from the containment atmosphere to the
outside atmosphere are capable of closing after a postulated
fuel handling accident to limit the release of fission
product radioactivity from the containment.

REFERENCES 1. UFSAR. Section 15.7.4.

2. NUREG-0800. Section 15.7.4. Rev. 1. July 1981.
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RHR and Coolant Circulation-High Water Level
B 3.9.5

|

B 3.9 REFUELING OPERATIONS

B 3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-High Water
Level

BASES

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay i

heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34, to provide mixing of borated
coolant and to prevent boron stratification (Ref.1). Heat
is removed from the RCS by circulating reactor coolant

Ithrough the RHR heat exchanger (s), where the heat is
transferred to the Component Cooling Water System. The
coolant is then returned to the RCS via the RCS cold leg (s).
Operation of the RHR System for normal cooldown or decay
heat removal is manually accomplished from the control room.
The heat removal rate is adjusted by controlling the flow of
reactor coolant through the RHR heat exchanger (s) and bypass
line(s). Mixing of the reactor coolant is maintained by
this continuous circulation of reactor coolant through the
RHR System.

APPLICABLE While there is no explicit analysis assumption for the decay
SAFET. ANALYSIS heat removal function of the RHR System in MODE 6. if the

reactor coolant temperature is not maintained below 200 F.
boiling of the reactor coolant could result. This could
lead to a loss of coolant in the reactor vessel. In
addition, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to boron
plating out on components near the areas of the bolling
ctivity. The loss of reactor coolant and the reduction of !

acron concentration in the reactor coolant would eventually |
challenge the integrity of the fuel cladding. which is a '

fission product barrier. One train of the RHR System is
required to be OPERABLE and in operation in MODE 6, with the
water level a 23 ft above the top of the reactor vessel
flange, to prevent this challenge. The LC0 does permit
de-energizing the RHR pump for short durations, under the
condition that the boron concentration is not reduced. This
conditional de-energizing of the RHR pump does not result in
a challenge to the fission product barrier.

RHR and Coolant Circulation-High Water Level satisfies
Criterion 4 of 10 CFR 50.36(c)(2)(ii).

O
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|RHR and Coolant Circulation-High Water Level
B 3.9.5 !

!
BASES

LCO Only one RHR loop is required for decay heat removal in
MODE 6, with the water level a 23 ft above the top of the
reactor vessel flange because the volume of water above the
reactor vessel flange provides backup decay heat removal
ca) ability. One RHR loop is required to be in operation and !
OPERABLE to provide:

|

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of criticality: and

c. Indication of reactor coolant temperature.

An OPERABLE RHR loop includes an RHR pump, a heat exchanger.
valves, piping, instruments, and controls to ensure an
OPERABLE flow path. The flow path starts in one of the RCS
hot legs and is returned to the RCS cold legs.

The LCO is modified by a Note that allows the required
operating RHR loop to be removed from service for up to
1 hour per 8 hour period, provided no operations are

,q permitted that would cause a reduction of the RCS borony concentration. ' Boron concentration reduction is prohibited
because uniform concentration distribution cannot be ensured
without forced circulation. This permits operations such as icore maaping or alterations in the vicinity of the reactor i

vessel lot leg nozzles and RCS to RHR isolation valve
testing. During this 1 hour period, decay heat is removed
by natural convection to the large mass of water in the
refueling cavity.

O)L.
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B 3.9.5

,

/9 BASESV )
'

l

APPLICABILITY One RHR loop must be OPERABLE and in operation in MODE 6, I

with the water level a 23 ft above the top of the reactor !
vessel flange, to provide decay heat removal and mixing of i

the borated coolant. The 23 ft water level was selected ,

because it corresponds to the 23 ft requirement established
for fuel movement in LCO 3.9.7. " Refueling Cavity Water !
Level." Requirements for the RHR System in MODES 1, 2, 3, )
4. and 5 are covered by LCO 3.4.6, "RCS Loops-MODE 4." i
LCO 3.4.7. "RCS Loops-MODE 5. Loops Filled," LC0 3.4.8.
"RCS Loops -MODE 5. Loops Not Filled." LCO 3.5.2,
"ECCS-Operating." and LCO 3.5.3, "ECCS-Shutdown." RHR
loop requirements in MODE 6 with the water level < 23 ft are
located in LC0 3.9.6, " Residual Heat Removal (RHR) and
Coolant Circulation-Low Water Level."

.

ACTIONS A.1. A.2. A.3. and A.4

If RHR loop requirements are not met, there will be no
forced circulation to provide mixing to establish uniform
boron concentrations. Reduced boron concentrations can

(N) concentration than that contained in the RCS. Therefore,
/ occur by the addition of water with a lower boron

actions that could result in a reduction in the coolant
boron concentration must be suspended immediately. 1

With no forced circulation cooling, decay heat removal from
the core occurs by natural convection to the heat sink
provided by the water above the core. A minimum refueling
water level of 23 ft above the reactor vessel flange
provides an adequate available heat sink. Suspending any
operation that would increase decay heat load, such as
loading a fuel assembly, is a prudent action under this
condition. Therefore, actions shall be taken immediately to
suspend loading of irradiated fuel assemblies in the core.
Suspension of these activities shall not preclude completion
of movement of a component to a safe condition.

With the unit in MODE 6 and the refueling water level
2 23 ft above the top of the reactor vessel flange, removal
of decay heat is by ambient losses only. Therefore,
corrective actions shall be initiated immediately and shall
continue until the RHR loop requirements are met.

|

|O
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RHR and Coolant Circulation-High Water Level
B 3.9.5 i

BASES.

ACTIONS (continued)

With the RHR loop requirements not met, the potential exists
for the coolant to boil and reiease radioactive gas to the

,

containment atmosphere. Therefore. all containment i

penetrations providing direct access from the containment
|

atmosphere to the outside atmosphere must be closed witnin |

4 hours. Closing containment penetrations that are open to
the outside atmosphere ensures dose limits are not exceeded.

The Com)letion Time of 4 hours is reasonable, based on the
low pro) ability of the coolant boiling in that time,.

SURVEILLANCE SR 3.9.5.1 i

REQUIREMENTS '

This Surveillance demonstrates that the RHR loop is in
operation and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to provide mixing of the
borated coolant to prevent thermal and boron stratification
in the core. The Fre
considering the flow,quency of 12 hours is sufficient.temperature, pump control, and alarme

. indications available to the operator in the control room
for nonitoring the RHR System.

_.

REFERENCES' 1. UFSAR. Section 5.4.7.
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

B 3.9 REFUELING OPERATIONS

B 3.9.6 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level

BASES

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay
heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34, to provide mixing of borated
coolant, and to prevent boron stratification (Ref.1). Heat
is removed from the RCS by circulating reactor coolant
through the RHR heat exchangers where the heat is
transferred to the Component Cooling Water System. The
coolant is then returned to the RCS via the RCS cold leg (s).
Operation of the RHR System for normal cooldown decay heat
removal is manually accomplished from the control room. The
heat removal rate is adjusted by controlling the flow of
reactor coolant through the RHR heat exchanger (s) and bypass
line(s). Mixing of the reactor coolant is maintained by
this continuous circulation of reactor coolant through the
RHR System.

- APPLICABLE While there is no explicit analysis assumption for the i
SAFETY ANALYSIS decay heat removal function of the RHR System in MODE 6. if '

the reactor coolant temperature is not maintained below
200 F boiling of the reactor coolant could result. This
could lead to a loss of coolant in the reactor vessel. In
addition, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the i

boiling activity. The loss of reactor coolant and the
reduction of boron concentration in the reactor coolant will
eventually challenge the integrity of the fuel cladding.
which is a fission product barrier. Two trains of the RHR

.

I

System are required to be OPERABLE. and one train in
operation, in order to prevent this challenge.

RHR and Coolant Circulation-Low Water Level satisfies
Criterion 4 of 10 CFR 50.36(c)(2)(ii). ;

.

.

t"
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

BASES

1
LCO Both RHR loops must be OPERABLE in MODE 6, with the water

|level < 23 ft above the top of the reactor vessel flange.
In addition, one RHR loop must be in operation in order to
provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of criticality; and

c. Indication of reactor coolant temperature.
|

An OPERABLE RHR loop consists of an RHR pump, a heat
exchanger, valves, piping. instruments and controls to
ensure an OPERABLE flow path The flow 3ath starts in one
of the RCS hot legs and is returned to t1e RCS cold legs.
However, the LCO is modified by a Note that permits the
required RHR loo) to be removed from operation and I

considered OPERA 3LE when aligned to, or during transitioning
to or from, the Refueling Water Storage Tank (RWST) to
support filling or draining the refueling cavity, or to
support required testing, if capable of being realigned to

O .the RCS.
!
|

APPLICABILITY Two RHR loops are required to be OPERABLE. and one RHR loop
must be in operation in MODE 6, with the water level < 23 ft

i

above the top of the reactor vessel flange, to provide decay i
heat removal and mixing of the borated coolant.
Requirements for the RHR System in MODES 1. 2. 3. 4. and 5
are covered by LCO 3.4.6. "RCS Loops-MODE 4." LCO 3.4.7.
"RCS Loops-MODE 5. Loops Filled." LCO 3.'4.8. "RCS
Loops-MODE 5. Loops Not Filled." LCO 3.5.2.
"ECCS-Operating." and LCO 3.5.3. "ECCS -Shutdown. " RHR
loop requirements in MODE 6 with the water level a 23 ft are
located in LCO 3.9.5. " Residual Heat Removal (RHR) and
Coolant Circulation-High Water Level."

,

O
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RHR and Coolant Circulation-Low Water Level |
B 3.9.6 i

BASES
|

ACTIONS A.1 and A.2

| With one or more RHR loops inoperable, the RHR System may
| not be capable of removing decay heat and mixing the borated

coolant. Therefore, action shall be immediately initiated
and continued until the required number of RHR loops are,-

| restored to OPERABLE status or until a 23 ft of water level
is established above the reactor vessel flange. When the
water level is a 23 ft above the reactor vessel flange, the,

! Applicability changes to that of LCO 3.9.5. and only one RHR
i loop is required to be OPERABLE and in operation. An

immediate Completion Time is necessary for an operator to,
|

| initiate corrective actions. I

B.1. B.2. and B.3

If no RHR loop is in operation, there will be no forced
circulation to provide mixing to establish uniform boron
concentrations. Reduced boron concentrations can occur by
the addition of water with a lower boron concentration than
that contained in the RCS. Therefore, actions that would

result in a reduction in the coolant boron concentration
| O, must be suspended immediately.
!O'

In addition, with no forced circulation, any decay heatt

removal occurs by ambient losses only. Therefore, action
; shall be initiated immediately to restore one RHR loop to |
| 0)eration. Once initiated, actions shall continue until one i

RiR loop has been restored to operation. |

l

i

!

|

|

:O
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

BASES

ACTIONS (continued)

'With no RHR loop in operation, the potential exists for the
coolant to boil and release radioactive gas to the
containment atmosphere. Therefore, all containment
penetrations providing direct access from the containment
atmosphere to the outside atmosphere must be closed within
4 hours. Closing containment penetrations that are open to
the outside atmosphere ensures that dose limits are not
exceeded.

The Com)letion Time of 4 hours is reasonable, based on the
low pro] ability of the coolant boiling in that time.

!

SURtEILLANCE SR 3.9.6.1
REQUIREMENTS I

This Surveillance demonstrates that one RHR loop is in
operation and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to provide mixing of the
borated coolant to prevent thermal and boron stratification

p in the core. The Fre id considering the flow,quency of 12 hours is sufficient,temperature, pump control, and alarm )indications available to the operator for monitoring the RHR ;

System in the control room.

SR 3.9.6.2

Verification that the required pump is OPERABLE ensures a
RHR pump can be placed in operation if needed, to maintain
decay heat removal and borated coolant circulation.
Verification is performed by verifying proper breaker '

alignment and power available to the pump. The Frequency of
7 days is considered reasonable in view of other
administrative controls available and has been shown to be
acceptable by operating experience.

REFERENCES 1. UFSAR, Section 5.4.7.

O
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Refueling Cavity Water Level
B 3.9.7

8 3.9 REFUELING OPERATIONS

B 3.9.7 Refueling Cavity Water Level

BASES

BACKGROUND The movement of irradiated fuel assemblies within
containment or performance of CORE ALTERATIONS, except
during latching and unlatching of control rod drive shafts,
requires a minimum water level of 23 ft above the top of the
reactor vessel flange. This requirement ensures a
sufficient level of water is maintained in the refueling
cavity to retain iodine fission product activity resulting
from a fuel handling accident in containment (Refs.1
and 2). Sufficient iodine activity would be retained to
limit offsite doses from the accident to < 25% of 10 CFR 100
limits, as provided by the guidance of Reference 3.

APPLICABLE During CORE ALTERATIONS and movement of irradiated fuel
SAFETY ANALYSES assemblies, the water level in the refueling cavity is an

initial condition design parameter in the analysis of a fuei
p handling accident in containment, as postulated by

Regulatory Guide 1.25 (Ref. 1). A minimum water level ofs'
23 ft (Regulatory Position C.1.c of Ref.1) allows a
decontamination factor of 100 (Regulatory Position C.l.g of
Ref.1) to be used in the accident analysis for iodine.
This relates to the assumption that 99% of the total iodine
released from the pellet to cladding gap of all the dropped
fuel assembly rods is retained,by the refueling cavity
water. The fuel pellet to cladding gap is assumed to
contain 10% of the total fuel rod iodine and noble gas
inventory, with the exception of 30% for Kr-85 (Ref. 2).

The fuel handling accident analysis inside containment is
described in Reference 2. With a minimum water level of
23 ft and a minimum decay time of 100 hours prior to fuel
handling, the analysis and test programs demonstrate that

,

the iodine release due to a postulated fuel handling
accident is adequately captured by the water and offsite
doses are maintained within allowable limits (Refs. 4
and 5).

Refueling cavity water level satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

BYRON - UNITS 1 & 2 B 3.9.7 - 1 Revision 0
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Refueling Cavity Water Level
B 3.9.7

BASES

LCO A minimum refueling cavity water level of 23 ft above the
reactor vessel flange is required to ensure that the
radiological consequences of a postulated fuel handling
accident inside containment are within acceptable limits.

APPLICABILITY LCO 3.9.7 is applicable during CORE ALTERATIONS. except
during latching and unlatching of control rod drive shafts,
and when moving irradiated fuel assemblies within
containment. The LCO ensures a sufficient level of water is
present in the refueling cavity to minimize the radiological
consequences of a fuel handling accident in containment. If
irradiated fuel assemblies are not present in containment.
there can be no significant radioactivity release as a
result of a postulated fuel handling accident. Requirements
for fuel handling accidents in the spent fuel pool are
covered by LCO 3.7.14. " Spent Fuel Pool Water Level."

ACTIONS A.1 and A.2
rm
(d With a water level of < 23 ft above the top of the reactor

vessel flange all operations involving CORE ALTERATIONS or
movement of irradiated fuel assemblies within the ;

containment shall be suspended immediately to ensure that a I
fuel handling accident cannot occur.

The suspension of CORE ALTERATIONS and fuel movement shall i
not preclude completion of movement of a component to a safe '

position.

I

I
i

|

,

. ,,
.
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Refueling Cavity Water Level
B 3.9.7

[ BASES

SURVEILLANCE SR 3.9.7.1
REQUIREMENTS

Verification of a minimum water level of 23 ft above the top
of the reactor vessel flange ensures that the design basis
for the analysis of the postulated fuel handling accident

,

during refueling operations is met. Water at the required
level above.the top of the reactor vessel flange limits the
consequences of damaged fuel rods that are postulated to
result from a fuel handling accident inside containment
(Ref. 2) .

The Frequency of 24 hours is based on erigineering judgment
and is considered adequate in view of the large volume of
water and the normal procedural controls of valve positions,
which make significant unplanned level changes unlikely.

REFERENCES 1. Regulatory Guide 1.25, March 23, 1972.

2. UFSAR. Section 15.7.4.

3. NUREG-0800, Section 15.7.4.

4. 10 CFR 100.10.

5. Malinowski, D. D., Bell, M. J.. Duhn, E., and
Locante J. , WCAP-7828 Radiological Consequences of a
Fuel Handling Accident. December 1971.

!

|
,

:
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Definitions
1.1

f 1.0 USE AND APPLICATION

1.1 Definitions I

NOTE
| The defined terms of this section appear in capitalized type and are
! applicable throughout these Technical Specifications and Bases.

|
Term Definition

| ACTIONS ACTIONS shall be that part of a Specification that
prescribes Required Actions to be taken under
designated Conditions within specified Completion
Times.

ACTUATION LOGIC TEST An ACTUATION LOGIC TEST shall be the application
of various simulated or actual input combinations
in conjunction with each possible interlock logic

| state and the verification of the required logic
output. The ACTUATION LOGIC TEST as a minimum.,

shall include a continuity check of output
i devices.

AXIAL FLUX DIFFERENCE AfD shall be the difference in normalized flux|Q|q (AFD) signals between the top and bottom halves of a
,

two section excore neutron detector. I

!
'

| CHANNEL CALIBRATION A CHANNEL CALIBRATION shall be the adjustment, as
:

necessary, of the channel so that it responds
within the required range and accuracy to known
inputs. The CHANNEL CALIBRATION shall encompass
the entire channel, including the required sensor.

| alarm, interlock, display, and trip functions.
| Calibration of instrument channels with Resistance
! Temperature Detector (RTD) or thermocouple sensors
'

may consist of an inplace qualitative assessment
of sensor behavior and normal calibration of the

: remaining adjustable devices in the channel. The
| CHANNEL CALIBRATION may be performed by means of
'

any series of sequential, overla) ping calibrations
or total channel steps so that t1e entire channel;

' is c6|ibrated.
|

.

O
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Definitions
1.1

1.1 Definitions
t

CHANNEL CHECK A CHANNEL CHECK shall be the qualitative
assessment, by observation, of channel behavior
during operation. This determination shall
include, where possible, comparison of the channel
indication and status to other indications or
status derived from independent instrument
channels measuring the same parameter.

CHANNEL OPERATIONAL A COT shall be the injection of a simulated or
TEST (C0T) actual signal into the channel as close to the

sensor as practicable to verify the OPERABILITY of
required alarm, interlock. display, and trip
functions. The COT shall include adjustments, as
necessary. of the required alarm, interlock, and
trip setpoints so that the setpoints are within
the required range and accuracy.

CORE ALTERATION CORE ALTERATION shall be the movement of any fuel,
sources, or reactivity control components, within
the reactor vessel with the vessel head removed
and fuel in the vessel. Suspension of CORE

,p ALTERATIONS shall not preclude completion of
,Q movement of a component to a safe position.

CORE OPERATING LIMITS The COLR is the unit specific document that
REPORT (COLR) provides cycle specific 3arameter limits for the

current reload cycle. T1ese cycle specific
parameter limits shall be determined for each
reload cycle in accordance with
Specification 5.6.5. Unit operation within these
limits is addressed in individual Specifications.

|
|

|

|
|
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Definitions
1.1

QD 1.1 Definitions

DOSE EQUIVALENT I-131 DOSE EQUIVALENT I-131 shall be that concentration
of I-131 (microcuries/ gram) that alone would
produce the same thyroid dose as the quantity and
isotopic mixture of I-131. I-132. I-133. I-134,
and I-135 actually present. The thyroid dose
conversion factors used for this calculation shall
be those listed in Table III of TID-14844
AEC. 1962. " Calculation of Distance Factors for
Power and Test Reactor Sites."

$ - AVERAGE [ shall be the average (weighted in proportion to
DISINTEGRATICN ENERGY the concentration of each radionuclide in the

reactor coolant at the time of sampling) of the
sum of the average beta and gamma energies (in
MeV) 3er disintegration for non-iodine isotopes.
with 1alf lives > 10 minutes, making up at least
95% of the total non-iodine activity in the
coolant.

ENGINEERED SAFETY The ESF RESPONSE TIME shall be that time
FEATURE (ESF) RESPONSE interval from when the monitored parameter

o TIME exceeds its ESF actuation setpoint at the channelQ sensor until the ESF equipment is capable of
performing its safety function (i.e. the valves
travel to their required positions, pump discharge
pressures reach their required values, etc.).
Times shall include diesel generator starting and
sequence loading delays, where applicable. The
response time may be measured by means of any
series of sequential, overlapping, or total steps
so that the entire response time is measured. In
lieu of measurement, response time may be verified
for selected components provided that the
components and methodology for verification have
been previously reviewed and approved by the NRC.

O
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Definitions !
1.1 i

!

[
1.1 Definitions

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE such as that from pump seals or
valve packing (except Reactor Coolant Pump
(RCP) seal water injection or leakoff),
that is captured and conducted to
collection systems or a sump or collecting
tank;

2. LEAKAGE into the containment atmosphere
from sources that are both specifically
located and known either not to interfere
with the operation of leakage detection
systems or not to be pressure boundary
LEAKAGE: or

!

3. Reactor Coolant System (RCS) LEAKAGE
through a Steam Generator (SG) to the
Secondary System:

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection
or leakoff) that is not identified LEAKAGE:

c. Pressure Boundary LEAKAGE
,

LEAKAGE (except SG LEAKAGE) through a
nonisolable fault in an RCS component body,
pipe wall, or vessel wall.

MASTER RELAY TEST A MASTER RELAY TEST shall consist of energizing
each master relay and verifying the OPERABILITY of
each relay. The MASTER RELAY TEST shall include a
continuity check of each associated slave relay.

,O
U
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Definitions
1.1

(D
U 1.1 Definitions

MODE A MODE shall correspond to any one inclusive
combination of core reactivity condition, power
level, average reactor coolant temperature, and
reactor vessel head closure bolt tensioning
specified in Table 1.1-1 with fuel in the reactor
vessel.

OPERABLE -OPERABILITY A system, subsystem, train, component. or device I
shall be OPERABLE or have OPERABILITY when it is
capable of performing its specified safety
function (s) and when all necessary attendant
instrumentation controls, normal or emergency
electrical power cooling and seal water.
lubrication, and other auxiliary equipment that
are required for the system, subsystem, train,
component, or device to perform its specified
safety function (s) are also capable of performing
their related support function (s).

'

PHYSICS TESTS PHYSICS TESTS shall be those tests performed to
measure the fundamental nuclear characteristics of

a the reactor core and related instrumentation.
fg These tests are:

a. Described in Chapter 14. Initial Test Program,
of the UFSAR:

b Authorized under'the provisions of
10 CFR 50.59: or

c. Otherwise approved by the Nuclear Regulatory
Commission.

1

;

l
|

O
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|
Definitions )

1.1 1

1.1 Definitions

PRESSURE AND The PTLR is the unit specific document that
|

TEMPERATURE LIMITS provides the reactor vessel pressure and '

REPORT (PTLR) temperature limits including heatup and cooldown
rates, and the pressurizer Power Operated Relief
Valve (PORV) lift settings for the current reactor
vessel fluence period. These pressure and
temperature limits shall be determined for each
fluence period in accordance with
Specification 5.6.6. Unit operation within these
limits is addressed in LCO 3.4.3, "RCS Pressure
and Temperature (P/T) Limits," and LCO 3.4.12.
" Low Temperature Overpressure Protection (LTOP)
System."

OUADRANT POWER TILT OPTR shall be the ratio of the maximum upper
RATIO (0PTR) excore detector calibrated output to the average

of the upper excore detector calibrated outputs,
or the ratio of the maximum lower excore detector
calibrated output to the average of the lower
excore detector calibrated outputs, whichever is
greater.

RATED THERMAL POWER RTP shall be a total reactor core heat transfer !
-

(RTP) rate to the reactor coolant of 3411 MWt.

REACTOR TRIP The RTS RESPONSE TIME shall be that time interval
SYSTEM (RTS) RESPONSE from when the monitored parameter exceeds its RTS
TIME trip setpoint at the channel sensor until loss of

stationary gripper coil voltage. The response
time may be measured by means of any series of
sequential, overlapping, or total steps so that
the entire response time is measured. In lieu of
measurement, response time may be verified for
selected components provided that the compor,ents
and methodology for verification have been '

previously reviewed and approved by the NRC.

O
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I

Definitions
1.1

|
i

/

|(/ 1.1 Definitions

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of
reactivity by which the reactor is subcritical or,

| would be subcritical from its present condition
f assuming:

a. All Rod Cluster Control Assemblies (RCCAs) are
i fully inserted except for the single RCCA of
'

highest reactivity worth, which is assumed to
be fully withdrawn. With any RCCA not capable
of being fully inserted, the reactivity worth
of the RCCA must be accounted for in the
determination of SDM: and

'

I
b. In MODES 1 and 2, the fuel and moderator

|
temperatures are changed to the hot zero power '

temperature.

SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing
i each slave relay and verifying the OPERABILITY of |

each slave relay. The SLAVE RELAY TEST shall '

include., as a minimum, a continuity check of
associated testable actuation devices.

d
STAGGERED TEST BASIS A STAGGERED TEST BASIS shall consist of the

testing of one of the systems, subsystems. !

channels, or other designated components during
the interval specified by the Surveillance
Frequency, so that all systems, subsystems,
channels, or other designated components are
tested during n Surveillance Frequency intervals,
where n is the total number of systems,
subsystems, channels, or other designated;

i components in the associated function.

l THERMAL POWER THERMAL POWER shall be the total reactor core heat
transfer rate to the reactor coolant.

t

I

I

:
/*
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Definitions |
1.1

x
' 1.1 Definitions

TRIP ACTUATING DEVICE A TADOT shall consist of operating the tri)
OPERATIONAL TEST actuating device and verifying the OPERABI_ITY of
(TADOT) required alarm, interlock, display. and trip i

functions. The TADOT shall include adjustment, as '

necessary, of the trip actuating device so that it
actuates at the required setpoint within the
required accuracy.

O

i

I
I

l
;

p
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|

| Definitions
| 1.1
|

~\(d Table 1.1-1 (page 1 of 1) I

MODES

!

% RATED AVERAGE |
| REACTIVITY THER L REACTOR COOLANT |
| MODE TITLE CONDITION POWER > TEMPERATURE '

| ( k,,,) ( F)
i

1 Power Operation a 0.99 >5 NA

2 Startup 2 0.99 s5 NA

3' Hot Standby < 0.99 NA 2 350

4 Hot Shutdown (b) < 0.99 NA 350 > T,,, > 200

5 Cold Shutdown (b) < 0.99 NA s 200
1

6 Refueling (c) NA NA NA

| |
|

:q((y (a) Excluding decay heat.

| (b) All reactor vessel head closure bolts fully tensioned.
,

,

(c) One or more reactor vessel head closure bolts less than fully tensioned.

I

,

^
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Logical Connectors
1.2

,O 1.0 USE AND APPLICATION-
U

1.2 Logical Connectors

PURPOSE The purpose of this section is to explain the meaning of
logical connectors.

Logical connectors are used in Technical Specifications (TS)
to discriminate between, and yet connect. discrete !

Conditions. Required Actions. Completion Times.
Surveillances, and Frequencies. The only logical connectors
that appear in TS are AND and QR. The physical arrangement
of these connectors constitutes logical conventions with
specific meanings.

4

i

BACKGROUND Several levels of logic may be used to state Required 1

Actions. These levels are identified by the placement (or |
nesting) of the logical connectors and by the number '

assigned to each Required Action. The first level of logic
.

is identified by the first digit of the number assigned to a |
Required Action and the placement of the logical connector I
in the first level of nesting (i.e. . left justified with the ;
number of the Required Action). The successive levels of '

(m') logic are identified by additional digits of the Required
Action number and by successive indentations of the logical
connectors.

When logical connectors are used to state a Condition.
Completion Time. Surveillance. or Frequency, only the first
level of logic is used, and the logical connector is left
justified with the statement of the Condition. Completion
Time. Surveillance, or Frequency.

EXAMPLES The following examples illustrate the use of logical
connectors.

O
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Logical Connectors !
1.2

_1.2 Logical Connectors

EXAMPLES (continued)

EXAMPLE 1.2-1-
t

ACTIONS
r

CONDITION REQUIRED ACTION COMPLETION TIME

i:
'

A. LCO not met. A.1 Verify

AND

A.2 Restore .

In this example the logical connector AND is used to
indicate that when in Condition A, both Required Actions A.1
and A.2 must be completed.

O

-
,

|
1
;

!

Cs
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V(7
1.2 Logical Connectors

EXAMPLES (continued)

EXAMPLE 1.2-2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A.1 Trip

@

A.2.1 Verify

AND

A.2.2.1 Reduce

M

A.2.2.2 Perform

A.3 Align .

This example represents a more complicated use of logical
connectors. Required Actions A.1, A.2, and A.3 are
alternative choices. only one of which must be performed as
indicated by the use of the logical connector @ and the
left justified placement. Any one of these three Actions
may be chosen. If A.2 is chosen, then both A.2.1 and A.2.2
must be performed as indicated by the logical connector AND.
Required Action A.2.2 is met by performing A.2.2.1
or A.2.2.2. The indented position of the logical connector
@ indicates that A.2.2.1 and A.2.2.2 are alternative
choices, only one of which must be performed.

f^
(
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| [] 1.0 USE AND APPLICATION

1.3 Completion Times

PURPOSE The purpose of this section is to establish the Completion |
Time convention and to provide guidance for its use. !

BACKGROUND Limiting Conditions for Operation (LCOs) specify minimum I

requirements for ensuring safe operation of the unit. The
'

ACTIONS associated with an LCO state Conditions that
typicaPy describe the ways in which the requirements of the j

| LCO can fail to be met. Specified with each stated
Condition are Required Action (s) and Completion Time (s).'

I DESCRIPTION The Completion Time is the amount of time allowed for
completing a Required Action. It is referenced to the time
of discovery of a situation (e.g. , inoperable equipment or
variable not within limits) that requires entering an
ACTIONS Condition unless otherwise specified, providing the
unit is in a MODE or specified condition stated in the

r- Applicability of the LCO. Required Actions must be
i . , completed prior to the expiration of the specified
! Completion Time. An ACTIONS Condition remains in effect and

the Required Actions apply until the Condition no longer
exists or the unit is not within the LCO Applicability.

If situations are discovered that require entry into more
than one Condition at a time within a single LCO (multiple
Conditions), the Required Actions for each Condition must be
performed within the associated Completion Time. When in
multiple Conditions, separate Completion Times are tracked;

| for each Condition starting from the time of discovery of
the situation that required entry into the Condition.

! Once a Condition has been entered. subsequent trains,
subsystems, components, or variables expressed in the
Condition. discovered to be inoperable or not within limits, !
will not result in separate entry into the Condition, unless ;

specifically stated. The Recuired Actions of the Condition
continue to apply to each adcitional failure, with

| Completion Times based on initial entry into the Condition.

L
,

.

r.
L)
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1.3

1.3 Completion Times

DESCRIPTION (continued)

However, when a subseauent train, subsystem. component, or i

variable expressed in the Condition is discovered to be
;

inoperable or not within limits, the Completion Time (s) may 1

be extended. To apply this Completion Time extension, two
criteria must first be met. The subsequent inoperability:

a. Must exist concurrent with the first inoperability:
and

i

b. Must remain inoperable or not within limits after the ;

first inoperability is resolved. i

The total Completion Time allowed for completing a Required
Action to address the subsequent inoperability shall be
limited to the more restrictive of either:

a. The stated Completion Time, as measured from the
initial entry into the Condition, plus an additional
24 hours: or

b. The stated Completion Time as measured from discovery
. of the subsequent inoperability.

The above Completion Time extension does not apply to those
Specifications that have exceptions that allow completely
se)arate re-entry into the Condition (for each train,
su] system, component, or variable expressed in the
Condition) and separate tracking of Completion Times based
on this re-entry. These exceptions are stated in individual
Speci fications.

The above Completion Time extension does not apaly to a
Completion Time with a modified " time zero." T1is modified
" time zero" may be expressed as a repetitive time
(i.e.. "once per 8 hours." where the Completion Time is
referenced from a previous completion of the Required Action
versus the time of Condition entry) or as a time mriified by
the phrase "from discovery . . Example 1.3-3 illustrates"

one use of this type of Completion Time. The 10 day
Completion Time specified for Conditions A and B in
Example 1.3-3 may not be extended.

i

!

O
BRAIDWOOD - UNITS 1 & 2 1. 3 - 2 Amendment 98

4

, e : .w - ..-e ,-



Completion Times
1.3

1

l

(] 1.3 Completion Times|

|v'

i

EXAMPLES The following examples illustrate the use of Completion |
Tirr- with different types of Conditions and changing |Conditions. '

EXAMPLE 1.3-1

ACTIONS |

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required B.1 Be in MODE 3. 6 hours 1

Action and
associated AND

Completion
Time not B.2 Be in MODE 5. 36 hours
met.

q Condition B has two Pequired Actions. Each Required Action |
V; has its own separate Completion Time. Each Completion Time !
t

is referenced to the time that Condition B is entered.

The Required Actions of Condition B are to be in MODE 3
within 6 hours AND in MODE 5 within 36 hours. A total of
6 hours is allowed for reaching MODE 3 and a total of
36 hours (not 42 hours) is allowed for reaching MODE 5 from |

,

the time that Condition B was entered. If MODE 3 is reached '

| within 3 hours, the time allowed for reaching MODE 5 is the
| next 33 hours because the total time allou d for reaching
! MODE 5 is 36 hours.

! If Condition B is entered while in M0i' 3. the time allowed
for reaching MODE 5 is the next 36 hours.

!

I

l
|
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1.3 Completion Times
~J

EXAMPLES (continued)

EXAMPLE 1.3-2

ACTIONS '

==

CONDITION REQUIRED ACTION COMPLETION TIME '

A. One ?um) A.1 Restore pump to 7 days .

inopera]le. OPERABLE status. !

B. Required 8.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

~) When a pump is declared inoperable, Condition A is entered.
If the pump is not restored to OPERABLE status within
7 days Condition B is also entered and the Completion Time l
clocks for Required Actions B.1 and B.2 start. If the '

inoperable pump is restored to OPERABLE status after
Condition B is entered Condition A and B are exited, and !

,

'

therefore, the Required Actions of Condition B may be i
terminated.

:
When a second pump is declared inoperable while the first i

pump is still inoperable. Condition A is not re-entered for
the second pump. LCO 3.0.3 is entered, since the ACTIONS do
not include a Condition for more than one inoperable pump.

| The Completion Time clock for Condition A does not stop
| after LCO 3.0.3 is entered, but continues to be tracked from

the time Condition A was initially entered.

L While in LCO 3.0.3. if one of the inoperable pumps is
restored to OPERABLE status and the Completion Time for
Condition A has not expired, LCO 3.0.3 may be exited and
operatio., continued in accordance with Condition A.

Ov
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1.3 Completion Times

EXAMPLES (continued)

While in LCO 3.0.3. if one of the inoperable pumps is
restored to OPERABLE status and the Com]letion Time for
Condition A has expired. LCO 3.0.3 may )e exited and
operation continued in accordance with Condition B. The
Completion Time for Condition B is tracked from the time the
Condition A Completion Time expired.

On restoring one of the pumps to OPERABLE status, the
Condition A Completion Time is not reset. but continues from

.

the time the first pump was declared inoperable. This
Completion Time may be extended if the pump restorert to
OPERABLE status was the first inoperable pump. A 24 hour
extension to the stated 7 days is allowed, provided this
does not result in the second pump being inoperable for
> 7 days.

O

O
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{ 1.3 Completion Times

EXAMPLES (continued)

EXAMPLE 1.3-3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Restore 7 days
Function X Function X train
train to OPERABLE AND
inoperable. status.

10 days from
ciscovery of

i failure to meet
the LCO

B. One B.1 Restore 72 hours
Function Y Function Y train
train to OPERABLE AND

[] inoperable. status.
V 10 days from

discovery of
failure to meet
the LC0

C. One C.1 Restore 72 hours
Function X Function X train
train to OPERABLE
inoperable. status.

AND QR

One C.2 Restore 72 hours
Function Y Function Y train
train to OPERABLE
inoperable. status.

BPAIDWOOD - UNITS 1 & 2 1.3 - 6 Amendment 98
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1.3 Completion Times

EXAMPLES (continuea)

When one Function X train and one Function Y train are
inoperable. Condition A and Condition B are concurrently
applicable. The Com31etion Times for Condition A and
Condition B are tracted separately for each train starting
from the time each train was declared inoperable and the
Condition was entered. A separate Completion Time is
established for Condition C and tracked from the time the
second train was declared inoperable (i.e., the time the
situation described in Condition C was discovered).

If Required Action C.2 is completed within the specified
Completion Time. Conditions B and C are exited. If the
Completion Time for Required Action A.1 has not expired,
operation may continue in accordance with Condition A. The
remaining Completion Time in Condition A is measured from
the time the affected train was declared inoperable (i.e..
initial entry into Condition A).

The Completion Times of Conditions A and B are modified by a
logical connector with a separate 10 day Completion Time
measured from the time it was discovered the LC0 was notn met. In this examole, without the separate Completion Time.

( it would be Jossible to alternate between Conditions A. 8,
and C in suc1 a manner that operation could continue
indefinitely without ever restoring systems to meet the LCO.
The separate Completion Time modified by the phrase "from
discovery of failure to meet the LC0" is designed to prevent
indefinite continued operation while not meeting the LCO.
This Completion Time allows for an exception to the normal
" time zero'" for beginning the Completion Time " clock" In
this instance, the Completion Time " time zero" is specified
as cormencing at the time the LCO was initially not met,
instead af at the time the associated Condition was entered.

O
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1.3 Completion Times

EXAMPLES (continued) '

EXAMPLE 1.3-4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Restore valve (s) 4 hours
valves to OPERABLE
inoperable. status.

|

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not- B.2 Be in MODE 4. 12 hours
met.

O
iA single Completion Time is used for any number of valves
;

ino)erable at the same time. The Completion Time associated i

wit 1 Condition A is based on the initial entry into |
Condition A and is not tracked on a per valve basis.
Declaring subsequent valves inoperable, while Condition A is
still in effect. does not trigger the tracking of separate
Completion Times.

Once one of the valves has been restored to OPERABLE status.
the Condition A Completion Time is not reset. but continues
from the time the first valve was declared inoperable. The
Completion Time may be extended if the valve restored to
OPERABLE status was the first inoperable valve. The
Condition A Completion Time may be extended for up to
4 hours provided this does not result in any subsequent
valve being inopert.ble for > 4 hours.

If the Completion Time of 4 hours (plus the extension)
expires while one or more valves are still inoperable,
Condition B is entered. |

,

|
|

i

. - .
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1.3 Completion Times

EXAMPLES (continued)

EXAMPL E 1.3-5

ACTI0h5

NOTE

Separate Condition entry is allowed for each inoperable
valve.

CONDITION REQUIRED ACTION COMPLETION TIME i

A. One or more A.1 Restore valve to 4 hours
valves OPERABLE status,
inoperable.

B. Required B.1 Be in MODE 3. 6 hours
Action and

A associated ANDU Completion
Time not B.2 Be in MODE 4. 12 hours

,

met. i

i

The Note above the ACTIONS Table is a method of modifying
how the Completion Time is tracked. If this method of
modifying how the Completion Time is tracked was applicable
only to a specific Condition, the Note would appear in that
Condition rather than at the top of the ACTIONS Table.

The Note allows Condition A to be entered separately for
each inoperable valve, and Completion Times tracked on a per !
valve basis. When a valve is declared inoperable, i

Condition A is entered and its Completion Time starts. If
subsequent valves are declared inoperable. Condition A is !

entered for each valve and separate Completion Times start
and are tracked for each valve. 4

) --.
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1.3 Completion Times

EXAMPLES (continued) |

If the Completion Time associated with a valve in
Condition A expires, Condition B is entered for that valve. |
If the Completion Times associated with subsequer; valves in
Condition A expire, Condition B is entered separi.tely for
each valve and separate Completion Times start acid are
tracked for each valve. If a valve that caused' entry into

,

Condition B is restored to UPERABLE status. Corniition B is !

exited for that valve. {
i

Since the Note in this example allows multiple Condition i

entry and tracking of separate Completion Times. Completion <

Time extensions do not apply.

|
EXAMPLE 1.3-6 !

ACTIONS
|

CONDITION REQUIRED ACTION COMPLETION TIME

1

( A. One channel A.1 Perform Once per
q inoperable. SR 3.x.x.x. 8 hours i

08

A.2 Reduce THERMAL 8 hours
POWER to
5 50% RTP.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated
Completion
Time not
met.

r"\
Q
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(} 1.3 Completion Times

EXAMPLES (continued)

Entry into Condition A offers a choice between Required
Action A.1 or A.2. Required Action A.1 has a "once per"
Completion Time, which qualifies for the 25% extension, per
SR 3.0.2 to each performance after the initial performance.
The initial 8 hour interval of Required Action A.1 begins
when Condition A is entered and the initial performance of
Required Action A.1 must be complete within the first 8 hour
interval. If Required Action A.1 is followed, and the
Required Action is not met within the Completion Time (plus
the extension allowed by SR 3.0.2). Condition B is entered. !

If Required Action A.2 is followed and the Completion Time
of 8 hours is not met. Condition B is entered.

If after entry into Condition B. Required Action A.1 or A.2
is met. Condition B is exited and operation may then
continue in Condition A.

| l
,

I'

!

|

1

I

I

; .
!

i

!

i

t

!

iO
| LJ
>
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( 1.3 Completion Times

EXAMPLES (continued)

EXAMPL E 1 3-7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Verify affected 1 hour
subsystem subsystem
inoperable. isolated. AND

Once per
8 hours

5 thereafter

A.ND

A.2 Restore subsystem 72 hours
to OPERABLE
status.

O$V
"

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

Required Action A.1 has two Completion Times. The 1 hour,

Completion Time begins at the time the Condition is entered
and each "Once 3er 8 hours thereafter" interval begins upon
performance of Required Action A.I.

q
)
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1.3 Completion Times

EXAMPLES (continued)

If after Condition A is entered, Required Action A.1 is not
met within either the initial 1 hour or any subsequent
8 hour interval from the previous performance (plus the
extension allowed by SR 3.0.2). Condition B is entered. The
Completion Time clock for Condition A does not stop after
Condition B is entered, but continues from the time
Condition A was initially entered. If Required Action A.1
is met after Condition B is entered. Condition B is exited
and operation may continue in accordance with Condition A.
provided the Completion Time for Required Action A.2 has not

!expired.

IMMEDIATE When "Immediately" is used as a Completion Time, the
COMPLETION TIME Required Action should be pursued without delay and in a

controlled manner.

i
!

|

i

|

|

|

,

:

r%

b
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1.0 USE AND APPLICATION

1.4 Frequency

PURPOSE The purpose of this section is to define the proper use and
application of Frequency requiroments.

DESCRIPTION Each Surveillance Requirement (SR) has a specified Frequency
in which the Surveillance must be met in order to meet the
associated Limiting Condition for Operation (LCO). An
understanding of the correct application of the specified
Frequency is necessary for compliance with the SR.

The "specified Frequency" is referred to throughout this
section and each of the Specifications of Section 3.0.
Surveillance Requirement (SR) Applicability. The "specified

'

Frequency" consists of the requirements of the Frequency
column of each SR as well as certain Notes in the
Surveillance column that modify performance requirements.

Situations where a Surveillance could be required (i.e. its
Frequency could expire), but where it is not possible or not
desired that it be performed until sometime after theO associated LCO is within its Applicability, represent
potential SR 3.0.4 conflicts. To avoid these conflicts, the
SR (i.e., the Surveillance or the Frequency) is stated such
that it is only " required" when it can be and should be
performed. With an SR satisfied. SR 3.0.4 imposes no
restriction.

Sometimes special situations dictate when the requirements
of a Surveillance are to be met. They are "otherwise
stated" conditions allowed by SR 3.0.1. They may be stated
as clarifying Notes in the Surveillance, as part of the
Surveillance, or both. Example 1.4-5 discusses these
special situations.

BRAIDWOOD - UNITS 1 & 2 1.4 - 1 Amendment 98
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1.4 Frecuency

DESCRIPTION (continued)

The use of " met" or "perfarmed" in these instances conveys
specific meaning. A surveillance is " met" only when the
acceptance criteria are satisfied. Known failure of the
requirements of a Surveillance. even without a Surveillance
specifically being " performed." constitutes a Surveillance
not " met." " Performance" refers only to the requirement to
specifically determine the ability to meet the acceptance
criteria. SR 3.0.4 restrictions would not apply if both the
following conditions are satisfied:

!
a. The Surveillance is not required to be performed; and

b. The Surveillance is not required to be met or, even if
,required to be met, is not known to be failed. j
!

EXAMPLES The following examples illustrate the various ways that
Frequencies are specified. In these examples. the
Applicability of the LCO (LCO not shown) is MODES 1. 2. '

and 3. |

O

.

!
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1.4 Frequency

EXAMPLES (continued)

EXAMPLE 1 4-1

SURVEILLANCE REQUIREMENTS
,

SURVEILLANCE FREQUENCY

Perform CHANNEL CHECK. 12 hours

Exam)le 1.4-1 contains the type of SR most often encountered
in t1e Technical Specifications (TS). The Frequency
specifies an interval (12 hours) during which the associated
Surveillance must be performed at least one time.
Performance of the Surveillance initiates the subsequent
interval. Althcugh the Frequency is stated as 12 hours, an
extension of the time interval to 1.25 times the stated
Frequency is allowed by SR 3.0.2 for operational
flexibility. The measurement of this interval continues at

p all times even when the SR is not required to be met per
V SR 3.0.1 (such as when the ecuipment is inoperable, a

variable is outside specifiec limits. or the unit is outside
the Applicability of the LCO). If the interval specified by
SR 3.0.2 is exceeded while the unit is in a MODE or other
specified condition in the Applicability of the LCO. and the
performance of the Surveillance is not otherwise modified
(refer to Example 1.4-3). then SR 3.0.3 becomes applicable.

If the interval as specified by SR 3.0.2 is exceeded while
the unit is not in a MODE or other specified condition in
the Applicability of the LCO for which performance of the SR
is required the SLrveillance must be performed within the
Frequency requirements of SR 3.0.2 prior to entry into the
MODE or other specified condition. Failure to do so would
result in a violation of SR 3.0.4.

A
U
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a

1.4 ' Frequency
.

EXAMPLES- (continued)

EXAMPLE 1.4-2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY t

!

Verify flow is within limits. Once within
'

12 hours after
2'25% RTP

AND
i

24 hours
thereafter ;

;

Example 1.4-2 has two Frecuencies. The first is a one time
performance Frequency, anc the second is of the type shown
in Example 1.4-1. The logical connector "AND" indicates

,

that both Frequency requirements must.be met. Each time,

: reactor power is increased from a' power level < 25% RTP to
-2 25% RTP, the Surveillance must be performed within
12 hours.

'The use of "once" indicates a single performance will
satisfy the specified Frequency (assuming no other
Frequencies are connected by "AND"). This type of Frequency
does not qualify for the extension allowed by SR 3.0.2.

| "Thereafter" indicates future performances must be
established per SR 3.0.2. but only after a specified
condition is first met (i .e. . the "once" performance in this
example). If reactor power decreases to < 25% RTP. the
measurement of both intervals stops. New intervals start
upon reactor power reaching 25% RTP.

L

|
t

:

C
.

.

/

4 -.

!U
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1.4 Frequency

EXAMPLES (continued)

EXAMPLE 1.4-3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY |

1

NOTE
Not required to be performed until
12 hours after = 25% RTP.

Perform channel adjustment. 7 days

The interval continues. whether or not the unit operation is
< 25% RTP between performances.

As the Hote modifies the required performance of the
' Surveillance. it is construed to be part of the "specifiedo

Frequency." .Should the 7 day interval be exceeded while
operation is < 25% RTP. this Note allows 12 hours after'

power reaches a 25% RTP to perform the Surveillance. The
Surveillance is still considered to be 3erformed within the
"specified Frequency." Therefore. if tie Surveillance were

; not performed within the 7 day (plus the extension allowed
by SR 3.0.2) interval but operation was < 25% RTP. it would|

(: not constitute a failure of the SR or failure to meet the
LCO. Also, no violation of SR 3.0.4 occurs when changing

| MODES. even with the 7 day Frequency not met, provided
; operation does not exceed 12 hours with power a 25% RTP.

Once the unit reaches iS% RTP. 12 hours would be allowed for
| completing the Surveillance. If the Surveillance were not

performed within this 12 hour interval, there would then be
a failure to perform a Surveillance within the specified

[ Frequency, and the provisions of SR 3.0.3 would apply.

|

!
L ;

q

1

O
i
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EXAMPLES (continued)

EXAMPLE 1.4-4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

NOTE
Only required to be performed in MODE 1.
_

Perform complete cycle of the valve. i days,

The interval continues, whether or not the unit operation is
in MODE 1, 2. or 3 (the assumed Applicability of the
associated LCO) between performances.

As the Note modifies the required performance of the
g Surveillance, the note is construed to be part of the
g' y "specified Frequency. " Should the 7 day interval be

exceeded while operation is not in MODE 1. this Note allows
entry into and o)eration in MODES 2 and 3 to perform the
Surveillance. T1e Surveillance is still considered to be
performed within the "specified Frequency" if completed
prior to MODE 1. Therefore, if the Surveillance were not
performed within the 7 day (plus the extension allowed by
SR 3.0.2) interval. but operation was not in MODE 1. it
would not constitute a failure of the SR or failure to meet
the LCO. Also, no violation of SR 3.0.4 occurs when
changing MODES. even with the 7 day Frequency not met,
provided operation does not result in entry into MODE 1.

Once the unit reaches MODE 1. the requirement for the
Surveillance to be performed within its specified Frequency
applies and would require that the Surveillance had been -

3erformed. If the Surveillance were not performed prior to
10DE 1. there would then be a failure to perform a
Surveillance within the specified Frequency. and the
provisions of SR 3.0.3 would apply

/

b
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Frequency
1.4

1.4 Frequency

EXAMPLES (continued)

EXAMPLE 1.4-5 I

SURVEILLANCE REQUIREMENTS

SURVE1LLANCE FREQUENCY

NOTE
Only required to be met in MODE 1.

Verify leakage rates are within limits. 24 hours

Example 1.4-5 specifies that the requirements of this
Surveillance do not have to be met until the unit is in
MODE 1. The interval measurement for the Frequency of this
Surveillance continues at all times, as described in
Example 1.4-1. However, the Note constitutes an "otherwise *

stated" exception to_the Applicability of this Surveillance.
O- Therefore, if the Surveillance were not performed within the

24 hour interval (plus the extension allowed by SR 3.0.2),
but the unit was not in MODE 1. there would be no failure of
the SR nor failure to meet the LCO. Therefore, no violation
of:SR 3.0.4 occurs'when changing MODES. even with the
24 hour Frequency exceeded, provided the MODE change was not

1

made into MODE 1. Prior to entering MODE 1 (assuming again
that the 24 hour Frequency were not met). SR 3.0.4 would
require satisfying the SR.

'.'

--
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.i

SLs
2.0

i

2.0 SAFETY LIMITS (SLs)

l. 2.1 SLs

2.1.1 Reactor Core SLs

In MODES 1 and 2. the combination of THERMAL POWER. Reactor i

Coolant System (RCS) highest loop average temperature, and
3ressurizer pressure shall not exceed the SLs specified in
~igure 2.1.1-1.

2.1.2 RCS Pressure SL
.

'!
In MODES 1. 2. 3. 4. and 5. the RCS pressure shall be maintained :
s 2735 psig.

]

2.2 SL Violations i

2.2.1 If SL 2.1.1 is violated, restore compliance and be in MODE 3
within 1 hour.

2.2.2 If SL 2.1.2 is violated: !
,r |\,y) 2.2.2.1 In MODE 1 or 2. restore compliance and be in MODE 3

within 1 hour.

2.2.2.2 In MODE 3. 4. or 5. restore compliance within 5 minutes.

(
!, )
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SLs
2.0 .

. O t3 o
_. ._ _ _ _ _ . _ . _ , . . _ _ _ _______ . . . _ _
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Reactor Core Safety Limits
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1

LCO Applicability
3.0

.

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

l
LCO 3.0.1 LCOs shall be met during the MODES or other specified !conditions in the Applicability, except as provided in

!LCO 3.0.2 and LCO 3.0.7. l

LCO 3.0.2 Upon discovery of a failure to meet an LCO the Required
Actions of the associated Conditions shall be met, except as
provided in LCO 3.0.5 and LCO 3.0.6.

If the LCO is met or is no longer applicable prior to
expiration of the specified Completion Time (s), com)letion
of the Required Action (s) is not required unless otlerwise
-stated. I

LCO 3.0.3 When an LC0 is not met and the associated ACTIONS are not
met, an associated ACTION is not provided, or if directed by
the associated ACTIONS. the unit shall be ) laced in a MODE I

or other specified condition in which the _C0 is not- I

applicable. Action shall be initiated within 1 hour to I,

; place the unit, as applicable, in:
' ' a. MODE 3 within 7 hours:

b. MODE 4 within 13 hours; and
|

| c. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the
'

individual Specifications.

Where corrective measures are com)leted that permit
operation in accordance with the _C0 or ACTIONS. completion
of the actions required by LCO 3.0.3 is not required.

LCO 3.0.3 is only applicable in MODES 1. 2. 3. and 4.
i

t

i-
:

:

:

:

s'
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LCO Applicability i

3.0 :

i

O 3.0 LCO Applicability(G
1

LCO 3.0.4 When an LCO is not met, entry into a MODE or other specified |

condition _in the Applicability shall not be made except when )the associated ACTIONS to be entered permit continued .

operation in the MODE or other specified condition in the
jApplicability for an unlimited period of time. This 1

Specification shall not prevent changes in MODES or other )specified conditions in the Applicability that are required
to comply with ACTIONS or that are part of a shutdown of the
unit.

Exceptions to this Specification are stated in the
individual Specifications.

LC0 3.0.4 is only applicable for entry into a MODE or other
specified condition in the Applicability in MODES 1. 2. 3.
and 4.

LC0 3.0.5 Equipment removed from service or declared inoperable to
comply with ACTIONS may be returned to service under
administrative control solely to perform testing required to

g% demonstrate its OPERABILITY or the OPERABILITY of other
equipment. This is an exception to LCO 3.0.2 for tne system'

i

'
returned to service under administrative control tc perform
the required testing to demonstrate OPERABILITY.

L

i
!

!
,

:

4

4

!9.

GI,

~
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LC0 Applicability
3.0

3.0 LC0 Applicability

LCO 3.0.6 When a supported system LC0 is not met solely due to a
support system LCO not being met, the Conditions and
Required Actions associated with this supported system are
not required to be entered. Only the support system LCO
ACTIONS are required to be entered. This is an exception to
LCO 3.0.2 for the supported system. In this event. an

I evaluation shall be performed in accordance with
i

Specification 5.5.15. " Safety Function Determination Program
(SFDP)." If a loss of safety function is determined to,

'

exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety,

. function exists are required to be entered.
:

When a sup] ort system's Required Action directs a supported
system to 3e declared inoperable or directs entry into
Conditions and Required Actions for a supported system, the
applicable Conditions and Required Actions shall be entered
in accordance with LCO 3.0.2.

|

|

I

i

i

:

:

i

[h
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..

E ' :p |
'

' '
LCO Applicability [..s

3.0 ;
'
.,

//~L(,,Bh|3.0?'LCO Applicability
/ .

l
.

'LCO 3.0.-7' .. Exception LCOs allow specified Technical Specification (TS)
_

.

,

" ' ~

requirements to be changed to permit performance of special-
,

;tests and operations. Unless otherwise specified, all other ;

TS requirements remain unchanged. Compliance with Exce) tion !
L LCOs is' optional. When an Exception LCO is desired to )eL

"
' met but is not met, the ACTIONS of the Exception LCO shall !
be met. When an Exception LCO isJnot desired to be met.
entry:into a MODE-or other specified condition in the |' Applicability shall be made in accordance with the other

. applicable Specifications.a

1. !

:

I'LCOL3.0.8: 'LCOs. including associated ACTIONS..shall as)ly to each unit<
:

individually, unless-otherwise indicated. dienever.the LCO '

refers to a system or component that is shared by both ;

units. the ACTIONS will apply to both units simultaneously.
t.

.

4

. t

I/~Nc

( ): (

%| ^ ) .-
,,

.

T

k

i

.

.

.c

h N,

!
*

'{ ;

Q) ; '
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SR Applicability
i 3.0

,O 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY i

V

SR 3.0.1 SRs shall be met during the MODES or other specified
conditions in the Applicability for individual LCOs. unless
otherwise stated in the SR. Failure to meet a Surveillance,
whether such failure is experienced during the performance
of the Surveillance or between performances of the
Surveillance, shall be failure to meet the LCO. Failure to
aerform a Surveillance within the specified Frequency shall
]e failure to meet the LC0 except as provided in SR 3.0.3.
Surveillances do not have to be performed on inoperable
equipment or variables outside specified limits.

SR 3.0.2 The specified Frequency for each SR is met if the '

Surveillance is performed within 1.25 times the interval
specified in the Frequency. as measured from the previous
performance or as measured from the time a specified
condition of the Frequency is met.

For Frequencies specified as "once." the above interval
extension does not apply.

If a Completion Time requires periodic performance on anj "once per . . " basis. the above Frequency extension(
applies to each performance after the initial performance.

Exceptions to this Specification are stated in the
individual Specifications.

|

!

4

7
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1SR Applicability
3.0

I
; 3.0 SR APPLICABILITY

SR 3.0.3 If it is discovered that a Surveillance was not performed !

within its specified Frequency, then compliance with the
requirement to declare the LCO not met may be delayed, from
the time of discovery, up to 24 hours or up to the limit of
the specified Frequency, whichever is less. This delay i

period is permitted to allow performance of the l

Surveillance.

If the Surveillance is not performed within the delay
period, the LCO must immediately be declared not met, and
the applicable Condition (s) must be entered.

|. When the Surveillance is performed within the delay period
'

and the Surveillance is not met, the LCO must immediately be
declared not met. and the applicable Condition (s) must be
entered.

SR 3.0.4 Entry into a MODE or other specified condition in the
Applicability of an LC0 shall not be made unless the LCO's

'

Surveillances have been met within their specified
(. Frequency. This provision shall not prevent entry into

.t MODES or other specified conditions in the Ap)licability\
that are required to comply with ACTIONS or tlat are part of
a shutdown of the unit.

I

SR 3.0.4 is only applicable for entry into a MODE or other
specified condition in the Applicability in MODES 1. 2. 3.,

I and 4
L
1

1
i SR 3.0.5 SRs shall apply to each unit individually. unless otherwise

indicated.

|
l

L
,

-

!O
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SDM
3.1.1 |

!

I ''; 3.1 REACTIVITY CONTROL SYSTEMS
\-J

;

3.1.1 SHUTDOWN MARGIN (SDM)
{
i
|

LCO 3.1.1 SDM shall be within the limits specified in the COLR. i

APPLICABILITY: MODE 2 with k,, < 1.0
MODES 3, 4. and 5.

|
ACTIONS i

CONDITION REQUIRED ACTION COMPLETION TIME
__

A. SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within
limit.

:

!/-~, :

!'~~-)
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY l

i

SR 3.1.1.1 Verify SDM is within the limits specified 24 hours
in the COLR.

.

]

,r
v
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.

Core Reactivity
3.1.2

t() 3.1 REACTIVITY CONTROL SYSTEMSn'
3.1.2 Core Reac.tivity

|

LCO 3.1.2 The measured core reactivity shall be within 1% Ak/k of
predicted values.

APPLICABILITY: MODES 1 and 2.
!

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

L

l
A. Measured core A.1 Re-evaluate core 7 days I

reactivity-not within design and safety
limit. analysis, and

determine that the
reactor core is
acceptable for
continued operation..c ;

()s - AND
|

,

A.2 Establish appropriate 7 days
operating
restrictions and SRs.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

:
'

!

C'\
L)
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|

Core Reactivity
3.1.2

gSEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.2.1 Verify measured core reactivity is within Prior to
1% Ak/k of predicted values. entering MODE 1

after each
refueling

-

,

|

SR 3.1.2.2 NOTES
'1. Only required to be performed after

60 Effective Full Power Days.(EFPD).

2. The predicted reactivity values may be
adjusted (normalized) to correspond to
the measured core reactivity prior to
exceeding a fuel burnup of 60 EFPD
after each fuel loading.

Verify measured core reactivity is within 31 EFPD
- 1% ok/k of predicted values.

V
|

4

i

|

-
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MTC :

3.1.3 |

l-

'U']
'

3.1 REACTIVITY CONTROL SYSTEMS

3.1.3 Moderator Temperature Coefficient (MTC)
:

LCO 3.1.3 The MTC shall be maintained within the limits specified in
the COLR. The maximum upper limit shall be that specified i

i in Figure 3.1.3-1.

!

1

APPLICABILITYi MODE 1 and MODE 2 with
k,,, lower MTC limit.a 1.0 for the upper MTC limit. |

MODES 1, 2 and 3 for the
)i

,

ACTIONf
_ __ c ;

CONDITION REQUIRED ACTION COMPLETION TIME I

|
I

A. MTC not within upper A.1 Establish 24 hours,

limit. administrative
'

withdrawal limits for
control banks to
maintain MTC within

('T limit.
, v''

'

B. Required Action and B.1 Be in MODE 2 with 6 hours
: associated Completion- k,,, < 1.0. '

Time of Condition A
inot met. '

|
|

C. MTC not within lower C.1 Be in MODE 4. 12 hours
limit. 1

i

(v
i

| BRAIDWOOD - UNITS 1 & 2 3.1.3 - 1 Amendment 98
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MTC
3.1.3 I

|

( SURVEILLANCE REQUIREMENTS

| SURVEILLANCE FREQUENCY
!

SR 3.1.3.1 Verify MTC is within upper limit. Prior to
entering MODE 1
after each >

refueling

SR 3.1.3.2 NOTES
! _. Not required to be performed until
! 7 Effective Full Power Days (EFPD)

after reaching the equivalent of an
equilibrium RTP All Rods Out (ARG)
boron concentration of 300 ppm.

t

2. If the MTC is more negative than the|

' 300 ppm Surveillance limit (not LC0
limit) specified in the COLR, ,

SR 3.1.3.2 shall be repeated once per
14 EFPD during the remainder of the
fuel cycle.,.

i ( t

v' 3. SR 3.1. 3.2 need not be repeated if the'

MTC measured at the equivalent of,

i equilibrium RTP-ARO boron
concentration of s 60 ppm is less

; negative than the 60 ppm Surveillance
limit specified in the COLR.

|

Verify MTC is within lower limit. Once each cycle
'

|

|

|

|

l

;

O i

v )
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Rod Group Alignment Limits
3.1.4

i ) 3.1 REACTIVITY CONTROL SYSTEMS

3.1.-4 Rod Group Alignment Limits i
|

LCO 3.1.4 All shutdown and control rods shall be OPERABLE.

AND

Individual indicated rod positions shall be within 12 steps
of their group step counter demand position.

.

|
)

APPLICABILITY: MODES 1 and 2. .|

ACTIONS
l

CONDITION REQUIRED ACTION COMPLETION TIME
|
l

A. One or more rod (s) A.1.1 Verify SDM is within 1 hour |
ir.aperable. the limits specified !

in the COLR. ,

emb) @ I
l

A.1.2 Initiate boration to I hour 1

restore SDM to within
limit. )

i

AND |
)

A.2 Be in MODE 3. 6 hours ;

|
1

(continued)

|
| ,

,tv) .
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Rod Group Alignment Limits
3.1.4

( ACTIONS (continued)

CONDITION REQUIRED ACTIOL' COMPLETION TIME

B. One rod not within B.1.1 Verify SDM is within 1 hour
alignment limits. the limits specified

in the COLR.

M
,

B.1.2 Initiate t> oration to 1 hour
restore SDM to within
limit.

,

,

AND

B.2 Reduce THERMAL POWER 2 hours
to s 75% RTP.

AND

B.3 Verify SDM is within Doce per
the limits specified 12 hours
in the COLR.. es'

'
AND

|- B.4 Perform SR 3.2.1.1. 72 hours

AND

B.5 Perform SR 3.2.2.1. 72 hours

AND

B.6 Re-evaluate safety 5 days
analyses and confirm

i results remain valid
for duration of
operation under these
conditions.

'

|

(continued)
r

r^s
$.V
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Rod Group Alignment Limits
3.1.4 '

~( ) ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B
not met.

D. More than one rod not D.1.1 Verify SDM is within 1 hour
within alignment the limits specified
limit. in the COLR.

O_R

D.1.2 Initiate boration to 1 hour
restore required SDM
to within limit.

AND

D.2 Be in MODE 3. 6 hours

()

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
V

SR 3.1.4.1 Verify individual rod positions within 12 hours
alignment limit.

SR 3.1.4.2 Verify rod freedom of movement 92 days
(trippability) by moving each rod not fully
inserted in the core a 10 steps in either
direction.

(continued)
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Rod Group Alignment Limits I

3.1.4

!

I~'T SURVEILLANCE REQUIREMENTS (continued)%)
SURVEILLANCE FREQUENCY

.

SR 3.1.4.3 Verify rod drop time of each rod, from the Prior to I
fully withdrawn position. is s 2.7 seconds criticality
from the beginning of decay of stationary after each
gr;']per coil voltage to dashpot entry, removal of the
wit 1: reactor head

a. T,, a 550 F: and

b. All reactor coolant pumps operating.
.

l

I
I

)
|

!
|

r-' |

(_sl |
|

'
.

.- (u-
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'

Shutdown Bank Insertion Limits
3.1.5

I] 3.1 REACTIVITY CONTROL SYSTEMSG
3.1.5 Shutdown Bank Insertion Limits

LC0 3.1.5 Each shutdown bank shall be within the insertion limits
specified in the COLR. i

- NOTE l

This LC0 is not applicable while performing SR 3.1.4.2.
-

1

APPLICABILITY: MODES 1 and 2.

ACTIONS i

CONDITION REQUIRED ACTION COMPLETION TIME |

A. One or more shutdown A.1.1 Verify SDM is within 1 hour I

banks not within the limits specified
limits. in the COLR.

,,-

N,) %

A.1.2 Initiate boration to I hour '

restore SDM to within
limit.

'

AND

A.2 Restore shutdown 2 hours I

bank (s) to within
limits.

B. Required Action and 8.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

/'~'s
L)
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l'
:



. -- - ._ -. -- .. .

Shutdown Bank Insertion Limits
3.1.5

[~') SURVEILLANCE REQUIREMENTS
v

SURVEILLANCE FREQUENCY

SR 3.1 5.1 Verify each shutdown bank is within the 12 hours
insertion limits specified in the COLR.

,. s

k -

:

'(f
G

'
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|
Control Bank Insertion Limits '

3.1.6

(w,) ~ 3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Control Bank Insertion Limits

!
LCO 3.1.6 Each control bank shall be within the insertion, sequence. '

and overlap limits specified in the COLR.
.

NOTE !
This LC0 is not applicable while performing SR 3.1.4.2. !

'

|

|

:

APPLICABILITY: MODE 1, I
MODE 2 with k a 1.0. |ort

J

ACTIONS

CONDITION REQUIRED ACTION COMPLET10N TIME

A. Control bank insertion A.1.1 Verify SDM is within 1 hour
'

limits not met. the limits specified
, [~'s in the COLR.
%)

M

A.1.2 Initiate boration to I hour
restore SDM to within

i limit.

AND

A.2 Restore control 2 hours
bank (s) to within
limits.

(continued)

|

|

|
!
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Control Bank Insertion Limits
3.1.6

[3 ACTIONS (continued)
y/

CONDITION REQUIRED ACTION COMPLETION TIME

B. Control bank sequence B.1.1 Verify SDM is within 1 hour
or overlap limits not the limits specified
met. in the COLR.

OR

B.1.2 Initiate boration to 1 hour
restore SDM to within
limit. 1

AND

B.2 Restore control bank 2 hours
sequence and overlap
to within limits.

C. Required Action and C.1 Be in MODE 2 with 6 hours
associated Completion km < 1.0.

b'~N
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.6.1 Verify estimated critical control bank Within 4 hours
position is within the limits specified in prior to
the COLR. criticality

SR 3.1.6.2 Verify each control bank is 'vithin the 12 hours
insertion limits specified in the COLR.

(continued)

O
V
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Control Bank Insertion Limits
3 1.6

f)- SURVEILLANCE REQUIREMENTS (cont .1ued)

SURVEILLANCE FREQUENCY

SR 3.1.6.3 Verify each control bank not fully 12 hours
withdrawn from the core is within the
sequence and overlap limits specified in
the COLR.

,

. N,s

m
b.
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Rod Position Indication
1

3.1.7 ;

I

[] 3.1 REACTIVITY CONTROL SYSTEMS
v

3.1.7 Rod Position Indication

LCO 3.1.7 The Digital Rod Position Indication (DRPI) System and the !
Demand. Position Indication System shall be OPERABLE. '

|
|

APPLICABILITY: MODES 1 and 2. ;

l

ACTIONS

NOTE-
-

Separate Condition entry is allowed for each inoperable DRPI and each demand
position indicator.

CONDITION- REQUIRED ACTION COMPLETION TIME,

A. One DRPI per group A.1 Verify the position Once per 8 hours~'s

(d inoperable for one or of the rods with
more groups. inoperable DRPIs by<

using movable incore
detectors.

2
A.2 Reduce THERMAL POWER 8 hours

to s 50% RTP.

(continued)

O
- L ,1
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Rod Position Indication
3.1.7

( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One demand position B.1.1 Verify by Once per 8 hours
indicator per bank administrative means
inoperable for one or all DRPIs for the
more banks. affected bank (s) are

OPERABLE.

AND

B.1.2 Verify the most Once per 8 hours <

withdrawn rod and the
least withdrawn rod
of the affected
bank (s) are
s 12 steps apart.

01

B.2 Reduce TH2RMAL POWER 8 hours
to s 50% RTP.

Ip
(_

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

I
*

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.7.1 Verify each DRPI agrees within 12 steps of Prior to
the group demand Dosition for the full criticality
indicated range of rod travel, after each

removal of the
reactor head

'O%)
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,

PHYSICS TESTS Exceptions-MODE 2
3.1.8

O 3.1 REACTIVITY CONTROL SYSTEMSV
3.1.8 PHYSICS TESTS Exceptions-MODE 2

LCO 3.1.8 During the performance of PHYSICS TESTS. the requirements of

LC0 3.1.3. " Moderator Temperature Coefficient (MTC)";
LCO 3.1.4. " Rod Group Alignment Limits";
LC0 3.1.5. " Shutdown Bank Insertion Limits":
LCO 3.1.6. " Control Bank Insertion Limits", and
LCO 3.4.2. "RCS Minimum Temperature for Criticality"

may be suspended provided:

a. Reactor Coolant System (RCS) lowest loop average
temperature is a 530 F:

b. SDM is within the limits specified in the COLR: and

c. THERMAL POWER is s 5% RTP.

APPLICABILITY: MODE 2 during PHYSICS TESTS.
ry

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SOM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within +

limit.

AND

A.2 Suspend PHYSICS TESTS 1 hour
exceptions.

B. THERMAL POWER not B.1 Open reactor trip Immediately
within limit. breakers.

(continued)

p

(
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PHYSICS TESTS Exceptions-MODE 2
3.1.8 4

I ') ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. RCS lowest loop C.1 Restore RCS lowest 15 minutes
average temperature loop average
not within limit. temperature to within

limit.

D. Required Action and D.1 Be in MODE 3. 15 minutes
associated Completion
Time of Condition C
not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
O

SR 3.1 8.1 Perform CHANNEL OPERATIONAL TEST on power Prior to
range and intermediate range channels per initiation of
SR 3.3.1.7. SR 3.3.1.8. and PHYSICS TESTS
Table 3.3.1.1-1.

SR 3.1.8.2 Verify the RCS lowest loop average 30 minutes
,temperature is a 530 F.

SR 3.1.8.3 Verify THERMAL POWER is s 5% RTP. I hour

SR 3.1.8.4 Verify SDM is within the limits specified 24 hours
in the COLR.

(3
'LJ
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Fo(Z)
3.2.1

|

[] 3.2 POWER DISTRIBUTION LIMITS
v

3.2.1 Heat Flux Hot Channel Factor (Fo(Z)) i
!

LCO 3.2.1 Fo(Z), as approximated by Fs(Z) and Fo(Z). shall be within the
limits specified in the COLR.

APPLICABILITY: MODE 1.
1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
1

1

A. Fj(Z) not within A.1 Reduce THERMAL POWER 15 minutes ilimit. = 1% RTP for each |
1% Fj(Z) exceeds

ilimit. |

|
AND

'

- (3 A.2 Reduce Power Range 72 hours |
\,_/ Neutron Flux-High |

trip setpointy(Z)
a 1% !

for each 1% Fo
exceeds limit.

|

AND

i
A.3 Reduce Overpower AT 72 hours I

trip setpoints a 1%
for each 1% Fj(Z)

'

exceeds limit.

AND

A.4 Perform SR 3.2.1.1 Prior to
and SR 3.2.1.2. exceeding the

THERMAL POWER
limit of
Required
Action A.1

!

(continued)
'
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|

Fa(Z)
3.2.1

[; ACTIONS (continued)
! v

j

CONDITION REQUIRED ACTION COMPLETION TIME l

!

B. Es(Z)notwithin B.1 Reduce THERMAL POWER 4 hours
| limits. = 1% RTP for each

1% Fy(Z) exceeds
| limit.

AND !

B.2 Reduce Power Range 72 hours
Neutron Flux-High
trip setpoints a 1%
for each 1% Fs(Z)
exceeds limit. i

'

AND j
l

B.3 Reduce Overpower AT 72 hours !,

trip setpoints a 1%
for each 1% Fs(Z) i
exceeds limit.

,

,r 3 AND

l 's'~)'

B.4 Perform SR 3.2.1.1 Prior to !
and SR 3.2.1.2. increasing i

THERMAL POWER
above the limit
of Required
Action B.1

|

C. Required Action and C.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

|

|

|

.

'/

'G
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Fo(Z)
| 3.2.1
:

;/ s\ SURVEILLANCE REQUIREMENTS

~

| \,_/i

i
L NOTE --

|During power escalation at the beginning of each cycle, THERMAL POWER may be i

increased until an equilibrium power level has been achieved at which a power
distribution map is obtained.

<

SURVEILLANCE FREQUENCY

|

SR 3.2.1.1 Verify Fs(Z) is within limit specified in Prior to
the COLR. exceeding l

75% RTP after
each refueling

AND

Once within
12 hours after
achieving
equilibrium
conditions
after 1

7"'s exceeding, byV a 10% RTP. the
THERMAL POWER

at which Fs(Z)
was last
verified

AND

31 Effective
Full Power Days
(EFPD)
thereafter

,

(continued)

|
1

ig y
:V
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Fo(Z)
3.2.1 ,

i
'

./ T SURVEILLANCE REQUIREMENTS (continued)s.)
SURVEILLANCE FREQUENCY

SR 3.2.1.2 NOTE- |

If Fs(Z) measurements indicate that the j
!

. .)

Fj(Z)
maximum over z

K(Z)
-

has increased since the previous evaluation
of Fs(Z).:

a. Increase Fs(Z) by the greater of a
factor of 1.02 or by an ap3ropriate

i
factor specified in the C0_R and 1

reverify F#(Z) is within limits
i

specified in the' COLR: or '

b. Repeat SR 3.2.1.2 once per 7 EFPD |
until-either a. above is met or two '

successive flux maps indicate that the
|( 7 _

|\s'
F[(Z) I

| maximum over z
K(Z)

~

)
has not increased.

Verify Fs(Z) is within limit specified in Prior to
the COLR. exceeding

75% RTP after '

each refueling

AND

(continued)

. |
|
! i

,,-

k)
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Fa(Z)
3.2.1

i SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY l

SR 3.2.1.2 (continued) Once within
12 hours after i

achieving i
equilibrium !

conditions !

after
exceeding, by
2 10% RTP. the
THERIML POWER

at which Fs(Z)
was last
verified ]
AND

'

31 EFPD
thereafter

1

r~'s
(_)-

|

,rh -

f (.s!
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Fls
3.2.2

/} 3.2 POWER DISTRIBUTION LIMITS
s

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FIs)

LC0 3.2.2 F!n shall be within the limits specified in the COLR.

APPLICABILITY: MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1 Reduce THERMAL POWER 4 hours
Recuired Actions A.2 to < 50% RTP.
anc A.4 must be
completed whenever AND
Condition A is
entered. A.2 Perform SR 3.2.2.1. 24 hours

AND

(~~') Fin not within limit.
t/ A.3 Reduce Power Range 72 hours

Neutron Flux-High
trip setpoints to
s 55% RTP.

AND

(continued)

p]w
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FL
3.2.2 1

['') ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 NOTE

THERMAL POWER does
not have to be
reduced to comply
with this Required
Action.

Perform SR 3.2.2.1. Prior to
exceeding
50% RTP

AND

'Prior to
exceeding

,

75% RTP
.

AND

n 24 hours after
'y; reaching

a 95% RTP

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

n.,i

'O
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fin
3.' 2. 2 '

.( -SURVEILLANCE' REQUIREMENTS'~

SURVEILLANCE FREQUENCY

.SR 3.2.2.1 Verify Fln is within limits specified in the Prior to
.COLR.

'
'

exceeding
75% RTP after
each refueling

AND

31 Effective
Full Power Days
thereafter

.

i( )j

C
'
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I

AFD '

3.2.3 |

3.2 POWER DISTRIBUTION LIMITS j
1

3.2.3 AXIAL FLUX DIFFERENCE (AFD) |

I
!

LCO 3.2.3 The AFD. '

a. Shall be maintained within the target band about the
target flux difference. The target band is specified in
the COLR. |

|

b. May deviate outside the target band with THERMAL POWER l

< 90% RTP.but a 50% RTP, provided AFD is within the
acceptable operation limits and cumulative penalty

3deviation time is s I hour during the previous 24 hours. |

The acceptable operation limits are specified in the
COLR.

c. May deviate outside the target band with THERMAL POWER
< 50% RTP.

NOTES
1. The AFD shall be considered outside the target band when

two or more OPERABLE excore channels indicate AFD to be
outside the target band.

2. Penalty deviation time shall be accumulated on the basis
of a 1 minute penalty deviation for each 1 minute of
power operation with THERMAL POWER 2 50% RTP, and AFD
outside the target band.

3. Penalty deviation time shall be accumulated on the basis
of a 0.5 minute penalty deviation for each 1 minute of
power operation with THERMAL POWER > 15% RTP and
< SO% RTP, and AFD outside the target band.

4. A total of 16 hours of operation may be accumulated with
l

AFD outside the target band without penalty deviation
1

time during surveillance of power range channels in i
accordance with SR 3.3.1.6. provided AFD is maintained '

within acceptable operation limits.
I
!

! I

APPL.ICABILITY: MODE 1 with THERMAL POWER > 15% RTP. l
4

i

.
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AFD
3.2.3 |

l

() ACTIONS |v
CONDITION REQUIRED ACTION COMPLETION TIME

|

A. THERMAL POWER A.1 Restore AFD to within 15 minutes |
= 90% RTP. target band. 1

AND

AFD not within the |
target band.

:
|

B. Required Action and B.1 Reduce THERMAL POWER 15 minutes
associated Completion to < 90% RTP.
Time of Condition A
not met.

|

|

C. NOTE C.1 Reduce THERMAL POWER 30 minutes
Required Action C.1 to < 50% RTP.
must be completed-

'v)
'

whenever Condition C,

is entered.
l
I

THERMAL POWER !

< 90% RTP and I
a 50% RTP with i
cumulative penalty
deviation time
> 1 hour during the
previous 24 hours.

OR.

THERMAL POWER I
< 90% RTP and
a 50% RTP with AFD not
within the acceptable |

operation limits.

(continued)

(~)'a,
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AFD
3.2.3

[] ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. NOTE D.1 Reduce THERMAL POWER 9 hours
Required Action D.1 to < 15% RTP.
must be completed
whenever Condition D
is entered.

Required Action and
associated Completion
Time for Condition C
not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
,~
,

s,
t !
''# SR 3.2.3.1 Verify AFD is within limits for each 7 days

OPERABLE excore channel.

I

SR 3.2.3.2 Update target flux difference. Once within
31 Effective
Full Power Days

4

(EFPD) after '

each refueling

AND

31 EFPD
thereafter

(continued)

.

/~\
%)
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!

AFD |
3.2.3 !

!

(]'
SURVEILLANCE FREQUENCY .

SURVEILLANCE' REQUIREMENTS (continued)

t

;

SR 3.2.3.3'' NOTE - -
. 1. _ _ .

.

e
'

The initial target flux difference after ;

each refueling may be determined from
.

.

design predictions. '

|;___

i

Determine, by measurenient, the target flux Once within idifference. 31 EFPD after: ;

each refueling |
i

AND i

92 EFPD I

thereafter. |
|

|
t

i

*

f
.:

:

!

;
i

;

h

|

.

O
BRAIDWOOD ~ UNITS 1 & 2 3. 2.3 - 4 Amendment _98 j

- _____ - . _ _ _ . - . . _ _ _ _ _-
1



OPTR |

3.2.4 |

|

) 3.2 POWER DISTRIBUTION LIMITS

3.2.4 OUADRANT POWER TILT RATIO (OPTR)

LCO 3.2.4 The OPTR shall be s 1.02. :
|

|
,

APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTP.

ACTIONS l

'

CONDITION REQUIRED ACTION COMPLETION TIME
,

A. OPTR not within limit. A.1 Reduce THERMAL POWER 2 hours after
a 3% from RTP for each OPTR
each 1% of OPTR determination
> 1.00.

AND

A.2 Determine OPTR and Once per
(N) reduce THERMAL POWER 12 hours
(_/ 2 3% from RTP for

each 1% of OPTR
> 1.00.

AND

A.3 Perform SR 3.2.1.1 24 hours after
and SR 3.2.2.1. achieving

equilibrium
conditions from

| a THERMAL POWER'

reduction per
i Required Action

A.1

AND

Once per 7 days
thereafter

AND

(continued)

, f~'\
LJ
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I
i

OPTR
3.2.4

(' ACTIONS
' '

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 Re-evaluate safety Prior to
analyses and confirm exceeding the
results remain valid THERMAL POWER
for duration of limit of
operation under this Required
condition. Action A.1

AND

A.5 NOTES
1. Perform Required

Action A.5 only
after Required
Action A.4 is
completed.

2. Required Action
A.6 shall be
completed
whenever Required

D Action A.5 isd performed.

Normalize excore Prior to
detectors to restore exceeding the
OPTR to within THERMAL POWER
limits. limits of

Required
Action A.1

AND

(continued)
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OPTR
3.2.4

[a] ACTIONS
-

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.6 NOTE

Perform Required
Action A.6 only after
Required Ac; ion A.5
is completed.

Perform SR 3.2.1.1 24 hours after
and SR 3.2.2.1. achieving

equilibrium
conditions at
RTP not to
exceed 48 hours
after exceeding
the THERMAL
POWER limit of,

I Required
Action A.1

' '\i

'V B. Required Action and B.1 Reduce THERMAL POWER 4 hours
associated Completion to s 50% RTP.
Time not met.

,r
V
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OPTR
3.2.4

.-

I )') SURVEILLANCE REQUIREMENTS
q ,

SURVEILLANCE FREQUENCY

,

SR 3.2.4.1 NOTES
1. With input from one Power Range

Neutron Flux channel inoperable and
THERMAL POWER s 75% RTP, the remaining
three power range channel inputs can
be used for calculating OPTR

2. SR 3.2.4.2 may be performed in lieu of
this Surveillance.

Verify OPTR is s 1.02 by calculation. 7 days

SR 3.2.4.2 NOTE
Not required to be performed until 12 hours
after input from one Power Range Neutron
Flux channel is inoperable with THERMAL

_ POWER > 75% RTP.
J ') .

'LJ
Verify OPTR is s 1.02 using the movable 12 hours
incore detectors.

I

,

i

!

! I

:

i

!

!

(D j

%,Y
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|
1

RTS Instrumentation l
3.3.1 '

[l ACTIONS (continued)
%J

CONDITION REQUIRED ACTION COMPLETION TIME
-i

I
C. One channel or train NOTE

inoperable. While this LCO is not met for
Function 18.19, or 20 in
MODE 5. making the Rod
Control System capable of rod

I withdrawal is not permitted.
i

C.1 Restore channel or 48 hours
| train to OPERABLE !

status. |
|

2
i

C.2.1 Initiate action to 48 hours |
'

fully insert all
i

rods. j

AND |

C.2.2 Place the Rod Control 49 hours(m) System in a condition" incapable of rod
withdrawal.

| (continued)
|

|
!
I

I

|

|
'

i 4

O
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RTS Instrumentation
3.3.1

[') . ACTIONS (continued)
\,_/

CONDITION REQUIRED ACTION COMPLETION TIME

D. One Power Range NOTE
Neutron. Flux-High The inoperable channel may be
channel inoperable. bypassed for up to 4 hours

for surveillance testing and
setpoint adjustment of other
channels.

D.1.1 Place channel in 6 hours
trip.

AND

D.1.2 Reduce THERMAL POWER 12 hours
to s 75% RTP.

08

D 2.1 Place channel in 6 hours
trip.

(m
1

ANDi
s. /

NOTE
Only required to be performed
when the Power Range Neutron
Flux in)ut to OPTR is
inopera)1e.

D.2.2 Perform SR 3.2.4.2. Once per
12 hours

03

D.3 Be in MODE 3. 12 hours

(continued)

('~~)
8,.J
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1

RTS Instrumentation
3.3.1 ,

I

[ )' ACTIONS (continued)
%

CONDITION REQUIRED ACTION COMPLETION TIME

E. One channel NOTE
inoperable. The inoperable channel may be

bypassed for up to 4 hours
for surveillance testing of
other channels.

E.1 Place channel in 6 hours
trip.

2
E.2 Be in MODE 3. 12 hours |

F. One Intermediate Range F.1 Reduce THERMAL POWER 2 hours
Neutron Flux channel to < P-6.
inoperable.

2
. ,. .

() F.2 Increase THERMAL 2 hours
POWER to > P-10.

1

)

G. Two Intermediate Range G.1 Suspend operations Immediately
Neutron Flux channels involving positive
inoperable. reactivity additions.

| AND

G.2 Reduce THERMAL POWER 2 hours
to < P-6.

|
!

H. One Source Range H.1 Suspend operations Immediately |

|. Neutron Flux channel involving positive
inoperable.. reactivity additions.!

(continued)

(~
(
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1

RTS Instrumentation |
! 3.3.1
!

,

i,

\ ACTIONS (continued) l(O |

CONDITION REQUIRED ACTION COMPLETION TIME I

I. Two Source Range I.1 Open Reactor Trip Immediately
Neutron Flux channels Breakers (RTBs).,

| inoperable.

I

J. One Source Range J.1 Restore channel to 48 hours
Neutron Flux channel CFERABLE status. >

inoperable. |

@

J.2.1 Initiate action to 48 hours
fully insert all
rods.

AND I

J.2.2 Place the Rod Control 49 hours |
System in a condition
incapable of rod

' Y.N-]
/- withdrawal. i

.

K. One channel -NOTE
inoperable. The inoperable channel may be

bypassed for up to 4 hours
for surveillance testing of
other channels.

K.1 Place channel in 6 hours
trip.

2
K.2 Reduce THERMAL POWER 12 hours

to < P-7.

(continued)

. p.,-

' 'nf
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RTS Instrumentation
3.3.1

C'i ' ACTIONS (continued)
\ )
''

CONDITION REQUIRED ACTION COMPLETION TIME

L. One Turbine Tri) NOTE
channel inoperaale. The inoperable channel may be

bypassed for up to 4 hours
for surveillance testing of
other channels.

L.1 Place channel in 6 hours
trip.

OB

L.2 Reduce THERMAL POWER 12 hours
to < P-8.

>
M. One train inoperable. NOTE

One train may be bypassed for
up to 4 hours for

,7~~' . surveillance testing provided,

(_) the other train is OPERABLE.

M.1 Restore train to 6 hours
OPERABLE status.

08
.

M.2 Be in MODE 3. 12 hours

(continued)

'

v
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RTS Instrumentation
3.3.1

(v'') ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

N. One RTB train NOTES
inoperable. 1. One train may be bypassed

for up to 2 hours for
!

surveillance testing, |provided the other train
is OPERABLE.

I 2. One RTB may be bypassed
for up to 2 hours for

i
maintenance on
undervoltage or shunt
trip mechanisms, provided
the other train is
OPERABLE.

N.1 Restore train to 1 hour
OPERABLE status. i

1

_08
'

( ) N.2 Be in MODE 3. 7 hours

!

0. One or more channels 0.1 Verify interlock is 1 hour :inoperable. in required state for
existing unit
conditions.

,

OR

0.2 Be in MODE 3. 7 hours

(continued)

A
U
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RTS Instrumentation
3.3.1

|
''

ACTIONS (continued)
% ))
/

CONDITION REQUIRED ACTION COMPLETION TIME
.

1

i

l

P. One or more channels P.1 Verify interlock is 1 hour i

inoperable. in required state for i

existing unit
conditions.

*
|

P.2 Be in MODE 2. 7 hours
'

;

0. One tri 3 mechanism 0.1 Restore inoperable 48 hours
inopera]le for one tri) mechanism to :
RTB. OPEMBLE status. '

E
0.2 Be in MODE 3. 54 hours !

.-

'' '</

SURVEILLANCE REQUIREMENTS

-NOTE
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.

SURVEILLANCE FREQUENCY

SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours

(continued)

,
,

(_)
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,

.

1

..

- !
>

- RTS Instrumentation !'

3-3.1- i.

a
.

i

. SURVEILLANCE REQUIREMENTS- (continued) !

SURVEILLANCE- FREQUENCY !
!

:
)SR 3.3fl.2~ -NOTES- |

"

1. Adjust. NIS channel if absolute j
difference is > 2%. -

~

~2. : Not required to be 3erformed until i
-12 hours 'after THER%L POWER is.
= 15% RTP.

__

'

Compare results of calorimetric heat 24 hours-

f
. balance calculation to Nuclear
Instrumentation. System (NIS) channel4

- output.

SR 3.3.1.3.
. Adjust NIS. channel if absolute-

NOTES
1.

difference is a 3%.

O 2. Only required to be 3erformed with
-THERMAL POWER > 15% 1TP.

Compare results of the incore detector Prior to
measurements to~NIS AFD. exceeding

, - 75%-RTP after
each refueling

ANDs

31 Effective
Full Power Days
(EFPD) !

-

thereafter J

(continued)
|

.1
_ |

'

1
|

0
~BRAIDWOOD - UNITS 1 & 2 3. 3.1 - 9 Amendment 98
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RTS Instrumentation
3.3.1

i('') SURVEILLANCE REQUIREMENTS (continued) !

'

SURVEILLANCE FREQUENCY

SR 3.3.1.4 NOTE

This Surveillance must be 3erformed on the
RTBB prior to placing the Jypass breaker in
service.
___

,

)
lPerform TADOT. 31 days on a

STAGGERED TEST
BASIS

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST ,

BASIS '

SR 3.3.1.6 -= NOTE -

i
Not required to be performed until 24 hours l/_Y after THERMAL POWER is a 75% RTP. !'cl '

Calibrate excore channels to agree with 92 EFPD '

incore detector measurements. )
4

!

SR 3.3.1.7 NOTE |

Not required to be performed for source !range instrumentation prior to entering i

MODE 3 from MODE 2 until 4 hours after
ientry into MODE 3. i

i

Perform COT. 92 days
!

(continued)

,r-
._ /
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RTS Instrumentation
3.3.1

t

-(T}~
,

SURVEILLANCE REQUIREMENTS (continued)
'

SURVEILLANCE FREQUENCY

!

SR 3.3.1.8 - -NOTE ,

This Surveillance shall include !

verification that interlocks P-6 and P-10 !

are in their required state for existing i

unit conditions. ;

Perform COT. NOTE
Only required
when not
performed
within previous
92 days

,

Prior to
reactor startup

AND

Four hoursm

(b) after reducing
power below .

P-10 for power
and
intermediate
instrumentation

AND

Four hours
after reducing
power below P-6<

for source
range
instrumentation

AND

Every 92 days
thereafter

(continued)

;

'
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RTS Instrumentation >

3.3.1 |
|

('~') SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.9 NOTE

Verification of setpoint is not required.

Perform TADOT. 92 days

!

SR 3.3.1.10 NOTE

This Surveillance shall include
verification that the time constants are
adjusted to the prescribed values.

:

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.1.11 NOTE

Neutron detectors are excluded from CHANNEL(') CALIBRATION.
V

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.1.12 Perform COT. 18 months

SR 3.3.1.13 NOTE
Verification of setpoint is not required.

Perform TADOT. 18 moriths

(continued)

,e~\

%s
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RTS Instrumentation
3.3.1

^

( ') SURVEILLANCE REQUIREMENTS (continued) !' '#
-SURVEILLANCE FREQUENCY

l

l

SR 3.3.1.14 NOTE !
Verification of setpoint is not required. !

|

Perform TADOT. NOTE- |
Only required
when not
performed
within previous !
31 days

:
1

i

Prior to ;

reactor startup
,

!SR 3.3.1.15 NOTE- :
Neutron detectors are excluded from i
response time testing. j

('\
'

Verify RTS RESPONSE TIME is within limits. 18 months on a
STAGGERED TEST
BASIS

I
|
!

!
|

|

|

,.e~

LJ
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RTS Instrumentation,

3.3.1
.. ,

- O Table 3.3.1-1 (page 1 of 6)
Reactor Trip System nstrumentation

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIRLMSNTS VALUE

t

1. Manual Reactor Trip 1.2 2 B SP.3.3.1.13 NA

~3(a), 4(a) 5(8) 2 C JR 3.3.1.13 NA

. 2. .. Power Range Neutron
Flux

a. High 1,2 4 D SR 3.3.1.1 s 111.36%-
SR 3.3.1.2 RTP-
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

b. Low- 1(b) 2 4 E SR 3.3.1.1 .s 27.361,

SR 3.3.1.8 .RTP.
SR 3.3.1.11
SR 3.3.1.15

.3. Power Range Neutron
Flux Rate

:I -
- a. : High Positive Rate. 1.2 4 E SR 3.3.1.7 s 6.3% RTP

-

SR 3.3.1.11 with time
constant

' a 2 sec
b. High Negative Rate 1.2 4 E SR 3.3.1.7 s 6.3% RTP

SR 3.3.1.11 with time
3R 3.3.1.15 constant

a 2 sec

-4 Intermediate Range 1(b),2 2 F.G SR 3.3.1.1 s 31.5% RTP
IC)

. Neutron Flux SR 3.3.1.8
SR 3.3.1.11

6. Source Range. Neutron 2Id) 2 H.I SR 3.3.1.1 s 1.42 E5 cpsFlux SR 3.3.1.8,

SR 3.3.1.11
SR 3.3.1.15

3(a), 4(a) 5(a) 2 1,J SR 3.3.1.1 s 1.42 E5 cps
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

(continued)

(a) -With Rod Control System capable of rod withdrawal or one or more rods not fully inserted.

(b)' Below the P-10 (Power Range Neutron Flux) interlock.

(c) ? Above the P-6' (Source Range Block Permissive) interlock,p

J(d); Below the P-6 (Source Range Block Permissive) interlock..-

.-
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RTS Instrumentation
3.3.1

[,]D Table 3.3.1-1 (page 2 of 6)
\ Reactor Trip System Instrumentation

APPLICABLE H00ES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDIT10NS CHANNELS CONDITIONS REQUIREMENTS VALUE

6. Overtemperature AT 1.2 4 E SR 3.3.1.1 Refer to
SR 3.3.1.3 Note 1 (Page
SR 3.3.1.6 3.3.1 18)
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15

7 Overpower AT 1.2 4 E SR 3.3.1.1 Refer to
SR 3.3.1.7 Note 2 (Page
SR 3.3.1.10 3.3.1-19)'
SR 3.3.1.15

8. Pressurizer Pressure

I ') 4 K SR 3.3.1.1 = 1869 psig
Ia. Low

SR 3.3.1.7
SR 3.3.1.10i

SR 3.3.1.15
b. High 1.2 4 E SR 3.3.1.1 s 2393 psig

SR 3.3.1.7
SR 3.3.1.10

- SR 3.3.1.15
t
%

I ') 3 K SR 3.3.1.1 s 93.5% of
I9. Pressurizer Water

Level - High SR 3.3.1.7 instrument
SR 3.3.1.10 span

II ') 3 K SR 3.3.1.1 = 89.3% of- 10. Reactor Coolant
Flow- Low (per loop) SR 3.3.1.7 loop mintrum

SR 3.3.1.10 measured flow
SR 3.3.1.15

I ') 4 K SR 3.3.1.13 94A
I11. Reactor Coolant Pump

(RCP) Breaker Position
(per train)

(continued)

(e) Above the P-7 (Low Power Reactor Trips Block) interlock.

,O
'(
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RTS Instrumentation
3.3.1

- []- Table 3.3.1-1 (page 3 of 6)i

Reactor Trip System nstrumentation
.

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

I ') 4 K SR 3.3.1.9 = 4920 V
I- 12. Undervoltage

RCPs (per train) SR 3.3.1.10
SR 3.3.1.15

II '3 4 K- SR 3.3.1.9 = 56.08 H213. Underfrequency
- RCPs (per train)- SR 3.3.1.10

SR 3.3.1.15

14. Steam Generator (SG)
Water Level - Low
Low (per SG)

a. Unit 1 1.2 4 E SR 3.3.1.1 = 16.1% of
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument
SR 3.3.1.15 span

.b. Unit 2- 1,2 4 E SR 3.3.1.1 = 34.6% of
SR 3.3.1.7 narrow range
SR 3.3.1.10 instrument
SR 3.3.1.15 span

,

)' 15. Turbine Trip

a. Emergency Trip IIII 3 L SR 3.3.1.10 = 815 psig
Header Pressure SR 3.3.1.14(per train)

-b. Turbine Throttle III' 4 L SR 3.3.1.10 = 11 openValve Closure SR 3.3.1.14(per train)

16. Safety Injection (SI) 1.2 2 trains M SR 3.3.1.13 NAInput from Engineered
Safety Feature
Actuatien System
(ESFAS)

(continued)

(e) Above the P-7 (Low Power Reactor Trips Block) interlock.

(f) Above the P-B (Power Range Neutroi Flux) interlock.

f-v

( '
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RTS Instrumentation
3.3.1

/ ') Table 3.3.1 1 (page 4 of 6)
k J Reactor Trip System Instrunentation'v

APPLICABLE MODES OR
OTHER SPECIFlED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

17, Reactor Trip
System Interlocks

a. Source Range Block 2(d) 2 0 SR 3.3.1.11 a 6E-11 ampPermissive, P-6 SR 3.3.1.12

b. Low Power Reactor
Trips Block, P-7

(1) P-10 Input 1 3 P SR 3.3.1.11 NA
SR 3.3.1.12

(2) P-13 Input 1 2 P SR 3.3.1.10 NA
SR 3.3.1.12

c. Power Range 1 3 P SR 3.3.1.11 5 32.1% RTP |Neutron Flux, P-8 SR 3.3.1.12 '

d. Power Range 1.2 3 0 SR 3.3.1.11 = 7 91 RTP andNeutron Flux, P-10 SR 3.3.1.12 5 12.1% RTP

e. Turbine Impulse. 1 2 P SR 3.3.1.10 s 12.13Pressure, P-13 SR 3.3.1.12 turbine power

18. Reactor Trip 1,2 2 trains N SR 3.3.1.4 NA
f~ - Breakers (RTBs)(9)
[ 3(a) 4(a), 5(a) 2 trains C SR 3.3.1.4 NA
Q ,r

19. Reactor Trip Breaker 1.2 1 each per RTB 0 SR 3.3.1.4 NA-Undervoltage and Shunt
Trip Mechanisms 3(a) 4(a) 5(a) 1 each per RTB C SR 3.3.1.4 NA

20. Automatic Trip Logic 1.2 2 trains M SR 3.3.1.5 NA

3(a), 4(a), 5(a) 2 trains C SR 3.3.1.5 NA

(a) With Rod Control System capable of rod withdrawal or one or more rods not fully inserted.

(d) Below the P-6 (Source Range Block Permissive) interlock.

(g) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.

l

.

\,.s)
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RTS Instrumentation
'

3.3.1

(O Table 3.3.1-1 (page 5 of 6)
iv' Reactor Trip System Instrumentation i

|Note 1: Overtemoerature AT !

The Overtemperature AT Function Allowable Value shall not exceed the following |
Trip Setpoint by more than 1.33% of AT span.

-

. . .

A T(1+r s) 1 K - K, (1+ r,s) 1 |i

T - T' + K (P -P')- f ( A I):s A T ' ' '
o 1 3 1(1+r s) 1+rs '(1+r s) (1+r s)a 3 s e

. . .
.

Where: AT is measured Reactor Coolant System (RCS) AT. F.
AT is the indicated AT at RTP, F.o

s is the Laplace transform operator, sec~
T,is the measured RCS average temperature. F.
T is the nominal T at RTP. s 588.4 F.y

P,is the measured pressurizer pressure, psig.
P is the nominal RCS operating pressure. = 2235 psig. l

.(m
() K = 1.325 K = 0.0297/ F K = 0.00181/psig1 2 3

73 = 8 sec r = 3 sec T s 2 sec2 3

T = 33 sec 7 - 4 sec 7 s 2 sec4 3 6

f (AI) = -3.35{24+(qt - q3)} when qt - 9o < - 24% RTPi
0% of RTP when -24% RTP s qt - q3 s 10% RTP
4.11{(qt - q3) - 10} when qt - go > 10% RTP

Where qt and q3 are percent RTP in the upper and lower halves
of the core, respectively, and qt + go is the total THERMAL
POWER in percent RTP.

!

7-.s

\ r
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RTS Instrumentation
3.3.1

[") Table 3.3.1-1 (page 6 of 6)
v Reactor Trip System Instrumentation

Note 2- Overoower AT

The Overpower AT Function Allowable Value shall not exceed the following Trip
Setpoint by more than 3.65% of AT span.

.
.

. - .. .

A T (1+r s)3 I rs 1 17:s A T ' K,-K T-K T -F -f,a n
'

o 3 6(1+T s) 1+T s 1+T s 1+T s 1+T 82 3 7 6 6
. . . . . . .

Where: AT is measured RCS AT. F.

ATo is the indicated AT at RTP. F.
s is the Laplace transform operator, sec'l
T,,is the measured RCS average temperature. F.
T is the nominal T.,, at RTP, s 588.4 F.

K - 1.072 K = 0.02/ F for increasing T ,, K - 0.00245/ F when T > T"4 s 6

0/ F for decreasing T ,, 0/ F when T s T"

ri - 8 sec r2 = 3 sec T s 2 sec3

7 s 2 sec 77- 10 sec6

f (AI) = 0 for all AI.2

,.

L)
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ESFAS Instrumentation
3.3.2

O 3.3 INSTRUMENTATIONV
3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.2-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

,

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Enter the Condition Immediately
with one or more referenced in

o required channels or Table 3.3.2-1 for the
V trains inoperable. channel (s) or

train (s).

B. One channel B.1 Restore channel to 48 hours
inoperable. OPERABLE status.

O_B

B.2.1 Be in MODE 3. 54 hours

AND

B.2.2 Be in MODE 5. 84 hours

(continued)

BRAIDWOOD - UNITS 1 & 2 3.3.2 - 1 Amendment 98
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ESFAS Instrumentation
3.3.2

('} ACTIONS (continued)
'''

CONDITION REQUIRED ACTION COMPLETION TIME
.

C. One train inoperable. C.1 NOTE
One train may be
by)assed for up to
4 lours for
surveillance testing
provided the other
train is OPERABLE.

Restore train to 6 hours
OPERABLE status.

2
C.2.1 Be in MODE 3. 12 hours

AND

C.2.2 Be in MODE 5. 42 hours

O(~s
D. One channel D.1 NOTE

inoperable. The inoperable
channel may be
by)assed for up to
4 lours for
surveillance testing
of other channels.

Place channel in 6 hours
trip.

@

D.2.1 Be in MODE 3. 12 hours

AND

D.2.2 Be in MODE 4. 18 hours

(continued)

BRAIDWOOD - UNITS 1 & 2 3. 3. 2 - 2 Amendment 98
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ESFAS Instrumentation
3.3.2

1

(') ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

E. One Containment E.1 NOTE
Pressure channel One additional
inoperable, channel may be I

by)assed for up to
4 lours for
surveillance testing.

Place channel in 6 hours
bypass.

M

E.2.1 Be in MODE 3. 12 hours |
|

AND

E.2.2 Be in MODE 4. 18 hours

,ry
V F. One channel or train F.1 Restore channel or 48 hours

inoperable. train to OPERABLE
status. |

i

F.2.1 Be in MODE 3. 54 hours

AND

F.2.2 Be in MODE 4. 60 hours

(continued)

! rx

k),

|
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ESFAS Instrumentation
3.3.2

O
(d ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. One train inoperable. G.1 NOTE
One train may be
by)assed for up to
4 lours for
surveillance testing
provided the other
train is OPERABLE.

Restore train to 6 hours |

OPERABLE status.

G
G.2.1 Be in MODE 3. 12 hours

AND

G.2.2 Be in MODE 4. 18 hours

rh
V

H. One channel H.1 NOTE
inoperable. One channel may be

by]assed for up to
2 lours for
surveillance testing

;

| provided the other l

channel is OPERABLE.

!

Place channel in I hour
trip.

M
| H.2.1 Be in MODE 3. 7 hours

AND

H.2.2 Be in MODE 4. 13 hours

(continued)

(-
O !
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ESFAS Instrumentation
3.3.2

,-}.( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

I. One channel I.1 NOTE
inoperable. The inoperable

channel may be
by)assed for up to
4 lours for
surveillance testing
of other channels.

Place channel in 6 hours
trip.

B
I.2 Be in MODE 3. 12 hours

J. One or more trains J.1 Declare associated Immediately
inoperable. auxiliary feedwater

(')/ pump inoperable.
t l

K. One channel K.1 NOTE
inoperable. The inoperable

,

'

channel may be
bypassed for up to

,4 hours for jsurveillance testing
of other channels.

Place channel in 6 hours
trip.

2
i

K.2.1 Be in MODE 3. 12 hours

AND

K.2.2 Be in MODE 5. 42 hours

'

(co1tinued)

BRAIDWOOD - UNITS 1 & 2 3.3.2 - 5 Amendment 98
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ESFAS Instrumentation
3.3.2

() ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

L. One or more. channels L.1 Verify interlock is 1 hour
inoperable. in required state for ,

existing unit
condition.

2
L.2.1 Be in MODE 3. 7 hours

AND

L.2.2 Be in MODE 4. 13 hours

I

SURVEILLANCE REQUIREMENTS

,m ---- NOTE

i ) Refer to Table 3.3.2-1 to deteranne which SRs apply for each ESFAS Function.

i

SURVEILLANCE FRE0VENCY
|

| SR 3.3.2.1 Perform CHANNEL CHECK. 12 hours
!

SR 3.3.2.2 Perform CGi. 31 days
|

|

|

| SR 3.3.2.3 -NOTE
'

Verification of relay setpoints not
required.

Perform TADOT. 31 days

(continued)A
,G
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ESFAS Instrumentation
3.3.2 i

i

SURVEILLANCE REQUIREMENTS (continued)
'

;

SURVEILLANCE FREQUENCY

SR 3.3.2.4 Perform ACTUATION LOGIC TEST. 31 days on a I

STAGGERED TEST
BASIS i

SR 3.3.2.5 Perform MASTER RELAY TEST. 31 days on a
STAGGERED TEST
BASIS

,

SR 3.3.2.6 Perform COT. 92 days

SR 3.3.2.7 Perform SLAVE RELAY TEST. 92 days

,

(j SR 3.3.2.8 NOTE

Verification of relay setpoints not
requi red.

,

Perform TADOT. 92 days
i

SR 3.3.2.9 NOTE
,

Verification of setpoint not required. '

Perform TADOT. 18 months |
I

(continued)

(3 i

L.)
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| ESFAS Instrumentation
3.3.2

'
/ ^; SURVEILLANCE REQUIREMENTS (continued)
'

SURVEILLANCE FREQUENCY,

:

|

SR 3.3.2.10 NOTE
iThis Surveillance shall include i

verification that the time constants are
| adjusted to the prescribed values.

Perform CHANNEL CALIBRATION. 18 months

|
1

I

SR 3.3.2.11 Verify ESFAS RESPONSE TIMES are within 18 months !limit. I
l

!

SR 3.3.2.12 Verify ESFAS RESPONSE TIMES are within 18 months on d ;limit. STAGGERED TEST |

BASIS |

,r 3

V

1

(
N. /
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!

| ESFAS Instrumentation
; 3 3.2

;

I-/ O Table 3.3.2 1 (page 1 of 6) 5

() . Engineered Safety Feature Actuation System Instrumentation'

|

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

1. Safety injection i

a. Manual Initiation 1.2.3.4 2 B SR 3.3.2.9 NA !

:

b. Automatic 1.2.3.4 2 trains C SR 3.3.2.4 NAActuation Logic SR 3.3.2.5 -

and Actuation SR 3.3.2.7 !Relays '

I c. Containment 1.2.3 3 D SR 3.3.2.1 s 4.6 psig I
| Pressure - High 1 SR 3.3.2.6 |'

i SR 3.3.2.10 1
i SR 3.3.2.12 ;

d. Pressurizer 1.2.3(a) 4 0 SR 3.3.2.1 = 1813 psig
Pressure - Low SR 3.3.2 6,

i SR 3.3.2.10
s
'

SR 3.3.2.12 )

e. Steam Line 1.2.3(a) 3 per steam D SR 3.3.2.1 = 614 psig(b)
Pressure - Low line SR 3.3.2.6

SR 3.3.2.10 j
SR 3.3.2.12

- 2. Containment Spray '

V a. Manual Initiation 1.2.3.4 2 B SR 3.3.2.9 NA j

| b. Automatic 1.2.3.4 2 trains C SR 3.3.2.4 NA ;Actuation logic SR 3.3.2.5 ,and Actuation SR 3.3.2.7 t
Relays

!

c. Containment . 1.2.3 4 E SR 3.3.2.1 s 21.2 psig
Pressure High - 3 SR 3.3.2.6 .

SR 3.3.2.10 '

SR 3.3.2.12

(continued)
|

| (a) Above the P-11 (Pressurizr essure) Interlock ,

j (b) Time constants used in the lead / lag controller are t a 50 seconds and tr s 5 seconds.i

|

|

,. .

(. . ,

'
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ESFAS Instrumentation !
3.3.2 ;

i

.\j\ . Table 3.3.2-1 (page 2 of 6)
Engineered Safety Feature Actuation System Instrumentation |

'!

APPLICABLE MODES OR I

OTHER SPECIFIED RE0ulRED SURVEILLANCE ALLOWABLE
' FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

1
3 Containment Isolation I

I

a. Phase A Isolation
1

(1) Manual 1,2,3,4 2 B SR 3.3.2.9 NAInitiation

(2) Automatic 1.2.3,4 2 trains C SR 3.3.2.4 NA )Actuation SR 3.3.2.5Logic and SR 3.3.2.7Actuation
Relays

I
(3) Safety Refer to Function 1 (Safety injection) for all initiation functions and requirements.Injection

b. Phase B Isolation

(1) Manual 1,2,3.4 2 B SR 3.3.2.9 NA. Initiation
i

;O' .
(2) Automatic 1.2,3,4 2 trains C SR 3.3.2.4 NA

| Actuation SR 3.3.2.5
it iogic and SR 3.3.2.7,k Actuation

Relays

(3) Containment 1,2,3 4 SR 3.3.2.1 s 21.2 psig
. Pressure- SR 3.3.2.6
. High - 3 SR 3.3.2.10

SR 3.3.2.12

|
| (continued) I

l

|

i I

| |
'

|

| I

:
'

i

|

:

|

C '

d
BRAIDWOOD - UNITS 1 & 2 3.3.2 - 10 Amendment 98
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ESFAS Instrumentation !
3.3.2

..

I
Table 3.3.2-1 (page 3 of 6) |

. Engineered Safety Feature Actuation System Instrumentation
]
!

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE I

FUNC110N CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE
'

4. Steam Line Isolation
i
,

a,. Manual Initiation 1.2(c) 3(C) 2 F SR 3.3.2.9 NA.

I

b. Automatic Actuation 1.2(93.3I9) 2 trains G SR 3.3.2.4 NALogic and Actuation SR 3.3.2.5 )Relays SR 3.3.2.7
i

I

c. Containment 1.2I9) 3(9) 3 D SR 3.3.2.1 s 9.4 psig iPressure - High 2
.

SR 3.3.2.6 i

SR 3.3.2.10
SR 3.3.2.12

d. Steam Line Pressure

(1)' Low 1.2(9I.3(a)(f)(g) 3 per steam D SR 3.3.2.1 a 614 psig(b)
line SR 3.3.2.6

SR 3.3.2.10
SR 3.3.2.12

;|
'

(2) Negative 3(d)(g) 3 per steam D SR 3.3.2.1 s 165.3 psi (')
(O) - Rate - High line SR 3.3.2.6 )i v SR 3.3.2.10

SR 3.3.2.12

_%.

{ continued)

(a) Above the P-11 (Pressurizer Pressure) interlock.

(b) LTime constants used in tne lead / lag controller are t a 50 seconds and t, s 5 seconds.i

(c) Except when all Main Steam Isolation Valves (MSIVs) are closed.

(d) ' Below the P-11 (Pressurizer Pressure) interlock with Function 4.d.1 blocked. |
i(e)' Time constant utilized in the rate / lag controller is a 50 seconds. '

i

| -(f) Below the P-11 (Pressurizer Pressure) interlock with function 4.d.2 not enabled.

(g) Except when all Main Steam Isolation valves (MSIVs) and MSIV bypass valves are closed.
;

|

|
i; j

l

r j

|

(O |

gf
i

BRAIDWOOD~- UNITS 1 & 2 3.3.'2 - 11 Amendment 98 |
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 4 of 6)4 ) Engineered Safety Feature Actuation System Instrunentation

' APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE' FUNCTION CONDITIONS CHANNELS C0iDIT10NS REQUIREMENTS VALUE

5, Turbine Trip and
Feedwater Isolation

a. Automatic 1,2(h) 3(h) 2 trains G SR 3.3.2.4 NA.

Actuation logic SR 3.3.2.5and Actuation SR 3.3.2.7Relays

b. Steam Cenerator
(SG) Water
Level - High High.

'

'

(P-14)
i

1) Unit 1 1.2(h) 3(h) 4 per SG D SR 3.3.2.1 s 89.9% of
,

,

SR 3.3.2.4 narrow range i
SR 3.3.2.5 instrument

'

SR 3.3.2.6 span *

SR 3.3.2.7
SR 3.3.2.10
SR 3.3.2.12

2) Unit 2 1.2(h) 3(h) 4 per SG D SR 3.3.2.1 s 82.8% of I,

SR 3.3.2.4 narrow range
SR 3.3.2.5 instrument
SR 3.3.2.6 span 1/ SR 3.3.2.7

i SR 3.3.2.10
SR 3.3.2.12

,

i

c. Safety Injection Refer to Function 1 (Safety injection) for all initiation functions and requirements.

,- (continuea) |
4

!
(h) Except when all Feedwater Isolation Valves are closed or isolated by a closed manual valve.

I

l
1

i

t
(

BRAIDWOOD - UNITS 1 & 2 3.3.2 - 12 Amendment 98 |
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ESFAS Instrumentation
.

3.3.2

[ Table 3.3.2 1 (page 5 of 6)j Engineered Safety feature Actuation System Instrumentation

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

i

. 6. Auxiliary feedwater

a. Automatic Actuation 1.2.3 2 trains G SR 3.3.2.4 NALogic and Actuation SR 3.3.2.5
Relays SR 3.3.2.7

b. SG Water Level - Low
Low

1) Unit 1 1.2.3 4 per SG D SR 3.3.2.1 = 16.1% of
SR 3.3.2.6 narrow range
SR 3.3.2.10 instrument
SR 3.3.2.12 span

2) Unit 2 1.2.3 4 per SG D SR 3.3.2.1 = 34.Bt of
SR 3.3.2.6 narrow range
SR 3.3.2.10 instrument
SR 3.3.2.12 span

c. Safety. Injection Refer to Function 1 (Safety injection) for all initiation functions and requirements. '

d. Loss of Offsite Power 1.2.3 2 H SR 3.3.2.3 = 2730 V(Undervoltage on SR 3.3.2.10
Bus 141(241)) SR 3.3.2.11,?m\

' e. Undervoltage Reactor . 1.2 4 I SR 3.3.2.8 = 4920 V
Coolant Pump (per SR 3.3.2.10

| train) SR 3.3.2.12

.f. Auxiliary feedwater 1.2.3 1 per train J SR 3.3.2.1 = 17.4 psia
Pp Suction Transfer SR 3.3.2.2
on Suction SR 3.3.2.10
Pressure - Low

!

7. Switchover to Containment

[
Sump

| a. Automatic Actuation 1.2.3.4 2 trains C SR 3.3.2.4 NA
| 1.ogic and Actuation SR 3.3.2.5

Relays SR 3.3.2.7
I
|-

( b. Refueling Water 1.2.3.4 4 K SR 3.3.2.1 = 44.7% of
Storage Tank (RWST) SR 3.3.2.6 instrument

'

Level - Low Low SR 3.3.2.10 span
SR 3.3.2.12

l'
! Coincident with Refer to function 1 (Safety Injection) for all initiation functions and requirements.

Safety Injection

(continued)
:
.

i/, G
o+

iV
.
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ESFAS Instrumentation
3.3.2

4

-

|Table "J.3.2 1 (page 6 of 6) |

Engineered Safety Feature Actuation System Instrumentation
]
|

-|APPLICABLE MODES OR ;

' --
FUNCTION ~

OTHER SPECIFIED REQUIRED .SURVE!LLANCE ALLOWABLE. 1
. .

CONDITIONS CHANNELS CONDITIONS REQUIREMENTS- VALUE i

|
i8; ESFAS Interlocks
1

a, Reactor Trip,.P-4 1,2.3 ' 2 per train F SR 3.3.2,9 NA
|

.I
| b. . Pressurizer Pressure,. 1,2,3 2- L SR 3.3.2,6 s 1936 psig

P-11 SR 3.3.2.10 ;
i

.
. I

c.:- T.,, - Low Low. P-12 1,2,3 3 L SR 3.3.2.6 = 546.9'F -
.

SR 3.3.2.10

|- . . _ . . . . - - - - - _ _ . _ . . . . _ . . _ _ _ . _ _ _ _ . . _ . _

|
,

I

e

:

i

!

!,!s

!

,

F

I

I

i

|
1

.

A

i

BRAIDWOOD - UNITS 1 & 2 3.3.2 - 14 Amendment 98
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PAM Instrumentation!
3.3.3

()J 3.3 INSTRUMENTATION
R.,

j 3.3.3 Post Accident Monitoring (PAM) Instrumentation
,

LCO 3.3.3 The PAM instrumentation for each Function in Table 3.3.3-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.3-1.

ACTIONS

NOTES
1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

('T A. One or more Functions A.1 Enter the Condition Immediately
C/ with one or more referenced in !required channels Table 3.3.3-1 for the i

inoperable. channel. j

;

1

B. As required by B.1 Restore required 30 days j
Recuired Action A.1 channel to OPERABLE i

anc referenced in status. I

Table 3.3.3-1.

I

C Required Action and C.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition B Specification 5.6.7.
not met.

(continued)

(\
U-

4
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|

PAM Instrumentation
3.3.3

Il ACTIONS (continued)
\s' i

CONDITION REQUIRED ACTION COMPLETION TIME |
,

|
D. As required by D.1 Restore one required 7 days

Recuired Action A.1 channel to OPERABLE
anc referenced in status. 1

Table 3.3.3-1. !

!

E. NOTE E.1 Restore all but one 7 days
Not applicable to required channel to
Function 15. OPERABLE status.

One or more Functions
iwith two or more !

required channels
incperable.

I
F. Two hydrogen monitor F.1 Restore one hydrogen 72 hours

[] channels inoperable. monitor channel to
V OPERABLE status.

G. NOTE G.1 Be in MODE 3. 6 hours--

Nat appi; cable to
Functions 13, 12 and AND
14.

G.2 NOTE
Not applicable to

Required Action and Function 15.
associated Completion
Time of Condition D.
E, or F not met. Be in MODE 4. 12 hours

(continued)

(~)
LJ 1
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PAM Instrumentation
3.3.3

(~T ACTIONS (continued);

'''' '

CONDITION REQUIRED ACTION COMPLETION TIME

H. NOTE H.1 Initiate action in Immediately
Only applicable to accordance with ;
Functions 11, 12., and Specification 5.6.7. I

14.

Required Action and
associated Completion
Time of Condition D or
E not met, i

i

|

SURVEILLANCE REQUIREMENTS |

NOTE
SR 3.3.3.1 and SR 3.3.3.2 apply to'each PAM instrumentation Function in
Table 3.3.3-1.m

(Oi \

SURVEILLANCE FREQUENCY |
l

1

iSR 3.3.3.1 Perform CHANNEL CHECK for each required 31 days i

instrumentation channel that is normally l

energized.

SR 3.3.3.2 NOTE---
Radiation detectors for Function 11, ;

Containment Area Radiation, are excluded.

I
Perform CHANNEL CALIBRATION. 18 months |

i

(~ ,

.N)
BRAIDWOOD - UNITS 1 & 2 3. 3. 3 - 3 Amendment 98
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+-

PAM' Instrumentation
3.3.3

f f ". -
. Table 3.3.3.1 (page 1 of 1)-

--t Post Accident Monitoring Instrumentation
-

APPLICABLE MOCCS
OR OTHER

SPECIFIED
FUNCTION CONDITIONS REQUIRED CHANNELS CONDITIONS

1. Re6ctor Coolant System (RCS) Pressure : 1.2.3 2 B
LWide Range)

' 2 . RCS Hot leg Temperature .(Wide Range) 1.2.3 "2 B-

3. RCS Cold Leg Temperature (Wide Range) 1.2.3 2 B

4. . Steam Generator- (SG) Water Level 1.2.3 1 0
(Wide Range)(per SG)'

.

[ 5. SG Water level (Narrow Range)(per SG) 1.2.3 1 D

' 6. - Pressurizer Water Level (Narrow Range) 1.2.3 '2 B

7. Containment Pressure (Wide Range) 1.2.3 2 B

~1
,,

. 8.' : Steam Line Pressure (per SG) 1.2.3 2 B l

9. Refueling Water Storage Tank Water Level 1.2.3 2 B

10. Containment Floor Water Level (Wide. Range) 1.2.3 2 B

11. Containment Area Radiation (High Range) 1.2.3 1 D i

12. Main Steam Line Radiation (per steam line) 1.2.3 1 D

13. Core Exit Temperature (per core quadrant) 1.2.3 4 B

!n 14. Reactor Vessel Water level. 1.2.3 2 B.
15. Hydrogen Monitors 1.2 2 B

L
.

|

1

r
|

L
|.
[ .'
;

h
'

j

!
;

|

I.

1

'

<

!>

I
i

O
%)
'
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t

Remote Shutdown System }
3.3.4

)
i
J

- 3.3 : INSTRUMENTATION

'~ 3. 3. 4 Remote Shutdown System -- )
!

LCO 3.3.4 The Remote Shutdown System Functions in Table 3.3.4-1 shall
-

'be OPERABLE.
1>

:
|

APPLICABILITY: MODES 1. 2, and 3.

ACTIONS

NOTES
- - - - - -

1. LCO 3.0.4 is not applicable.

2. SeparateoCondition entry is allowed for each Function.
1
i

CONDITION -REQUIRED ACTION COMPLETION TIME

'

iMy . A. One or more-required A.1 Restore required 30 days.
4/. Functions inoperable. Function to OPERABLE'

status.
i ..-

i

. .

B.' Required Action and. B,1 Be in: MODE 3. 6 hours-

. associated Completion -

. Time not met. AND
|

L B.2 Be in MODE- 4. 12 hours j

!

I'
4

i

L

1-
!;

V,

;

'N
ELA.

:BRAIDWOOD:- UNITS l'& 2:. ' 3.3.4 - 1 Amendment 98
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!

l
Remote Shutdown System ;

3.3.4 j
.. . t

OI ' SURVEILLANCE REQUIREMENTS
M

SURVEILLANCE- FREQUENCY- 1

I
-

i

LSR- 3.3.4.1' Perform CHANNEL CHECK for each required '31 days )instrumentation channel that is normally i
energized.

i

SR 3.3.4.2 NOTE

-Neutron detectors are excluded-from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION for each 18 months
required instrumentation channel.

,

\'
4

.

: O
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- -- .. . . . _ - . .



.

1

1 Remote Shutdown System
|- 3.3.4
|
1

-[V1
Table'3.3.4-1 (Page 1 of 1)

Remote Shutdown Monitoring Instrumentation

|
REQUIRED

FUNCTION / INSTRUMENT PARAMETER NUMBER OF CHANNELS

I
l

1. Intermediate Range Neutron Flux 1
1

2. Source Range Neutron Flux 1

| 3. Reactor Coolant Temperature - Wide Range

a. Hot Leg (per loop) 1

b. Cold Leg (per loop) 1,

1

4. Pressurizer Pressure 1

(~.
V' 5. Pressurizer Level 1

l6. Steam Generator Pressure (per SG) 1-

7. Steam Generator Level (per SG) 1

8. Residual Heat Removal Temperature 1
,

9. Auxiliary Feedwater Flow Rate (per SG) 1

l I
l!

'

.

I
V

1 BRAIDWOOD - UNITS l'& 2 3.3.4 - 3 Amendment 98
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LOP DG Start Instrumentation !
3.3.5 *

3.3 ' INSTRUMENTATION-

'3.3.5 ; Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation !.

LCO 3.3.5 Two' channels jer bus of the loss of voltage Function and two !

.

channels per aus of the degraded voitage Function shall be !
<

OPERABLE. i

!

!
!

APPLICABILITY: MODES 1. 2. 3. and 4- '

When associated DG is requi, red.to be OPERABLE by LC0 3.8.2, -|"AC Sources-Shutdown. :

ACTIONS i
i

!- NOTE- - -

Separate Condition entry is allowed for each Function.
______ _

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1- NOTE
with one channel on For' loss of voltage
one cr more buses- Function the
inoperable. inoperable channel

--may be bypassed for
,

up-to 2 hours for '

surveillance testing
of the other channel.

Place channel in 1 hour
trip. !

!

I

lB .' One or more Functions B.1 Restore one channel 1 hour
with two channels on for the Function on
one or more buses the affected bus to

,

inoperable. OPERABLE status.
;

|:
| (continued)
: ;,

.-

.
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LOP DG Start Instrumentation
3.3.5

| ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C .' Required Action and C.1 Enter applicable Immediately
associated Completion Condition (s) and
Time not met. Required Action (s)

for the associated DG
made inoperable by
LOP DG start
instrumentation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.5.1 NOTE

Verification of relay setpoints not
.e required.
(

Perform TADOT. 31 days

SR 3.3.5.2 Perform CHANNEL CALIBRATION with setpoint 18 months
Allowable Value as follows:

a. Loss of voltage Allowable Value
a 2730 V with a time delay of
s 1.9 seconds.

b. Degraded voltage Allowable Value
= 3930 V with a time delay of
310 30 seconds.

BRAIDWOOD - UNITS 1 & 2 3.3.5 - 2 Amendment 98
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Containment Ventilation Isolation Instrumentation
1

3.3.6 '

'

3.3 INSTRUMENTATIONV)
3.3.6 Containment Ventilation Isolation Instrumentation

LCO 3.3.6 The Containment Ventilation Isolation instrumentation for
each Function in Table 3.3.6-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.6-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

,

A. One radiation A.1 Restore the affected 4 hours
monitoring channel channel to OPERABLE
inoperable. status,(--)g s

\_

(continued)

,-

(s/
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Containment Ventilation Isolation Instrumentation
3.3.6

(~') ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

B. NOTE B.1 Enter applicable Immediately
Only applicable in Conditions and
MODE 1, 2, 3 or 4. Required Actions of

LC0 3.6.3.
" Containment

One or more automatic Isolation Valves "
actuation trains for containment purge
inoperable. valves made

inoperable by
@ isolation

instrumentation.
Two radiation
monitoring channels
inoperable.

@

Required Action and
associated Completion
Time of Condition A
not met.p)L

C. NOTE- C.1 Place and maintain Immediately
Only applicable when containment purge
Item c.2 of LCO 3.9.4 valves in the closed
is required. position.

@
Two radiation
monitoring channels C.2 Enter applicable Immediately
inoperable. Conditions and

Required Actions of
@ LCO 3.9.4

" Containment
Required Action and Penetrations." for
associated Completion containment purge
Time of Condition A valves made
not met. inoperable by

isolation
instrumentation,

n
()

BRAIDWOOD - UNITS 1 & 2 3. 3. 6 - 2 Amendment 98
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Conta~inment Ventilation Isolation Instrumentation
3.3.6

/^'t SURVEILLANCE REQUIREMENTSv)
NOTE-

Refer to Table 3.3.6-1 to determine which SRs apply for each Containment
Ventilation Isolation Function.

SURVEILLANCE FREQUENCY

SR 3.3.6.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.6.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.6.3 Perform MASTER RELAY TEST. 31 days on a
STAGGERED TEST
BASIS

,-

V
SR 3.3.6.4 Perform COT. 92 days

SR 3.3.6.5 Perform SLAVE RELAY TEST. 92 days

SR 3.3.6.6 Perform CHANNEL CALIBRATION. 18 months

,\

%d
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...

. Containment Ventilation' Isolation Instrumentation
3.3.6s

|

.

'I-

Table 3.3.6-1 (page 1 of 1)
( ~ Containment ventilation Isolation Instrumentation

APPLICABLE
MODES OTHER

kR
-

TRIP SETPOINT|- FUNCTION REQUIRED CHANNELS

_

COND1TIONS

1. Manual Initiation -' Phase A Refer to LCO 3.3.2. "ESFAS Instrumentation." Function 3.a.1. for all
initiation functions and requirements. ,

2. Manual Initiation - Phase B Refer to LCO 3.3.2. ''ESFAS Instrumentation." Function 3.b.1, for all
initiation functions and requirements. '

,

1

3. Automatic Actuation Lo 1.2.3.4 2 trains SR 3.3.6.2 NA: and Actuation Relays gic SR 3.3.6.3.-
,

SR 3,3.6.5

4c Containment 1.2.3.4.(a) 2 SR 3.3.6.1 (b) .
Radiation - High SR 3.3.6.4

SR 3.3.6.6
+

5. Safety injection Refer to LCO 3.3.2. "ESFAS Instrumentation." function 1. for all initiationu
,' functions and requirements.

. I

I
;

j

[(a) When Item c.2 of LCO 3.9.4 is required.

.(b)- Trip setpoint shall be established such that actual submersion dose rate is s 10 mR/hr.in the Containment
' Building. The trip setpoint may be increased above this value in accordance with the methodology established
in the Offsite Dose Calculation Manual.

|
!

i

[ :

!

| 1

L
t

i

!/T
l'% f

~
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|VC Filtration System Actuation Instrumentation
|

3.3.7 '

( ') 3.3 INSTRUMENTATION
LJ ;

3.3.7 Control Room Ventilation (VC) Filtration System Actuation
Instrumentation

LCO 3.3.7 The VC Filtration System actuation instrumentation for each
Function in Table 3.3.7-1 shall be OPERABLE.

i
1
.

APPLICABILITY: According to Table 3.3.7-1.

ACTIONS I

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more channels A.1 Place the redundant I hour
on one train VC Filtration System
inoperable. train in normal mode.

@

('~' A.2 Place one VC 1 hour
()3 Filtration System

train in emergency
mode.

. B. One or more channels B.1 Place one VC 1 hour
I on both trains Filtration System
; inoperable, train in emergency

mode.'

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND

or B not met in,

! MODE 1. 2. 3. or 4. C.2 Be in MODE 5. 36 hours
|

4

(continued)

{v
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VC Filtration System Actuation Instrumentation
3.3.7

(''T ACTIONS (continued)
U

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Suspend movement of Immediately
associated Completion irradiated fuel
Time of Condition A assemblies.
or B not met during
movement of irradiated
fuel assemblies.

E. Required Action and E.1 Suspend CORE Immediately
associated Completion ALTERATIONS.
Time of Condition A
or B not met in MODE 5 AND
or 6.

E.2 Initiate action to Immediately
restore one VC
Filtration System
train to OPERABLE
status.

o]/'

SURVEILLANCE REQUIREMENTS

-NOTE
Refer to Table 3.3.7-1 to determine which SRs apply for each VC Filtration
System Actuation Function.

SURVEILLANCE FREQUENCY

SR 3.3.7.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.7.2 Perform COT. 92 days

(continued)

\_/
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VC Filtration System Actuation Instrumentation
3.3.7

n
~

( ') SURVEILLANCE REQUIREMENTS (continued)
'''

SURVEILLANCE FREQUENCY

SR 3.3.7.3 Perform CHANNEL CALIBRATION. 18 months

_ _ _ _ _ _ _ _ . _ _ _

, . -

RJ

(3
C/

BRAIDWOOD - UNITS 1 & 2 3. 3.7 - 3 Amendment 98
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r

VC Filtration System Actuation Instrumentation
3.3.7 :

.

;

| 'O Table 3.3.7-1 (page 1 of 1) . |1 4 VC Filtration System Actuation Instrunentation|

! %J.
l. j

-APPLICABLE MODES

FUNCTION THE

hNREQUIRED CHANNELS TRIP SETPOINT5 CIp ED
CONDITIONS

!

i

' 1. Control Room 1.2.3.4.5,6.(a) 2 per train SR 3.3.7.1 s 2 mR/hr '

- Radiation-Gaseous SR 3.3.7 2 '

|;SR 3.3.7.3

\

2. Safety Injection Refer to LCO 3.3.2. *ESFAS Instrumentation.' Function 1. for all initiation
1

<

functions and requirements. '

,

)
i

l'. (a) 'During movement of irradiated fuel assemblies.

:
,

il
1 ;

l,

'
!

l

I,

oa
L
l..

t'

1'

,

|

|
1

G- {
'

(v -
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FHB Mntilation System Actuation Instrumentation
3.3.8

I

~'

(O' 3.3 INSTRUMENTATION

3.3.8 Fuel Handling Building Exhaust Filter Plenum (FHB) Ventilation System
'

Actuation Instrumentation

i

LCO 3.3.8 The FHB Ventilation System actuation instrumentation for a

each Function in Table 3.3.8-1 shall be OPERABLE. |

)
s

APPLICABILITY: According to Table 3.3.8-1.

' ACTIONS
|

NOTE- |LCO 3.0.3 is not applicable. !

CONDITION . REQUIRED ACTION COMPLETION TIME

A. One channel A.1 Restore channel to 7 days
:

- inoperable. OPERABLE status. ;

Yrm |

(continued)

i

|-
! l
'

|,

k.) i
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FHB Ventilation Syste.: Actuation Instrumentation
3.3.8 ,

(O) ACTIONS (continued)
A.

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Place in emergency Immediately
associated Completion mode one FHB
Time not met. Ventilation System

train capable of
@ being powered by an

OPERABLE emergency
Two channels power source.
inoperable.

E
i

B.2.1 Suspend movement of Immediately
'

irradiated fuel
assemblies in the
fuel handling
building.

AND

B.2.2 NOTE- |Only required with
q equipment hatch not
Q intact.

Suspend movement of Immediately
irradiated fuel
assemblies in the
containment. i

AND

B.2.3 NOTE
Only required with
equipment hatch not
intact

Suspend CORE Immediately
ALTERATIONS.

BRAIDWOOD - UNITS 1 & 2 3. 3. 8 - 2 Amendment 38
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FHB Ventilation System Actuation Instrumentation
3.3.8

('' \ SURVEILLANCE REQUIREMENTS
%.

NOTE
Refer to Table 3.3.8-1 to determine which SRs apply for each FHB V(ntilation
System Actuation Function.

|

!

| SURVEILLANCE FREQUENCY
,

!
SR 3.3.8.1 Perform CHANNEL CHECK. 12 hours

|
;

SR 3.3.8.2 Perform COT. :? days

| SR 3.3.8.3 Perform CHANNEL CALIBRATION. 18 months

I

l

(l
\J

i

1

(3
\s'

BRAIDWOOD - UNITS 1 & 2 3. 3. ;B - 3 Amendment 98



. _ ._.-._ ..._.._.. _ ._ _._ _ _._. .. _ _ _ . . _ _ . . _ . _ . _ - . . . . . . _ _ . . . _ . _ . _ . . . _ . _

.FHB Ventilation System Actuation Instrumentation- I
3.3.8 :

j

!

Table 3.3.8 1 (page 1 of 1)
{

.M FHB Ventilation System Actuation Instrumentation <
'

I

,

l
APPLICABLE l

TUNCTION H00ES THER

kE h TRIP S(TPOINT |REQUIRED CHANNELS5p C FIED
CONDITIONS

i

i
1. Fuel Handling Building (a).(b).(c) 2 SR 3.3.8.1 s 5 mR/hr iRadiation . ' SR 3.3.8.2 iSR 3.3,8.3 J

:

I
. i

'2. Safety in,)ectiot; Refer to 100 3.3.2. *ESFAS Instrumentation." Function 1. for all initiation i
functions and requirements, !

. 1

- (a) During movement of irradiated fuel assemblies in the fuel handling building.

'(b) During movement of irradiated fuel assemblies in the containment with the equipment hatch not intact. )
.(c) During CORE ALTERATIONS with the equipment haten not intact, l

Ii

'

1
;

.. i

i
i |
r- s .

:

. I

i
.

,

!,
; i

'

\:

r

i

;

i-
,

9

.

,

4

:

: L./ -
,
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BDPS
3.3.9

3.3' INSTRUMENTATION-

'3.3.9 Boron Dilution Protection System (BDPS)

.LCO 3.3.9 Two trains of.the BDoS shall be OPERABLE.

NOTE
.

--

The boron dilution flux doubling signal may be blocked in
MODE 3 during reactor startup.

;

LAPPLICABILITY: MODES 3. 4, and 5.

ACTIONS-

NOTE

Unborated water source isolation valves may be unisolated intermittently under
administrative controls.

- .

CONDITION REQUIRED ACTION COMPLETION TIMEO .

A. One train _ inoperable. A.1 Restore train to 72 hours
OPERABLE status. ;

i

B. Required Action and B.1 Close unborated water 1 hour
associated Completion source isolation

. Time of Condition A valves.
not met.

AND ,

B.2 Verify unborated Once per 31 days ,

water source
isolation valves:
closed.,

(continued)

|-

O
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BDPS

3.3.9

['~') ACTIONS (continued)
''''

CONDITION REQUIRED ACTION COMPLETION TIME
._

C. Two trains inoperable C.1 Close.and deactivate 8 hours
due to the Refueling isolation valves from
Water Storage Tank the RWST.
(RWST) boron
concentration not
within limits.

D. Two trains ino)erable D.1 Close unborated water 1 hour ;
for reasons otler than source isolation '

Condition C. valves.

AND

D.2 Perform SR 3.1.1.1. 1 hour |

AND

Once per |
/~~x 12 hours I( ,) thereafter

AND

D.3 Verify unborated Once per
water source 12 hours
isolation valves
closed.

E. Two trains inoperable E.1 Suspend positive Immediately
due to required source reactivity additions.
range neutron flux
monitor inoperable for
control room
monitoring of core
status.

,-
!
x_
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BDPS |

3.3.9
'

1

E'i SURVEILLANCE REQUIREMENTS
| U- !

| SURVEILLANCE FREQUENCY

SR 3.3.9.1 NOTE

Not required to be performed prior to
lentering MODE 3 from MODE 2 until 4 hours '

,

l after entry into MODE 3.
1
)

Verify required source range monitor signal 12 hours
to BDPS is indicating a count rate
a 10 cps.

!

,

SR 3.3.9.2 Verify required reactor coolant pump in 12 hours
operation.

SR 3.3.9.3 Verify each Reactor Coolant System loop 12 hours
isolation valve is open.

(3
,Y

SR 3.3.9.4 Perform CHANNEL CHECK. 12 hours

SR 3.3.9.5 Verify RWST boron concentration is greater 7 days
than the equivalent SDM limits specified in ,

I

the COLR. :
1

SR 3.3.9.6 Verify each manual, aower operated and 31 days
automatic valve in t1e flow path, that is i

not locked, sealed, or otherwise secured in
position, is in the correct position.

I

SR 3.3.9.7 Verify the BDPS alarm setpoint is less than 92 days
or equal to an increase of twice the count
rate within a 10 minute period.

('']s (continued)
w

|
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BDPS
3.3.9

\)l' SURVEILLANCE REQUIREMENTS (continued)
J

SURVEILLANCE FREQUENCY

SR 3.3.9.8 NOTE

Not required to be performed prior to
entering MODE 3 from MODE 2 until 4 hours
after entry into MODE 3.

Perform COT. 92 days

SR 3.3.9.9 Verify each BDPS valve actuates to its 18 months
correct position on an actual or simulated
signal.

SR 3.3.9.10 NOTE

Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION. 18 months

!

O
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!

RCS Pressure. Temperature, and Flow DNB Limits i
3.4.1 |

-
,

i

L3.4 REACTOR COOLANT SYSTEM (RCS)

:3.4.1 RCS Pressure. Temperature, and Flow Departure from Nucleate Boiling |(DNB)1 Limits I

;'

.

-
1

-

LCO: 3.4.1 RCS DNB parameters for pressurizer pressure. RCS average I
temperature, and RCS total flow rate shall be within the
limits'specified below;

a. Pressurizer pressure = 2219 psig:

b, . RCS average temperature.(Tm) s 591.2 F: and

c. ' RCS total flow rate a 371.400 gpm.

NOTE

' Pressurizer pressure limit.does not apply during:

a. THERMAL POWER ramp > 5% RTP per minute: or

b. - THERMAL POWER step > 10% RTP.
; . i

. .

() ' APPLICABILITY: MODE 1.

. I| '
ACTIONS

<

CONDITION REQUIRED ACTION COMPLETION TIME
i

|-
.

A. One or more RCS DNB A.1 Restore.RCS DNB 2 hours
' parameters not within parameter (s) to

- |
b. limits. within limit. j

L
B. Required Action and B.1 B.e in MODE 2. 6 hours ip, associated Completion :

p Time not met. ]

[ !

. . ;

I |
i 1

I

|

;O
:
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RCS Pressure. Temperature, and Flow DNB Limits
3.4.1

(~'s SURVEILLANCE REQUIREMENTS
(. /

SURVEILLANCE FREQUENCY

SR 3.4.1.1 Verify pressurizer pressure is a 2219 psig. 12 hours I

i

i

SR 3.4.1.2 Verify RCS average temperature (T,y) is 12 hours
s 591.2 F.

|
.

i

SR 3.4.1.3 Verify RCS total flow rate is 12 hours
a 371.400 gpm.

i

l

SR 3.4.1.4 NOTE

Not required to be performed until 7 days
after a 90% RTP.

Verify by precision heat talance that RCS 18 months(-) total flow rate is a 371,400 gpm. jv

|

;-

|

I
,

,es
: \

U
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RCS Minimum Temperature for Criticality
-3.4.2

'3.4~ REACTOR COOLANT SYSTEM (RCS)

3.'4 ~. 2 RCS_ Minimum. Temperature for Criticality

.LC0~3M.2. Each RCS loop average temperature (T,,,) shall be a 550 F.

'APPLICdBILITY: MODE.1,
MODE 2 with k a 1.0.eff

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. T ,,-in one or more RCS A.1 Be in MODE ~2 with 30 minutes
loops not within k,ff < 1.0.
limit.

O
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.2.1 Verify RCS T,,, in each loop a 550 F. 12 hours

O
.

-BRAIDWOOD - UNITS 1 & 2- 3.4. 2 - 1 Amendment 98
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RCS P/T Limits
3.4.3

('~') 3.4 REACTOR COOLANT SYSTEM (RCS)
v

3.4.3 RCS Pressure and Temperature (P/T) Limits

LCO 3.4.3 RCS pressure. RCS temperature, and RCS heatup and cooldown
rates shall be maintained within the limits specified in the
PTLR.

APPLICABILITY: At all times.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1 Restore parameter (s) 30 minutes
Required Action A.2 to within limits.
shall be completed
whenever this AND

Condition is entered.
A.2 Determine RCS is 72 hours

./~'g acceptable for
s ,/ Requirements of LCO continued operation.
'

not met in MODE 1. 2,
3. or 4.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 36 hours

(continued)

|

|

!

|

,, y
%_,Y
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RCS P/T Limits
3.4.3

(D ACTIONS (continued)'j,

CONDITION REQUIRED ACTION COMPLETION TIME

C. NOTE C.1 Initiate action to Immediately
Required Action C.2 restore parameter (s)
shall be completed to within limits.
whenever this ,

1

Condition is entered. AND

C.2 Determine RCS is Prior to
Requirements of LCO acceptable for entering MODE 4
not met any time other continued operation,
than in MODE 1, 2. 3.

.

or 4. '

l

!

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
l

'' -) SR 3.4.3.1 NOTE
-

Only required to be performed during RCS
heatup and cooldown operations and RCS
inservice leak and hydrostatic testing.

Verify RCS pressure, RCS temperature, and 30 minutes
RCS heatup and cooldown rates are within '

the limits specified in the PTLR.

(~NL]
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|

j

RCS Loops-MODES 1 and 2 I

3.4.4
1

'

3.4 REACTOR COOLANT. SYSTEM ('RCS)
'

3 4.4 RCS Loops-MODES 1 and 2
1
,

!

LCO 3.4 4 Four RCS loops shall be OPERABLE and in operation. i

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirements ofL A.' 1 Be in MODE 3. 6 hours
LCO not met.

1

I
. .. !

-SURVEILLANCE REQUIREMENTS

'
|

-

'' d SURVEILLANCE FREQUENCY

I

SR 3.4.4.1 . Verify each RCS loop is in operation. 12 hours

E

f

L

|
t
I

i
L

->

if3 :q ,

.

'
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|

RCS Loops-MODE 3
3.4.5

|

| (^} 3.4 REACTOR COOLANT SYSTEM (RCS)
j|w ,

3.4.5 RCS Loops-MODE 3 |;

|

LC0 3.4.5 Two RCS loops shall be OPERABLE and either:

a. Two OPERABLE RCS loops shall be in operation when the
Rod Control System is capable of rod withdrawal; or

b. One OPERABLE RCS loop shall be in operation when the Rod
Control System is not capable of rod withdrawal. !

!

NOTE-
All reactor coolant pumps may be removed from operation for,

; s I hour per 8 hour period provided:
;

a. No o)erations are permitted that would cause reduction |

of t1e RCS baron concentration: and

b. Core outlet temperature is maintained 2 10 F below
saturation temperature.

,

|
i(c~) APPLICABILITY: MODE 3.

'

N

i

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required RCS loo) A.1 Place the Rod Control 1 hour
not in operation wit 1 System in a condition
Rod Control System incapable of rod
capable of rod withdrawal.

i
withdrawal.

(continued)

I,')ucv
I
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RCS Loops-MODE 3
3.4.5

Il ACTIONS (continued)
(/

CONDITION REQUIRED ACTION COMPLETION TIME

B. No required RCS loop B.1 Suspend all Immediately
in operation with Rod operations involving
Control System not a reduction of RCS
capable of rod boron concentration.
withdrawal.

AND

~

B.2 Initiate action to Immediately
restore one RCS loop
to operation.

C. Two required RCS loc)s C.1 Initiate action to Immediately
not in operation wit 1 place the Rod Control
Rod Control System System in a condition
capable of rod incapable of rod
withdrawal. withdrawal.

OR AND

V Required Action and C.2 Suspend all Immediately
associated Completion operations involving
Time of Condition A a reduction of RCS
not met. boron concentration.

AND

C.3 Initiate action to Immediately
restore RCS loop (s)
to operation.

D. One required RCS loop D.1 Restore required RCS 72 hours
inoperable. loop to OPERABLE

status.

(continued)

p3
V
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RCS Loops-MODE 3
3.4.5

( ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

|

I
E. Required Action and E.1 Be in MODE 4. 12 hours

associated Completion
Time of Condition D
not met.

F. Two required RCS loops F.1 Initiate action to Immediately
inoperable. place the Rod Control

:

System in a condition |
incapable of rod
withdrawal.

AND

F.2 Suspend all Immediately
,

operations involving '

a reduction of RCS
boron concentration.

I/~3 AND i

NJ
F.3 Initiate action to Immediately i

restore one RCS loop
to OPERABLE status.

i

I

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.5.1 Verify each required RCS loop is in 12 hours
operation.

(continued)

l

<m
()
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|

RCS Loops -MODE 3 |3.4.5

fl SURVEILLANCE REQUIREMENTS (continued)
V

SURVEILLANCE FREQUENCY

|

SR 3.4.5.2 Verify steam generator secondary side 12 hours |narrow range water level is 218% for each |

required RCS loop.
|

.

SR 3.4.5.3 Verify correct breaker alignment and 7 days
indicated power are available to each
required pump that is not in operation.

V,O

l

i

!

4

.

L.],
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RCS Loops-MODE 4
3.4.6

(^') 3.4 REACTOR COOLANT SYSTEM (RCS)
v

3.4.6 RCS Loops-MODE 4

LCO 3.4.6 Two loops consisting of any combination of RCS loops and
Residual Heat Removal (RHR) loops shall be OPERABLE, and one
OPERABLE loop shall be in operation.

NOTES
1. All Reactor Coolant Pumps (RCPs) and RHR pumps may be

removed from operation for s I hour per 8 hour period
provided:

a. No operations are permitted that would cause
reduction of the RCS boron concentration; and

b. Core outlet temperature is maintained = 10 F below
saturation temperature.

2. No RCP shall be started with any RCS cold leg
temperature s 350 F unless the secondary side water
temperature of each Steam Generator (SG) is < 50 F above
each of the RCS cold leg temperatures.

_

APPLICABILITY: MODE 4.

ACTIONS
.

CONDITION REQUIRED ACTION COMPLETION TIME

A. No required loop in A.1 Suspend all Immediately
operation. operations involving

a reduction in RCS
boron concentration.

AND

A.2 Initiate action to Immediately
restore one loop to
operation.

(conti"ued)

C./
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RCS Loops-MODE 4
3.4.6

ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required loop B.1 Initiate action to Immediately
inoperable, restore a second loop

to OPERABLE status.

AND

B.2 = NOTE

Only required if RHR '

loop is OPERABLE. )

Be in MODE 5. 24 hours

C. Two required loops C.1 Suspend all Immediately
inoperable. operations involving

a reduction of RCS
boron concentration.

( AND

C.2 Initiate action to Immediately
restore one loop to
OPERABLE status.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.6.1 Verify required RHR or RCS loop is in 12 hours
operation.

SR 3.4.6.2 Verify SG secondary side narrow range water 12 hours
level is 2 18% for each required RCS loop.

(~'. (continued))Q./
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RCS Loops-MODE 4
3.4.6

,, ,

( ]'3 SURVEILLANCE REQUIREMENTS (continued)
%.

SURVEILLANCE FREQUENCY

SR 3.4.6.3 Verify correct breaker alignment and 7 days
indicated power are available to each
required pump that is not in operation.

i
1

|

l
1

!

|

|

7x |

0

i.

, /"%

% ,,
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l

RCS Loops-MODE 5. Loops Filled ;

3.4.7 I

C) 3.4 REACTOR COOLANT SYSTEM (RCS)
4 /

3.4.7 RCS Loops-MODE 5. Loops Filled

LCO 3.4.7' One Residual Heat Removal (RHR) loop shall be OPERABLE and
in operation, and either:

'

a. One additional RHR loop shall be OPERABLE: or

b. The secondary side water level of at least two Steam
Generators (SGs) shall be = 18%.

NOTES
1. The RHR pump may be removed from operation for s 1 hour

per 8 hour period provided:

a. No operations are permitted that would cause
reduction of the RCS boron co, centration: and

b. Core outlet temperature is maintained 2 10 F below
saturation temperature, l

2. One required RHR loop may be inoperable for s 2 hours |for surveillance testing provided that the other RHR '

j loop is OPERABLE and in operation.

3. No reactor coolant pump shall be started with any RCS
cold leg temperature s 350 F unless the secondary side
water temperature of each SG is < 50 F above each of the

4

RCS cold leg temperatures. '

| 4. All RHR loops may be removed from operation during
planned heatup to MODE 4 when at least one RCS loop is

'

in operation.

| APPLICABILITY: MODE 5 with RCS loops filled.
I

i.

I

! l

: |

|
'

4

,n.,

i

i BRAIDWOOD - UNITS 1 & 2 3.4.7 - 1 Amendment 98
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RCS Loops-MODE 5 Loops Filled
1

3.4.7 !
1

)
7 ACTIONS(Q

CONDITION REQUIRED ACTION COMPLETION TIME

1

A. No required RHR loop A.1 Suspend all Immediately :in operation. operations involving !
a reduction in RCS '

boron concentration.
;

MD

A.2 Initiate action to Immediately
restore one RHR loop
to operation.

B. One required RHR loop B.1 Initiate action to Immediately
inoperable. restore required RHR

loop to OPERABLE
status.

f) C. One or both required C.1 Initiate action to Immediately
SG secondary side restore required SGv'

water level (s) not secondary side water
within limits. level (s) to within

limits.

(continued)

p

U
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RCS L' ops-MODE 5. Loops Filledo
3.4.7

ACTIONS ~ (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two requir_ed RHR loops D.1 Suspend all Immediately
inoperable. . operations-involving

a reduction of RCS
,M boron concentration.

Required RHR loop AND
'ino)erable and one or
-bot 1 required SG D.2.1 Initiate action to Irinediately
secondar

-level (s)y side water restore one RHR loop
not within to OPERABLE status.

limits.
%<

D.2.2. Initiate action to Immediately
restore required SG
secondary side water :, level (s) to within
limits.

O
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.7.1 ; Verify required.RHR loop is in operation. 12 hours
.

7

SR 3.4.7.2- Verify SG secondary side narrow range water 12 hours
level is a 18% in required SGs.

SR 3.4.7.3- . Verify correct breaker alignment and 7 days
indicated )ower are available to each
required RiR pump that is not in operation.

p
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RCS Loops-MODE 5, Loops Not Filled
3.4.8

(' 3.4 REACTOR COOLANT SYSTEM (RCS) 1

3.4.8 RCS Loops-MODE 5. Loops Not Filled

LCO 3.4.8 Two Residual Heat Removal (RHR) loops shall be OPERABLE and
one OPERABLE RHR loop shall be in operation.

NOTES l

1. All RHR pumps may be removed from operation for s 1 hour
provided: 1

a. No operations are permitted that would cause a
reduction of the RCS boron concentration:

b. The core outlet temperature is maintained a 10 F
below saturation temperature; and

c. No draining operations are permitted that would
further reduce the RCS water volume.

2. One RHR loop may be inoperable for s 2 hours for ;

surveillance testing provided that the other RHR loop is i

OPERABLE and in operation.
|

i

O ;

V
APPLICABILITY: MODE 5 with RCS loops not filled. )

l

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. No required RHR loop A.1 Suspend all Immediately
in operation. operations involving

a reduction in RCS
boron concentration.

AND

A.2 Initiate action to Immediately
restore one RHR loop
to operation.

(continued)

O
V
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RCS Loops-MODE 5. Loops Not Filled
3.4.8

(9 ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required RHR loop B.1 Initiate action to immediately
inoperable, restore RHR loop to

OPERABLE status.

C. Two required RHR loops C.1 Suspend all Immediately
inoperable. operations involving

reduction in RCS
boron concentration.

AND

C.2 Initiate action to immediately
restore one RHR loop
to OPERABLE status.

"

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.8.1 Verify required RHR loop is in operation. 12 hours

SR 3.4.8.2 Verify correct breaker alignment and 7 days
indicated power are available to each
required RHR pump that is not in operation.;

(%.)
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Prcssurizer
3.4.9

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 Pressurizer

LCO 3.4.9 The pressurizer shall be OPERABLE with:

a. Pressurizer water level s 92%; and

b. Two groups of pressurizer heaters OPERABLE with the
capacity of each group a 150 kW and capable of being
powered from redundar,t Engineered Safety Features (ESF)
power supplied buses.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
_

A. Pressurizer water A.1 Be in MODE 3. 6 hours
A level not withinU limit. AND

A.2 Fully insert all 6 hours
rods.

AND

A.3 Place Rod Control 6 hours
System in a condition
incapable of rod
withdrawal.

AND

A.4 Be in MODE 4. 12 hours

B. One or more required B.1 Restore required 72 hours
groups of pressurizer groups of pressurizer
heaters inoperable. heaters to OPERABLE

status.

(~ (continued)
'x
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Pressurizer
i 3.4.9

| [ ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

I C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion !

| Time of Condition B AND
'

not met.
C.2 Be in MODE 4. 12 hours I

l

\ ,

1 |
SURVEILLANCE REQUIREMENTS i

!

| SURVEILLANCE FREQUENCY

| |

| SR 3.4.9.1 Verify pressurizer water level is s 92%. 12 hours

(~'g SR 3.4.9.2 Verify capacity of each required group of 18 months I

(,/ pressurizer heaters is a 150 kW.

SR 3.4.9.3 Verify required pressurizer heaters are 18 months
capable of being powered from an ESF power
supply.

i

L)J
(
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i

i

Pressurizer Safety Valves |

3.4.10 '

4
;

,

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.10 Pressurizer Safety: Valves !

;

LCO 3.4.10 Three pressurizer safety valves shall be OPERABLE with lift
;

settings a 2460 psig and 5 2510 psig. i

1

NOTE !
-

The lift settings are not required to be within the !
LCO limits dur_ing MODE 3 for the purpose of setting the !pressurizer safety valves under ambient (hot) conditions. !

This exception is allowed for 54 hours following entry into !
MODE 3 provided a preliminary cold setting was made prior to i

heatup. !

!

APPLICABILITY: MODES 1. 2 and 3.

|

ACTIONS' i

!
CONDITION REQUIRED ACTION COMPLETION TIME !

,

A. One pressurizer safety A.1 Restore valve to 15 minutes
valve inoperable. OPERABLE status, j

i

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

M' B.2 Be in MODE 4. 12 hours
'

Two or more
pressurizer safety
valves inoperable.

|
|

|
;.

f

:O
,
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Pressurizer Safety Valves |,

3.4.10

(~') SURVEILLANCE REQUIREMENTS
L./

SURVEILLANCE FREQUENCY

SR 3.4.10.1 Verify each pressurizer safety valve is In accordance :

OPERABLE in accordance with the Inservice with the ;
Testing Program. Following testing. lift Inservice j
settings shall be within- 1%. Testing Program

|

|
|

|

|
1

/ .

,.

L
I

i

l
I

i

l

|

('~')ss-
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Pressurizer PORVs
3.4.11

('') 3.4 REACTOR COOLANT SYSTEM (RCS)
\ ../~

3.4.11 Pressurizer Power Operated Relief Valves (PORVs)

LCO 3.4.11 Each PORV and associated block valve shall be OPERABLE.

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

MOTES
1. Separate Condition entry is al' owed for each PORV and each block valve.

2. LCO 3.0.4 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more PORVs A.1 Close and maintain 1 hour
r-~g ino)erable and capable )ower to associated
's ,) of Deing manually and ) lock valve.

automatically cycled.

'

(continued)

1

)

i
I

|

|

|

1

(~'') ,

\~ / |
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i

Pressurizer PORVs !
,

| 3.4.11 l

| |

[] ACTIONS (continued)|
'~'

CONDITION REQUIRED ACTION COMPLETION TIME

B. One PORV ino)erable B.1 Close associated 1 hour .

and not capa)le of block valve. I

being manually cycled.
AND|

| 93
B.2 NOTE

One PORV ino)erable Not required if
and not capa)le of associated PORV

' being automatically remains capable of
,cycled, being manually I

cycled.,

Remove power from I hour
associated block
valve.i I

l

AND j

B.3 Restore PORV to 72 hours
f^s OPERABLE status.

4

\s'

C. One block valve C.1 Place associated PORV 1 hour
inoperable. in manual control.

| AND !

L
C.2 Restore block valve 72 hours

to OPERABLE status.

I

D. Required Action and D.1 Be in MODE 3. 6 hours
i associated Completion
| Time of Condition A. AND

B, or C not met.

D.2 Be in MODE 4. 12 hours

|

(continued)

/%
i U
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Pressurizer PORVs !

3.4.11

(] ACTIONS (continued)
v

CONDITION REQUIRED ACTION COMPLETION TIME !

E. Two PORVs ino erable E.1 Be in MODE 3. 6 hours
and not capab e of
being manually cycled. AND

O_!! E.2 Be in MODE 4. 12 hours

Two PORVs inoperable
iand not capable of
!

being automatically |
.

cycled.

,

F. Two block valves F.1 Restore one block 2 hours
inoperable. valve to OPERABLE

i

status. !

i

G. Required Action and G.1 Be in MODE 3. 6 hours,s

d' associated Completion/
Time of Condition F AND
not met.

G.2 Be in MODE 4 12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.11.1 NOTE
Not required to be met with block valve
closed in accordance with the Required
Action of Condition B.

! Perform a complete cycle of each block 92 days
i valve.

r~T (continued)O
BRAIDWOOD - UNITS 1 & 2 3.4.11 - 3 Amendment 98

|



Pressurizer PORVs
3.4.11

f) SURVEILLANCE REQUIREMENTS (continued)''
SURVEILLANCE FREQUENCY

!
,

4

SR 3,4.11.2 NOTE I
Only required to be performed in MODES 1
and 2.

,

1

Perform a complete cycle of each PORV. 18 months

| SR 3.4.11.3 Perform a complete cycle of each solenoid 18 months
air control valve and check valve on the
air accumulators in PORV control systems.

SR 3.4.11.4 Perform CHANNEL CALIBRATION of PORV 18 months
actuation instrumentation.

1

/''T
'%)

;

|

I

(-~
( ,/
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|

LTOP System ,

3.4.12
:

O 3.4 REACTOR COOLANT SYSTEM (RCS)G
,

3.4.12- Low Temperature Overpressure Protection (LTOP) System
.

LC0 3.4.12 An L10P System shall be OPERABLE with:

I
a. A maximum of one charging pump (centrifugal) capable of i

injecting into the RCS:

b. No Safety Injection (SI) pumps capable of injecting into
the RCS:

c. Each SI accumulator isolated, whose pressure is greater
than or equal to the maximum RCS pressure for the
existing RCS cold leg temperature allowed by the P/T
limit curves provided in the PTLR: and

d. One of the following pressure relief capabilities:

1. Two Power Operated Relief Valves (PORVs) with lift
settings within the limits specified in the PTLR.:

2. Two Residual Heat Removal (RHR) suction relief'

valves with setpoints s 450 psig,

h 3. One PORV with a lift setting within the limits
specified in the PTLR and one RHR suction relief
valve with a setpoint s 450 psig, or

!

| 4. The RCS depressurized and an RCS vent of
a 2.0 square inches.

NOTE--

Operation in MODE 4 with all SI pumps and charging pumas !capable of injecting into the RCS is allowed when all RCS |
cold legs exceed 330 F.

:

APPLICABILITY: MODES 4 and 5,
i MODE 6 when the reactor vessel head is on.
'

4

I

A

;

; O
BRAIDWOOD - UNITS 1 & 2 3.4.12 - 1 Amendment 98,
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LTOP System
3.4.12 |

ACTIONS

NOTE

LCO 3.0.4 is not applicable to the RCS pressure relief capabilities.

CONDITION REQUIRED ACTION COMPLETION TIME I

:

1

A. Two charging pumps A.1 NOTE '

(centrifugal) capable Two charging pumps i
of injecting into the may be capable of )
RCS. injecting into the

RCS during pump swap
QR operation for

s 15 minutes.
One charging pump

|

(positive l

displacement) capable Initiate action to Immediately
:of injecting into the verify a maximum of l

RCS. one charging pump
(centrifugal) is
capable of injecting
into the RCS.

O
O

B. One or more SI pumps B.1 Initiate action to Immediately
capable of injecting verify no SI pumps |into the RCS. are capable of

injecting into the |
RCS. i

1

C. An accumulator not C.1 Isolate affected 1 hour |isolated when the accumulator.
| accumulator 3ressure

is greater tlan or
equal to the maximum
RCS pressure for

|- existing cold leg ;

I temperature allowed in
i the PTLR.

(continued)

, O( 3
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LTOP System
3.4.12

!

/ T ACTIONS (continued) iG
CONDITION REQUIRED ACTION COMPLETION TIME

|

D. Required Action and D.1 Depressurize affected 12 hours
associated Completion accumulator to less
Time of Condition C than the maximum RCS
not met. pressure for existing

cold leg tem 3erature
allowed in t1e PTLR.

E. One required RCS E.1 Restore required RCS 7 days
relief valve relief valve to
inoperable in MODE 4. OPERABLE status.

I

F. One required RCS F.1 Restore required RCS 24 hours
relief valve relief valve to
ino]erable in MODE 5 OPERABLE status.
or ADDE 6 when the
reactor vessel head isn

|t on.'V)
.|

| G. Two required RCS G.1 Depressurize RCS and 8 hours irelief valves establish RCS vent of !inoperable. 2 2.0 square inches.
|

2
Required Action and
associated Completion
Time of Condition D.

1E. or F not met.
1

@ I

LTOP System inoperable,

' for any reason other
than Condition A. B.
C. D. E. or F. ;

1

:,]%
|
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LTOP System |
3.4.12

|
^i SURVEILLANCE REQUIREMENTS/

1LJ
SURVEILLANCE FREQUENCY i

!
!

SR 3.4.12.1 Verify no SI pump is capable of injecting 12 hours !
into the RCS.

SR 3.4.12.2 Verify a maximum of one charging pump 12 hours
(centrifugal) is capable of injecting into
the RCS.

SR 3.4.12.3 NOTE
Only required to be met for accumulator
whose pressure is greater than or equal to
the maximum RCS pressure for the existing

iRCS cold leg temperature allowed by the P/T '

limit curves provided in the PTLR.

!
Verify each accumulator is isolated. 12 hours I-s

/ i '

LJ

SR 3.4.12.4 Verify required RCS vent 2 2.0 square 12 hours for
inches open. unlocked open

vent valve (s)

AND

31 days for
locked open
vent valve (s)

SR 3.4.12.5 Verify RHR suction valves are open for each 72 hours
required RHR suction relief valve.

SR 3.4.12.6 Verify PORV block valve is open for each 72 hours
required PORV.

r'''s (continued)(_)
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LTOP System |
3.4.12 t

'T SURVEILLANCE REQUIREMENTS (continued)[V
iSURVEILLANCE FREQUENCY

SR 3.4 12.7 NOTE
Not recuired to be performed until 12 hours
after cecreasing RCS cold leg temperature
to 5 350 F.

iPerform a COT on each required PORV, 31 days !excluding actuation. l

!

SR 3.4.12.8 Perform CHANNEL CALIBRATION for each 18 months
required PORV actuation channel. j

!
|

n
' b%

1

l
4

|
|

i

f')v
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RCS Operational LEAKAGE
3.4.13

'

L)T 3.4 REACTOR COOLANT SYSTEM (RCS):/

3.4.13 RCS Operational LEAKAGE

LCO 3.4.13 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE:

b. 1 gpm unidentified LEAKAGE:

c. 10 gpm identified LEAKAGE:

d. 600 gallons per day total primary to secondary LEAKAGE
through all Steam Generators (SGs); and

150 gallons per day primary to secondary LEAKAGE throughe.
any one SG.

APPLICABILITY: MODES 1, 2. 3. and 4.

ACTIONS

(O CONDITION REQUIRED ACTION COMPLETION TIMEwJ

A. RCS LEAKAGE not within A.1 Reduce LEAKAGE to 4 hours
limits for-reasons within limits,
other than pressure
boundary LEAKAGE.

B Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Re in MODE 5. 36 hours
DE

Pressure boundary
LEAKAGE exists,

t ,3
N. ,A

|
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& T

i
RCS Operational LEAKAGE I

3.4.13 !

'
SURVEILLANCE REQUIREMENTS

._, : i

SURVEILLANCE FREQUENCY
l

J

l

SRL 3.4.13.1
_

. NOTE .

3

Not required to be performed until_12 hours
after establishment of steady state
operation.

1

Verify RCS operational LEAKAGE _is within 72 hours
limits by. 3erformance of RCS water
inventory Salance.

SR.'3.4.13.2 Verify steam generator tube integrity is in In accordance
accordance with the Steam Generator Tube with the. Steam
Surveillance Program. Generator Tube

Surveillance
Program

;

Oy
1

'1
,

'

i

-!
i

I

J

:
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RCS PIV Leakage
3.4.14

[l 3.4 REACTOR COOLANT SYSTEM (RCS)
\ /

3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

LCO 3.4.14 Leakage from each RCS PIV shall be within limits.

APPLICABILITY: MODES 1, 2. 3. and 4.
1
|

|
ACTIONS i

1

-NOTES- 1

1. Separate Condition entry is allowed for each flow path.

2. Enter a3plicable Conditions and Required Actions for systems made |inoperaale by an inoperable PIV.
|

-

CONDITION REQUIRED ACTION COMPLETION TIME

|

)
/~~ A. One or more flow paths NOTEb] with leakage from one Each valve used to satisfy

or more RCS PIVs not Required Action A.1 and
within limit. Required Action A.2 must have

been verified to meet
SR 3.4.14.1 and be in the '

reactor coolant ]ressure 4

boundary or the ligh pressure !
portion of the system.

|
---

A.1 Isolate the high 4 hours
pressure portion of
the affected system
from the low pressure

,portion by use of one
closed manual,
de-energized power
operated. 4

de-activated
automatic, or check

valve.

AND

n (continued)

U
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RCS PIV Leakage
3.4.14

1

l

(~') ACTIONS
1

\_ / '

CONDITION REQUIRED ACTION COMPLETION TIME I

1
|
,

A. (continued) A.2 Isolate the high 72 hours
pressure portion of
the affected system
from the low pressure
portion by use of a
second closed manual.
de-energized power |
operated,
de-activated
automatic, or check
valve.

B. Residual Heat Removal B.1 Isolate the affected 4 hours
(RHR) System suction flow path by use of
isolation valve one de-energized |

interlock function power operated valve.
inoperable.

i('')
V

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

,

1

|

|

i

( }-
s).
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RCS PIV Leakage
3.4.14

gVEILLANCEREQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.14.1 NOTES
1. Only required to be performed in

MODES 1 and 2.

2. RCS PIVs actuated during the
performance of this Surveillance are
not required to be tested more than
once if a repetitive testing loop
cannot be avoided.

3. Not required to be 3erformed for
RH8701A and B and Ri8702A and B on the
Frequency required following valve
actuation or flow through the valve.

Verify leakage from each RCS PIV is In accordance
equivalent to s 0.5 gpm per nominal inch of with the
valve size up to a maximum of 5 gpm at an Inservice
RCS pressure a 2215 psig and 5 2255 psig. TestingG Program, andf

() 18 months

AND

Prior to
entering MODE 2
whenever the
unit has been
in MODE 5 for

7 days, if2

leakage testing
has not been
performed once
within the
previous
9 months

AND

(continued)

O
U
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RCS PIV Leakage
3.4.14

y(~'T SURVEILLANCE REQUIREMENTS
/

SURVEILLANCE FREQUENCY ;

SR 3.4.14.1 (continued) Within 24 hours
following valve
actuation due
to automatic or
manual action
or flow through
the valve j

|

!

SR 3.4.14.2 Verify RHR System suction isolation valve 18 months
interlock 3revents the valves from being
opened wit 1 a simulated or actual RCS

.

pressure signal = 360 psig. |
)
l

(y
L.)

|

I

O
\_/
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RCS Leakage Detection Instrumentation
3.4.15

f 3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.15 RCS Leakage Detection Instrumentation

LCO 3.4.15 The following RCS leakage detection instrumentation shall be
OPERABLE:

a. One containment sump monitor; and

b. One containment atmosphere radioactivity monitor
(gaseous or particulate).

1
'

APPLICABILITY: MODES 1, 2. 3. and 4.

ACTIONS
'

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required containment NOTE
sump monitor LCO 3.0.4 is not applicable.

/~T inoperable.
O !

A.1 NOTE
'

Not required to be i
perforn'ed until

i12 hours after -

establishment of
steady state
operation.

Perform SR 3.4.13.1. Once per
24 hours

| AND

A.2 Restore required 30 days
'

containment sump
monitor to OPERABLE
status.

(continued)

7._.s

|
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|

RCS Leakage Detection Instrumentation
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required containment NOTE
atmosphere LC0 3.0.4 is not applicable.
radioactivity monitor
inoperable.

B.1.1 Analyze grab samples Once per
of the containment 24 hours
atmosphere.

OR ,

!

B.1.2 NOTE
Not required to be |
performed until '

12 hours after
establishment of
steady state

{operation.
J

lPerform SR 3.4.13.1. Once per
24 hours j

'"
AND

B.2 Restore required 30 days
containment
atmosphere

,

radioactivity monitor '

to OPERABLE status.
>

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

D. All required monitors D.1 Enter LCO 3.0.3. Immediately
inoperable.

BRAIDWOOD - UNITS 1 & 2 3.4.15 - 2 Amendment 98
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RCS Leakage Detection Instrumentation
3.4.15

,

!O SURVEILLANCE REQUIREMENTS!O
'

SURVEILLANCE FREQUENCY

SR 3.4.15.1 Perform CHANNEL CHECK of the required 12 hours
containment atmosphere radioactivity
monitor.

:

,

SR 3.4.15.2 Perform COT of the required containment 92 days
atmosphere radioactivity monitor.

SR 3.4.15.3 Perform CHANNEL CALIBRATION of the required 18 months
containment sump monitor. i

SR 3.4.15.4 Perform CHANNEL CALIBRATION of the required 18 months
containment atmosphere radioactivity
monitor,

f^)O

|

|

t
'
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i

RCS Specific Activity |
3.4.16 |

!
:

(^J
\ 3.4 REACTOR COOLANT SYSTEM (RCS) |

N. I

3.4.16 RCS Specific Activity
{
{LCO 3.4.16 The specific activity of the reactor coolant shall be within ;

the following limits:
i

a. Dose Equivalent I-131 specific activity s 1.0 gCi/gm: ;

and I

b. Gross specific activ'ity s 100/$ Ci/gm.

I
APPLICABII. ITY: MODES 1 and 2, |

MODE 3 with RCS average temperature (T,y) a 500 F. |

|

ACTIONS

|1
CONDITION REQUIRED ACTION COMPLETION TIME

'

A. DOSE EQUIVALENT I-131 NOTE |
' specific activity LCO 3.0.4 is not applicable.

(~'s > 1.0 gCi/gm.
|

A.1 Verify DOSE Once per 4 hours
EQUIVALENT I-131
specific activity

;within the 1

acceptable region of
Figure 3.4.16-1. |

AND

A.2 Restore DOSE 48 hours
. EQUIVALENT I-131
i specific activity to

within limit.,

|

|

| (continued)
|

|

,r 3

L)
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RCS Specific Activity
3.4.16

(') ACTIONS (continued)
'~'

CONDITION REQUIRED ACTION COMPLETION TIME

B ., Required Action and B.1 Be in MODE 3 with 6 hours
associated Completion T.,, < 500 F.
Time of Condition A
not met.

2

DOSE EQUIVALENT I-131
s)ecific activity in
t1e unacceptable
region of
Figure 3.4.16-1.

C. Gross specific C.1 Be in MODE 3 with 6 hours
activity not within T,,, < 500 F.
limit.

,
'

!
a

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
1

SR 3.4.16.1 Verify reactor coolant gross specific 7 days I

activity 5 100/E pCi/gm.

(continued)

I

r8

N.]
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RCS Specific Activity
3.4.16

('~3 SURVEILLANCE REQUIREMENTS (continued)

SURVEP_ LANCE FREQUENCY

SR 3.4.16.2 NOTE
Only required to be performed in MODE 1.

Verify reactor coolant DOSE EQUIVALENT 14 days
I-131 specific activity 51.0 #Ci/gm.

AND

Between 2 and
6 hours after a
THERMAL
POWER change of
a 15% RTP
within a 1 hour
period

SR 3.4.16.3 NOTE

Not required to be performed until 31 days
f3 after a minimum of 2 Effective Full
(,/ Power Days (EFPD) and 20 days of MODE 1

operation have elapsed since the reactor
was last subcritical for a 48 hours.

Determine $ from a reactor coolant sample 184 days
taken in MODE 1 after a minimum of 2 EFPD
and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for a 48 hours.

:.

(~~T,

\._)
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RCS Specific Activity
i. 3.4.16

!
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RCS Loop Isolation Valves
3.4.17

1

l

[')% 3.4 REACTOR COOLANT SYSTEM (RCS) ,

L |
3.4.17 RCS Loop Isolation Valves !

l

LC0 3.4.17 Each RCS hot and cold lcg loop isolation valve shall be open !

with power removed from each isolation valve operator.

|

APPLICABILITY: MODES 1. 2. 3. and 4.

ACTIONS
!

NOTE |
Separate Condition entry is allowed for each RCS loop isolation valve. !

CONDITION REQUIRED ACTION COMPLETION TIME ,

1

|

A. Power available to one A.1 Remove power from 30 minutes
or more loop, isolation loop isolation valve !

r^ valve operators. operators.
i,v)

B. NOTE B.1 Maintain valve (s) Immediately
All Required Actions closed.
shall be completed
whenever this AND
Condition is entered.

B.2 Be in MODE 3. 6 hours

One or more RCS loop AND
isolation valves
closed. B.3 Be in MODE 5. 36 hours

O
N.)
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RCS Loop Isolation Valves
3.4.17

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify each RCS loop isolation valve is 31 days
open and power is removed from each loop
isolation valve operator.

,rh
L.)
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RCS Loops-Isolated
3.4.18

O 3.4 REACTOR COOLANT SYSTEM (RCS)(G
3.4.18 RCS Loops-Isolated

;

LCO 3.4.18 Each RCS isolated loop shall remain isolated with: I

a. The hot and cold leg loop stop isolation valves closed j
if boron concentration of the isolated loop is less than jthe required SDM boron concentration of the unisolated '

portion of the RCS: and '

b. The cold leg loop'stop isolation valve closed if the I

cold leg temperature of the isolated loop is > 20 F
below the highest cold leg temperature of the unisolated j

,

portion of the RCS. i

|

APPLICABILITY: MODES 5 and 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

(3
V

A. Isolated loop hot or A.1 Close hot and cold Immediately
cold leg isolation leg isolation valves.
valve open with boron
concentration I

requirement not met.

|

B. Isolated loop cold leg B.1 Close cold leg Immediately
isolation valve open isolation valve.
with temperature
requirement not met.

,

O
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RCS Loops-Isolated
3.4.18

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.18.1 Verify cold leg temperature of isolated Within
loop is s 20 F below the highest cold leg 30 minutes
temperature of the unisolated portion of prior to
the RCS. opening the

cold leg
isolation valve
in the isolated
loop

SR 3.4.18.2 Verify boron concentration of isolated loop Within 4 hours
is greater than or equal to the required prior to
SDM boron concentration of the unisolated opening the hot
portion of the RCS. or cold leg

isolation valve
in the isolated
loop

(G
's

/~N
U
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Accumulators !

3.5.1
!() 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS),v

3.5.1 Accumulators

LCO 3.5.1 Four ECCS accumulators shall be OPERABLE.

|
1

APPLICABILITY: MODES 1 and 2.
MODE 3 with Reactor Coolant System (RCS) pressure

> 1000 psig.
]

I i

| ACTIONS |

CONDITION REQUIRED ACTION COMPLETION TIME |
.

A. One accumulator A.1 Restore boron 72 hours
inoperable due to concentration to
boron concentration within limits.
not within limits.

!

''
/ 's
; )
k/ B. One accumulator B.1 Restore accumulator 1 hour

inoperable for reasons to OPERABLE status.
Other than
Condition A.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
or B not met.

C.2 Reduce RCS pressure 12 hours
to s 1000 psig.

D. Two or more D.1 Enter LCO 3.0.3. Immediately
accumulators

i. inoperable.
!

!

/ 'N~

LI
| BRAIDWOOD - UNITS 1 & 2 3. 5.1 - 1 Amendment 98
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|

Accumulators
3.5.1

l ) SURVEILLANCE REQUIREMENTSv
SURVEILLANCE FREQUENCY

SR 3.5.1.1 Verify each accumulator isolation valve is 12 hours
ifully open.
j

SR 3.5.1.2 Verify borated water level in each 12 hours
accumulator is a 31% and s 63%.

|

ISR 3.5.1.3 Verify nitrogen cover pressure in each 12 hours i

accumulator is a 602 psig and 5 647 psig. l
!

I

)
SR 3.5.1.4 Verify boron concentration in each 31 days |

accumulator is a 2200 ppm and s 2400 ppm.

_

f %

V SR 3.5.1.5 NOTE
Only required to be performed for affected
dCcumulators after each solution volume
increase of a 10% of indicated level that
is not the result of addition from the
refueling water storage tank containing a
boron concentration a 2200 ppm and
s 2400 ppm.

Verify boron concentration in each Once within |
accumulator is a 2200 ppm and s 2400 ppm. 6 hours

SR 3.5.1.6 Verify power is removed from each 31 days
accumulator isolation valve operator.

,

'

|

4

m

(v)
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ECCS - Operating
3.5.2 1

O 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)V
3.5.2 ECCS - Operating

LC0 3.5.2 Two ECCS trains shall be OPERABLE.

NOTES
1. In MODE 3. both Safety Injection (SI) pump flow paths

and a portion of both Residual Heat Removal (RHR) pump
flow paths may be isolated by closing the isolation
valves for up to 2 hours to perform pressure isolation
valve testing per SR 3.4.14.1.

2. In MODE 3. a Jortion of both Residual Heat Removal (RHR)
pump flow patis may be isolated by closing the isolation
valves for up to 2 hours to perform pressure isolation
valve testing per SR 3.4.14.1 provided an alternate
means of cold leg injection is available for each |isolated flow path. |

L

|

APPLICABILITY: MODES 1. 2. and 3.

'^
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |

A. One train inoperable. A.1 Restore train to 7 days
OPERABLE status.

|

B. Two trains inoperable. B.1 Restore one train to 72 hours
OPERABLE status.

AND

At least 100% of the
ECCS flow equivalent
to a single OPERABLE
ECCS train available.

!

(continued)

7

i
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)
ECCS-Operating i

3.5.2 )
1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
'

|
|

.C. Required Action and C.1 Be in MODE 3. 6 hours ;
. associated Completion
Time not met. AND

C.2 Be in MODE 4. 12 hours

i

O

.,

|

i

|

|

|

1

-
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ECCS - Operating
3.5.2

||] SURVEILLANCE REOUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.2.1 Verify the following valves are in the 12 hours
listed position with power to the valve
operator removed:

Number Position Function

MOV SI8806 Open Suction to SI Pumps

MOV SI8835 Open SI Pump Discharge to
Reactor Coolant
System (RCS) Cold
Legs

MOV SI8813 Open SI Pump
Recirculation to the
Refueling Water
Storage Tank

MOV SI8809A Open RHR Pump Discharge
to RCS Cold Legs

fmV MOV SI8809B Open RHR Pump Discharge
to RCS Cold Legs

MOV SI8840 Closed RHR Pump Discharge
to RCS Hot Legs

MOV SI8802A Closed SI Pump Discharge to
RCS Hot Legs

MOV SI8802B Closed SI Pump Discharge to
RCS Hot Legs

SR 3.5.2.2 Verify each ECCS manual, power operated. 31 days
and automatic valve in the flow path, that
is not locked, sealed, or otherwise secured
in position, is in the correct position.

SR 3.5.2.3 Verify ECCS piping is full of water. 31 days

(J (continued)
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ECCS - Operating
3.5.2

( ) SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

l
,

SR 3.5.2.4 Verify each ECCS pump's developed head at In accordance !
the test flow point is greater than or with the

1equal to the required developed head. Inservice '

Testing Program
)

SR 3.5.2.5 Verify each ECCS automatic valve in the 18 months ,

flow path that is not locked. sealed. or i
otherwise secured in position, actuates to |

the correct position on an actual or
simulated actuation signal.

SR 3.5.2.6 Verify each ECCS pump starts automatically 18 months
on an actual or simulated actuation signal.

A
() SR 3.5.2.7 Verify. for each ECCS throttle valve listed 18 months

below. each position stop is in the correct
position:

Valve Number Valve Function

SI8810 A.B.C.D Centrifugal Charging
System

SI8816 A.B.C.D SI System (Hot Leg)

SI8822 A.B.C.D SI System (Cold Leg)

SR 3.5.2.8 Verify, by visual inspection, each ECCS 18 months
train containment sump suction inlet is not
restricted by debris and the suction inlet
screens show no evidence of structural
distress or abnormal corrosion.

g
V
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ECCS - Shutdown
3.5.3

( 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS - Shutdown

i

LCO 3.5.3 One ECCS train shall be OPERABLE.

NOTE
A Residual Heat Removal (RHR) train may be considered
OPERABLE during alignment and operation for decay heat
removal, if capable of being manually realigned to the ECCS
mode of operation. '

|

|

APPLICABILITY: MODE 4.

!
ACTIONS ;

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required ECCS RHR A.1 Initiate action to Immediately
(~') subsystem inoperable. restore required ECCS
-.m/ RHR subsystem to
'

OPERABLE status. i

l

B. Required ECCS B.1 Restore required ECCS 1 hour
centrifugal charging centrifugal charging
subsystem inoperable. subsystem to OPERABLE

status.
l

C. Required Action and C.1 Be in MODE 5. 24 hours
associated Completion
Time of Condition B
not met.

O
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ECCS- Shutdown
3.5 3

' SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR '3.5.3'.1 The following SRs are applicable for all In accordance
equipment required to be OPERABLE: with applicable

SRs
SR 3.5.2.1 SR 3.5.2.7
SR 3.5.2.3 SR 3.5.2.8.
SR 3.5.2.4-

.. ... . .. ..

O

,

'

+

O
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RWST
3.5.4

3.5. EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4 The RWST shall be OPERABLE.

1

APPLICABILITY: MODES 1. 2, 3, and 4.

ACTIONS

' CONDITION REQUIRED ACTION COMPLETION TIME

;

'A. RWST boron
. A.1 Restore RWST to 8 hours !

concentration not OPERABLE status. !within limits. '

'0E

RWST borated water
temperature not within
limits.

B. RWST inoperable for B.1 Restore RWST to 1 hour
reasons other than OPERABLE status.
Condition A.

C-. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

,

O
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RWST |

3.5.4 ;

!
/"'1 SURVEILLANCE REQUIREMENTS |%)

SURVEILLANCE FREQUENCY :
I
1

SR 3.5.4.1 NOTE !
Only required to be performed when ambient
air temperature is < 35 F or > 100 F.

Verify RWST borated water temperature is 24 hours
a 35 F and s 100 F.

l

|SR 3.5.4.2 NOTE
Only required to be performed when ambient
air temperature is < 35 F.

.

Verify RWST vent path temperature is 24 hours
a 35"F.

1

(^)\ SR 3.5.4.3 Verify RWST borated water level is a 89%. 7 days
L.

SR 3.5.4.4 Verify RWST boron concentration is 7 days
a 2300 ppm and s 2500 ppm.

()
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Seal Injection Flow

L
^

3.5.5_

,

(} 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) i

3.5.5. Seal Injection Flow

| |L'C0.3.5.5 Reactor coolant' pump seal injection flow shall be within the
L, limits of' Figure 3.5.5-1.

.c

|i ' APPLICABILITY: MODES 1, 2. and 3.

<

ACTIONS
i
L CONDITION: REQUIRED ACTION COMPLETION TIME

A. Seal injection flow A.1: Adjust manual seal 4 hours
.

'not within limit.- injection throttle
! valves. to give a flow
: within the limits of

Figure 3.5.5-1.|

,

( ~

Requ' ired Action-and B.1 'Be in MODE 3. 6 hoursB.
L ' associated Completion
n _ Time not met. AND

|

B.2 ' Be in MODE 4, 12 hours
'

|

,

.(

I

!
!

'

|

'
.

I

l f ~):
!

|\.,s
1
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Seal Injection Flow j
3.5.5 |

i

O- SURVEILLANCE REQUIREMENTS\_/'
SURVEILLANCE FREQUENCY

SR 3.5.5.1 NOTE
Not required to be performed until 4 hours
after the Reactor Coolant System pressure
stabilizes at 2 2215 psig and s 2255 psig.

Verify manual seal injection throttle 31 days
valves are adjusted to give a flow within
the limits of Figure 3.5.5-1.

1

,

,,

s

|

|

,y
C/
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Seal Injection Flowo

3.5.5
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Containment
3.6.1

(3 3.6 CONTAINMENT SYSTEMS I

j
3.6.1 Containment

LCO 3.6.1 Containment shall be OPERABLE.

APPLICABILITY: MODES 1. 2. 3 and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment A.1 Restore containment 1 hour iinoperable. to OPERABLE status.
'

B. Required Action and B.) Be in MODE 3. 6 hours !associated Completion
Time not met. AND

,

(_ B.2 Be in MODE 5. 36 hours

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.1 Perform required visual examinations and In accordance
leakage rate testing except for containment with the
air lock testing, in accordance with the Containment
Containment Leakage Rate Testing Program. Leakage Rate

Testing Program

(continued)

(\
G'
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1- Containment
3.6.1 :,

'

t SURVEILLANCE REOUIREMENTS (continued)

: SURVEILLANCE FRE0VENCY
|

. 8

i

- SR .3_.6 1.2
accordance with the Containment Tendon .in

In accordance
r

Verify containment structural integrity !

with the
Surveillance Program. Containment

Tendon
| Surveillance !!

Program '

;

,

>

[

t. ,
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-

.
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|
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. Containment Air Locks i
3.6.2 i

|
\

i 3.6 CONTAINMENT SYSTEMS
|

L 3.6.2 Containment Air Locks '),

i
I

LCO 3.6.2 Two containment air locks shall be OPERABLE. 2

|
:
1

APPLICAB-ILITY: MODES 1, 2. 3, and 4.

|

[' , ACTIONS <

i I
L

. NOTES
-

'

1. Entry and exit is permissible to perform repairs on the affected air lock
components.

2.; Separate Condition entry is allowed for each air lock.

3. Enter: applicable Conditions and Required Actions of LCO 3.6.1.
'' Containment." when air lock leakage results in exceeding the overall.

; containment leakage rate.

|
,.

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. One or more. NOTES
containment air locks 1. Required Actions A.1.
with'one containment' A.2 and A.3 are not
air lock ' door- applicable if both doors
inoperable. 'in-the same air lock are

inoperable and
Condition C is entered.

2. Entry and exit is
i permissible for 7 days
| -under administrative
!. controls if both air

.. locks are inoperable. It

t ,

|:

(continued)o

V
i ,

!- !

O !
1
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Containment Air Locks
3.6.2

('~'') ACTIONS
''''

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.1 Verify the OPERABLE 1 hour
door is closed in the
'ffected air lock.

AND

A.2- Lock the OPERABLE 24 hours
door closed in the
affected air lock.

AND

A.3 NOTE

Air lock doors in
high radiation areas
may be verified
locked closed by
administrative means.

s Verify the OPERABLE Once per 31 daysgJ door is locked closed1

'- in the affected air
lock.

(continued)

|
|

|

|
1

!

|

(")\~-
,
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Containment Air Locks
3.6.2

I

I~3 ACTIONS (continued)
''

CONDITION REQUIRED ACTION COMPLETION TIME

|
B. One or more NOTES

containment air locks 1. Required Actions B.1,
|with containment air B.2. and B.3 are not ,

lock interlock applicable if both doors '

mechanism inoperable. in the same air lock are
inoperable and '

Condition C is entered.

2. Entry and exit of
containment is
permissible under the i
control of a dedicated
individual.

B.1 Verify an OPERABLE 1 hour
door is closed in the
affected air lock.

AND
rs
i ! B.2 Lock an OPERABLE door 24 hoursV closed in the

affected air lock.

AND

B.3 NOTE

Air lock doors in
high radiation areas
may be verified
locked closed by
administrative means.

Verify an OPERABLE Once per 31 days
door is locked closed
in the affected air
lock.

(continued) i

Q)
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Containment Air Locks
3.6.2

I

/ ) ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more C.1 Initiate action to Immediately
containment air locks evaluate overall
inoperable for reasons containment leakage
other than Condition A rate per LCO 3.6.1.
or B.

AND l

C.2 Verify a door is 1 hour
closed in the |
affected air lock.

;

AND

C.3 Restore air lock to 24 hours
OPERABLE status.

D. Required Action and D.1 Be in MODE 3. 6 hours !
associated Completion !

-

Timc not met. AND,

D.2 Be in MODE 5. 36 hours

, - . ,

c)
BRAIDWOOD - UNITS 1 & 2 3. 6. 2 - 4 Amendment 98
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F

Containment Air Locks
3.6.2

'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.2.1' NOTES
1. An inoperable air lock door does not

invalidate the previous successful
performance of the overall air lock
leakage test.

2. Results shall be evaluated against
acceptance criteria applicable to
SR 3.6.1.1.

.

Perform required air lock leakage. rate' In accordance |testing in accordance with the Containment . with the I

Leakage Rate Testing Program. Containment
Leakage Rate
Testing Program

)

SR 3.6.2.2 Verify only one door in the air lock can be 24 months
opened at a time.

!

|

|

|

I

:

1
i

i

O :
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Containment Isolation Valves
3.6.3

3.6 CONTAINMENT SYSTEMSys

t' 1
V 3.6.3 Containment Isolation Valves

;

LCO 3.6.3 Each containment isolation valve shall be OPERABLE.

!

APPLICABILITY: MODES 1. 2. 3. and 4. |

ACTIONS |

i
NOTES |

1. Penetration flow path (s) except for 48 inch purge valve flow paths may be junisolated intermittently under administrative controls.

2. Separate Condition entry is allowed for each penetration flow path.

3. Enter a)plicable Conditions and Required Actions for systems made
inopera)le by coritainment isolation valves.

4. Enter applicable Conditions and Required Actions of LC0 3.6.1.
" Containment." when isolation valve leakage results in exceeding the
overall containment leakage rate acceptance criteria.

O
%J

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. NOTE A.1 Isolate the affected 4 hours
Only applicable to aenetration flow path
penetration flow paths )y use of at least
with two containment one closed and
isolation valves. de-activated

automatic or remote
manual valve, closed

One or more manual valve, blind
penetration flow paths flange. or check
with one containment valve with flow
isolation valve through the valve
inoperable exce)t for secured.
purge valve leacage
not within limit. AND

(continued)

.

O
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Containment Isolation Valves I

3.6.3 i

ACTIONS;,

CONDITION REQUIRED ACTION COMPLETION TIME
,

A. (continued) A.2 -

NOTES
1. Isolation devices

in high radiation
areas may be
verified by use
of administrative
means.

2. Isolation devices
that are locked,
sealed, or i

otherwise secured |
may be verified |
by use of l
administrative i
means.

Verify the affected Once per 31 days
penetration flow path for isolation
is isolated. devices outside .

(fm) containment !

AND

Prior to
entering MODE 4 l

from MODE 5 if
not performed
within the
previous 92 days
for isolation
devices inside
containment

(continued)

!
!

!

f~'N,
.L}
,
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Containment Isolation Valves
3.6.3

/O ACTIONS (continued)V
. CONDITION REQUIRED ACTION COMPLETION TIME

-

B. NOTE- B.1 Isolate the affected 1 hour-

Only applicable to aenetration flow path
penetration flow paths ay use of at least
with two containment one closed and
isolation valves. de-activated

automatic or remote
manual valve, closed

One or more manual valve, or
penetration flow paths blind flange.
with two containment
isolation valves.
inoperable exce]t for
purge valve leacage
not within limit.

(continued)

'wJ

(3'q) '
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Containment Isolation Valves
3.6.3

|

ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME i

C. -NOTE C.1 Isolate the affected 72 hours
Only applicable to Senetration flow path
penetration flow paths )y use of at least
with only one one closed and
containment isolation de-activated ;

valve'and a closed automatic or remote |
system. manual valve, closed j

manual valve, or
blind flange.

One or more
.

penetration flow paths AND
|with one containment i

isolation valve C.2 -NOTES
inoperable. 1. Isolation devices >

in high radiation
areas may be

,

verified by use |
of administrative !
means. '

em 2. Isolation devices
( ) that are locked,''' sealed, or

otherwise secured
may be verified
by use of
administrative
means.

Verify the affected Once per 31 days
penetration flow path
is isolated.

D. One or more D.1 Restore purge valve 24 hours
penetration flow paths leakage to within
with one or more limits.
containment purge
valves not within

'

purge valve leakage
limits .

n (continued)
b]
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Containment Isolation Valves
3.6.3

f) ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

E.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.3.1 Verify each 48 inch purge valve is sealed 31 days
closed.

/~3
t) SR 3.6.3.2 Verify each 8 inch purge valve is closed. 31 days

except when the 8 inch containment purge
valves are open for purging or venting
under administrative controls.

SR 3.6.3.3 NOTE
Valves and blind flanges in high radiation
areas may be verified by use of
administrative controls.

Verify each containment isolation manual 31 days
valve, remote manual valve and blind
flange that is located outside containment
and not locked, sealed, or otherwise
secured and required to be closed during
accident conditions is closed, except for
containment isolation valves that are open
under administrative controls.

(continued),,

Y.
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Containment Isolation Valves
3.6.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.3.4 NOTE
Valves and blind flanges in high radiation
areas may be verified by use of
administrative means.

Verify each containment isolation manual Prior to
valve. remote manual valve, and blir.a entering MODE 4
flange that is located inside containment from MODE 5 if
and not locked. sealed, or otherwise not performed
secured and required to be closed during within the
accident conditions is closed, except for previous
containment isolation valves that are open 92 days
under administrative controls.

SR 3.6.3.5 Verify the isolation time of each automatic In accordance
containment isolation valve is within with the
limits. Inservicep Trating Program

V

SR 3.6.3.6 Perform leakage rate test |ng for 8 inch 92 days
containment purge valves with resilient
seals.

SR 3.6.3.7 Perform leakage rate testing for 48 inch 184 days
containment purge valves with resilient
seals.

SR 3.6.3.8 Verify each automatic containment isolation 18 months
valve that is not locked, sealed or
otherwise secured in oosition, actuates to
the isolation position on an actual or
simulated actuation signal.

O
BRAIDWOOD - UNITS 1 & 2 3.63-6 Amendment 98



!

Containment Pressure !

3.6.4

/~T 3.6 CONTAINMENT SYSTEMSV
3.6.4' Containment Pressure

LCO 3.6.4 Containment pressure shall be 2 -0.1 psig and s +1.0 psig.

APPLICABILITY: MODES 1. 2, 3. and 4.

I

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment pressure A.1 Restore containment 1 hour !not within limits. pressure to within
limits.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion

/'3 Time not met. AND
U

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.4.1 Verify containment pressure is within 12 hours
limits.

(3
L]
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!

Containment Air Temperature
3.6.5 ;

O 3.6 CONTAINMENT SYSTEMS
\,.

3.6.5 Containment Air Temperature

|

LCO 3.6.5 Containment average air temperature shall be s 120 F.

'
APPLICABILITY: MODES 1, 2. 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average A.1 Restore containment 8 hours
air temperature not average air
within limit. temperature to within

limit.

B. Required Action and B.1 Be in MODE 3. 6 hcursG associated Completionf

(-)- Time not met. AND_
1
i

B.2 Be in MODE 5. 36 hours j

,

;

i
SURVEILLANCE REQUIREMENTS |

I

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air temperature 24 hours
is within limit.

O
tj
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Containment Spray and Cooling Systems
3.6.6

#'

r )T\~ 3.6 CONTAINMENT SYSTEMS

3.6.6 Containment Spray and Cooling Systems

LCO 3.6.6 Two containment spray trains and two containment cooling
trains shall be OPERABLE.

APPLICABILITY: MODES 1. 2. 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray A.1 Restore containment -7 days
train inoperable. spray train to

OPERABLE status. AND

14 days from
discovery of

(a failure to meet
l the LCO

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 84 hours

C. One or more C.1 Restore containment '7 days
containment cooling cooling train (s) to
trains inoperable. OPERABLE status. AND

14 days from
discovery of
failure to meet
the LCO

|

(continued)

f3
()
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Containment Spray and Cooling Systems
3.6.6

[l ACTIONS (continued) )%J
CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours iassociated Completion
{Time of Condition C AND |

not met.
D.2 Be in MODE 5. 36 hours

E. Two containment spray E.1 Enter LCO 3.0.3. Immediately
trains inoperable.

|

03

Any combination of
three or more trains
inoperable. |

j
|

ifm

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY j

SR 3.6.6.1 Verify each containment spray manual power 31 days
operated, and automatic valve in the flow
path that is not locked sealed, or
otherwise secured in position is in the
correct position.

SR 3.6.6.2 Operate each containment cooling train fan 31 days
unit for 2 15 minutes.

SR 3.6.6.3 Verify each containment cooling train 31 days
cooling water flow rate is 2 2660 gpm.

(continued),
,
'

, );
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Containment Spray and Cooling Systems
3.6.6

f') SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.6.4 Verify each containment spray pump's In accordance
developed head at the flow test point is with the
greater than or equal to the required Inservice
developed head. Testing Program

SR 3.6.6.5 Verify each automatic containment spray 18 months
valve in the flow path that is not locked,
sealed, or otherwise secured in position,
actuates to the correct position on an
actual or simulated actuation signal.

SR 3.6.6.6 Verify each containment spray pump starts 18 months
automatically on an actual or simulated
actuation signal.

" '\;

V SR 3.6.6.7 Verify each containment cooling train 18 months
starts automatically on an actual or
simulated actuation signal.

SR 3.6.6.8 Verify each spray nozzle is unobstructed. 10 years

|

|

O
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Spray Additive System
3.6.7

f~^) 3.6 CONTAINMENT SYSTEMS
v

3.6.7 Spray Additive System

LCO 3.6.7 The Spray Additive System shall be OPERABLE.

APPLICABILITY: MODES 1, 2. 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Spray Additive System A.1 Restore Spray 7 days
inoperable. Additive System to

OPERABLE status.

1
B. Required Action and B.1 Be in MODE 3. 6 hours !

associated Completion l
/'N Time not met. AND

:L-) i

B.2 Be in MODE 5. 84 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY,

SR 3.6.7.1 Verify each spray additive manual and 31 days
automatic valve in the flow path that is
not locked, sealed, or otherwise secured in
position is in the correct position.

SR 3.6.7.2 Verify spray additive tank solution level 184 days
is = 78.6% and s 90.3%.

[') (continued)
:v
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:

Spray Additive System |
3.6.7 ]

;

-SURVEILLANCE REQUIREMENTS (continued)-,

SURVEILLANCE FREQUENCY

1

:
,. -SR 3.6.7.3 Verify spray additive tank sodium hydroxide 184 days '

'

' solution concentration is a 30% and s 36% !

. by weight. '

>

;

|

SR 3.6.7.4 Verify each spray-additive automatic valve 18 months |
in the flow path that is not locked, ;
sealed, or otherwise secured in position,
actuates to the correct position on an
actual or simulated actuation signal.

SR 3.6.7.5 Verify spray additive flow rate from each 5 years
solution's flow path.

-

n
V

-BRAIDWOOD - UNITS 1 & 2 3.6.7 - 2 Amendment 98



. . . _ . .

Hydrogen Recombiners
3.6.8

''/' 3.6 CONTAINMENT SYSTEMS(>) j
3.6.8 Hydrogen Recombiners

LCO 3.6.8 Two hydrogen recombiners shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

A. One hydrogen A.1 NOTE
'

recombiner inoperable. LCO 3.0.4 is not
applicable. ;

Restore hydrogen 30 days
recombiner to
OPERABLE status.

~

(ds

B. Two hydrogen B.1 Verify by 1 hour
recombiners administrative means
inoperable. that the hydrogen AND

control function is
maintained. Once per

12 hours i.

thereafter i

AND

B.2 Restore one hydrogen 7 days
recombiner to
OPERABLE status.

C. _ Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

,m

N.
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Hydrogen Recombiners
3.6.8

( SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

|

SR 3.6.8.1 Perform a system functional test for each 18 months !

hydrogen recombiner.

SR 3.6.8.2 Visually examine each hydrogen recombiner 18 months
enclosure and verify there is no eviderce
of abnormal conditions.

SR 3.6.8.3 Perform a resistance to ground test for 18 months
each heater phase.

(
%J

.

Ov
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MSSVs
3.7.1

(') 3.7 PLANT SYSTEMS
'w J

3.7.1 Main Steam Safety Valves (MSSVs)

LCO 3.7.1 The MSSVs shall be OPERABLE as specified in Table 3.7.1-1
and Table 3.7.1-2.

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

-- NOTE--
Separate Condition entry is allowed for each MSSV.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Reduce power to less 4 hours
MSSVs inoperable. than or equal to the

p)s applicable % RTP
listed ins

'~
Table 3.7.1-1.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

O_B B.2 Be in MODE 4. 12 hours

One or more steam
generators with less
than two MSSVs
OPERABLE.

(w.,
y/
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MSSVs ,

3.7.1 I

O SURVEILLANCE REQUIREMENTS
(./

SURVEILLANCE FREQUENCY i

SR 3.7.1.1 NOTE !

Only required to be performed in MODES 1
|and 2. '

Verify each required MSSV lift set]oint per In accordance
Table 3.7.1-2 in accordance with t1e with the
Inservice Testing Program. Following Inservice
testing, lift setting shall be within 1%. Testing Program i

l

I

!

l

( I

v

!

-m

BRAIDWOOD - UNITS 1 & 2 3. 7.1 - 2 Amendment 98
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|-
;_ MSSVs

3.7.1

O . Table.3.7.1-1 (page 1 of 1)
OPERABLE Main Steam Safety Valves versus

' Applicable. Power in Percent of RATED THERMAL POWER

MINIMUM NUMBER OF MSSVs
PER STEAM GENERATOR

|- REQUIRED OPERABLE APPLICABLE POWER (% RTP)

5 5 100

4' s 60

3 s 43

2 s 25

!.
-

, (~s- 1|%) \

!

! I
1

I
;.

|:
L-

|
|

i

-

- '

:,

!O
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I', tl.
!

MSSVs i
3.7.1 :

;

Ip.. Table 3.7.1-2 (page 1 of 1)
,

: '

j s/
.

Main Steam Safety Valve Lift Settings
|

t

VALVE NUMBER -

LIFT SETTING |
STEAM GENERATOR (psig 3%) i

A B C D j
i
;

- i
,

MS013A MS013B MS013C MS013D 1235 j
L
| MS014A MS014B MS014C MS014D 1220 !
i'
L MS015A- MS015B MS015C MS015D 1205

- '

i
MS016A MS016B - MS016C MS016D 1190 ;

,

MS017A MS017B MS017C MS017D 1175

!

|
|

!

,

p |
I i

,

p- !
.:

i
;
!

|
'

o

..

1

|-
1
,

!

it
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I

MSIVs :
3.7.2

) 3.7 PLANT SYSTEMS

3.7.2 Main Steam Isolation Valves (MSIVs)
,

:

1

LCO 3.7.2 Four MSIVs shall be OPERABLE.

APPLICABILITY: MODE 1.
MODES 2 and 3 except when all MSIVs are closed.

ACTIONS .

CONDITION REQUIRED ACTION COMPLETION TIME

A. One MSIV inoperable in A.1 Restore MSIV to 8 hours
MODE 1. OPERABLE status.

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion

/7 Time of Condition AO not met.

C. NOTE C.1 Close MSIV. 8 hours
Separate Condition
entry is allowed for AND
each MSIV.

C.2 Verify MSIV is Once per 7 days
closed.

One or more MSIV
inoperable in MODE 2
or 3.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition C AND

not met.
D.2 Be in MODE 4. 12 hours

(~^)s(
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MSIVs
3.7.2 |

;

,

(} SURVEILLANCE REQUIREMENTS -

. SURVEILLANCE FREQUENCY !
!
;

SR 3.7.2.1 NOTE i
- Only required to be performed in MODES 1 !
-and 2. >

;

f

:

Verify closure. time of each MSIV is In accordance
s 5 seconds. with the

Inservice
;

iesting Program

t

SR. 3.7.2 2 . NOTE
Only required to be performed in MODES 1
and 2.

;

Verify each MSIV actuates to the isolation 18 months i

position on an actual or simulated
actuation signal.

O
,

.

O
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Secondary Specific Activity
3.7.3

(^) 3.7 PLANT SYSTEMS
\_/

3.7.3 Secondary Specific Activity

LCO 3.7.3 The specific activity of the secondary coolant shall be
s 0.1 Ci/gm DOSE EQUIVALENT I-131.

APPLICABILITY: MODES 1, 2. 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Specific activity not A.1 Be in MODE 3. 6 hours
within limit.

AND

A.2 Be in MODE 5. 36 hours

r

\._/

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.3.1 Verify the specific activity of the 31 days
secondary coolant is 5 0.1 Ci/gm DOSE
EQUIVALENT I-131.

(O
,)~.
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|

SG PORVs
3.7.4

1

(~'T 3.7 PLANT SYSTEMS !
G |

3.7.4 Steam Generator (SG) Power Operated Relief Valves (PORVs) i

LCO 3.7.4 Four SG PORV lines shall be OPERABLE.
|

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |
I

A. One SG PORV line A.1 NOTE
inoperable. LCO 3.0.4 is not

applicable.

Restore SG PORV line 30 days
!

to OPERABLE status.

( .

V
B. Two or more SG PORV B.1 Restore all but one 24 hours i

lines inoperable. SG PORV line to
OPERABLE status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 4. 12 hours

i

O:

N .
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SG PORVs
3.7.4

(' SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.4.1 Verify one complete cycle of each SG PORV. 18 months

SR 3.7.4.2 Verify one complete cycle of each SG PORV 18 months
block valve

,~,.
-(/

i

,

p
k.

! BRAIDWOOD - UNITS 1 & 2 3.7.4 - 2 Amendment 98
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AF System
3.7.5

[ ''t 3.7 PLANT SYSTEMS
v

3.7.5 Auxiliary Feedwater (AF) System

LCO 3.7.5 Two AF trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2 and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AF train A.1 Restore AF train to 72 hours
inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

I~' B.2 Be in MODE 4. 12 hours. (_)%

C. Two AF trains C.1 NOTE
inoperable. LCO 3.0.3 and all

other LCO Required
Actions requiring
MODE changes are
suspended until
one AF train is
restored to OPERABLE
status.

Initiate action to Immediately
restore one AF train
to OPERABLE status.

.

'V
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AF System i

3.7.5 ;

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
'

SR 3.7.5.1 Verify each AF manual, power operated. and 31 days )automatic valve in each water flow path. |

that is not locked sealed. or otherwise
secured in position, is in the correct
position.

|

!
i

SR 3.7.5.2 Verify day tank contains a 420 gal of fuel 31 days |
oil. 1

SR 3.7.5.3 Verify the developed head of each AF pump In accordance iat the flow test point is greater than or with the !

equal to the required developed head. Inservice
Testing Program

!

!

) SR 3.7.5.4 Verify each AF automatic valve that is not 18 months'' locked, sealed or otherwise secured in l
position. actuates to the correct position
on an actual or simulated actuation signal.

|

SR 3.7.5.5 Verify each AF pump starts automatically on 18 months
an actual or simulated actuation signal.

SR 3.7.5.6 Verify proper alignment of the required AF Prior to
flow paths by verifying flow from the entering MODE 2
condensate storage tank to each steam whenever unit
generator. has been in

MODE 5. MODE 6.
or defueled for
a cumulative
period of
> 30 days

(continued)
O
V
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! :

I
| AF System '|
| 3.7.5
!

I~T SURVEILLANCE REQUIREMENTS (continued);

(/'

SURVEILLANCE FREQUENCY

SR 3.7.5.7 Verify fuel oil properties are tested in In accordance
.accordance with, and maintained within the with the Diesel

; limits of, the Diesel Fuel Oil Testing Fuel Oil
Program. Testing Program

t

.

i

!

I

-\
b)

|

1

i

I

|

|
|

|

c,

,
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|
!

CST
3.7.6

I'N 3.7 PLANT SYSTEMSid
3.7.6 Condensate Storage Tank (CST)

|
LCO 3.7.6 The CST level shall be a 66%. I

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. CST level not within A.1 Verify by 4 hours I
limit, administrative means ;

OPERABILITY of backup AND
|

water supply. ;

Once per |

12 hours
thereafter !

|q AND l
\ /'''

A.2 Restore CST level to 7 days
within limit.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 4. 12 hours

|

|

! (~')
RJ
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k ,; ( , i

f i
a

CST i

3.7.6- !
4

i
I

!. l

SURVEILLANCE REQUIREMENTS ]

SURVEILLANCE. FREQUENCY I
i
1

, , . . .

,

.
SR- 3.7.6.1 Verify'the CST level is = 66%. 12 hours i.

.

I

!

i

i

i

|

!

L
.

t

i

'I;

i

l,

i. ;

|

| !

!

i
- 1

r i

i

| <

< .

! j

.,
,

'
!

i.

[ .y:

D
;V- i
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CC System
3.7.7

f') - 3.7 PLANT SYSTEMS
t_-

3.7.7 Component Cooling Water (CC) System

LCO 3.7.7 The CC System shall be OPERABLE.

APPLICABILITY: MODES 1. 2. 3. and 4.

ACTIONS

NOTE
Enter applicable Conditions and Required Actions of LCO 3.4.6. "RCS
Loops-MODE 4." for Residual Heat Removal loops made inoperable by CC.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CC flow path A.1 Restore CC flow path 7 days
; inoperable. to OPERABLE status.(x,iv),

l
'

B. One required CC pump B.1 Restore required CC 7 days
inoperable. pump to OPERABLE

status.

C. Required Action and C.1 Be in MODE 3. 6 hours
| associated Completion
| Time of Condition A or AND
| B not met.
t C.2 Be in MODE 5. 36 hours

!

/m

Jn.-)
i
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CC System
3.7.7

/Q SURVEILLANCE REQUIREMENTSV
SURVEILLANCE FREQUENCY

SR 3.7.7.1 NOTE

Isolation of CC flow to individual
components does not render the CC System
inoperable.

Verify each CC manual and power operated 31 days
valve in the flow path servicing safety
related equipment, that is not locked.
sealed, or otherwise secured in position,
is in the correct position.

SR 3.7.7.2 Verify each Essential Service Water System 31 days
manual and power operated valve directly
serving the CC heat exchangers that is not
locked, sealed, or otherwise in the correct
position, is in the correct position, or
can be alianed to the correct position.

A
L)

SR 3.7.7.3 Verify each required CC pump starts 18 months
automatically on an actual or simulated
actuation signal.

p.
b
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SX System
3.7.8

(^) 3.7 PLANT SYSTEMS
%.s

3.7.8 Essential Service Water (SX) System

LCO 3.7.8 The following SX trains shall be OPERABLE:

a. Two unit-specific SX trains; and ]
b. Onc opposite-unit SX train for unit-specific support. !

APPLICABILITY: MODES 1. 2. 3. and 4.
!

'

ACTIONS

MNDITION REQUIRED ACTION COMPLETION TIME;

L ,

i
i

| A. One unit-specific SX A.1 NOTES
' train inoperable. 1. Enter applicable

Conditions and
Required Actions ;

p of LCO 3.8.1. "AC l

4."i Sources -
Operating." for
Emergency Diesel
Generator made
inoperable by SX.

2. Enter applicable
| Conditions and

Required Actions
of LCO 3.4.6.

!,

"RCS Loops -
MODE 4. for
Residual Heat

| Removal loops
| made inoperable

by SX.

!

Restore unit-specific 72 hours
SX train to OPERABLE

i status.
|

(continued)
1 (3'

x,,/
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SX System
3.7.8

'

(~'/
h ACTIONS (continued)

\
'~

CONDITION REQUIRED ACTION COMPLETION TIME

B. Opposite-unit SX train B.1 NOTE
inoperable. LCO 3.0.4 is not

applicable.

Restore opposite-unit 7 days
SX train to OPERABLE
status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or AND
B not met.

C.2 Be in MODE 5. 36 hours

(' 3
1 s
'~''

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.8.1 NOTE

Isolation of SX flow to individual
components does not render the SX System
inoperable.

1

Verify each unit-specific SX manual, power 31 days
operated, and automatic valve in the flow
path servicing safety related equipment,
that is not locked. sealed, er otherwise
secured in position, is in the correct
position.

(continued)

es
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|

SX System i
3.7.8 |

rO SURVEILLANCE REQUIREMENTS (continued)
V

SURVEILLANCE FREQUENCY

SR 3.7.8.2 NOTE
Not required when opposite unit is in
MODE 1, 2. 3, or 4.

)

|
Operate the opposite-unit SX pump for 31 days '

= 15 minutes.

1

SR 3.7.8.3 Cycle each opposite-unit SX crosstie valve 92 days
that is not secured in the open position

|with power removed. j

SR 3.7.8.4 Verify each unit-specific SX automatic 18 months 1valve in the flow path that is not locked, '

sealed, or otherwise secured in positian,
actuates to the correct position on or,
actual or simulated actuation signal.

SR 3.7.8.5 Verify each unit-specific SX pump starts 18 months
automatically on an actual or simulated
actuation signal.

3(G
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UHS
3.7.9

[) 3.7 PLANT SYSTEMS
\.J

3.7.9 Ultimate Heat Sink (UHS)

LCO 3.7.9 The UHS shall be OPERABLE.

APPLICABILITY: MODES 1. 2. 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. UHS inoperable. A.1 Be in MODE 3. 6 hours

AND

A.2 Be in MODE 5. 36 hours

|

O |

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.9.1 Verify water level of UHS is a 590 ft Mean 24 hours
Sea Level (MSL).

SR 3.7.9.2 Verify average water temperature of UHS is 24 hours
s 98 F.

SR 3.7.9.3 Verify bottom level of UHS is s 584 ft MSL. 18 months

.

!

D ,. :

() I
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VC Filtration System
3.7.10

l'')T 3.7 PLANT SYSTEMS
%

3.7.10 Control Room Ventilation (VC) Filtration System

LCO 3.7.10 Two VC Filtration System trains shall be OPERABLE.

APPLICABILITY: MODES 1. 2, 3. 4. 5. and 6.
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One VC Filtration A.1 Restore VC Filtration 7 days
System train System train to
inoperable. OPERABLE status.

._

, B. Required Action and B.1 Be in MODE 3. 6 hours

(''/ associated Completion)
w Time of Condition A AND

not met in MODE 1. 2.
3. or 4. B.2 Be in MODE 5. 36 hours

(continued)

:

w

Lj
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VC Filtration System
3.7.10

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1.1 Place OPERABLE VC Immediately
associated Completion Filtration System
Time of Condition A train in emergency
not met in MODE 5 mode.
or 6, or during
movement of irradiated AND
fuel assemblies.

C.1.2 Verify OPERABLE VC Immediately
Filtration System
train is capable of
being Jowered by an
OPERAB E emergency
power source.

DB

C.2.1 Suspend CORE Immediately
ALTERATIONS.

ANO

C.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

C.2.3 Suspend positive Immediately
reactivity additions.

(continued)

O
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VC Filtration System
3.7.10

[) ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two VC Filtration D.1 Suspend CORE Immediately ;

System trains ALTERATIONS. 1

inoperable in MODE 5
or 6. or during AND ;

movement of irradiated !

fuel assemblies. D.2 Suspend movement of Immediately :

irradiated fuel
assemblies. !

AND
i

D.3 Suspend positive Immediately
reactivity additions.

I
1

E. Two VC Filtration E.1 Enter LCO 3.0.3. Immediately
System trains
inoperable in MODE 1.
2. 3. or 4.

f'h
V

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.10.1 Operate each VC Filtration System train 31 days
with:

a. Flow through the makeup system filters
for a 10 continuous hours with the
heaters operating; and

b. Flow through the recirculation
charcoal adsorber for 2 15 minutes.

(continued)

t \
(J
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VC Filtration System
3.7.10

('~ SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.10.2 Perform required VC Filtration System In accordt:.ce
filter testing in accordance with the with VFTP
Ventilation Filter Testing Program (VFTP).

SR 3.7.10.3 Verify each VC Filtration System train 18 months
actuates on an actual or simulated
actuation signal.

SR 3.7.10.4 Verify one VC Filtration System train can 18 months on a
maintain the upper cable spreading room at STAGGERED TEST
positive pressure of a 0.02 inches water BASIS
gauge and the control room at a positive
pressure of 2 0.125 inches water gauge
relative to areas adjacent to the control
room area during the emergency mode of
operation at a makeup flow rate 2 5400 cfm

(v]
.

and s 6600 cfm.

_.

| BRAIDWOOD - UNITS 1 & 2 3.7.10 - 4 Amendment 98
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VC Temperature Control System
3.7.11

('') 3.7 PLANT SYSTEMS
v

3.7.11 Control Room Ventilation (VC) Temperature Control System

LCO 3.7.11 Two VC Temperatuic Control System trains shall be OPEPABLE.

APPLICABILITY: MODES 1. 2. 3. 4, 5. and 6.
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One VC Temperature A.1 Restore VC 30 days
Control System train Temperature Control
inoperable. System train to

OPERABLE status.

tQ B. Required Action and B.1 Be in MODE 3. 6 hours
\_/ associated Completion

Time of Condition A AND
not met in MODE 1. 2,
3. or 4. B.2 Be in MODE 5. 36 hours

(continued)

/*
\_]
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VC Temperature Control System
3.7.11

i

l

O' ACTIONS (continued) I
\"/

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1.1 P1 ace OPERABLE VC Immediately
associated Completion Temperature Control

. Time of Condition A System train in
not met in MODE 5 operation.
or 6. or during
movement of irradiated AND
fuel assemblies.

C.1.2 Verify OPERABLE VC Immediately
Temperature Control
System train is
capable of being
powered by an
OPERABLE emergency l
power source.

E
C.2.1 Suspend CORE Immediately

ALTERATIONS.

p AND

\.
C.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

AND

C.2.3 Suspend positive Immediately
reactivity additions.

(continued)

(~h
LJ
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VC Temperature Control System
. 3.7.11
|

(') ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two VC Temperature D.1 Suspend CORE Immediately
Control System trains ALTERATIONS.
inoperable in MODE 5
or 6. or during AND
movement of irradiated
fuel assemblies. D.2 Suspend movement of Immediately

irradiated fuel
assemblies.

AND

D.3 Suspend positive Immediately
reactivity additions.

E. Two VC Temperature E.1 Enter LCO 3.0.3. Immediately
Control System trains
inoperable in MODE 1.
2. 3. or 4.

n
x

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.11.1 Verify control room temperature s 90 F. 12 hours

SR 3.7.11.2 Verify each VC Temaerature Control System 18 months
train has the capa)ility to remove the
required heat load.

; s
|( )m
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
3.7.12

(9 3.7 PLANT SYSTEMS
LJ

3.7.12 Nonaccessible Area Exhaust Filter Plenum Ventilation System

LCO 3.7.12 Three Nonaccessible Area Exhaust Filter Plenum Ventilation
System trains shall be OPERABLE. with two trains aligned for
operation and one train aligned in standby.

NOTE

Nonaccessible Area Exhaust Filter Plenum Ventilation System
alignment requirement may be suspended intermittently under
administrative controls for purposes of train realignment.

APPLICABILITY: MODES 1. 2. 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One Nonaccessible Area A.1 Restore Nonaccessible 7 days
!.A) Exhaust Filter Plenum Area Exhaust Filter"

Ventilation System Plenum Ventilation
train inoperable. System train to

OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

O
V
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
3.7.12

[] SURVEILLANCE REQUIREMENTS
v

SURVEILLANCE FREQUENCY

I

SR 3.7.12.1 Operate each Nonaccessible Area Exhaust 31 days
Filter Plenum Ventilation System train for
a 15 minutes.

1

SR 3.7.12.2 Perform required Nonaccessible Area Exhaust In accordance
Filter Plenum Ventilation System filter with the VFTP
testing in accordance with the Ventilation
Filter Testing Program (VFTP).

i

SR 3.7.12.3 Verify each Nonaccessible Area Exhaust
Filter Plenum Ventilation System train 18 months |actuates on a manual, an actual or a

,

simulated actuation signal. j
l

,o SR 3.7.12.4 Verify two Nonaccessible Area Exhaust 18 months on a
f') Filter Plenum Ventilation System trains can STAGGERED TEST

,

maintain a pressure s -0.25 inches water BASIS
'

'

gauge relative to atmospheric pressure
during the emergency mode of operation at a

|

flow rate of s 73.590 cfm per train. 1

:

,

L)
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FHB Ventilation System
3.7.13

(3 3.7 PLANT SYSTEMS
V

3.7.13 Fuel Handling Building Exhaust Filter Plenum (FHB) Ventilation System

LCO 3.7.13 Two FHB Ventilation System trains shall be OPERABLE.

APPLICABILITY: During movement of irradiated fuel assemblies in the fuel
building.

During movement of irradiated fuel assemblies in the
containment with the equipment hatch not intact.

During CORE ALTERATIONS with the equipment hatch not intact.

ACTIONS

NOTE
LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

( A. One FHB Ventilation A.1 Restore FHB 7 days
System train Ventilation System
inoperable. train to OPERABLE

status.

B. Required Action and B.1.1 Place OPERABLE FHB Immediately
associated Completion Ventilation System
Time not met. train in emergency

mode.

AND

B.1.2 Verify OPERABLE FHB Immediately
Ventilation System
train is capable of
being powered by an
OPERABLE emergency
power source.

@

(continued)
p.
LJ

BRAIDWOOD - UNITS 1 & 2 3.7.13 - 1 Amendment 98

.__ _ ______ __



. _- - _ , . . _ . _ _ , - . . .

I FHB Ventilation System
!

3.7.13
|

('') ACTIONS
%J

CONDITION REQUIRED ACTION COMPLETION TIME
;

(continued) B.2.1 Suspend movement of Immediately '

irradiated fuel
assemblies in the
fuel handling
building.

i

AND |

B.2.2 NOTE--
Only required with
equipment hatch not
intact.

|

Suspend movement of Immediately
irradiated fuel
assemblies in the
containment.

AND

( B.2.3 NOTE
Only required with
equipment hatch not
intact.

_-

Suspend CORE Immediately
ALTERATIONS.

1

(continued)

;

i
|

|
|

!- N

BRAIDWOOD - UNITS 1 & 2 3.7.13 - 2 Amendment 98



._ __ _ _ _ __

I

FHB Ventilation System
3.7.13

.

( ACTIONS (continued)
! CONDITION REQUIRED ACTION COMPLETION TIME

C. Two FHB Ventilation C.1 Suspend movement of Immediately
System trains irradiated fuel
inoperable. assemblies in the

fuel handling
building.

AND I

C.2 NOTE---

Only required with i
equipment hatch not i

intact.

Suspend movement of Immediately
irradiated fuel
assemblies in the
containment.

AND

[D 'C.3 NOTEV Only required with
equipment hatch not
intact.

Sus)end CORE Immediately
ALT ERATIONS.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.13.1 Operate each FHB Ventilation System train 31 days
for a 15 minutes.

| (continued)

7
I\
!-
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FHB Ventilation System
3.7.13

) ACTIONS (continued)
"

SURVEILLANCE FREQUENCY !

SR 3.7.13.2 Perform required FHB Ventilation System In accordance
filter testing in accordance with the with the VFTP 1

Ventilation Filter Testing Program (VFTP).

SR 3.7.13.3 NOTE
Only required during movement of irradiated
fuel assemblies or CORE ALTERATIONS with |

,

the equipment hatch not intact. :

i

Verify one FHB Ventilation System train can 7 days on a
maintain a pressure s -0.25 inches water STAGGERED TEST
tauge relative to atmospheric pressure BASIS
during the emergency mode of operation.

SR 3.7.13.4 Verify each FHB Ventilation System train 18 months,,

b' N
actuates on an actual or simulated
actuation signal.

SR 3.7.13.5 -NOTE
Only required during movement of irradiated
fuel assemblies in the fuel handling
building wito the equipment hatch intact.

Verify one FHB Ventilation System train can 18 months on a
maintain a pressure s -0.25 inches water STAGGERED TEST
gauge relative to atmospheric pressure BASIS
during the emergency mode of operation at a
flow rate s 23.100 cfm.

C\
LJ
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Spent Fuel Pool Water Level
3.7.14

(' 3.7 PLANT SYSTEMS
%j

3.7.14 Spent Fuel Pool Water Level

LC0 3.7.14 The spent fuel pool water level shall be a 23 ft over the
top of irradiated fuel assemblies seated in the storage
racks.

APPLICABILITY: During movement of irradiated fuel assemblies in the spent
fuel pool.

ACTIONS

....................................-NOTE-------------------------------------
LCO 3.0.3 is not applicable.
..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. Spent fuel pool water A.1 Suspend movement of Immediately
level not within irradiated fueln) limit. assemblies in thei

''
pent fuel pool.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.14.1 Verify the spent fuel pool water level is 7 days
a 23 ft above the top of the irradiated
fuel assemblies seated in the storage
racks.

. m,<

G
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I

Spent Fuel Pool Boron Concentration
3.7.15

bI'' 3.7 PLANT SYSTEMS

3.7.15 Spent Fuel Pool Boron Concentration

LCO 3.7.15 The spent fuel pool boron concentration shall be a 2000 ppm.

APPLICABILITY.: Whenever fuel assemblies are stored in the spent fuel pool.

ACTIONS

..................................... NOTE-------------------------------------
LCO 3.0.3 is not applicable.
..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. Spent fuel pool boron A.1 Suspend movement of Immediately
concentration not fuel assemblies in
within limit. the spent fuel pool.

,

g) AND
'

A.2 Initiate action to Immediately
restore spent fuel
pool boron
concentration to
within limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

-SR 3.7.15.1 Verify the spent fuel pool boron 48 hours
concentration i.s within limit.

r-'N
l )
%J
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Spent Fuel Assembly Storage
3.7.16

| 3.7 PLANT SYSTEMS

3.7.16 Spent Fuel Assembly Storage

LC0 3.7.16 Each spent fuel assembly stored in the spent fuel pool
shall:

a. Region 1

Have an initial nominal enrichment of s 4.7 weight
Jercent U-235 or satisfy a minimum number of Integral
-uel Burnable Absorbers (IFBAs) for higher initial
enrichments up to 5.0 weight percent U-235 to permit
storage in any cell location.

b. Region 2

Have a combination of initial enrichment, burnup, and
decay time within the Acceptable Burnup Domain of
Figure 3.7.16-1, 3.7.16-2, or 3.7.16-3, as applicable
for that storage configuration.

c. Interface Requirements,

Comply with the Interface Requirements within andO between adjacent racks.
|

APPLICABILITY: Whenever fuel assemblies are stored in the spent fuel pool.

|

!

|

i

O
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Spent Fuel Assembly Storage
3.7.16

i

/7 ACTIONS
() ................. .............------NOTE------------------------------------- |

LC0 3.0.3 is not applicable.
.. .................................................................. ........

CONDITION REQUIRED ACTICN COMPLETION TIME

A. Requirements of the A.1 Initiate action to Immediately
LCO not_ met, move the noncomplying

fuel assembly into a
location which |
restores compliance. i

i

SURVEILLANCE REQUIREMENTS !
l

SURVEILLANCE FREQUENCY

SR 3.7.16.1 Verify by administr: .ve means the initial Prior to(m.) nominal enrichment of the fuel assembly is storing the
s 4.7 weight percent U-235 or a minimum fuel assembly
number of IFBAs is met. in Region 1

SR 3.7.16.2 Verify by administrative means the Prior to
combination of initial enrichment, burnup, storing the
and decay time of the fuel assembly is fuel assembly
within the Acceptable Burnup Domain of in Region 2
Figure 3.7.16-1. 3.7.16-2, or 3.7.16-3.

SR 3.7.16.3 Verify by administrative means the Prior to
interface requirements within and between storing the
adjacent racks are met. fuel assembly

in the spent
fuel pool

O
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| Spent Fuel Assembly Storage
3.7.16
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Spent Fuel Assembly Storage
3.7.16

,c,
y,) 15000

!

DECAY
TIME:<10000
0 YEAllS
5 YEAllS ,

/ 10 YEAllS !
_

D 35000
AIU

ACCEPTAHLF 20 YEAitS
) Bl]ItNIJP DOMdlN

!E 30000 _.

,

C !I
|

9 ,

N25000
m
R

,

ca <

i

'g 20000
,.

L_,) w
if),15000 ||<

'
a
N
D 10000 //u-

/ UNACCEPTABLE
HURN11P DOMAIN

5000 L-__

I0
1.0 2.0 3.0 .l .0 5.0

INITIAL 11-235 ENRICIIMENT (w/o)

Figure 3.7.16-2 (page 1 of 1)
Region 2 3-out-of-4 Checkerboard Configuration Burnup Credit Requiremnts

(
,/

BRAIDWOOD - UNITS 1 & 2 3.7.16 - 4 Amendment 98



I.,

Spent Fuel Assembly Storage.,

E 3.7.16
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AC Sources-Operating
3.8.1

( 3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources-Operating

LCO 3.8.1 The following AC r;lectrical sources shall be OPERABLE:

a. Two qualified circuits per bus between the offsite >

transmission network and the onsite Class 1E AC -

Electrical Power Distribution System; and

b. Two Diesel Generators (DGs) capable of sup31ying the
onsite Class 1E AC Electrical Power Distri)ution System.

APPLICABILITY: MODES 1. 2. 3. and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more buses with A.1 Perform SR 3.8.1.1 1 hour
/''T one required qualified for the required iV circuit inoperable. OPERABLE qualified AND i

circuits. '

Once per 8 hours
thereafter

AND

A.2 Restore required 72 hours ,

qualified circuit (s) I

to OPERABLE status. AND

6 days from
discovery of
failure to meet
LCO

(continued)

(3
L.J
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AC Sources-Operating
3.8.1

() ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME !

B. One required DG B.1 Perform SR 3.8.1.1 1 hour
inoperable, for the required

qualified circuits. AND

Once per 8 hours
thereafter

AND

IB.2 Declare required 4 hours from
feature (s) sup)orted discovery of |

by the inoperaale DG Condition B
inoperable when its concurrent with |

required redundant inoperability of
feature (s) is redundant
inoperable. required

|
feature (s)

AND l

. /^i B.3.1 Determine OPERABLE DG 24 hours
Cl is not inoperable due |

to common cause ;

failure. '

E
B.3.2 Perform SR 3.8.1.2 24 hours

for OPERABLE DG,

AND

B.4 Restore DG to 72 hours
OPERABLE status.

AND

6 days from
discovery of
failure to meet
LCO

i (continued).

.( j)u
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AC Sources-Operating
3.8.1 )

O ACTIONS (continued)
G

CONDITION REQUIRED ACTION COMPLETION TIME )
l

C. One or more buses with C.1 Restore one required 24 hours
two required qualified qualified circuit per
circuits inoperable. bus to OPERABLE

lstatus.

D. One DG inoperable and NOTE
one or more buses with Enter applicable Conditions
one required qualified and Required Actions of
circuit inoperable. LCO 3.8.9. " Distribution

Systems-Operating " when
,

@ Condition D is entered with !no AC power source to a !One DG inoperable and division. |
one bus with two i
required qualified
circuits inoperable. D.1 Restore required 12 hours

qualified circuit (s)
to OPERABLE status.

("'\v 2 I
D.2 Restore DG to 12 hours

OPERABLE status.

E. Two DGs inoperable. E.1 Restore one DG to 2 hours
OPERABLE status.

F. Required Action and F.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A. AND
B. C. D or E not met.

F.2 Be in MODE 5. 36 hours

(continued)

p()
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AC Sources-Operating
3.8.1

(] ACTIONS (continued)
'"

CONDITION REQUIRED ACTION COMPLETION TIME

G. Two DGs inoperable, G.1 Enter LCO 3.0.3. Immediately
and one or more buses
with one or more
required qualified
circuits inoperable.

2
One DG inoperable, one
bus with two required
qualified circuits
inoperable, and the
second bus with one or
more required
qualified circuits
inoperable.

73
'

SURVEILLANCE REQUIREMENTS
'

SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and 7 days
indicated power availability for each
required qualified circuit.

(continued)

jQ
?%..)
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L
r

! AC Sources-Operating
'

! 3.8.1

h SURVEILLANCE REQUIREMENTS (continued)r u./.
SURVEILLANCE FREQUENCY

i

.SR 3.8.1.2 . NOTE
'

-

A modified DG-start involving idling and :
' gradual acceleration to synchronous speed
may be used for this SR. When modified
start procedures are not.used, the time, ,

voltage, and frequency tolerances of
SR 3.8.1.7 must be met. Performance of

_

'

SR 3.8.1.7 satisfies this SR.
-[

~

'Verify each DG starts from standby 31 days
'

condition and achieves steady state voltage ;,

a.3950 V and s 4580 V and frequency a 58.8 |
Hz and 5 61.2 Hz.

|i'

i

SR 3.8.1.3 NOTES -

1. DG. loadings may include gradual '

loading as recommended by the i
~

manufacturer. ;

2. Momentary transients outside the load !
range do not invalidate this test. !

!

3. This Surveillance shall be conducted i

on only one DG at a time. '

4. This Surveillance shall be preceded by
-and immediately follow without
' shutdown a successful performance of~.

SR 3.8.1 2 or SR 3.8.1.7. j
.L

Verify each DG is synchronized and loaded 31 days j
and operates for a 60 minutes at a load ;

a 4950 kW and s.5500 kW. !

SR - 3.' 8.' 1.4 - Verify' each day tank contains a 450 gal of 31 days
~

fuel oil. q
'

L

l' (continued)
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AC Sources-Operating
3.8.1

( ) SURVEILLANCE REOUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.5 Check for and remove accumulated water from 31 days
each day tank.

SR 3.8.1.6 Verify the fuel oil transfer system 31 days
operates to automatically transfer fuel oil
from storage tank (s) to the day tank.

SR 3.8.1.7 Verify each DG starts from normal standby 184 days
condition and achieves in s 10 seconds.
voltage a 3950 V and s 4580 V. and
frequency 2 58.8 Hz and s 61.2 Hz.

SR 3.8.1.8 Verify manual transfer of AC power sources 18 months
o from the required normal qualified
i''j circuit (s) to the reserve required

qualified circuit (s).

(continued)

-
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AC Sources-Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.9 - - NOTE---

This Surveillance shall not be performed in
MODE 1 or 2.

Verify each DG rejects a load greater than 18 months
or equal to its associated single largest !
post-accident load, and:

a. Following load rejection, the
frequency is s 64.5 Hz:

b. Following load rejection, the steady
state voltage is maintained a 3950 V'

and s 4580 V: and

c. Following load rejection, the steady
state frequency is maintained
a 58.8 Hz and s 61.2 Hz.

O

!SR 3.8.1.10 -- NOTES !

1. Momentary transients above the voltage
limit immediately following a load

|
rejection do not invalidate this test.

2. This Surveillance shall not be
performed in MODE 1 or 2.

|
Verify each DG does not trip and voltage is 18 months
maintained s 4784 V during and following a
load rejection of a 4950 kW and s 5500 kW.

(continued)

N
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AC Sources-Operating
3.8.1

SURVEILLANCE REOUIREMENTS (continued)

SURVEILLANCE FREQUENCY
, ..

SR 3.8.1.11 NOTE
This Surveillance shall not be performed in
MODE 1. 2, 3 or 4.

Verify on an actual or simulated loss of 18 months
offsite power signal:

a. De-energization of ESF buses;

b. Load shedding from ESF buses: and

c. DG auto-starts from standby condition
and:,

1. energizes permanently connected
loads in s 10 seconds.

,

2. energizes auto-connected shutdown
loads through the shutdown load y
sequence timers,-

3. maintains steady state voltage
a 3950 V and s 4580 V.

4. maintains steady state frequency
a 58.8 Hz and s 61.2 Hz, and

5. supplies permanently connected
and auto-connected shutdown loads
for a 5 minutes.

(continued)

O
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AC Sources-Operating
3.8.1

(~') SURVEILLANCE REQUIREMENTS (continued)
'''

SURVEILLANCE FREQUENCY

SR 3.8.1.12 Verify on an actual or simulated Engineered 18 months
Safety Feature (ESF) actuation signal each
DG auto-starts from standby condition and:

a. In s 10 seconds achieves voltage
a 3950 V and s 4580 V:

b. In s 10 seconds achieves frequency
a 58.8 Hz and s 61.2 Hz: and

c. Operates for a 5 minutes.

SR 3.8.1.13 Verify each DG's automatic trips are 18 months
'

bypassed on actual or simulated loss of
voltage signal on the emergency bus
concurrent with an actual or simulated ESF
actuation signal except:

(V-]
a. Engine overspeed; and

,

!
b. Generator differential current.

SR 3.8.1.14 NOTES
,

1. Momentary transients outside the load !

range do not invalidate this test, j

2. This Surveillance shall not be |

performed in MODE 1 or 2.

; Verify each DG operates for a 24 hours: 18 months

a. For a 2 hours loaded a 5775 kW and
i s 6050 kW: and
i

| b. For the remaining hours of the test
loaded a 4950 kW and s 5500 kW.

<

(continued)
r ~,
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AC Sources-Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.15 NOTES
1. This Surveillance shall be performed

within 5 minutes 01' shutting down the
DG after the DG ha's operated a 2 hours
loaded a 4950 kW and 5 5500 kW or
until operating temperature has
stabilized.

2. Momentary transients outside of load
range do not invalidate this test.

Verify each DG starts and achieves in 18 months
s 10 seconds voltage a 3950 V and s 4580 V.
and frequency a 58.8 Hz and s 61.2 Hz.

SR 3.8.1.16 NOTE-
This Surveillance shall not be performed in

V./~~N
MODE 1. 2. 3. or 4.

Verify each DG: 18 months

a. Synchronizes with offsite power source
while loaded with emergency loads upon
a simulated restoration of offsite
power:

b. Transfers loads to offsite power,

source: and

c. Returns to ready-to-load operation.

___

(continued)

(
\_-
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AC Sources-Operating !

3.8.1
l

( ) SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
|

1

SR 3.8.1.17 NOTE I
This Surveillance shall not be performed in
MODE 1, 2. 3. or 4.

Verify, with a DG operating in test mode 18 months
and connected to its bus, an actual or
simulated ESF actuation signal overrides
the test mode by:

l
4

a. Returning DG to ready-to-load
operation; and

b. Automatically energizing the emergency
load from offsite power.

I

SR 3.8.1.18 NOTE - - -

This Surveillance shall not be performed in
' /'3 MODE 1, 2, 3. or 4.
V

Verify interval between each sequenced load 18 months
block is within 10% of design interval
for each safeguards and shutdown sequence
timer.

(continued)

:

|

|
!

|

(3
V
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AC Sources-Operating
3.8.1

|

4 SURVEILLANCE REQUIREMENTS (continued)
!''~

SURVEILLANCE FREQUENCY
|

SR 3.8.1.19 NOTE |
This Surveillance shall not be performed in

iMODE 1. 2, 3. or 4.
I

!

)
Verify on an actual or simulated loss of 18 months |
offsite power signal in conjunction with an I

actual or simulated ESF actuation signal:

a. De-energization of ESF buses:
l
!

b. Load shedding from ESF buses: and !

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in s 10 seconds.

2. energizes auto-connected
emergency loads through theo) safeguards sequence timers.!

3. achieves steady state voltage
2 3950 V and s 4580 V.

4. achieves steady state frequency
a 58.8 Hz and s 61.2 Hz, and

5. supplies permanently connected
and auto-connected emergency
loads for 2 5 minutes.

SR 3.8.1.20 Verify when started simultaneously from 10 years
standby condition, each DG achieves, in
s 10 seconds, frequency a 58.8 Hz.

(D
LJ
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AC Sources -Shutdown
3.8.2

3.8 ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources-Shutdown

LCO 3.8.2 The following AC electrical power sources shall be OPERABLE:

a. One qualified circuit between the offsite transmission
network and the onsite Class 1E AC electrical power
distribution subsystem (s) required by LCO 3.8.10.
" Distribution Systems-Shutdown": and

f
b. One Diesel Generator (DG) capable of supplying one

division of the onsite Class 1E AC electrical power
distribution subsystem (s) required by LCO 3.8.10.

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies.

ACTIONS

-NOTE-
p LCO 3.0.3 is not applicable.
%-)

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required qualified NOTE
circuit inoperable. Enter applicable Conditions

and Required Actions of
LCO 3.8.10. with one required
division de-energized as a
result of Condition A.

A.1 Declare affected Immediately
required feature (s)
with no offsite power
available inoperable.

QR

(continued)

OA
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|
L AC Sources -Shutdown

3.8.2

- ACTIONS |
CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.1 Suspend CORE Immediately |

ALTERATIONS. ;

|
AND '

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies. I

AND

A.2.3 Initiate action to Immediately
suspend operations ;

involving positive |reactivity additions.
!
l

AND {

A.2.4 Initiate action to Immediately
restore required :

O qualified circuit to I(j OPERABLE status. '

AND

A.2.5 Declare affected Low Immediately
Temperature
Overpressure
Protection (LTOP)
feature (s)
inoperable.

(continued)

; n
, ,
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AC Sources-Shutdown
3.8.2

(] ACTIONS (continued)
,

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required DG B.1 Suspnd CORE Immediately !

inoperable, ALTERATIONS.

AND
.

B.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

B.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

AND

B.4 Initiate action to Immediately
restore required DG

,q to OPERABLE status.
sd

AND

B.5 Declare affected LTOP Immediately
feature (s)
inoperable.

|

!

{a')
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AC Sources-Shutdown
3.8.2

CT SURVEILLANCE REQUIREMENTSV
SURVEILLANCE FREQUENCY

SR 3.8.2.1 NOTE---

The following SRs are not required to be
performed:

SR 3.8.1.3 SR 3.8.1.14
SR 3.8.1.9 SR 3.8.1.15
SR 3.8.1.10 SR 3.8.1.16
SR 3.8.1.11 SR 3.8.1.18
SR 3.8.1.13 SR 3.8.1.19.

For AC sources required to be OPERABLE. the In accordance
following SRs are applicable: with applicable

SRs
SR 3.8.1.1 SR 3.8.1.11
SR 3.8.1.2 SR 3.8.1.12
SR 3.8.1.3 SR 3.9.1.13
SR 3.8.1.4 SR 3. 1.14
SR 3.8.1.5 SR 3.8.1.15
SR 3.8.1.6 5R 3.8.1.16

r'% SR 3.8.1.7 SR 3.8.1.18
i) SR 3.8.1.9 SR 3.8.1.19.s,_

SR 3.8.1.10

'
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Diesel Fuel Oil
3.8.3

( 3.8 ELECTRICAL POWER SYSTEMSU) l

3.8.3 Diesel Fuel Oil I
1

LC0 3.8.3 The stored diesel fuel oil shall be within limits for each
required Diesel Generator (DG).

i

!

APPLICABILITY: When associated DG is required to be brJRABLE.

|

ACTIONS

NOTE
Separate Condition entry is allowed for each DG.

I

CONDITION REQUIRED ACTION COMPLETION TIME l
{

l

A. One or more DGs with A.1 Restore stored fuel 48 hours !
stored fucl volume oil volume to within

f'N < 44,000 gal and limits. |
('j > 41.138 gal in '

storage tank (s).

I
|

B. One or more DGs with B.1 -Restore fuel oil 7 days
stored fuel oil total total particulates
particulates not within limit. 1within limit. '

C. One or more DGs with C.1 Restore stored fuel 30 days
new fuel oil oil properties to
properties not within within limits.
limits.

i .

(continued)

("'rG :
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Diesel Fuel Oil!
'

3.8.3

[T ACTIONS (continued)
'~

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and 0.1 Declare associated DG Immediately
associated Completion inoperable.
Time of Conditions A.
B, or C not met.

B
One or more DGs with
diesel fuel oil not
within limits for
reasons other than '

Condition A. B. or C.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

V
SR 3.8.3.1 Verify each DG fuel oil storage tank (s) 31 days

contains a 44.000 gal of fuel.

SR 3.8.3.2 Verify fuel oil properties of new and In accordance
stored fuel oil are tested in accordance with the Diesel
with, and maintained within the limits of. Fuel Oil
the Diesel Fuel Oil Testing Program. Testing Program

SR 3.8.3.3 Check for and remove accumulated water from 31 days
each fuel oil storage tank.

p
'x.)
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DC Sources-Operating
3.8.4

(} 3.8 ELECTRICAL POWER SYSTEMS |

3.8.4 DC Sources-Operating

LCO 3.8.4 Division 11(21) and Division 12(22) DC electrical power
subsystems shall be OPERABLE and not crosstied to the
opposite unit.

I

APPLICABILITY: MODES 1, 2, 3 and 4. !
:

I

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME !

-A. One battery charger A.1 Crosstie 2 hours
inoperable. opposite-unit bus ;

with a:sociated
OPERABLE battery
charger to the
affected division.

,n
(,,) AND !

!

A.2 Restore battery 24 hours
charger to OPERABLE
status.

B. One DC electrical B.1 Open at least one 60 hours
power division crosstie breaker
crosstied to between the crosstied
opposite-unit DC divisions.
electrical ]ower
subsystem tlat has an
inoperable battery

' charger, while
opposite unit is in
MODE 1, 2, 3. or 4.

(continued)

,m

(v)
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DC Sources-Operating
j

3.8.4
|

() ' ACTIONS (continued)
\J

CONDITION REQUIRED ACTION COMPLETION TIME

C. One DC electrical C.1 NOTE
power division Only required when

.{crosstied to opposite unit has an
opposite-unit DC inoperable battery. i
electrical power ;
subsystem with an j
inoperable source. Verify opposite-unit Once per iwhile opposite unit is DC bus load 12 hours !

in MODE 5. 6. or s 100 amps for AT&T ldefueled. (s 200 amps for C&D)
|
1

AND |
|

C.2 Open at least one 7 days I

crosstie breaker
1

between the crosstied i

divisions.

(~/T
D. One DC electrical D.1 Restore DC electrical 2 hours

C power subsystem power subsystem to
inoperable for reasons OPERABLE status.
Other than Condition
A. B, or C.

E. Required Action and E.1 Be in MODE 3. 6 hours
Associated Completion

| Time not met. AND

E.2 Be in MODE 5. 36 hours
|
t

|

|
|

!

t

,\,

%
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DC Sources-Operating
3.8.4

:

'N
SURVEILLANCE REQUIREMENTS i(\_/ ~

:

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is 7 days
a 130.5 V for AT&T (a 127.6 V for C&D) on
float charge. j

,

SR 3.8.4.2 Verify no visible corrosion at battery 92 days |terminals and connectors. |

O!l

Verify battery connection resistance is
s 1.5E-4 ohm for inter-cell connections,
s 1.5E-4 ohm for inter-rack connections.
s 1.5E-4 ohm for inter-tier connections.

3

and s 1.5E-4 ohm for terminal connections.

SR 3.8.4.3
(df-)

Verify battery cells, cell plates, and 18 months
racks show no visual indication of physical

'

damage or abnormal deterioration that could
degrade battery performance.

SR 3.8.4.4 Remove visible terminal corrosion. verify 18 months
battery cell to cell and terminal
connections are clean and tight, and are
coated with anti-corrosion material.

SR 3.8.4.5 Verify battery connection resistance is 18 months
s 1.5E-4 ohm for inter-cell connections,
s 1.5E-4 ohm for inter-rack connections,
s 1.5E-4 ohm for inter-tier connections,
and s 1.5E-4 ohm for terminal connections.

| (continued)

,c~
~ k.)
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l
DC Sources-Operating 1

3.8.4

(') SURVEILLANCE REQUIREMENTS (continued)
'

SURVEILLANCE FREQUENCY

SR 3.8.4.6 Verify each battery charger supplies a load 18 months
equal to the manufacturer's rating for
2 8 hours.

SR 3.8.4.7 NOTES-
1. The modified performance discharge

test in SR 3.8.4.8 may be performed in
lieu of the service test in
SR 3.8.4.7.

2. This Surveillance shall not be
performed in MODE 1. 2. 3. or 4.

Verify battery capacity is adequate to 18 months
supply, and maintain OPERABLE status, the
required emergency loads for the design
duty cycle when subjected to a battery

(~'g service test.
LJ

(continued)

,,

Q)
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DC Sources-Operating
3.8.4

. -SURVEILLANCE REQUIREMENTS (continued)

. SURVEILLANCE FREQUENCY

SR 3.8.4.8 -NOTE--

Tnis Surveillance shall not be performed in
MODE 1, 2. 3. or 4.

Verify battery capacity is a 95% for AT&T 60 months
(a 80% for C&D) of the manufacturer's
rating when subjected to a performance AND
discharge test or a modified performance
discharge test. 12 months when

battery shows
degradation or
has reached 85%
of the expected
life with
capacity < 100%
of
manufacturer's
rating

AND
t'

24 months when
battery has
reached 85% of
the expected
life with
capacity a 100%
of
manufacturer's
rating

t'"\
V
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I

DC Sources-Shutdown
| 3.8.5
l

'

3.8 ELECTRICAL POWER. SYSTEMS,

3.8.5 DC Sources-Shutdown i

|!

1 <

LCO 3.8.5 The following shall be OPERABLE. with at least one unit
crosstie breaker per division open:

:

a. One DC electrical power subsystem capable of supplying
one division of the onsite Class 1E DC electrical power

.

distribution subsystem (s) required by LC0 3.8.10. 1
" Distribution System-Shutdown"; and '

! b. One source of DC electrical power. other than that
1'

required by LCO 3.8.5.a. capable of supplying the !
remaining onsite Class 1E DC electrical aower

'

distribution subsystem (s) when required )y LCO 3.8.10.
I

NOTE

One division may be crosstied to the opposite unit, when the
opposite unit is in MODE 1. 2, 3. or 4 with an inoperable

' battery charger.

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies.'

ACTIONS
.

1

NOTE i

LC0 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

,

i A. One or more required A.1 Declare affected Immediately
| DC electrical power required feature (s)

,

subsystems ino)erable inoperable. '

for reasons otler than
| Condition B. @

(continued)

| G
'

]
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DC Sources-Shutdown
3.8.5

7 ACTIONS'(D
CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.1 Sus)end CORE Immediately
ALT ERATIONS.

1

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3- Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

AND

A.2.4 Initiate action to Immediately
restore required DC

n) electrical power
i subsystems to'"

OPERABLE status.

AND |

A.2.5 Declare affected Low Immediately
Temperature
Overpressure
Protection feature (s)
inoperable.

(continued)

|

, ~ ~ .

V
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DC Sources-Shutdown

3.8.5

(] ACTIONS (continued)
:

CONDITION REOUIRED ACTION COMPLETION TIME

i

B. One DC electrical B.1 NOTE
power division Only required when
crosstied to opposite unit has an
opposite-unit DC inoperable battery.
electrical power
subsystem with an
inoperable source. Verify opposite-unit Once per
while opposite unit is DC bus load is 12 hours
in MODE 5, 6, or s 100 amps for AT&T
defueled. (s 200 amps for C&D).

AND

B.2 Open at least one 7 days
crosstie breaker
between the crosstied I

divisions.

ID
LJ

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 NOTE
The following SRs are not required to be
performed: SR 3.8.4.6. SR 3.8.4.7, and
SR 3.8.4.8.

For DC sources required to be OPERABLE. the In accordance
following SRs are applicable: with applicable l

SRs
SR 3.8.4.1 SR 3.8.4.5

| SR 3.8.4.2 SR 3.8.4.6
SR 3.8.4.3 SR 3.8.4.7
SR 3.8.4.4 SR 3.8.4.8.

|

- /S
U

| BRAIDWOOD - UNITS 1 & 2 3.8.5 - 3 Amendment 98
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Battery Cell Parameters |
3.8.6

(") 3.8 ELECTRICAL POWER SYSTEMS
V|

| 3.8.6 Battery Cell Parameters

LCO 3.8.6 Battery cell parameters for Division 11(21) and |
Division 12(22) batteries shall be within limits of |
Table 3.8.6-1. |

i

|

APPLICABILITY: When associated DC electrical power subsystems are required
to be OPERABLE.

ACTIONS

NOTE-

Separate Condition entry is allowed for each battery.
i

CONDITION REQUIRED ACTION COMPLETION flME

q A. One or more batteries A.1 Verify pilot cell I hour
('~'/ with one or more electrolyte level and

battery cell float voltage meet
parameters not within Table 3.8.6-1
Category A or B Category C limits.
limits.

AND
i

A.2 Verify battery cell 24 hours |
parameters meet
Table 3.8.6-1 AND
Category C limits.

Once per 7 days
thereafter

AND l

A.3 Restore battery cell 31 days j
parameters to '

Category A and B
limits of
Table 3.8.6-1.

(continued)
n ;

k
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Battery Cell Parameters
3.8.6

(~T ACTIONS (continued)
q'J

-

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

;

2
One or more batteries
with average
electrolyte
temperature of the
representative cells -

< 60 F.

2
One or more batteries
with one or more
battery cell
parameters not within

,f 3 Category C values.

L.]

-SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet 7 days
Table 3.8.6-1 Category A limits.

| (continued)

. l'')hL
,
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!

Battery Cell Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)- i

SURVEILLANCE- FREQUENCY

SR.3.8.6.2 Verify battery cell parameters meet 92 days I
Table 3.8.6-1 Category B limits.

AND ;
;

Once within |7 days after a 1
battery -

discharge
]

< 110 V

AND

Once within
7 days after a
battery
overcharge
> 145 V

' .-Q'q
-SR '3.8.6.3 ' Verify. average ' electrolyte temperature of 92 days

; , representative cells is 2 60 F.

,

||
.

t

.

:

-

i

*| ). |

v
; ,
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|

Battery Cell Parameters I
3.8.6 ;

1

Table 3.8.6-1 (page 1 of 1)
j Battery Cell Parameters Requirements,

V

CATEGORY A: CATEGDRY B: CATEGORY C:
LIMITS FOR EACH E!MIT5 FOR EACH CONNECTED ALLOWABLE LIMITS FOR LACH

PARAMETER DESIGNATED Plt 01 CELL CELL CONNECTED CELL

Electrolyte level > Minimum level > Minimun level Above top of plates. and
indication mark, and s k indication mark. and s W not overflowing
inch above maxig level indication mark g levelinch above max 1
indication mark'

float Voltage = 2.18 V (AT&rj m 2,}g y(D) (AT&T) > 2 14 V (AT&T)
= 2.13 V (C O) = 2.13 V(b) (C&D) > 2.07 V (C&D)

|
2

Specific Gravity (C)Id' = 1.285 (AT&T) = 1.280 (AT&T) Not more than 0.020 below
= 1.200 (C&D) = 1.195 (C&D) average of all connected

cells
AND
~

AND
Average of all connected

~

cells > 1.290 (AT&T) Average of all connected |

> 1.205 (C&D) cells = 1.280 (AT&T) |
= 1.195 (C&D) |

(a) It is acceptable for the electrolyte level to temporarily increase above the specified maximum during
f equalizing charges provided it is not overflowing
g (b) Corrected for average electrolyte temperature.
s (c) Corrected for electrolyte temperature and level for AT&T. CorrectedforelectrolytetemperatureforC&D.For AT&T. level correction is not required, however. when battery charging is < 2 amps waen on float charge.

(d) A battery charging current of < 2 amps for AT&T (< 3 amps for C&D) when on float charge is acceptable for
meeting specific gravity limits following a battery recharge. for a maximum of 7 days. When charging
current is used to satisfy specific gravity requirements, specific gravity of each connected cell shall be
measured prior to expiration of the 7 day allowance.

,

)

i

G
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Inverters - Operating
3.8.7

/O 3.8 ELECTRICAL POWER SYSTEMSV
3.8.7 Inverters -Operating

LCO 3.8.7 Four instrument bus inverters shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One instrument bus A.1 NOTE-
inverter inoperable. Enter applicable

Conditions and
Required Actions of
LCO 3.8.9
" Distribution
Systems - Operating"
with any instrument

,q bus de-energized.
G

Restore inverter to 24 hours
OPERABLE status.

B, Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

,q,

U
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Inverters - Operating
3.8.7

['i SURVEILLANCE REQUIREMENTS
LJ

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage and breaker 7 days
alignment to AC instrument buses,

l'h
V

n

,_
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Inverters - Shutdown
3.8.8

(V~) 3.8 ELECTRICAL POWER SYSTEMS

3.8.8 Inverters -Shutdown

LCO 3.8.8 The following shall be OPERABLE:

a. Two inverters capable of supplying one division of the
onsite Class 1E AC instrument bus electrical power
distribution subsystem (s) required by LCO 3.8.10.
" Distribution System-Shutdown"; and

b. One source of instrument bus )ower. Other than that
required by LCO 3.8.8.a. capa)le of supplying the.

remaining onsite Class 1E AC instrument bus electrical
power distribution subsystem (s) when require.J by
LCO 3.8.10.

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies.

ACTIONS
-

,\
( NOTE'"' LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Declare affected Immediately
AC instrument bus required feature (s)
power sources inoperable.
inoperable.

2

(continued)
|

|

n
b
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Inverters - Shutdown
3.8.8

/'~'s ACTIONS
t /'' -

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.1 Sus)end CORE Immediately
ALT ERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

AND

A.2.4 Initiate action to Immediately
restore required

,cy inverters to OPERABLE
i ) status.

AND

A.2.5 Declare affected Low Immediately
Temperature
Overpressure
Protection feature (s)
inoperable.

-.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.8.1 Verify correct inverter voltage and breaker 7 days
alignment to required AC instrument buses.

g
-

; BRAIDWOOD - UNITS 1 & 2 3.8. 8 - 2 Amendment 98

_____



.. _. . . . - . - - . _ _ - . . . . _ - _ , . . .~-

Distribution Systems-Operating
3.8.9

r

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating i

i

LC0 3.8.9' The following AC. DC. and AC instrument bus electrical power !

distribution subsystems shall be OPERABLE for the applicable
unit: '

Unit 1 Unit 2

A. Division 11 AC A. Division 21 AC t

Subsystem Subsystem '

4.16 kV Bus 141 4.16 kV Bus 241 -

480 volt Bus 131X 480 volt Bus 231X

Division 11 AC Division 21 AC r
Instrument Bus Subsystem Instrument Bus Subsystem

Instrument bus 111 Instrument Bus 211
Instrument Bus 113 Instrument Bus 213

Division 11 DC-Subsystem Division 21 DC Subsystem

125 VDC Bus 111 125 VDC Bus 211
|

B. Division 12 AC B. Division 22 AC-
Subsystem Subsystem

4.16 kV Bus 142 4.16 kV Bus 242
480 volt Bus 132X 480 volt Bus 232X

Division 12 AC Division 22 AC
Instrument Bus Subsystem Instrument Bus Subsystem

Instrument Bus 112 Instrument Bus 212
Instrument Bus 114 Instrument Bus 214

Division 12 DC Subsystem Division 22 DC Subsystem

125 VDC Bus 112 125 VDC Bus 212

APPLICABILITY: MODES 1, 2. 3. and 4.

O
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Distribution Systems-Operating '

3.8.9
,

;

() ACTIONS !
R._)

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours !
power distribution power distribution

.

subsystem inoperable. subsystem to OPERABLE AND |
status.

16 hours from
discovery of
failure to meet -

LC0 I

!

B. One AC instrument bus B.1 Restore AC instrument 2 hours I
electrical power bus electrical power
distribution subsystem distribution AND
inoperable. subsystem to OPERABLE

status. 16 hours from
discovery of
failure to meet

,

LCO I

;q
LJ |

C. One DC electrical C.1 Restore DC electrical 2 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE AND

,

status.
|!16 hours from

discovery of |failure to meet
LCO

i

|

|

D. Required Action and D.] Be in MODE 3. 6 hours
associated Completion
Time of Condition A. AND
B, or C not met.

D.2 Be in MODE 5. 36 hours

(continued)

O
(s
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l

Distribution Systems-Operating
3.8.9

ACTIONS '(continued)-i

CONDITION REQUIRED ACTION COMPLETION TIME i

1

-E. Two electrical power E,1 Enter LCO 3.0.3. Immediately
distribution i

. subsystems inoperable

.that' result in a loss
of safety function.

SURVEILLANCE REQUIREMENTS l

SURVEILLANCE- FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days |voltage to.AC,'DC, and AC instrument bus
i

electrical power distribution subsystems. j
!.

|
|

<

.I
i

O 1
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|

Distribution Systems-Shutdown
3.8.10 ,

!

( 3.8 ELECTRICAL' POWER SYSTEMS ![
3.8.10 Distribution Systems-Shutdown

:

LCO 3.8.10 The necessary portions of the following AC, DC, and AC
instrument bus electrical powcr distribution subsystems
shall be OPERABLE to sup3 ort equipment required to be

.

OPERABLE for the applica)le unit.
}

Unit 1 Unit 2

A. Division 11 AC A. Division 21 AC
~ Subsystem Subsystem

4.16 kV Bus 141. 4.16 kV Bus 241
480 volt Bus 131X 480 volt Bus 231X :

Division 11 AC Division 21 AC ,

Instrument Bus Subsystem Instrument Bus Subsystem

Instrument Bus 111 Instrument Bus 211
Instrument Bus 113 Instrument Bus 213

Division 11 DC Subsystem Division 21 DC Subsystem !

125 VDC Bus 111 125 VDC Bus 211

B. Division 12 AC B. Division 22 AC
Subsystem Subsystem

4.16 kV Bus 142 4.16 kV Bus 242
480 volt Bus 132X 480 volt Bus 232X

Division 12 AC Division 22 AC
Instrument Bus Subsystem Instrument Bus Subsystem

Instrument Bus 112 Instrument Bus 212
Instrument Bus 114 Instrument Bus 214

i

Division 12 DC Subsystem Division 22 DC Subsystem

125 VDC Bus 112 125 VDC Bus 212

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies.

O
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Distribution Systems-Shutdown
3.8.10

( )\ ACTIONS
%.

NOTE--
LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Declare associated Immediately :
AC, DC, or AC supported required
instrument bus feature (s)
electrical power inoperable.
distribution !
subsystems OR

|inoperable. 1

(continued) j

!

|

|

l

('T :
'U

(~x
L]
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Distribution Systems-Shutdown|

3.8.10

(~'T ACTIONS\--);

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. (continued) A.2.1 Suspend CORE Immediately
ALTERATIONS.

,
,

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

AND

A.2.4 Initiate actions to Immediately
restore required AC,

7-~3 DC, and AC instrument
t i bus electrical power'''

distribution
subsystem (s) to
OPERABLE status.

AND

A.2.5 Declare associated Immediately
required residual
heat removal train (s)
inoperable and not in
operation.

AND

A.2.6 Declare affected Low Immediately
Temperature
Overpressure
Protection feature (s)
inoperable.

_

|

|C/
/''''g

:
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Distribution Systems-Shutdown
3.8.10

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments and 7 days
voltage to required AC. DC, and AC
instrument bus electrical power
distribution subsystems.

O

;

I

"O !
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|
.

Boron Concentration
3.9.1

. (] 3.9 REFUELING OPERATIONS |v
3.9.1 Boron Concentration

l
LC0 3.9.1 Boron concentrations of the Reactor Coolant System, the I

refueling canal, and the refueling cavity shall be
maintained within the limit specified in the COLR.

l

APPLICABILITY: MODE 6.

!
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. Boron concentration A.1 Sus)end CORE Immediately
not within limit. ALTERATIONS.

AND i
i

A.2 Suspend positive Immediately I
/7 reactivity additions. '

ks|
AND i

A.3 Initiate action to Immediately I
restore boron !

concentration to '

within limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.1.1 Verify boron concentration is within the 72 hours
limit specified in the COLR.

V
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I

:

Unborated Water Source Isolation Valves |
3.9.2 ;

;
'

.

'3.9 REFUELING OPERATIONS

3.9.2 -Unborated Water Source. Isolation Valves i
'

LCO -3.9.2 Each valve used to isolate unborated water sources shall be !secured in the closed position. |

:

,

APPLICABILITY: MODE 6.
.

1
i

ACTIONS !

NOTE
. i

Separate Condition entry is allowed for each unborated water-source isolation !

valve. |
;

i

|

CONDITION . REQUIRED ACTION COMPLETION TIME |

A. NOTE A.1 Suspend' CORE 1mmediately-

rs Required Action A.3 ALTERATIONS. |G must be completed J
whenever Condition A AND- i

is entered.
A.2 Initiate actions to Immediatelyz

'' ~

secure. valve in
One or more valves not closed position,
secured in closed
position. AND

A.3 Perform SR 3.9.1.1. 4 hours

I
i

.

|

!

O
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Unborated Water Source Isolation Valves
d.9.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify each valve that isolates unborated 31 days
water sources is secured in the closed
position.

!

l

I

,-~\ |

'w]

i
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i

Nuclear Instrumentation
3.9.3

3.9 REFUELING OPERATIONS-

3.9.3' Nuclear Instrumentation

LCO 3.9.3 Two source range neutron flux monitors shall be OPERABLE.

APPLICABILITY: . MODE . 6.-

-ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. 'One source range A.1 Suspend CORE Immediately
neutron flux monitor ALTERATIONS.
inoperable.

AND

A.2 Suspend positive Immediately
reactivity additions.

O
B '. Two source' range B.1 . Initiate action to Immediately

neutron flux monitors restore one source
inoperable. range neutron flux

monitor to OPERABLE
status.

AND

B.2 Perform SR 3.9.1.1. Once per
12 hours

I

|

|

!

- O
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!

Nuclear Instrumentation
3.9.3 '

l

I .SURVEILLANCsREQUIREMENTS3

SURVEILLANCE FREQUENCY

SR 3.9.3.1 Perform CHANNEL CHECK. 12 hours

i

SRc-3.9.3.2 NOTE
i Neutron detectors are excluded from CHANNEL

CALIBRATION,

Perform CHANNEL CALIBRATION. 18 months

L

i

|

|

|O
!

|

|'

|

|

i

:

LO
'
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Containment Penetrations
3.9.4

fl 3.9 REFUELING OPERATIONS
v

3.9.4 Containment Penetrations

LC0 3.9.4 The containment penetrations shall be in the following i

status:

a. One door in the Jersonnel air lock closed and the
equipment hatch 1 eld in place by a 4 bolts:

b. One door in the emergency air lock closed; and

c. Each penetration providing direct access from the
3containment atmosphere to the outside atmosphere either:

1. Closed by a manual or automatic isolation valve. jblind flange, or equivalent, or

2. Capable of being closed by an OPERABLE Containment
Ventilation Isolation System.

NOTE

Item a. only required when the Fuel Handling Building
Exhaust Filter Plenum Ventilation System is not in

( compliance with LC0 3.7.13. " Fuel Handling Building Exhaust,

Filter Plenum (FHB) Ventilation System."

APPLICABILITY: During CORE ALTERATIONS.
During movement of irradiated fuel assemblies within

containment.

!

l

. p)%
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Containment Penetrations
3.9.4

('; ACTIONS
'O

CONDITION REQUIRED ACTION COMPLETION TIME
4

A. One or more A.1 Suspend CORE Immediately
containment ALTERATIONS. ;

penetrations not in 1

required status. AND
|

A.2 Suspend movement of Immediately
irradiated fuel :

assemblies within
containment.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.4.1 Verify each required containment 7 days(mj penetration is in the required status.
|

,

SR 3.9.4.2 Verify each required containment purge 18 months
valve actuates to the isolation position on
an actual or simulated actuation signal.

SR 3.9.4.3 Verify the isolation time of each required In accordance
containment purge valve is within limits. with the

Inservice
Testing Program

/ \

N.
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RHR and Coolant Circulation-High Water Level
3.9.5

'/3 3.9 REFUELING OPERATIONS
(J

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-High Water Level

LCO 3.9.5 One RHR loop shall be OPERABLE and in operation.

NOTE

The required RHR loop may be removed from operation for
s 1 hour per 8 hour period, provided no o)erations are
permitted that would cause reduction 'of t1e Reactor Coolant
System boron concentration.

APPLICABILITY: MODE 6 with the water level a 23 ft above the top of reactor
vessel flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

f A. RHR loop requirements A.1 Suspend operations Immediately(3') not met. involving a reduction
in reactor coolant
boron concentration.

AND

A.2 Suspend loading Immediately
irradiated fuel
assemblies in the
core.

AND

A.3 Initiate action to Immediately
satisfy RHR loop
requirements.

AND

(continued)

!%
A
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RHR and Coolant Circulation-High Water Level
3.9.5

1

L(g''). ACTIONS
.,

,

-

~

CONDITION REQUIRED ACTION COMPLETION TIME

AJ -(continued) A.4 Close'all containment 4 hours :

penetrations i
providing direct |
access from |

| containment |'

atmosphere to outside j
atmosphere.

i,

m

I

| . SURVEILLANCE REQUIREMENTS-
f-

L SURVEILLANCE FREQUENCY
,

,

:

SR 3.9.5.1 Verify one RHR--loop is in operation and 12 hours
circulating reactor coolant at a flow rate

W .of a: 1000 gpm.
.

Qf

L

|.

f-
1

O |
L i

|
.

;

!

In

,

5
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RHR and Coolant Circulation-Low Water Level
3.9.6

() 3,9 REFUELING OPERATIONS

3.9.6 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level

LCO 3.9.6 Two RHR loops shall be OPERABLE. and one RHR loop shall be
in operation.

NOTE
One required RHR loop may be removed from operation and
considered OPERABLE:

a. To support filling and draining the reactor cavity when
aligned to, or during transitioning to or from, the
refueling water storage tank provided the required RHR
loop is capable of being realigned to the Reactor
Coolant System (RCS); or

b. To support required testing provided the required RHR |
loop is capable of being realigned to the RCS.

l

APPLICABILITY: MODE 6 with the water level < 23 ft above the top of reactor I

( vessel flange. l

's

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more RHR loops A.1 Initiate action to Immediately
inoperable. restore RHR loop (s)

to OPERABLE status.

O_R

A.2 Initiate action to Immediately
establish a 23 ft of
water above the top
of reactor vessel
flange.

(continued)

O
t ig
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RHR and Coolant Circulation-Low Water Level I
3.9.6 |

|

f] ACTIONS (continued) l

CONDITION REQUIRED ACTION COMPLETION TIME

B. No RHR loop in B.1 Suspend operations Immediately
operation. involving a reduction

in reactor coolant
boron concentration.

AND

B.2 Initiate action to Immediately I
restore one RHR loop I

to operation.

AND

B.3 Close all containment 4 hours
penetrations
providing direct
access front
containment
atmosphere to outside
atmosphere.

O

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.6.1 Verify one RHR loop is in operation and 12 hours
circulating reactor coolant at a flow rate

i

of a 1000 gpm. '

SR 3.9.6.2 Verify correct breaker alignment and 7 days
indicated Jower available to the required
RHR pump tlat is not in operation.

(^))%
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Refueling Cavity Water Level
3.9.7

l t'l 3.9 REFUELING OPERATIONS |

|V,

3.9.7 Refueling Cavity Water Level

LCO 3.9.7 Refueling cavity water level shall be maintained a 23 ft |

above the top of reactor vessel flange. )
1

APPLICABILITY: During CORE ALTERATIONS. except during latching and
unlatching of control rod drive shafts.

During movement of irradiated fuel assemblies within
containment. '

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Refueling cavity water A.1 Suspend CORE Immediately
level not within ALTERATIONS.
limit.

AND '

t ,

.i y A.2 Suspend movement of Immediately'
irradiated fuel
assemblies within
containment. i

SURVEILLANCE REQUIREMENTS
'

SURVEILLANCE FREQUENCY

SR 3.9.7.1 Verify refueling cavity water level is 24 hours
23 ft above the top of reactor vessel2

j flange.

,

|

n
()
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Design Features
4.0

f3 4.0 DESIGN FEATURES
V

4.1 Site

4.1.1 Site location

The site is located in Reed Township. approximately 20 mi (32 km)
south-southwest of the city of Joliet in northern Illinois.

4.1.2 Exclusion Area Boundary (EAB)

The EAB shall not be less than 1591 ft (485 meters) from the outer
containment wall.

4.1.3 Low Pooulation Zone (LPZ)

The LPZ shall be a 1.125 mi (1811 meter) radius measured from the
midpoint between the two reactors.

4.2 Reactor Core

4.2.1 Fuel Assemblies

)- The reactor shall contain 193 fuel assemblies. Each assembly
shall consist of a matrix of Zircaloy or ZIP,LO clad fuel rods with
an initial composition of natural or slightly enriched uranium
dioxide (UO ) as fuel material. Limited substitutions of
zirconium alloy or stainless steel filler rods or vacancies for
fuel rods, in accordance with approved a)plications of fuel rod
configurations, may be used. Fuel assem)1ies shall be limited to
those fuel designs that have been analyzed with applicable NRC
staff approved codes and methods and shown by tests or analyses to
comply with all fuel safety design bases. A limited number of
lead test assemblies that have not completed representative
testing may be placed in nonlimiting core regions.

4.2.2 Control Rod Assemblies j
'

The reactor core shall contain 53 control rod assemblies. The
control material shall be silver indium cadmium, hafnium, or a
mixture of both types.

l

)

O
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Design Features
4.0

DESIGN FEATURES (continued)

4.3 Fuel Storage

4.3.1 Criticality

The spent fuel . storage racks are designed and shall be maintained
with:

a. Fuel assemblies having a maximum U-235 enrichment of
5.0 weight percent:

-b.
k,,,ludes an allowance for uncertainties as described in

< 1.0 if fully flooded with unborated water which
inc

|
WCAP-14416-NP-A. " Westinghouse Spent Fuel Rack. Criticality

'

Analysis Methodology":

WN, s 0.95 if fully flooded with water borated to 550 ppm.
kc.

ch includes an allowance for uncertainties as described
in WCAP-14416-NP-A. " Westinghouse Spent Fuel Rack
Criticality Analysis Methodology":

d. A nominal 10.32 inch north-south and 10.42 inch east-west
center to center distance between fuel assemblies placed in
Region 1 racks: and

n() e. A nominal 9.03 inch center to center distance between fuel
assemblies placed in Region 2 racks.

4.3.2 Drainaae

The spent fuel pool is designed and shall be maintained to prevent
inadvertent draining of the pool below elevation 423 ft. O inches.

4.3.3 Capacity

The spent fuel pool is designed and shall be maintained with a
storage capacity limited to no more than 2870 fuel assemblies.

O
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'Responsibility
5.1

|

-(~'T 5.0 ADMINISTRATIVE CONTROLS i

\~ /
|5.1 Responsibility i

5.1.1 The station manager shall be responsible for overall facility l
operation and shall delegate in writing the succession to this !responsibility during his absence.

5.1.2 A Senior Reactor Operator (SRO) shall be responsible for the
control room command function while either unit is in MODE 1, 2.
3. or 4. For each unit, an SR0 may be designated as responsible
for the control room command function. While both units are in
MODE 5 or 6. or defueled, an individual with an active SRO license
or Reactor Operator license shall be designated to assume the
control room command function.

1

O

i

i

|
i

:

k ')
V

,
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l
,

Organization
5.2

5.0 ADMINISTRATIVE CONTROLS

5.2 Organization

5.2.1 Onsite and Offsite Oraanizations

Onsite and offsite organizations shall be established for facility
operation and corporate management, respectively. The onsite and
offsite organizations shall include the positions for activities
affecting safety of the nuclear power plant.

a. Lines of authority res)onsibility, and communication shall
be defined and establis1ed throughout highest management
levels intermediate levels, and all o)erating organization
positions. These relationships shall 3e documented and
updated, as appropriate. in organization charts, functional
descriptions of departmental responsibilities and
relationships, and job descriptions for key personnel
positions, or in equivalent forms of documentation. These
requirements, including the plant-specific titles of those
personnel fulfilling the responsibilities of the positions
delineated in these Technical Specifications, shall be
documented in the Quality Assurance Program:

p b. The station manager shall be responsible for overall safe;

Q operation of the plant and shall have control over those
'

onsite activities necessary for safe operation and
maintenance of the plant:

c. A corporate officer shall be responsible for overall plant
nuclear safety and shall take any measures needed to ensure
acceptable performance of the staff in operating,
maintaining, and providing technical support to the plant to
ensure nuclear safety; and

d. The individuals who train the operating staff. or perform
health physics or quality assurance functions, may report to
the ap3ropriate onsite manager; however, these individuals
shall lave sufficient organizational freedom to ensure their
independence from operating pressures.

O
%)
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Organization
5.2

5.2 Organization

5.2.2 Facility Staff

The facility staff organization shall include the following:

a. A total of three non-licensed operators for the two units is
required in all conditions. At least one of the required
non-licensed operators shall be assigned to each unit.

b. Shift crew composition may be less than the minimum
requirement of 10 CFR 50.54(m)(2)(i) and 5.2.2.a and 5.2.2.f
for a period of time not to exceed 2 hours in order to
accommodate unexpected absence of on-duty shift crew members
provided immediate action is taken to restore the shift crew
composition to within the minimum requirements.

c. A radiation protection technician shall be on site when fuel
is in the reactor. The position may be vacant for not more
than 2 hours, in order to provide for unexpected absence,
provided immediate action is taken to fill the required
position.

d. The amount of overtime worked by unit staff members
m performing safety related functions shall be limited and
j controlled in accordance with the NRC Policy Statement on

working hours (Generic Letter 82-12).

The operations manager or the supervisor in charge of thee.
operations shift crews shall hold an SRO license.

f. The Shift Technical Advisor (STA) shall provide advisory
technical support to the Shift Manager in the areas of
thermal hydraulics, reactor engineering, and plant analysis
with regard to the safe operation of the facility. In
addition, the STA shall meet the qualifications specified by
the Commission Policy Statement on Engineering Expertise on
Shift.

'
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|

Facility Staff Qualifications
5.3 a

(a''T 5.0 ADMINISTRATIVE CONTROLS

5.3. Facility Staff Qualifications

5.3.1 Each member of the facility staff shall meet or exceed the minimum
qualifications of ANSI N18.1-1971, with the following exception:
either the senior health physics supervisor or lead health
3hysicist shall meet or exceed the qualifications for " Radiation
3rotection Manager" in Regulatory Guide 1.8. September 1975. |

i

i

i

'!D>

U

i
i

1

;

i

i i

L

|
,

i
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Procedures
5.4 r

ft 5.0 ADMINISTRATIVE CONTROLS
O

. 5.4 Procedures

5.4.1 Written procedures shall be established. implemented. and
'

maintained covering the following activities:

a. The applicable procedures recommended in Regulatory
Guide 1.33. Revision 2. Appendix A. February 1978:

b. The emergency operating procedures required to implement the
requirements of NUREG-0737 and NUREG-0737. Supplement 1. as
stated in Generic Letter 82-33. Section 7.1.:

c. Fire Protection Program implementation; and

d. All programs specified in Specification 5.5.

Ov

l
;

i

'/

: v'
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Programs and Manuals
5.5

1

D 5.0 ADMINISTRATIVE CONTROLS i[G
1

5.5 Programs and Manuals
|
,

i

The following programs shall be established, implemented, and maintained.

1

5.5.1 Offsite Dose Calculation Manual (0DCM)

a. The ODCM shall contain the methodology and parameters used
in the calculation of offsite doses resulting from
radioactive gaseous and liquid effluents, in the calculation
of gaseous and liquid effluent monitoring alarm and trip
setpoints, and in the conduct of the radiological
environmental monitoring program;

b. The ODCM shall also contain the radioactive effluent
controls and radiological environmental monitoring
activities, and descriptions of the information that should
be included in the Annual Radiological Environmental
Operating, and Radioactive Effluent Release Reports required
by Specification 5.6.2 and Specification 5.6.3: and

.( c. Licensee initiated changes to the ODCM:

1. Shall be documented and records of reviews performed
shall be retained. This documentation shall contain:

i. sufficient information to support the change (s)
together with the appropriate analyses or
evaluations justifying the change (s). and

ii. a determination that the change (s) maintain the
levels of radioactive effluent control required
by 10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a,
and 10 CFR 50, Appendix 1. and not adversely
impact the accuracy or reliability of effluent,
dose, or setpoint calculations:

2. Shall become effective after the approval of the
station manager; and

ix)
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Programs and Manuals
5.5

,O 5.5 Programs and Manuals
.L/

5.5.1 Offsite Dose Calculation Manual (ODCM) (continued)

3. Shall be submitted to the NRC in the form of a
complete, legible co]y of the entire ODCM as a part of
or concurrent with t1e Radioactive Effluent Release
Report for the period of the report in which any
change in the ODCM was made. Each change shall be
identified by markings in the margin of the affected
pages, clearly indicating the area of the page that
was changed, and shall indicate the date (i.e.. month
and year) the change was implemented.

5.5.2 Primary Coolant Sources Outside Containment

This program provides controls to minimize leakage from those
portions of systems outside containment that could contain highly
radioactive fluids during a serious transient or accident to
levels as low as practicable. The systems include the
recirculation portions of the Containment Spray. Safety Injection.
Chemical and Volume Control, and Residual Heat Removal. The
program shall include the following:

'(3
!

j a. Preventive maintenance and periodic visual inspection
requirements; and

b. Integrated leak test requirements for each system at
refueling cycle intervals or less.

5.5.3 Post Accident Samolina

This program provides controls that ensure the capability to
obtain and analyze reactor coolant. radioactive iodines and
particulates in plant gaseous effluents, and containment
atmosphere samples under accident conditions. The program shall
include the following:

a. Training of personnel:

b. Procedures for sampling and analysis; and

c. Provisions for maintenance of sampling and analysis
equipment.

BRAIDWOOD - UNITS 1 & 2 5.5-2 Amendment 98
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Programs and Manuals
:

5.5 '

iD; 5.5 Programs and Manuals
'

%J
i5.5.4 Radioactive Effluent Controls Proaram

This program conforms to 10 CFR 50.36a for the control of
radioactive effluents and for maintaining the doses to members of
the public from radioactive effluents as low as reasonably

,

achievable. The program shall be contained in the ODCM. shall be
implemented by procedures, and shall include remedial actions to
be taken whenever the program limits are exceeded. The program

,

shall include the following elements:

a. Limitations on the functional capability of radioactive !liquid and gaseous monitoring instrumentation including
surveillance tests and setpoint determination in accordance
with the methodology in the ODCM: ;

b. Limitations on the concentrations of radioactive material
released in liquid effluents to unrestricted areas.
conforming to 10 times the concentratiois stated in
10 CFR 20. Appendix B. Table 2, Column 2 (to paragraphs
20.1001 - 20.2402);

.

c. Monitoring, sampling, and analysis of radioactive liquid and
gaseous effluents in accordance with 10 CFR 20.1302 and with.

. the methodology and parameters in the ODCM.
,

,

i
d. Limitations on the annual and quarterly doses or dose |

commitment to a member of the public from radioactive |materials in liquid effluents released from each unit to
unrestricted areas. conforming to 10 CFR 50. Appendix I:

e. Determination of cumulative and 3rojected dose contributions
from radioactive effluents for t1e current calendar quarter
and current calendar year in accordance with tte methodology
and parameters in the ODCM at least every 31 days:

!

|

I
I

|
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Programs and Manuals
5.5

f

5.5 Programs and Manuals

| 5.5.4 Radioactive Effluent Controls Procram (continued) ,

!

f. Limitations on the functional capability and use of the ,

! liquid and gaseous effluent treatment systems to ensure that'

appropriate portions of these systems are used to reduce
releases of radioactivity when the projected doses in a
period of 31 days would exceed 2% of the guidelines for the
annual dose or dose commitment conforming to 10 CFR 50., ,

Appendix I:

I g. Limitations on the dose rate resulting from radioactive
material released in gaseous effluents to areas beyond the
site boundary conforming to the following:

1. For noble gases: s a dose rate of 500 mrem /yr to the
whole body and s a dose rate of 3000 mrem /yr to the
skin. and

2. -For iodine-131. Iodine-133. Tritium, and for all
radionuclides in particulate form with half lives

j > 8 days: s a dose rate of 1500 mrem /yr to any organ:

h. Limitations on the annual and quarterly air doses resulting
from n0ble gases released in gaseous effluents from each

(m) unit to areas beyond the site boundary, conforming to
10 CFR 50, Appendix I:

| i. Limitations on the annual and cuarterly doses to a member of
| the public from Iodine-131. Iocine-133. Tritium, and all

radionuclides in particulate form with half lives > 8 days
in gaseous effluents released from each unit to areas beyond;

: the site boundary, conforming to 10 CFR 50. Appendix I and

j. Limitations on the annual dose or dose commitment to any
member of the public due to releases of radioactivity and to
radiation from uranium fuel cycle sources, conforming to
40 CFR 190.

5.5.5 [pmoonent Cyclic or Transient Limit

This program provides controls to track the UFSAR. Section 3.9.
cyclic and transient occurrences to ensure that comoonents areo

[ maintained within the design limits.

i

:O -
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Programs and Manuals
5.5

( 5.5 Programs'and Manuals

5.5.6 Pre-Stressed Concrete Containment Tendon Surveillance Proaram

This program provides controls for monitoring any tendon
degradation in pre-stressed concrete containments, including
effectiveness of its corrosion protection medium to ensure
containment structural integrity. The program shall include
baseline measurements prior to initial operations. The Tendori
Surveillance Program, inspection frequencies, and acceptance
criteria shall be in conformance with requirements of
10 CFR 50.55a(b)(2)(vi),10 L7R 50.55a(b)(2)(ix). ASME Boiler and
Pressure Vessel Code Subsection IWL. '1992 Edition with the 1992
Addenda and Regulatory Guide 1.35.1. July 1990.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Tendon Surveillance Program inspection frequencies.

5.5.7 Reactor Coolant Pumo Flywheel Inspection Proaram

This program shall provide for the inspection of each reactor
coolant pump flywheel in general conformance with the

p recommendations of Regulatory Position c.4.b of Regulatory 1

y Guide 1 '4, Revision 1 August 1975.
]

|

f%G
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'

Programs and Manuals
5.5

5.5 Programs arid Manuals

,

5.5,8 Inservice Testina Proaram
.

This program provides controls for inservice testing of ASME Code .

Class 1. 2. and 3 components. The program shall include the !following. ;

!

a. Testing frequencies specified in Section XI of the ASME i
Boiler and Pressure Vessel Code and applicable Addenda as ;
follows:

1
ASME Boiler and Pressure

i
Vessel Code and I

applicable Addenda l
terminology for Required Frequencies
inservice testing for performing inservice
activitias testina activities

Weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every

3 months At least once per 92 days
Semiannually or

n every 6 months At least once per 184 days
V Every 9 months At least once per 276 days

Yearly or annually At least once per 366 days
Biennially or every

2 years At least once per 731 days;

b. The provisions of SR 3.0.2 are applicable to the above
required Frequencies for performing inservice testing

|activities: |

c. The provisions of SR 3.0.3 are applicable to inservice
;

testing activities; and
.

d. Nothing in the ASME Boiler and Pressure Vessel Code shall be
!

construed to supersede the requirements of any Technical ~

Specification.

<
,.

|

_)
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5.5.9 Steam Generator (SG) Tube Surveillance Prooram

Each SG shall be demonstrated OPERABLE by performance of an
augmented inservice inspection program.

a. SG Samole Selection and Insoection

Each SG shall be determined OPERABLE during shutdown by
selecting and inspecting at least the minimum number of SGs
specified in Table 5.5.9-1.

b. SG Tube Samole Selection and Inspection j

NOTE -~

When referring to an SG tube, the sleeve shall be considered
a part of the tube if the tube has been repaired per
Specification 5.5.9.e.10.

The SG tube minimum sample size, inspection result
classification, and the corresponding action required shall
be as s ecified in Table 5.5.9-2. The inservice inspection
of SG t bes shall be performed at the frecuencies specified

.( in Specification 5.5.9.d and the inspectec tubes shall be I
verified acceptable per the acce tance criteria of |Specification 5.5.9.e. When a)p ing the expectations of i

Specification 5.5.9.b.1 througl .5.9.b.3, previous defects i
or imperfections in the area repaired by the sleeve are not
considered an area requiring reinspection. The tubes
selected for each inservice inspection shall include = 3% of
the total number of tubes in all SGs. The tubes selected !
for these inspections shall be selected on a random basis '

except:

1. Where experience in similar plants with similar water
{chemistry indicates critical areas to be inspected,

then 2 50% of the tubes inspected shall be from these
;

critical areas: '

,
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued) I
1.

| 2. The first sample of tubes selected for each inservice
i inspection (subsequent to the preservice inspection)
|- of each SG shall include:

i

1. All tubes that previously had detectable tube
wall penetrations > 20% that have not been
plugged or sleeved in the affected area and all

4

, tubes that previously had detectable sleeve wall !
| penetrations that have not been plugged,

]
ii. Tubes in those areas where experience has

indicated potential problems.

; iii. A tube inspection (pursuant to
| Specification 5.5.9.e.8) shall be performed on |!

each selected tube. If any selected tube does ;

! not permit the passage of the eddy current probe |
| for a tube inspection, this shall be recorded '

! and an adjacent tube shall be selected and
|' subjected to a tube inspection:
|

|p 3. T.% tubes selected as the second and third samples (if
,.g- rsired by Table 5.5.9-2) during each inservice {'

inspection may be subjected to a partial tube j

inspection provided: '

i. The tubes selected for these sam)les include the
tubes from those areas of the tu)e sheet array
where tubes with imperfections were previously
found, and

|

| ii. The ins)ections include those portions of the |
; tubes w1ere imperfections were previously found: 1

l

!

:

.

!

.

,
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

4. A random sample of a 20% of the total number of laser
welded sleeves and a 20% of the total number of '

Tungsten Inert Gas (TIG) welded sleeves installed
shall be inspected for axial and circumferential

i indicat' ions at the end of each cycle. In the event
'

that an imperfection exceeding the repair limit is;

detected, an additional 20% of the unsampled sleeves |
shall be inspected and if an imperfection exceeding,

'

the repair limit is detected in the second sample all
remaining sleeves shall be inspected. These inservice;

inspections will include the entire sleeve, the tube i

at the heat treated area, and the tube-to-sleeve
joints. The inservice inspection for the sleeves is
required on all types of sleeves installed in the SGs
to demonstrate acceptable structural integrity.

c. Insoection Results Classification;
4

The results of each sample inspection shall be classified
into one of the following three categories.

,

1

! p) NOTE
'

i - (- Previously degraded tubes or sleeves must exhibit
|- significant (> 10% of wall thickness) further wall
~

penetrations to be included in the percentage calculations. ;

1

Cateaory Insoection Results

C-1 < 5% of the total tubes inspected are degraded
tubes and none of the inspected tubes are

j defective.

C-2 One or more tubes. but s 1% of the total tubes
'

inspected are defective, or a 5% and s 10% of
the total tubes inspected are degraded tubes.

| C-3 > 10% of the total tubes inspected are degraded ;

; tubes or > 1% of the inspected tubes are !
t defective.
;

b i>
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5.5.9 Steam Generator-(SG) Tube Surveillance Proaram (continued)

d. Insoection Freouencies j

The inservice inspections of SG tubes (de)endent upon
inspection results classification) shall ]e performed at the ifollowing frequencies:

i

1. The ft 't inservice inspection shall be performed
after 6 Effective Full Power months but ;5 24 calendar months of initial criticality. '

Subsequent inservice inspections shall be performed at
intervals a 12 calendar months and s 24 calendar
months after the previous inspection:

2. Extension Criteria: If two consecutive inspections,
not including the preservice inspection, result in all
inspection results falling into the C-1 category or if

,two consecutive inspections demonstrate that
|previously observed degradation has not continued and

no additional degradation has occurred, the inspection
interval may be extended to a maximum of once per
40 months:

,a

V 3. If the results of the inservice inspection of an SG i

conducted in accordance with Table 5.5.9-2 at 40 month
interva's fall in Category C-3, the inspection

1

frequency shall be increased to at least once per 1

20 months. The increase in inspection frequency shall
apply until the subsequent inspections satisfy the
criteria of Specification 5.5.9.d.2: the interval may
then be extended to a maximum of once per 40 months;
and

,

i

!

|

. v)i

BRAIDWOOD - UNITS 1 & 2 5.5 - 10 Amendment 98

!

!



. - . . - - . .. - . . . - _ . . - . - - - .- . _ , . _ .

Programs and Manuals
5.5 i

{

O 5.5 Programs and Manuals |\) |

5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

4. Additional unscheduled inservice inspections shall be
performed on each SG in accordance with the first
sample inspection specified in Table 5.5.9-2 during
the shutdown subsequent to any of the following

!conditions: j

i. Reactor to secondary tube leaks (not including
leaks originating from tube to tube sheet welds)
in excess of the limits of LC0 3.4.13.d and
LCO 3.4.13.e. "RCS Operational LEAKAGE" !

ii. A seismic occurrence greater than the Operating
Basis Earthquake (OBE).

iii. A Condition IV Loss Of Coolant Accident (LOCA) |
requiring actuation of the Engineered Safety !
Features, or

iv. A Condition IV main steam line or feedwater line !
break.

|

q The provisions of SR 3.0.2 are not applicable to SG Tube
-Q Surveillance Program inspection frequencies.

!

.

|

!

il
;V

'
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

e. Accentance Criteria

1. Imoerfection means an exception to the dimensions.
finish or contour of a tube or sleeve from that
recuired by fabrication drawings or specifications.
Edcy current testing indications < 20% of the nominal
tube or sleeve wall thickness, if detectable. may be
considered as imperfections:

2. Dearadation means a service induced cracking. wastage.
wear or general corrosion occurring on either inside
or outside of a tube or sleeve:

3. Dearaded Tube means a tube or sleeve containing
unrepaired im3erfections e 20% of the nominal tube or
sleeve we.11 t1ickness caused by degradation:

4. % Dearadation means the percentage of the tube or
sleeve wall thickness affected or removed by
degradation:

p 5. Defect means an imperfection of such severity that it
d exceeds the plugging or repair limit. A tube or

sleeve containing an unrepaired defect is defective;

6. Pluaaina or ReDair limit means the imperfection depth
at or beyond which the tube shall be removed from
service by plugging or repaired by sleeving in the
affected area. The plugging or repair limit
imperfection depth for the tubing and laser welded
sleeves is equal to 40% of the nominal wall thickness.
The plugging limit imperfection depth for TIG welded
sleeves is equal to 32% of the nominal wall thickness:

7. Unserviceable describes the condition of a tube if it
leaks or contains a defect large enough to affect its
structural integrity in the event of an OBE. LOCA. or
a steam line or feedwater line break as specified in
Specification 5.5.9.d.4:

1

:

\
V
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued) .

I
8. Tube Insoection means an inspection of the SG tube j

from the point of entry (hot leg side) completely
1

around the U-bend to the top support of the cold leg. |

For a tube that has been repaired by sleeving the
tube inspection shall include the sleeved portion of
the tube:

9. Preservice Insoection means an inspection of the full
length of each tube in each SG performed by eddy
current techniques prior to service to establish a
baseline condition of the tubing. This inspection
shall be performed prior to initial MODE 1 operation
using the equipment and techniques expected to be used i
during subsequent inservice inspections: j

10. Tube ReDair refers to a process that reestablishes )
tube serviceability. Acceptable tube repairs will be
performed by the following processes:

l
i. Laser welded sleeving as described in a |

Westinghouse Technical Report and subject to the
limitations and restrictions as approved by the_ (q ,

j NRC, or
|

ii. TIG welded sleeving as described in ABB
.

!Combustion Engineering Inc. Technical Reports:
Licensing ReJort CEN-621-P. Revision 00,
"Commonwealta Edison Byron and Braidwood Unit 1 i
and 2 Steam Generators Tube Repair Using Leak
Tight Sleeves. FINAL REPORT." April 1995: and

|
Licensing Report CEN-627-P. Operating 1

Performance of the ABB CEN0 Steam Generator Tube
Sleeve for Use at Commonwealth Edison Byron and
Braidwood Units 1 and 2." January 1996 subject
to the limitations and restrictions as noted by
the NRC Staff.

Tube repair includes the removal of plugs that were
previously installed as a corrective or preventative
measure. A tube inspection per
Specification 5.5.9.e.8 is required prior to returning
previously plugged tubes to service; and

'
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5.5 Programs and Manuals

| 5.5.9 Steam Generator (SG) Tube Surveillance Program (continued) '

11. The SG shall be determined OPERABl.E after completing
the corresponding actions (plug or repair in the
affected area all tubes exceeding the plugging or |repair limit) requir6d by Table 5.5.9-2. !

5.5.10 Secondary Water Chemistry Proaram
:

This program provides controls for monitoring secondary water I
chemistry to inhibit SG tube degradation. The program shall j
include:

| a. Identification of a sampling schedule for the critical
| variables and control points for these variables:
1

b. Identification of the procedures used to measure the values i
of the critical variables:

! c. Identification of process sampling points, which shall
include monitoring the discharge of the condensate pumps for i
evidence of condenser inleakage;

d. Procedures for the recording and management of data: |
| e. Procedures defining corrective actions for all off control
i point chemistry conditions; and
| |
| f. A procedure identifying the authority responsible for the
i interpretation of the data and the sequence and timing of

administrative events, which is required to initiate ,

corrective action.

|

:

)
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5.5.11 Ventilation Filter Testina Proaram (VFTP)

A program shall be established to implement the following required
testing of Engineered Safety Feature (ESF) filter ventilation
systems at the frequencies specified in conformance with
Regulatory Guide 1.52, Revision 2 and ANSI N510-1980, with any
exceptions noted in Appendix A of the UFSAR.

l
I

O '

!

|

I
;

:

!

~'N |.' ((j - i

.BRAIDWOOD - UNITS 1 & 2 5.5 - 15 Amendment 98



. _ . - _ _ _ _ _ _ -_ _ _ . _ . _ _ - _ - - - _ . . . . _ . _ . . . - _ _ _ _ _ _ .

;

Programs and Manuals !
5.5

-5.5 Programs and Manuals

5.5.11 Ventilation Filter Testina Program (VFTP) (continued)
i

a. Demonstrate for each of the ESF filter systems that an <

inplace test of the High Efficiency Particulate Air (HEPA) !

filters shows a penetration specified below when tested in
conformance with Regulatory Guide 1.52. Revision 2. and ANSI

i

N510-1980. with any exceptions noted in A)pendix A of the |

UFSAR. at the system flow rate specified )elow. l
Verification of the specified flow rates may be accomplished iduring the performance of SRs 3.7.10.4. 3.7.12.4 and ;
3.7.13.5. as applicable: i

|

ESF Ventilation Flow Rate Penetration |
System

Control Room 2 5400 cfm and < 0.05% !
Ventilation (VC) s 6600 cfm i
Filtration System
(makeup)

Nonaccessible Area 2 60.210 cfm and < 1%
Exhaust Filter s 73.590 cfm per
Plenum Ventilation train, and >

. fm System (after a 20.070 cfm and
ty structural s 24.530 cfm per

maintenance of the bank
HEPA filter
housings)

Nonaccessible Area a 60.210 cfm and < 1% ,

Exhaust Filter s 73.590 cfm per !
Plenum Ventilation train !
System (for reasons i
other than )
structural ;

!maintenance of the
HEPA filter
housings)

Fuel Handling a 18.900 cfm and < 1%
Building Exhaust s 23.100 cfm
Filter Plenum (FHB)

l Ventilation System

|
|

.r)
C/
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued)

b. Demonstrate for each of the ESF filter systems that an
inplace test of the charcoal adsorber shows a bypass
specified below when tested in conformance with Regulatory
Guide 1.52, Revision 2. and ANSI N510-1980. with any
exceptions noted in Appendix A of the UFSAR, at the system
flow rate specified below. Verification of the specified
flow rates may be accomplished during the performance of
SRs 3.7.10.4. 3.7.12.4 and 3.7.13.5, as applicable:

ESF Ventilation System Flow Rate Byoass

VC Filtration System a 5400 cfm and < 0.05%
(makeup) s 6600 cfm

VC Filtration System a 44.550 cfm and < 0.1%
(recirculation, charcoal s 54.450 cfm
bed after complete or
partial replacement)
VC Filtration System a 44.550 cfm and < 2%
(recirculation for s 54.450 cfm
reasons other than

G complete or partial
b/ charcoal bed,

replacement)

Nonaccessible Area a 60.210 cfm and < 1%
Exhaust Filter Plenum s 73.590 cfm per
Ventilation System train, and
(after structural a 20.070 cfm and
maintenance of the s 24.530 cfm per
charcoal adsorber bank
housings)

Nonaccessible Area a 60,210 cfm and < 1%
Exhaust Filter Plenum s 73.590 cfm per
Ventilation System (for train
reasons other than
structural maintenance
of the charcoal adsorber
housings)

FHB Ventilation System a 18.900 cfm and < 1%
s 23.100 cfm per
train
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5.5.11 Ventilation Filter Testina Program (VFTP) (continued)

c. Demonstrate for each of the ESF filter systems that a I

laboratory test of a sample of the charcoal adsorber, when i

obtained as described in Regulatory Guide 1.52, Revision 2.
shows the methyl iodide penetration less than the value
specified below when tested in conformance with Regulatory
Guide 1.52, Revision 2. ANSI N510-1980, and ASTM D3803-1989,
with any exceptions noted in Appendix A of the UFSAR, at a

,

temperature of 30 C and a Relative humidity (RH) specified 1

below: :

ESF Ventilation System Penetration RH

VC Filtration System 0.5% 70%
(makeup)

'VC Filtration System 4% 70%
(recirculation)
Nonaccessible Area 4.5% 70%

| Exhaust Filter Plenum
Ventilation System

p FHB Ventilation System 10% 95%

d. Demonstrate for each of the ESF filter systems that the
pressure drop across the combined HEPA filters and the j
charcoal adsorbers is < 6 inches of water gauge when tested
in conformance with Regulatory Guide 1.52. Revision 2, and
ANSI N510-1980. with any exceptions noted in Appendix A of
the UFSAR. at the system flow rate specified below.
Verification of the specified flow rates may be accomplished
during the performance of SRs 3.7.10.4, 3.7.12.4. and
3.7.13.5. as applicable:

CF tr o Sy m 2 5400 cfm and s 6600 cfm
(makeup)

Nonaccessible Area a 60,210 cfm and
Exhaust Filter Plenum s 73.590 cfm per train
Ventilation System

FHB Ventilation System = 18.900 cfm and
'

s 23.100 cfm
,

,
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued)
i

e. Demonstrate for each of the ESF filter systems that a bypass
: test of the combined HEPA filters and damper leakage shows a -

| total bypass specified below at the system flow rate
specified below. Verification of the specified flow rates'

may be accomplished during the performance of SRs 3.7.12.4
and 3.7.13.5, as applicable:

|

| ESF Ventilation System Flow Rate Byoass

!- Nonaccessible Area a 60.210 cfm s 1% I

| Exhaust Filter Plenum and
i Ventilation System 5 73.590 cfm

per train j

| FHB Ventilation System a 18.900 cfm s 1% i

and !
s 23.100 cfm

f. Demonstrate that the heaters for each of the ESF filter I
systems dissipate the value specified below when tested in '

conformance with ANSI N510-1980, with any exceptions noted
|n in Appendix A of the UFSAR.
!(,) I

ESF Ventilation System Wattaae '

VC Filtration System s 29.9 kW and a 24.5 kW
!

| The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP
l test frequencies.
:

i

|

)

!

|

!

I

|

|.

A
V
l BRAIDWOOD - UNITS 1 & 2 5.5 - 19 Amendment 98

|
|



- ,

| |

Programs and Manuals
5.5 l

!

|O 5.5 Programs and Manuals !
IV
|

5.5.12 Exolosive Gas and Storaae Tank Radioactivity Monitorino Program

This program provides controls for potentially explosive gas
mixtures contained in the waste gas system, the cuantity of

'

radioactivity contained in gas decay tanks or fec into the off gas i

treatment system. and the quantity of radioactivity contained in
.)unprotected outdoor liquid storage tanks. The gaseous

| radioactivity quantities shall be determined following the |
methodology in Branch Technical Position (BTP) ETSB 11-5. ;
" Postulated Radioactive Release due to Waste Gas System Leak or
Failure." The liquid radwaste quantities shall be determined in
accordance with the ODCM.

| The program shall include:

a. The limits for concentrations of hydrogen and oxygen in the
waste gas system and a surveillance program to ensure the
limits are maintained. Such limits shall be appropriate to i

the system's design criteria (i.e. . whether or not thei

'

system is designed to withstand a hydrogen explosion);

: b. A surveillance program to ensure that the quantity of

|Q'p radioactivity contained in each gas decay tank and fed into
the offgas treatment system is less than the amount that
would result in a whole body exposure of = 0.5 rem to any
individual in an unrestricted area, in the event of an

!
uncontrolled release of the tanks' contents: and i

c. A surveillance program to ensure that the quantity of
radioactivity contained in all outdoor li :that are not surrounded by liners dikes, quid radwaste tanks

|
' or walls, capable '

of holding the tanks' contents and that do not have tank
overflows and surrounding area drains connected to the
liquid radwaste treatment system is less than the amount
that would result in concentrations less than the limits of

| 10 CFR 20. Appendix B. Table 2. Column 2. at the nearest
potable water supply and the nearest surface water supply in,

'

an unrestricted area in the event of an uncontrolled
| release of the tanks' contents.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the,

Explosive Gas and Storage Tank Radioactivity Monitoring Program
surveillance frequencies.

.
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!
5.5.13 Diesel Fuel Oil Testino Proaram I

A diesel fuel oil testing program to im31ement required testing of
both new fuel oil and stored fuel oil slall be established. The
program shall include sampling and testing requirements, and
acceptance criteria, all in accordance with applicable ASTM
Standards. The purpose of the program is to establish the
following:

a. Acceptability of new fuel oil for use prior to addition to
storage tanks by determining that the fuel oil has:

!

i 1. an API gravity or an absolute specific gravity within
| limits,

2. a flash point and kinematic viscosity within limits,
and

i

|_ 3. a clear and bright appearance with proper color:

! b, Other properties of new fuel oil are within limits within
30 days following sampling and addition to storage tanks:

.O and
!
'

c. Total particulate concentration of the fuel oil is s 10 mg/l
when tested every 31 days in accordance with ASTM D .2276 :
Method A-2 or A-3.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Diesel Fuel Oil Testing Program test frequencies.

1

i
'

1

| '

!

!
|

:

i

s

D
V
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5.5.14 Technical Soecifications (TS) Bases Control Procram

This program provides a means for processing changes to the Bases
of these Technical Specifications.

a. Changes to the Bases of the TS shall be made under
appropriate administrative controls and reviews.

]
b. Licensees may make changes to Bases without prior NRC

approval provided the changes do not involve either of the
following:

1. a change in the TS incorporated in the license: or

2. a change to the UFSAR or Bases that involves an ;
unreviewed safety question as defined in 10 CFR 50.59.

|
|

c. The Bases Control Program shall contain provisions to ensure
that the Bases are maintained consistent with the UFSAR.

d. Proposed changes that meet the criteria of Specification )
5.5.14.b above shall be reviewed and a) proved by the NRC

(- prior to implementation. Changes to tie Bases im)lemented
without prior NRC approval shall be provided to tie NRC on a
frequency consistent with 10 CFR 50.71(e) as modified by
approved exemptions.

O
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.

5.5.15 Safety Function Determination Prooram (SFDP)

This program ensures loss of safety function is detected and
appropriate actions taken Upon entry into LC0 3.0.6. an
evaluation shall be made to determine if loss of safety function
exists. Additionally, other appropriate actions may be taken as a
result of the support system inoperability and corresponding
exception to entering supported ~ system Condition and Required
Actions. This program implements the requirements of LCO 3.0.6.
The SFDP shall contain the following:

a. Provisions for cross train checks to ensure a loss of the
capability to perform the safety function assumed in the
accident analysis does not go undetected;

b. Provisions for ensuring the plant is maintained in a safe
condition if a loss of function condition exists;

c. Provisions to ensure that an inoperable supported system's
Completion Time is not inappropriately extended as a result
of multiple support system inoperabilities; and

d. Other appropriate limitations and remedial or compensatoryO actions.

A loss of safety function exists when, assuming no concurrent
single failure, a safety function assumed in the accident analysis
cannot be performed. For the purpose of this program, a loss of !
safety function may exist when a support system is inoperable, i
and: '

a. A required system redundant to the system (s) supported by
the inoperable support system is also inoperable; or

b. A required system redundant to the system (s) in turn
supported by the inoperable supported system 1s also
inoperable; or

c. A required system redundant to the support system (s) for the
supported systems (a) and (b) above is also inoperable.

O
V
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5.5.15 Safety Function Determination Proaram (SFDP) (continued)

The SFDP identifies where a loss of safety function exists. If a
loss of safety function is determined to exist by this 3rogram,
the appropriate Conditions and Required Actions of the _C0 in
which the loss of safety function exists are required to be 1
entered.

,

|

|

5.5.16 Containment Leakaae Rate Testina Proaram i

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and
10 CFR 50, Appendix J. Option B. as modified by approved
exemptions. This program shall be in accordance with the
guidelines contained in Regulatory Guide 1.163 September 1995 and
NEI 94-01, Revision 0.

The peak calculated containment internal pressure for the design
basis loss of coolant accident. P,. is 47.8 psig for Unit 1 and
44.4 psig for Unit 2.

m The maximum allowable containment leakage rate. L,. at P , shall

i) be 0.10% of containment air weight per day.s

Leakage Rate acceptance criteria are:

a. Containment leakage rate acceptance criterion is s 1.0 L,.
During the first unit startup following testing in j
accordance with this program, the leakage rate acceptance j
criteria are < 0.60 L, dfor the Type B and C tests and < 0.75L, for Type A tests; an i

|

|

!

|

'O
Q-

.
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5.5

(v~') 5.5 Programs and Manuals

5.5.16 Containment Leakaae Rate Testina Proaram (continued)

b. Air lock testing acceptance criteria are:

1, Overall air lock leakage rate is s 0.05 L, when tested
at a P,; and

2. For each door, seal leakage rate is:

1. < 0.0024 L., when pressurized to a 3 psig, and

ii. < 0.01 L,, when pressurized to 2 10 psig.

The provisions of SR 3.0.2 do not apply to the test frequencies
specified in the Containment Leakage Rate Testing Program.

The provisions of SR 3.0.3 are applicable to the Containment
Leakage Rate Testing Program.

,.-~3
L)
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5.5

O
V

Table 5.5.9-1 (page 1 of 1)
Minimum Number of Steam Generators to be

Inspected During Inservice Inspection

Preservice Inspection Yes

No. of Steam Generators per Unit Four

*
First Inservice Inspection Two

Second & Subsequent Inservice Inspections One'''

(a) The inservice inspection may be limited to one steam
generator on a rotating schedule encompassing 3 N % of the
tubes (where N is the number of steam generators in the

p() unit) if the results of the first or previous inspections
indicate that all steam generators are performing in a like
manner. Note that under some circumstances, the operating-
conditions in one or more steam generators may be found to
be more severe than those in other steam generators. Under
such circumstances the sample sequence shall be modified to
inspect the most severe conditions Each of the other two
steam generators not inspected during the first inservice
inspections shall be inspected during the second and third
inspections. 'The fourth and subsequent inspections shall
. follow the instructions described above.

r3
U
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, - . ;

<>
Table 5.5.9-2 (page 1 of 1)

Steam Generator Tube Inspection

!
1st Sample Inspection (a) 2nd Sample Inspection 3rd Sample Inspection |
Result Action Required Result Action Required Result Action Required

C-1 None N/A N/A N/A N/A

C-2 Plug or repair C-1 None N/A N/A |
defective tubes. !
and inspect C-2 Plug or repair C-1 None j
additional defective tubes. ;

2S tubes in this and inspect C-2 Plug or repair !
SG. additional defective tubes. !

45 tubes in this
SG. C-3 Perform action

for C-3 result |

of first sample.
C-3 Perform action N/A N/A

for C-3 result |
of first sample.

('') C-3 Inspect all All None N/A N/A
's tubes in this other 1

SG, plug or SGs I

re) air defective C-1
tu)es, and

inspect 25 tubes Any Perform action N/A N/A
in each other other SG for C-2 result
SG. C-2 but of second

'no other sample.
SG C-3

Any Inspect all N/A N/A
other SG tubes in each SG

C-3 and plug or 1

i re] air defective
l tu]es.
|

(a) Sample size shall be a minimum of S tubes per SG:

! s=3 %N

Where:
N = The number of SGs in the unit (4). and
n = the number of SGs inspected during an inspection.

/ \'

N)
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5.6

(^) 5.0 ADMINISTRATIVE CONTROLS
%)

5.6 Reporting Requirements
._

The following reports shall be submitted in accordance with 10 CFR 50.4.

5.6.1 Occupational Radiation Exoosure Report

--

NOTE
A single submittal may be made for the facili'ty. The submittal
should combine sections common to both units.

A tabulation on an annual basis of the number of station, utility.
and other personnel (including contractors). for whom monitoring
was performed, receiving an annual deep dose equivalent > 100 mrem
and the associated collective deep dose equivalent (reported in
person-rem) according to work and job functions (e.g., reactor
operations and surveillance, inservice inspection, routine
maintenance, special maintenance (describe maintenance), waste
processing, and refueling). This tabulation supplements the
requirements of 10 CFR 20.2206. The dose assignments to various
duty functions may be estimated based on ]ocket ionization,

s

chamber, thermoluminescence dosimeter (TL)), electronic dosimeter.'
or film badge measurements. Small exposures totalling < 20% of
the individual deep dose equivalent need not be accounted for. In
the aggregate, at least 80% of the total deep dose equivalent
received from external sources should be assigned to specific
major work functions. The report covering the previous calendar
year shall be submitted by April 30 of each year.

m
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Reporting Requirements
5.6

fi 5.6 Reporting Requirements
J

5.6.2 Annual Radioloaical Environmental Operatina Reoort

NOTE

A single submittal may be made for the facility. The submittal
should combine sections common to both units.

The Annual Radiological Environmental Operating Report covering
the operation of the facility during the previous calendar year
shall be submitted by May 15 of each year. The report shall
include summaries, interpretations, and analyses of trends of the
results of the radiological environmental monitoring program for
the re)orting period. The material provided shall be consistent
with t1e objectives outlined in the Offsite Dose Calculation
Manual (ODCM) and in 10 CFR 50, Appendix 1. Sections IV.B.2.
IV.B.3. and IV.C.

5.6.3 Radioactive Effluent Release Report

-NOTE
p A single submittal may be made for the faciiity. The submittal.y shall combine sections common to both units.

The Radioactive Effluent Release Report covering the operation of
the facility during the previous year shall be submitted prior to
May 1 of each year in accordance with 10 CFR 50.36a. The report
shall include a summary of the quantities of radioactive liquid
and gaseous effluents and solid waste released from the facility.
The material 3rovided shall be consistent with the objectives
outlined in t1e ODCM and Process Control Program and in
conformance with 10 CFR 50.36a and 10 CFR Part 50, Appendix I.
Section IV.B.1.

5.6.4 Monthly Doeratino Reoorts

Routine reports of operating statistics and shutdown experience.
including documentation of all challenges to the pressurizer power
operated relief valves or pressurizer safety valves. shall be
submitted on a monthly basis no later than the 15th of each month
following the calendar month covered by the report.

(3
V
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each
reload cycie, or 3rior to any remaining portion of a reload
cycle, and shall 3e documented in the COLR for the
following:

LCO 3.1.1, " SHUTDOWN MARGIN (SDM)":
LC0 3.1.3, " Moderator Temperature Coefficient";
LCO 3.1.5, " Shutdown Bank Insertion Limits".
LCO 3.1.6 " Control Bank Insertion Limits":
LCO 3.1.8, " PHYSICS TESTS Exceptions - MODE 2":
LCO 3.2.1, " Heat Flux Hot Channel Factor (Fa(Z))";
LC0 3.2.2, " Nuclear Enthalay Rise Hot Channel Factor (Fis)"
LC0 3.2.3, " AXIAL FLUX DIF ERENCE (AFD)"; and
LCO 3.9.1, " Boron Concentration":

b. The analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by
the NRC, specifically those described in the following
documents:

g 1. WCAP-9272-P-A. " Westinghouse Reload Safety Evaluations
Methodology," July 1985.

2. WCAP-8385, " Power Distribution Control and Load
Following Procedures-Topical Report," September 1974.

3. NFSR-0016, " Commonwealth Edison Company Topical Report
on Benchmark of PWR Nuclear Design Methods," July
1983.

4. NFSR-0081, " Commonwealth Edison Company Topical Re) ort
on Benchmark of PWR Nuclear Design Methods Using t1e
Phoenix-P and ANC Computer Codes," July 1990.

5. Comed letter from D. Saccomando to the Office of
Nuclear Reactor Regulation dated December 21, 1994,
transmitting an attachment that documents applicable
sections of WCAP-11992/11993 and Comed application of
the UET methodology addressed in " Additional
Information Regarding Application for Amendment to
Facility O
Systems." perating Licenses-Reactivity Control

-
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

6. WCAP-9220-P-A, " Westinghouse ECCS Evaluation
Model-1981 Version," February 1982.

7. WCAP-9561-P-A, Add. 3. "BART A-1: a Computer Code for
Best Estimate Analysis of Reflood Transients - Special
Report: Thimble Modeling in Westinghouse ECCS
Evaluation Model." July 1986.

8. WCAP-10266-P-A "The 1981 Version of Westinghouse
Evaluation Model using BASH Code." March 1987,
including Addendum 1 " Power Shape Sensitivity

.

Studies " Revision 2-P-A, dated December 15. 1987, and :

Addendum 2 " BASH Methodology Improvements and
Reliability Enhancements." Revision 2. Dated May 1988.

t

9. WCAP-10079-P-A, "NOTRUMP. A Nodal Transient Small
Break and General Network Code." August 1985.

10. WCAP-10054-P-A. " Westinghouse Small Break ECCS
Evaluation Model using NOTRUMP Code." August 1985.

r 11. WCAP-10216-A. Revision 1. " Relaxation of Constant
i. Axial Offset Control - F Surveillance Technicalo

Specification." February 1994:

c. The core operating limits shall be determined such that all
applicable limits (e.g.'. fuel thermal mechanical limits,
core thermal hydraulic limits, Emergency Core Cooling
Systems (ECCS) limits. nuclear limits such as SDM, transient
analysis limits, and accident analysis limits) of the safety
analysis are met; and

d. The COLR, including any midcycle revisions or supplements. ,

shall be provided upon issuance for each reload cycle to the I
NRC. j

|

1

i
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Reporting Requirements
5.6

O 5.6 Reporting Requirements
N.)

5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT (PTLR)

a. RCS pressure and temperature limits for heat up, cooldown. !
low temperature operation, criticality, and hydrostatic
testing as well as heatup and cooldown rates and Power
Operated Relief Valve (PORV) lift settings shall be
established and documented in the PTLR for the following:

LC0 3.4.3. "RCS Pressure and Temperature (P/T) Limits." and
LC0 3.4.12, " Low Temperature Overpressure Protection (LTOP)
System":

b. The analytical methods used to determine the RCS pressure
and temperature limits shall be those previously reviewed
and approved by the NRC. specifically those described in NRC
letter dated January 21. 1998. " Byron Station Units 1 and 2.
and Braidwood Station. Units 1 and 2. Acceptance for
Referencing of Pressure Temperature Limits Report". and

c. The PTLR shall be provided to the NRC upon issuance for each
reactor vessel fluence period and for any revision or
supplement thereto.

v

5.6.7. Post Accident Monitorina Report

When a re) ort is required by Condition C or H of LCO 3.3.3. " Post
Accident ionitoring (PAM) Instrumeritation." a report shall be
submitted within the following 14 days. The report shall outline
the pre)lanned alternate method of monitoring, the cause of the
innwra)ility, and the plans and ~chedule for restoring the

umentation channels of the Function to OPERABLE status.
'

-5.6.8 Tendon Surveillance Reoort

Any abnormal degradation of the containment structure detected
during the tests required by the Pre-Stressed Concrete Containment
Tendon Surveillance Program shall be reported in the Inservice
Inspection Summary Report in accordance with 10 CFR 50.55a and
ASME Section XI, 1992 Edition with the 1992 Addenda.

/3U.
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('/3 5.6 Reporting Requirements
E%

5.6.9 Steam Generator (SG) Tube Inspection Reoorts

a. Following each inservice inspection of SG tubes the number
of tubes plugged or repaired in each SG shall be reported to
the NRC within 15 days.

b. The complete results of the SG tube inservice inspection
shall be submitted to the NRC within 12 months following the
completion of the inspection. The report shall include:

1. Number and extent of tubes inspected,

2. Location and percent of wall thickness penetration for
each indication of an imperfection, and

3. Identification of tubes plugged or repaired.

c. Results of SG tube insaections that fall into Category C-3
shall be reported to t1e NRC within 30 days and prior to
resumption of unit operation. The report shall provide a
description of investigations conducted to determine cause
of the tube degradation and corrective measures taken to

e prevent recurrence.
-

O
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High Radiation Area !

5.7

O 5.0 ADMINISTRATIVE CONTROLS
i V

5.7 High Radiation Area !

This Specification provides alternate methods for controlling access to high
;

radiation areas and does not apply to very high radiation areas as defined in
10 CFR 20.

I

5.7.1 Pursuant to 10 CFR 20. paragraph 20.1601(c). in lieu of the
requirements of 10 CFR 20.1601, each high radiation area, as
defined in 10 CFR 20. in which the intensity of radiation is |
> 100 mrem /hr but s 1000 mrem /hr at 30 cm (12 inches) from the|

i radiation source or from any surface which the radiation
1

penetrates, shall be barricaded and conspicuously posted as a high |radiation area and entrance thereto shall be controlled by ;'

requiring issuance of a Radiation Work Permit (RWP) or equivalent |document that includes specification of radiation dose rates in
i

the immediate work area (s) and other appropriate radiation i

protection equipment and measures. Individuals qualified in
radiation protection procedures or personnel continuously escorted
by such individuals may be exempt from the RWP issuance
requirement during the performance of their assigned duties in ;

n high radiation areas with exposure rates s 1000 mrem /hr. provided |,

V they are otherwise following plant radiation protection procedures '

for entry into such high radiation areas.

Any individual or group of individuals permitted to enter such
areas shall be provided with or accompanied by one or more of the'

following:

a. A radiation monitoring device that continuously indicates
the radiation dose rate in the area.

b. A radiation monitoring device that continuously integrates
the radiation dose rate in the area and alarms when a preset
integrated dose is received. Entry into such areas with
this monitoring device may be made after the dose rate
-levels in the area have been established and personnel are
aware of them.;

,

i

!

!
'
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High Radiation Area
5.7 ;

!

/ 5.7 High Radiation Area

5.7.1 (continued)

c. An individual qualified in radiation protection procedures j
with a radiation dose rate monitoring device, who is
responsible for providing positive control over the
activities within the area and shall perform periodic
radiation surveillance at the frequency specified in the RWP |or equivalent document. '

.

5.7.2 In addition to the requirements of Specification 5.7.1. areas
accessible to persont,el with radiation levels > 1000 mrem /hr at
30 cm (12 inches) from the radiation source or from any surface
which the radiation penetrates shall require the following:

a. Doors shall be locked to prevent unauthorized entry and
shall not prevent individuals from leaving the area. In
place of locking the docr. direct or continuous electronic
surveillance that is capable of preventing unauthorized
entry may be.used. The keys shall be maintained under the
administrative control of the Shift Manager on duty or
health physics supervision:

,
b. Personnel access and exposure control requirements of

~

activities being performed within these areas shall be
specified by an approved RWP or equivalent document that
includes specification of radiation dose rates in the
immediate work area (s) and .other appropriate radiation
protection equioment and measures:

c. Each person entering the area shOl be provided with an
alarming radiation monitoring device that continuously
integrates the radiation dose rate (such as an electronic
dosimeter). Surveillance and radiation monitoring by health
physics personnel may be substituted for an alarming
dosimeter:

|

|

O
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5.7
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!

5.7 High Radiation Area

5.7.2 (continued) '

d. For individual high radiation areas accessible to personnel
with radiation levels of > 1000 mrem /hr at 30 cm (12 inches) ,

that are located within large areas such as reactor
containment. where no enclosure exists for pur)oses of
locking. and where no enclosure can be reasona]ly
constructed around the individual area, that individual area ;

,

shall be barricaded, conspicuously posted, and a flashing i

light shall be activated as a warning device; and
,

!

e. Except for individuals qualified in radiation protection
.

procedures, or personnel escorted by such individuals, entry :
into such areas shall be made after dose rates in the area !
have been determined and entry personnel are knowledgeable' I
of them. Individuals escorted will receive a pre-job
briefing prior to entry into such areas. |

|

|
|

|

|

.
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Reactor Core SLs
B 2.1.1

B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core SLs

BASES

BACKGROUND GDC 10 (Ref 1) requires that specified acceptable fuel
design limits are not exceeded during steady state
operation, normal operational transients, and Anticipated
Operational Occurrences (A00s). This is accomplished by
having a Departure from Nucleate Boiling (DNB) design basis.
which corresponds to a 95% probability at a 95% confidence
level (the 95/95 DNB criterion) that DNB will not occur and
by requiring that fuel centerline temperature stays below
the melting temperature.

The restrictions of this SL prevent overbaating of the fuel
and cladding, as well as possible cladding perforation, that
would result in the release of fission products to the
reactor coolant. Overheating of the fuel is prevented by
maintaining the steady state peak Linear Heat Rate (LHR)
below the level at which fuel centerline melting occurs.
Overheating of the fuel cladding is prevented by restrictingq fuel operation to within the nucleate boiling regime, where

Q the heat transfer coefficient is large and the cladding
surface temperature is slightly above the coolant saturation
temperature.

Fuel centerline melting occurs when the local LHR. or power
peaking, in a region of the fuel is high enough to cause the
fuel centerline temperature to reach the melting point of
the fuel. Expansion of the pellet upon centerline melting
may cause the pellet to stress the cladding to the point of
failure. allowing an uncontrolled release of activity to the
reactor coolant.-

O
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!Reactor Core SLs
B 2.1.1*

BASES
,

BACKGROUND (continued)

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of DNB and the resultant sharp reduction in heat :

,

transfer coefficient. Inside the steam film, high cladding !

temperatures are reached, and a cladding water (zirconium j
water) reaction may take ) lace. This chemical reaction
results in oxidation of tie fuel cladding to a structurally i

weaker form. This weaker form may lose its integrity, i

resulting in an uncontrolled release of activity to the ,

reactor coolant.

The proper functioning of the Reactor Protection System
(RPS) and Main Steam Safety Valves (MSSVs) prevents
violation of the reactor core SLs.

:

APPLICABLE The fuel cladding must not sustain damage as a result of f
SAFETY ANALYSES normal o)eration and A00s. The reactor core SLs are ,

establisled to preclude violation of the following fuel |design criteria:

a. The hot fuel pellet in the core must not experience '

centerline fuel melting; and j

b. There must be at least 95% probability at a 95%
confidence level (the 95/95 DNB criterion) that the !

,

hot fuel rod in the core does not experience DNB.

The Reactor Trip System setpoints (Ref. 2) specified in
LCO 3.3.1, " Reactor Trip System (RTS) Instrumentation," in

,

combination with all the LCOs, are desigried to prevent any |
anticipated combination of transient conditions for Reactor
Coolant System (RCS) highest 100) average temperature,
pressurizer pressure, and THERMA _ POWER level that would
result in a Departure from Nucleate Boiling Ratio (DNBR) of
less than the DNBR limit and preclude the existence of flow
instabilities.'

i

1

i

3.(V
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Reactor Core SLs
B 2.1.1

~ BASES

APPLICABLE SAFETY ANALYSES (continued)

Automatic enforcement of these reactor core SLs is provided
by the following functions (Ref. 2):

a. Pressurizer Pressure - high trip;

b. Pressurizer Pressure - low trip:

c. Overtemperature AT trip:

d. Overpower AT trip:

e. Power Range Neutron Flux trip:

f. Low reactor coolant flow trip; and

g. Main steam safety valves.

Additional trip functions are provided to backup these
functions for specific abnormal conditions.

The limitation that the average enthalpy in the hot leg be
3 less than or equal to the enthalpy of saturated liquid also ,,) ensures that the AT measured by instrumentation, used in the'-

RPS design as a measure of core power, is proportional to
core power.

The SLs represent a design requirement for establishing the
RPS trip setpoints identified previously. LC0 3.4.1 "RCS
Pressure. Temperature, and Flow Departure from Nucleate
Boiling (DNB) Limits." or the assumed initial conditions of
the safety analyses provide more restrictive limits to
ensure that the SLs are not exceeded.

SAFETY LIMITS Figure B 2.1.1-1 shows an example of the reactor core safety
limits of THERMAL POWER RCS pressure, and average
temperature for which the minimum DNBR is not less than the
safety analyses limit, that fuel centerline temperature
remains below melting, that the average enthalpy in the hot
leg is less than or equal to the enthalpy of saturated
liquid, or that the core exit quality is within the limits
defined by the DNBR correlation.

p
. L)
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Reactor Core SLs
B 2.1.1

O BASES
V !

,

SAFETY L1MITS (continued)
|

The curves are typically derived based on enthalpy hot
channel factor limits such as those provided in the COLR.

1The dashed line of Figure B 2.1.1-1 shows an example of a '

limit curve at 2235 psig. In addition, it illustrates the

various RPS functions that are designed to prevent the unit
from reathing the limit.

i

The SL is higher than the limit calculated when the Axial |
Flux Difference (AFD) is within the limits of the F (AI)3

function of the Overtemperature AT reactor trip. When the
AFD is not within the tolerance, the AFD effect on the

,

Overtemperature AT reactor trips will reduce the setpoints j
to provide protection consistent with the reactor core SLs )
(Refs. 3 and 4). :

:

APPLICABILITY SL 2.1.1 only a) plies in MODES 1 and 2 because these are the
only MODES in w1ich the reactor is critical. Automatic !
protection functions are required to be OPERABLE during |
MODES 1 and 2 to ensure operation within the reactor core

s SLs. The MSSVs or automatic protection actions serve to
prevent RCS heatup to the reactor core SL conditions or to,

initiate a reactor trip function, which forces the unit into
MODE 3. Setpoints for the reactor trip functions are

;

specified in LC0 3.3.1. In MODES 3, 4, 5 and 6.
!Applicability is not required since the reactor is not

generating significant THERMAL POWER.

1
1

SAFETY LIMITS If SL 2.1.1 is violated. the requirement to go to MODE 3 !
VIOLATIONS places the unit in a MODE in which this SL is not

applicable.

The allowed Completion Time of 1 hour recognizes the
importance of. bringing the unit to a MODE of o)eration where
this SL is not applicable, and reduces the pro) ability of
fuel damage.
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Reactor Core SLs
B 2.1.1

t BASES

REFERENCES- 1. 10 CFR 50, Appendix A. GDC 10.

2. UFSAR, Section 7.2.

3. WCAP-8746-A, March 1977.
:

4. WCAP-9273-NP-A. July 1985.

o :.

i
i

1

|

l'
,

i

BRAIDWOOD - UNITS 1 & 2 B 2.1.1 - 5 Revision 0

- - .. ___. - . -. - . ,. -
. .

- -



_ . . . . . . . .
- - - - .- . . .

Reactor Core SLs
B 2.1.1
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Figure B 2.1.1-1 (page 1 of 1)
Reactor Core Safety Limits vs. Boundary of Protection
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RCS Pressure SL |

B 2.1.2 )

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL |

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS |against overpressurization. In the event of fuel cladding !

failure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in 1

preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure. |

,

the continued integrity of the RCS is ensured. According to 4

10 CFR 50, Appendix A. GDC 14, " Reactor Coolant Pressure !
Boundary " and GDC 15. " Reactor Coolant System Design" !

(Ref. 1). the Reactor Coolant Pressure Boundary (RCPB)
design conditions are not to be exceeded during normal
operation and Anticipated Operational Occurrences (A00s).
Also, in accordance with GDC 28 " Reactivity Limits"
(Ref. 1). reactivity accidents, including rod ejection, do
not result in damage to the RCPB greater than limited local
yielding.

!

n The design pressure of the RCS is 2500 psia. During normalQ o)eration and A00s, RCS pressure is limited from exceeding
tie design pressure by more than 10%, in accordance with
SECTION III of the ASME Code (Ref. 2). To ensure system
integrity, all RCS components are hydrostatically tested at
125% of design pressure, according to the ASME Code
requirements prior to initial operation when there is no i

fuel in tha core. Following inception of unit operation,
RCS components are pressure tested, in accordance with the
requirements of the approved ISI/IST Program which is based
on ASME Code, SECTION XI (Ref. 3).

Over)ressurization of the RCS could result in a breach of
the RCPB reducing the number of protective barriers designed
to prevent radioactive releases from exceeding the limits
specified in 10 CFR 100, " Reactor Site Criteria" (Ref. 4).
If such a breach occurs in conjunction with a fuel cladding
failure, fission products could enter the containment
atmosphere.

BRAIDWOOD - UNITS 1 & 2 B 2.1. 2 - 1 Revision 0
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RCS Pressure SL
B 2.1.2

BASES

APPLICABLE The pressurizer safety valves. the Main Steam Safety
SAFETY ANALYSES Valves (MSSVs), and the Pressurizer Pressure-High trip have

settings established to ensure that the RCS pressure SL will
not be exceeded.

The RCS pressurizer safety valves are sized to prevent
system pressure from exceeding the design aressure by more
than 10%, as s)ecified in SECTION III of t1e ASME Code for
Nuclear Power )lant Components (Ref. 2). The transient that
establishes the required relief capacity, and hence valve
size requirements and lift settings. is a complete loss of
external load without a direct reactor trip. During the
transielt, no control . actions are assumed, except that the
MSS'|s are assumed to open when the steam pressure reaches
tt 3 safety valve settings, and nominal feedwater supply is
m.intained (Ref. 5).

The Reactor Trip System setpoints together with the
settings of the MSSVs. provide pressure protection for
normal operation and A00s. The Pressurizer Pressure-High
trip setpoint is specifically set to provide protection
against overpressurization (Ref. 6). The safety analyses

,, q for both the high pressure trip and the pressurizer safety
Q valves are performed using conservative assumptions relative

to pressure control devices (Ref. 5).

More specifically, no credit is taken for operation of the
following:

a. Pressurizer power operated relief valves;

b. Steam Generator (SG) power operated relief valves:

c. Steata Dump System:

d. Reactor Control System;

e. Pressurizer Level Control System: or

f. Pressurizer spray valves.

BRAIDWOOD - UNITS 1 & 2 B 2.1.2 - 2 Revision 0
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RCS Pressure SL
B 2.1.2

O BASESv
SAFETY LIMITS The maximum transient pressure allowed in the RCS pressure

vessel, pressurizer, and the RCS piping, valves, and
fittings under the ASME Code, SECTION III, is 110% of design
pressure. Therefore, the SL on maximum allowable RCS
pressure is 2735 psig.

l

APPLICABILITY
'

SL 2.1.2 applies in MODES 1, 2, 3. 4. and 5 because this SLi

could be approached or exceeded in these MODES due to
overpressurization events. The SL is not applicable in
MODE 6 because the reactor vessel head closure bolts are not

i fully tightened, making it unlikely that the RCS can be
| pressurized.
|

|

SAFETY LIMIT If SL 2.1.2, "RCS Pressure SL,'" is violated when the reactor
VIOLATIONS is in MODE 1 or 2, the requirement is to restore compliance

and be in MODE 3 within 1 hour

Exceeding the RCS pressure SL may cause immediate RCS
failure and reate a potential for radioactive releases in, qtg excess of 10 CFR 100, " Reactor Site Criteria " limits
(Ref. 4).

The allowable Completion Time of 1 hour recognizes the
importance of reducing power level to a MODE of operation
where the potential for challenges to safety systems is
minimized. If the Completion Time is exceeded, actions
shall continue in order to restore compliance with the SL
and bring the unit to MODE 3.

!

|

-.

:

'O
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RCS Pressure SL
B 2.1.2

(v7
BASES

SAFETY LIMIT VIOLATIONS (continued)

If SL 2.1.2 is exceeded in MODE 3. 4. or 5. RCS pressure
must be restored to within the SL value within 5 minutes.
Exceeding the RCS pressure SL in MODE 3. 4. or 5 is more
severe than exceeding this SL in MODE 1 or 2. since the
reactor vessel temperature may be lower and the vessel
material, consequently. less ductile. As such, pressure
must be reduced to less than the SL within 5 minutes. If
the Completion Time is exceeded, actions shall continue in
order.to reduce pressure to less than the SL. The action

'

does not require reducing MODES, since this would require
reducing temperature, which would com)ound the problem by
adding thermal gradient stresses to t1e existing pressure
stress.

t

REFERENCES 1. 10 CFR 50. Appendix A. GDC 14. GDC 15. and GDC 28.

2. ASME.' Boiler and Pressure Vessel Code. SECTION III.
Article NB-7000.

3. ASME. Boiler and Pressure Vessel Code. SECTION XI.

4. 10 CFR 100.
'

5. UFSAR. Section 5.2.2.

6. UFSAR. Section 7.2.

i

l

|

I

|

O
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LCO Applicability
B 3.0

f} B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY
L

,

BASES

LCOs LCO 3.0.1 through LCO 3.0.8 establish the general
requirements applicable to all Specifications and apply at
all times, unless otherwise stated.

LCO 3.0.1 LCO 3.0.1 establishes the Applicability statement within
each individual Specification as the requirement for when

' the LCO is required to be met (i.e., when the unit is in the
MODES or other s)ecified conditions of the Applicability
statement of eac1 Specification).

LCO 3.0.2 LC0 3.0.2 establishes that upon discovery of a failure to
meet an LCO the associated ACTIONS shall be met. The
Completion Time of each Required Action for an ACTIONS
Condition is applicable from the point in time that an
ACTIONS Condition is entered. The Required Actions
establish those remedial measures that must be taken within

de specified Completion Times when the requiremencs of an LCO
|are not met. This Specification establishes that: !

a. Completion of the Required Actions within the
,

specified Completion Times constitutes compliance with !

a Specification; and ;

b. Completion of the Required Actions is not required
when an LCO is met within the specified Completion
Time, unless otherwise specified.

BRAIDWOOD - UNITS 1 & 2 B 3.0 - 1 Revision 0
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LCO Applicability
B 3.0

BASES
,

LCO 3.0.2 (continued)

There are two basic types of Required Actions. The first
type of Required Action specifies a time limit in which the
LCO must be met. This time limit is the Completion Time to
restore an inoperable system or component to OPERABLE status
or to restore variables to within specified limits. If this
type of Required Action is not completed within the
specified Completion Time, a shutdown may be required to
place the unit in a MODE or condition in which the
Specification is not applicable. (Whether stated as a
Required Action or not, correction of the entered Condition
is an action that may always be considered upon entering
ACTIONS.) The second type of Required Action specifies the
remedial measures that permit continued operation of the
unit that is not further restricted by the Completion Time.
In this case, compliance with the Required Actions provides
an acceptable level of safety for continued operation.

Completing the Required Actions is not required when an LCO
is met or is no longer applicable, unless otherwise stated
in the individual Specifications.

The nature of some Required Actions of some Conditionsm

h necessitates that once the Condition is entered, the
Required Actions must be completed even though the
associated Condition no longer exists. In this instance,
the individual LCO's ACTIONS specify the Required Actions.
An example of this is in LCO 3.4.3 "RCS Pressure and
Temperature (P/T) Limits."

.

.O
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LCO Applicability
B 3.0

|

BASES

! LC0 3.0.2 (continued)

The Com)letion Times of the Required Actions are also
applica)1e when a system or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,

l performance of Surveillances, preventive maintenance. icorrective maintenance, or investigation of operational j
, problems. Entering ACTIONS for these reasons must be done
I in a manner that does not compromise safety. Intentional
| entry into ACTIONS should not be made for operational
'

convenience. Alternatives that would not result in i
redundant equipment being inoperable should be used instead.
Doing so limits the time both subsystems / trains of a safety ;

function are inoperable and limits the time other conditions i
exist which may result in LCO 3.0.3 being entered.
Individual Specifications may specify a time limit for
aerforming an SR when equipment is removed from service or

;

]ypassed for testing. In this case. the Completion Times of
the Required Actions are applicable when this time limit

L expires, if the equipment remains removed from service or
.

!
| bypassed. |

|c When a change in MODE or other specified condition is !

|( required to comply with Required Actions. the unit may enter
'

a MODE or other specified condition in which another
Specification becomes applicable and the new LCO is not met.
In this case, the Completion Times of the new Required
Actions would apply from the point in time that the new
Specification becomes applicable, and the ACTIONS
Condition (s) are entered.

|

!

I

i

i

!O
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LCO Applicability
B 3.0

BASES

LC0 3.0.3 LCO 3.0.3 establishes the actions that must be implemented
when an LCO is not met and:

,

a. An associated Required Action and Completion Time is
not met and no other Condition applies: or

b. The condition of the unit is not specifically
addressed by the associated ACTIONS. This means that
no single Condition or' combination of Conditions
stated in the ACTIONS can be made that corresponds to
the actual condition of the unit. Sometimes, possible
combinations of Conditions are such that entering
LCO 3.0.3 is warranted. In such cases, the Conditions
corresponding to such combinations state that
LCO 3.0.3 shall be entered immediately.

This Specification delineates the time limits for placing
the unit in a safe MODE or other s)ecified condition when
operation cannot be maintained witlin the limits for safe
operation as defined by the LCO and its ACTIONS. It is not
intended to be used as an operational convenience that
permits voluntary removal of redundant systems or components

p from service in lieu of other alternatives that would not
g result in redundant systems or components being inoperable.

|

Upon entering LCO 3.0.3,1 hour is allowed to prepare for an
orderly shutdown before initiating a change in unit
operation. This includes time to permit the operator to '

coordinate the reduction in electrical generation with the
load dispatcher to ensure the stability and availability of
the electrical grid. The time limits specified to reach ,

'

lower MODES of operation permit the shutdown to proceed in a
controlled and orderly manner that is well within the

i

specified maximum cooldown rate and within the capabilities
of the unit. assuming that only the minimum required
equipment is OPERABLE. This reduces thermal stresses on
components of the Reactor Coolant System and the potential
for a unit upset that could challenge safety systems under
conditions to which this Specification applies. The use and
interpretation of specified times to complete the actions of
LCO 3.0.3 are consistent with the discussion of Section 1.3.
Completion Times.

.C)
V
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B 3.0

BASES

LCO 3.0.3 (continued)

A unit shutdown required in accordance with LCO 3.0.3 may be |terminated and LCO 3.0.3 exited if any of the following
occurs:

a. The LCO is now met.

b. A Condition exists for which the Required Actions have
now been performed.

c. ACTIONS exist that do not have expired Com)letion
Times. These Completion Times are applica)le from the
point in time that the Condition is initially entered
and not from the time LCO 3.0.3 is exited.

The time limits of LC0 3.0.3 allow 37 hours from MODE 1, 2.
3. or 4 for the unit to be in MODE 5 when a. shutdown is
required during MODE 1 operation. If the unit is in a lower
MODE of operation when a shutdown is required, the time
limit for reaching the next lower MODE applies. If a lower
MODE is reached in less time than allowed, however, the
total allowable time to reach MODE 5. or other applicable
MODE. is not reduced. For example, if MODE 3 is reached in

dp 2 hours, then the time allowed for reaching MODE 4 is the
next 11 hours, because the total time for reaching MODE 4 is l
not reduced from the allowable limit of 13 hours. :

Therefore, if remedial measures are completed that would !
Jermit a return to MODE 1. a penalty is not incurred by ;

laving to reach a lower MODE of operation in less than the I

total time allowed.

In MODES 1. 2, 3. and 4. LC0 3.0.3 provides actions for
Conditions not covered in other Specifications. The
requirements of LC0 3.0.3 do not apply in MODES 5 and 6
because the unit is already in the most restrictive
Condition required by LCO 3.0.3. The recuirements of
LCO 3.0.3 do not apply in other specifiec conditions of the
Applicability (unless in MODE 1. 2. 3. or 4) because the
ACTIONS of individual Specifications sufficiently define the
remedial measures to be taken.

3(J
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LC0 Applicability i

B 3.0 |

BASES

LCO 3.0.3 (continued)

Exceptions to LC0 3.0.3 are provided in instances where |
requiring a unit shutdown, in accordance with LCO 3.0.3.
would not provide remedial measures for the associated
condition of the unit. An example of this is in LCO 3.7.14
" Spent Fuel Pool Water Level ." LC0 3.7.14 has an
Applicability of "During movement of irradiated fuel
assemblies in the spent fuel pool." Therefore, this LCO can
be applicable in any or all MODES, If the LCO and the
Required Actions of LCO 3.7.14 are not met while in MODE 1.
2, or 3, there is no safety benefit to be gained by placing
the unit.in a shutdown condition. The Required Action of
LCO 3.7.14 of " Suspend movement of irradiated fuel
assemblies in the spent fuel pool'' is the appropriate
Required Action to complete in lieu of the actions of jLCO 3.0.3. These exceptions are addressed in the individual -

Specifications.

1

LCO 3.0.4 LCO 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the A)plicability when an LCO iis not met. It precludes placing t1e unit in a different ;,

(~ MODE or other specified condition stated in that
A]plicability (e.g., Applicability desired to be entered)
w1en the following exist:

.

a. Unit conditions are such that the requirements of the
LCO would not be met in the Applicability desired to 4

be entered; and

b. Continued noncompliance with the LCO requirements, if
the A)plicability were entered, would result in the
unit )eing required to exit the A)plicability desired
to be entered to comply with the Required Actions.

v)
BRAIDWOOD - UNITS 1 & 2 B 3.0- 6 Revision 0



_ . _ _ ._ . ._. _ ___ _ - _ _ _ _ . . ._

LCO Applicability
B 3.0

') BASES

LCO 3.0.4 (continued)

Compliance with Required Actions that permit continued
operation of the unit for an unlimited period of time in a
MODE or other specified condition provides an acceptable
level of safety for continued operation. This is without
regard to the status of the unit before or after the MODE
change. Therefore, in such cases, entry into a MODE or .

other specified condition in the Applicability may be made
in accordance with the provisions of the Required Actions.
The provisions of this Specification should not be

t

interpreted as endorsing the failure to exercise the good j
practice of restoring systems or components to OPERABLE
status before entering an associated MODE or other specified
condition in the Applicability.

The provisions of LCO 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the

|provisions of LCO 3.0.4 shall not 3revent changes in MODES i

or other specified conditions in t1e Applicability that
result from any unit shutdown. .

Exceptions to LCO 3.0.4 are stated in the individual !; (A~) Specifications. The exceptions allow entry into MODES or l
other specified conditions in the Applicability when the i

associated ACTIONS to be entered do not provide for l
continued operation for an unlimited period of time.
Exceptions may apply to all the ACTIONS or to a specific
Required Action of a Specification.

LC0 3.0.4 is only applicable when entering MODE 4 from
MODE 5. MODE 3 from MODE 4. MODE 2 from MODE 3. or MODE 1
from MODE 2. Furthermore. LC0 3.0.4 is applicable when
entering any other specified condition in the Applicability
only while operating in MODE 1. 2. 3. or 4. The
requirements of LC0 3.0.4 do not a] ply in MODES 5 and 6. or

,in other specified conditions of t1e Applicability (unless'

in MODE 1. 2. 3. or 4) because the ACTIONS of individual
Specifications sufficiently define the remedial measures to
be taken.

!

|
i

L

(VD
'
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LC0 Applicability
'

B 3.0

'( BASES

'

LCO 3.0.4 (continued)
|

Surveillances do not have to be performed on the associated|

inoperable equipment (or on variables outside the specified;

| limits), as permitted by SR 3.0.1. Therefore, changing'

MODES or other specified conditions while in an ACTIONS
Condition, in compliance with LCO 3.0.4 or where an

| exception to LCO 3.0.4 is stated, is not a violation of '

! SR 3.0.1 or SR 3.0.4 for those Surveillances that do not
! have to be performed due to the associated inoperable

equipment. However. SRs must be met to ensure OPERABILITY
prior to declaring the associated equipment OPERABLE (or
variable within limits) and restoring compliance with the
affected LCO.

LCO 3.0.5 LCO 3.0.5 establishes the allowance for restoring equipment
to service under administrative controls when it has been
removed from service or declared inoperable to comply with
ACTIONS. The sole purpose of this LC0 is to provide an
exception to LCO 3.0.2 (e.g., to not comply with the
applicable Required Action (s)) to allow the performance of

p required testing to demonstrate:

a. The OPERABILITY of the equipment being returned to
service; or

b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is
returned to service in conflict with the requirements of the
ACTIONS is limited to the time absolutely necessary to
perform the required testing to demonstrate OPERABILITY.
This Specification does not provide time to perform any
other preventive or corrective maintenance.

An example of demonstrating the OPERABILITY of the equipment
being returned to service is reopening a containment
isolation valve that has been closed to comply with Required
Actions and must be reopened to perform the required
testing.

Oib
|
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LCO Applicability
B 3.0

IN BASES
'

V
LCO 3.0.5 (continued)

An example of demonstrating the OPERABILITY of other
equi) ment -is taking an inoperable channel or trip system out
of t1e tripped condition to prevent the trip function from
occurring during the performance of required testing on
another channel in the other trip system. A similar example
of demonstrating the OPERABILITY of other equipment is
taking an inoperable channel or trip system out of the
tripped condition to permit the logic to function and
indicate the appropriate response during the performance of
required testing on another channel in the same trip system.

LCO 3.0.6 LC0 3.0.6 establishes an exception to LCO 3.0.2 for support
systems that have an LC0 specified in the Technical
Specifications (TS). This exception is provided because
LCO 3.0.2 would require that the Conditions and Required
Actions of the associated inoperable supported system LC0 be
entered solely due to the inoperability of the support
system. This exception is justified because the actions

i that are required to ensure the unit is maintained in a safe
o condition are specified in the support system LCO's Required
'

) Actions. These Required Actions may include entering the
supported system's Conditions and Required Actions or may
specify other Required Actions.

When a support system is inoperable and there is an LC0
specified for it in the TS. the supported system (s) are
required to be declared ino)erable if determined to be
inoperable as a result of t1e support system inoperability.
However, it is not necessary to enter into the supported
systems' Conditions and Required Actions unless directed to
do so by the support system's Required Actions. The
potential confusion and inconsistency of requirements
related to the entry into multiple support and supported
systems' Conditions and Required Actions are eliminated by
providing all the actions that are necessary to ensure the
unit is maintained in a safe condition in the support
system's Required Actions.

O
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LCO Applicability I
B 3.0 !

|

'T BASES(G
LCO 3.0.6 (continued)

However, there are instances where a support system's
Required Action may either direct a supported system to be
declared inoperable or direct entry into Conditions and
Required Actions for the supported system. This may occur
immediately or after some specified delay to perform some
other Required Action. Regardless of whether it is
immediate or after some delay, when a support system's
Required Action directs a supported system to be declared
inoperable or directs entry into Conditions and Recuired
Actions for a supported system, the applicable Concitions 1

and Required Actions shall be entered in accordance with |
LCO 3.0.2. !

Specification 5.5.15. " Safety Function Determination Program
(SFDP)." ensures loss of safety function is detected and

,appropriate actions are taken. Upon entry into LCO 3.0.6 i

an evaluation shall be made to determine if loss of safety
function exists. Additionally, other limitations, remedial

|
actions, or compensatory actions may be identified as a l
result of the support system inoperability and corresponding i

exception to entering supported system Conditions and i

p3 Required Actions. The SFDP implements the requirements of
y LCO 3.0.6.

Cross train checks to identify a loss of safety function for
those support systems that support multiple and redundant
safety systems are required. The cross train check verifies
that the supported systems of the redundant OPERABLE support
system are OPERABLE. thereby ensuring safety function is
retained. If this evaluation determines that a loss of
safety function exists, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety
function exists are required to be entered.

OC/
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B 3.0

BASES

LCO 3.0.7 There are certain special tests and operations required to
be performed at various times over the life of the unit.

,

These special tests and operations are necessary to :
demonstrate select unit performance characteristics, to 1
perform special maintenance activities. and to perform |
saecial evolutions. Exception LCOs (e.g. LCO 3.1.8. I

")HYSICS TESTS Exceptions-MODE 2") allow specified
Technical Specification (TS) requirements to be changed to
permit performances of these special tests and operations,
which otherwise could not be performed if required to comply
with the requirements of these TS. Unless otherwise {
s)ecified all the other TS requirements remain unchanged.
T1is will ensure all appropriate requirements of the MODE or
other specified condition not directly associated with or
required to be changed to perform the special test or
operation will remain in effect.

The Applicability of an Exception LCO represents a condition
not necessarily in compliance with the normal requirements
of the TS. Compliance with Exception LCOs is optional. A
special operation may be performed either under the
provisions of the appropriate Exception LCO or under the

p other applicable TS requirements. If it is desired to
ty 3erform the special operation under the provisions of the
'

Exception LCO. tne requirements of the Exception LCO shall
be followed. )

LCO 3.0.8 LCO 3.0.8 establishes the applicability of each
Specification to both Unit 1 and Unit 2 operation. Whenever ;

a requirement applies to only one unit, or is different for
each unit, this will be identified in the a)propriate
section of the Specification (e.g. Applica)ility.
Surveillance, etc.) with parenthetical reference. Notes, or
other appropriate presentation within the body of the
requirement.

1
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SR Applicability
B 3.0

B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

V BASES

SRs SR 3.0.1 through SR 3.0.5 establish the general requirements
applicable to all Specifications and apply at all times,
unless otherwise stated.

SR 3.0.1 SR 3.0.1 establishes the requirement that SRs must be met
during the MODES or other specified conditions in the
Applicability for which the requirements of the LC0 apply,
unless otherwise specified in the individual SRs. This
Specification is to ensure that Surveillances are performed
to verify the OPERABILITY of systems and components, and
that variables are within specified limits. Failure to meet
a Surveillance within the specified Frequency, in accordance
with SR 3.0.2. constitutes a failure to meet an LCO.

Systems and com)onents are assumed to be OPERABLE when the
associated SRs lave been met. Nothing in this
Specification however, is to be construed as implying that
systems or components are OPERABLE when:

.O The systems or components are known to be inoperable.a.
5 although still meeting the SRs; or

b. The requirements of the Surveillance (s) are known not
to be met between required Surveillance performances.

Surveillances do not have to be performed when the unit is
in a MODE or other specified condition for which the
requirements of the associated LCO are not applicable,
unless otherwise specified. The SRs associated with an
Exception LC0 are only applicable when the Exception LCO is
used as an allowable exception to the requirements of a
Speci fication.

Unplanned events may satisfy the requirements (including
applicable acceptance criteria) for a given SR. In this
case. +he unplanned event may be credited as fulfill'.ng the
performance of the SR. This allowance includes those SRs
whose performance is normally precluded in a given MODE or
other specified condition.

O
| BRAIDWOOD - UNITS 1 & 2 B 3.0 - 12 Revision 0



. . ~ . . . _ . . . . _ _ _ . _._. __ . _ _ _ . - . - _ . _ . _ _ _ _ _ . _ _

| SR Applicability
| B 3.0
i

I

O BASESVr

SR -3.0.1 (continued)

c.sveillances. including Surveillances invoked by Required
Actions, do not have to be performed on inoperable equipment
because the ACTIONS define the remedial ceasures that a wly.
Surveillances have to be met and performed in accordance
with SR 3.0.2. prior to returr.ing equipment to OPERABLE

,

status.
.

;,

Upcn completion of maintenance. appropriate post maintenance
testing is required to declare equipment OPERABLE. This
includes ensuring applicable Surveillances are not failed
and their most recent performance is in accordance with i

SR 3.0.2. Post maintenance testing may not be possible in '

the current MODE or other specified conditions in the )
Applicability due to the necessary unit parameters not 1

having been established. In these situations. the equipment
may be considered OPERABLE provided testing has been
satisfactorily completed to the extent Jossible and the

| equipment is not otherwise believed to )e incapable of
performing its furiction. This will allow operation to
proceed to a MODE or other specified condition where other
necessary post maintenance tests can be completed.

.Ov,

SR 3.0.2 SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Surveillances and any Required
Action with a Completion Time that requires the periodic i

| performance of the Required Action on a "once per "
.

! interval.

SR 3.0.2 permits a 25% extension of the interval specified
in the Frequency. This extension facilitates Surveillance
scheduling and considers unit operating conditions that may

i not be suitable for conducting the Surveillance (e.g.,
transient conditions or other ongo" ' Surveillance or
maintenance activities). !

i

|
i

l

!

L

: '
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| SR Applicability
B 3.0

,

O BASES'V
| SR 3.0.2 (continued)
|

The 25% extension does not significantly degrade the!

! reliability that results from performing the Surveillance at
its specified Frequency. ~1his is based on the recognition
that the most probable result of any particular Surveillance
being performed is the verification of conformance with the

; SRs. The exceptions to SR 3.0.2 are those Surveillances for
which the 25% extension of the interval specified in the
Frequency does not apply. These exceptions are stated in
the individual Specifications. An example of where SR 3.0.2

| does not ap)1y is the Containment Leakage Rate Testing
Program. T1e requirements of regulations take precedence

,

over the TS. The TS cannot in and of themselves extend a |
| test interval specified in the regulations. |

L As stated in SR 3.0.2 the 25% extension also does not apply 1

to the initial portion of a periodic Completion Time that |requires performance on a "once per . ." basis. The 25% |extension applies to each performance after the initial '

| performance. The initial performance of the Required
; Action, whether it is a particular Surveillance or some
'

other remedial action, is considered a single action with a
single Completion Time. One reason for not allowing the 25%

!(m-) extension to this Complet1on Time is that such an action|

| usually verifies that no loss of function has occurred by
checking the status of redundant or diverse components or

; accomplishes the function of the inoperable equipment in an
alternative manner.

L The provisions of SR 3.0.2 are not intended to be used
' repeatedly merely as an operational convenience to extend

Surveillance intervals (other than those consistent with
refueling intervals) or periodic Completion Time intervals

i beyond those specified.
!

L

[

4

i
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SR Applicability ,

B 3.0 |
,

BASES '

SR 3.0.3 SR 3.0.3 establishes the flexibility to defer declaring
1

affected equipment inoperable or an affected variable
outside the specified limits when a Surveillance has not
been completed within the specified Frequency. A delay
Seriod of up to 24 hours or up to the limit of the specified
Trequency whichever is less, applies from the point in time
that it is discovered that the Surveillance ha.c not been
performed in accordance with SR 3.0 2. and not at the time
that the specified Frequency was not met.

This delay period provides adequate time to complete
Surveillances that have been missed. This delay period
permits the completion of a Surveillance before complying
with Required Actions or other remedial measures that might
preclude completion of the Surveillance.

.

The basis for this delay period includes consideration of
unit conditions, adequate planning, availability of
personnel, the time required to perform the Surveillance.
the safety significance of the delay in completing the
required Surveillance, and the recognition that the most
probable result of any particular Surveillance being

q performed is the verification of conformance with the
g requirements. When a Surveillance with a Frequency based

not on time intervals but upon specified unit conditions or
1operational situations, is discovered not to have been

performed when specified, SR 3.0.3 allows the full delay
period of 24 hours to perform the Surveillance.

SR 3.0.3 ako provides a delay period for completion of
Surveillances that become applicable as a consequence of
MODE changes imposed by Required Actions or a reactor trip.

Failure to comply with specified Frequencies for SRs is
expected to be an infrequent occurrence. Use of the delay
period established by SR 3.0.3 is a flexibility which is not
intended to be used as an operational convenience to extend
Surveillance intervals.

O
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SR Applicability j
B 3.0 |

3- BASES[G ;

-SR 3.0.3 (continued)

If a. Surveillance is not completed within the allowed delay
period..then the equipment is considered inoperable or the '

variable is considered outside the specified limits and the
.

Completion Times of the Required Actions for the applicable '

LCO Conditions begin immediately upon expiration of the
delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable is
outside the specified limits and the Completion Times of the
Required Actions for the applicable LCO Conditions begin
immediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay period
allowed by this Specification. or within tFa Completion Time
of the ACTIONS, restores compliance with SR 3.0.1.

_

SR 3.0.4 SR 3.0.4 estab nshes the requirement that all applicable SRs
must be met before entry into a MODE or other specified
condition in the Applicability.

m This Specification ensures that system and component
; OPERABILITY requirements and variable limits are met before'

entry into MODES or other specified conditions in the
Applicability for which these :,ystems and components ensure
safe operation of the unit.

The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or component to OPERABLE
status before entering an associated MODE or other specified
condition in the Applicability. ;

1

,

i
i

O
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B 3.0

ID BASESV
SR 3.0.4(continueb

However, in certain circumstances, failing to meet an SR
will not result in SR 3.0.4 restricting a MODE change or
other specified condition change. When a system, subsystem,
train, component, device, or variable is inoperable or
outside its specified limits. the associated SR(s) are not
required to be performed, per SR 3.0.1. which states that
surveillances do not have to be performed on inoperable
equipment. When equipment is inoperable. SR 3.0.4 does not
apply to the associated SR(s) since the requirement for the
SR(s) to be performed is removed. Therefore. failing to
perform the Surveillance (s) within the specified Frequency,
on equipment that is inoperable, does not result in an
SR 3.0.4 restriction to changing MODES or other specified
conditions of the Applicability. However, since the LCO is
not met in this instance. LCO 3.0.4 will govern any
restrictions that may (or may not) apply to MODE or other
specified condition changes.

The provisions of SR 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the

n provisions of LCO 3.0.4 shall not 3revent changes in MODES
Q or other specified conditions in t1e Applicability that

result from any unit shutdown.

The precise requirements for performance of SRs are
specified such that exceptions to SR 3.0.4 are n.:t
necessary. The specific time frames and conditions
necessary for meeting the SRs are s)ecified in the
Frequency. in the Surveillance, or Joth. This allows
performance of Surveillances when the prerequisite
cond* tion (s) specified in a Surveillance procedure require
entry #|lto the MODE or other specified condition in the
Applicability af the associated LC0 prior to the performance
or c Mpletion of a Surveillance. A Surveillance that could
not be performed until after entering the LCO Applicability.
would have its Frequency snecified such that it is not "due"
until the specific condit.ons needed are met. Alternately,
the Surveillance may be stated in the form of a Note as not
required (to be met or Jerformed) until a particular event.
condition, or time has Jeen reached. Further discussion of
the specific formats of SRs* annotation is found in
Section 1.4. Frequency.

~h
(G .
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SR Applicability
B 3.0

O BASEStO
SR 3.0.4 (continued)

SR 3.0.4 is only applicable when entering MODE 4 from
MODE 5. MODE 3 from MODE 4. MODE 2 from MODE 3. or MODE 1
from MODE 2. Furthermore, SR 3.0.4 is applicable when
entering any other specified condition in the Applicability
only while operating in MODE 1. 2. 3. or 4. The i
requirements of SR 3.0.4 do not ap)1y in MODES 5 and 6. or
in other specified coriditions of t1e Applicability (unless
in MODE 1. 2. 3. or 4) because the ACTIONS of individual
Specifications sufficiently define the remedial measures to
be taken. '|

SR 3.0.5 SR 3.0.5 establishes the applicability of each Surveillance
to both Unit 1 and Unit 2 operation. Whenever a requirement
a) plies to only one unit, or is different for each unit,
t1is will be identified with parenthetical reference. Notes,
or other appropriate presentation within the SR.

l

sa'

,

'L)

,

i

|
\
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SDM
B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1 1 SHUTDOWN MARGIN (SDM)

BASES

BACKGROUND According to GDC 26 (Ref. 1) the reactivity control systems.
must be redundant and capable of holding the reactor core
subtritical when shut down under cold conditions.
Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel

SDM requirements provide sufficient reactivity margin to
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and Anticipated Operational
Occurrences (A00s). As such, the SDM defines the degree of
subcriticality that would be obtained immediately following
the insertion of all shutdown and control rods, assuming
that the single Rod Cluster Control Assembly (RCCA) of
highest reactivity worth is fully withdrawn.

The system design requires that two independent reactivity
control systems be provided, and that one of these systems

g be capable of maintaining the core subtritical under cold
. conditions. These requirements are provided by the use of

-

movable RCCAs and soluble boric acid in the Reactor Coolant
System (RCS). The Rod Control System can compensate for the
reactivity effects of the. fuel and water temperature changes
accompanying power level changes over the range from full
load to no load. In addition, the Rod Control System,
together with the boration system provides the SDM during
power operation and is ca)able of making the core
subtritical rapidly enoug1 to 3revent exceeding acceptable
fuel damage limits assuming tlat the rod of highest
reactivity worth remains fully withdrawn. The Chemical and
Volume Control System can control the soluble boron
concentration to compensate for fuel depletion during
operation and all xenon burnout reactivity changes and
maintain the reactor subcritical under cold conditions.

During power operation. SDM control is ensured by operating
with the shutdown banks fully withdrawn and the control
banks within the limits of LCO 3.1.6. " Control Bank
Insertion Limits." When the unit is in the shutdown and
refueling modes. the SDM requirements are met by means of
adjustments to the RCS boron concentration.

BRAIDWOOD - UNITS 1 & 2 B 3.1.1 - 1 Revision 0
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SDM
B 3.1.1

| BASES

APPLICABLE The minimum required SDM is assumed as an initial condition e

SAFETY ANALYSES in the safety analyses. The safety analysis establishes an
SDM that ensures specified acceptable fuel design limits are
not exceeded for normal operation and A00s, with the
assumption of the highest worth rod stuck out on a reactor
trip.

,

The acceptance criteria for the SDM requirements are that -

s)ecified acceptable fuel design limits are not exceeded.
T11s is done by ensuring that:

.

a. The reactor can be made subcritical from all operating (L conditions, transients, and Design Basis Accidents: !

b. The reactivity transients associated with postulated
accident conditions are controllable within acceptable ilimits (Departure from Nucleate Boiling Ratio (DNBR)); '

and fuel centerline temperature limits for A00s: and

c. The reactor will be maintained sufficiently
subtritical to preclude inadvertent criticality in the

|shutdown condition.
|

The most limiting accident for the SDM requirements is based |
on a Main Steam Line Break (MSLB) at zero power with no
decay heat, as described in the accident analysis (Ref. 2).
The increased steam flow resulting from a pipe break in the
main steam system causes an increased energy removal from
the affected Steam Generator (SG), and consequently the RCS.
This results in a reduction of the reactor coolant
temperature. The resultant coolant shrinkage causes a
reduction in pressure. In the presence of a negative
moderator temperature coefficient, this cooldown causes an

!increase in core reactivity. As RCS temperature decreases. '

the severity of an MSLB decreases until the MODE 5 value is |

reached. The most limiting MSLB, with respect to )otential :
fuel damage before a reactor trip occurs, is a dou)le ended
break of a main steam line inside containment initiated at i

the end of core life. The positive reactivity addition from
the moderator temperature decrease will terminate when the
affected SG boils dry, thus terminating RCS heat removal an
cooldown. Following the MSLB a post trip return to power |

may occur: however, no fuel damage occurs as a result of the ,

post tria return to power. and THERMAL POWER does not
violate the Safety Limit (SL) requirement of SL 2.1.1.

BRAIDWOOD - UNITS 1 & 2 83.1.1-2 Revision 0
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^
,'U BASES
'

| APPLICABLE SAFETY ANALYSES (continued)

For MODE 5, the primary safety analysis that relies on the
SDM limits is the boron dilution analysis. In the boron
dilution analysis (Ref. 3), the required SDM defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration. These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is
most limiting at the beginning of core life, when critical

, boron concentrations are highest.
I

In addition to the limiting MSLB and boron dilution
transients, the SDM requirement must also protect against:

a. An uncontrolled RCCA bank withdrawal condition and

| b. RCCA ejection accidents.

Each of these events is discussed below.

De;ending on the system initial conditions and reactivity
insertion rate, the uncontrolled RCCA withdrawal transient

t is terminated by a high neutron flux, high pressurizers'

pressure, high pressurizer water level. OTAT, or OPAT
reactor trip (Ref. 4 and Ref. 5). In all cases, aower
level. RCS pressure, linear heat rate, and the DN3R do not |
exceed allowable limits.

The ejection of an RCCA (Ref. 6) rapidly adds aositive
reactivity to the reactor core, causing both tie core power
level and heat flux to increase with corresponding increases
in reactor coolant temperatures and pressure. The ejection
of an RCCA also produces a time dependent redistribution of
core power.

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even
though it is not directly observed from the control room,
SDM is considered an initial condition process variable
because it is periodically monitored to ensure that the unit
is operating within the bounds of accident analysis
assumptions.

BRAIDWOOD - UNITS 1 & 2 B 3.1.1 - 3 Revisico 0
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- BASES

LC0 SDM is a core design condition that can be ensured during
o]eration through control rod positioning (control and
slutdown banks) and through the soluble boron concentration.

The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents I

are tne most limiting analyses that establish the SDM value
of the LCO. For MSLB accidents, if the LCO is violated,
there is a potential to exceed the DNBR limit and to exceed
10 CFR 100. " Reactor Site Criteria." limits (Ref. 7). For !the boron dilution accident, if the LCO is violated. the
minimum recuired time assumed for operator action to
terminate cilution may no longer be applicable.

' APPLICABILITY In MODE 2 with k,ff < 1.0 and MODES 3. 4, and 5 the SDM
requirements are applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses
discussed above. In MODE 6. the shutdown reactivity
requirements are given in LC0 3.9.1, " Boron Concer,tration."
In MODE 1 and MODE 2 with k , a 1.0, SDM is ensured by
complyingwithLCO3.1.5."$,hutdownBankInsertionLimits," j

3 and LCO 3.1.6 " Control Bank Insertion Limits." i
,

t

ACTIONS M
If the SDM requirements are not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that |

boration will be continued until the SDM requirements are
met.

In the determination of the required combination of boration
flow rate and boron concentration. there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as
possible. the boron concentration should be a highly
concentrated solution, such as that normally found in the
boric acid storage tank or the refueling water storage tank.
The o]erator should borate with the best source available
for t7e unit conditions.

O
b
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B 3.1.1
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:(O BASES
)

__

ACTIONS (continued)
|

In determining the boration flow rate, the time in core life
must be considered. For instance, the most difficult time
in core life to increase the RCS boron concentration is at
the beginning of life when the boron concentration may
approach or exceed 2000 ppm. Assuming that a value of j
1% Ak/k must be recovered and a boration flow rate of
30 gam, it is possible to increase the boron concentration
of tie RCS by 123 ppm in approximately 74 minutes assuming a
7000 ppm boric acid -lution. If a boron worth of
8.12 pcm/p)m is ass . this combination of parameters will,

increase t1e SDM by Ak/k. These boration parameters of
30 gpm and 7000 ppm i.present typical values and are
provided for the purpose of offering a specific example.

SURVEILLANCE SR 3.1.1.1
REQUIREMENTS

In MODE 2 with k rr < 1.0 and MODES 3. 4. and 5. the SDM is
verified by perf,orming a reactivity balance calculation.
considering the listed reactivity effects:

a. RCS boron concentration:

| b. Control bank position:

( c. RCS average temperature:

d. Fuel burnup based on gross thermal energy generation:
1

e. Xenon concentration: |

|f. Samarium concentration: and 1

g. Isothermal Temperature Coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this ,

calculation because the reactor is subtritical, and the fuel
temperature will be changing at the same rate as the RCS.
The SDM limits are specified in the COLR.

!
i

i

iO:v
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ud

SURVEILLANCE REQUIREMENTS (continued)
.

'

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and the low

.

probability of an accident occurring without the required '

SDM. This allows time for the operator to collect the
required data, which includes performing a boron
concentration analysis, and complete the calculation.

,

REFERENCES 1. 10 CFR 50, Appendix A. GDC 26. {

2. UFSAR, Section 15.1.5. !

3. UFSAR, Section 15.4.6.

4. UFSAR, Section 15.4.1.

5. UFSAR, Section 15.4.2.

6. UFSAR, Section 15.4.8.
'

n 7. 10 CFR 100. ;
i \
'V \

.

:

|

l

|

'

. f}
C/
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Core Reactivity
B 3.1.2

O B 3.1 REA''TIVITY CONTROL SYSTEMS
a

B 3.1.2 Core Reactivity

BASES

1

BACKGROUND According to GDC 26. GDC 28. and GDC 29 (Ref. 1), reactivity ishall be controllable, such that subcriticality is '

maintained under cold conditions, and acceptable fuel design
limits are not exceeded during normal oaeration and

.

anticipated operational occurrences. T1erefore, reactivity lbalance is used as a measure of the predicted versus I

measured core reactivity during power operation. The
periodic confirmation of core reactivity is necessary to
ensure that Design Basis Accident (DBA) and transient safety
analyses remain valid. A large reactivity difference could

,

be the result of unanticipated changes in fuel, control rod !worth, or operation at conditions not consistent with those
i assumed in the predictions of core reactivity, and could

potentially result in a loss of Shutdown Margin (SDM) or
violation of acceptable fuel design limits. Comparing
predicted versus measured core reactivity validates the
nuclear methods used in the safety analysis and su) ports the
SDM demonstrations (LCO 3.1.1, " SHUTDOWN MARGIN (S)M)") inn

|( ensuring the reactor can be brought safely to cold,
subcritical conditions.

I When the reactor core is critical or in normal power
; operation, a reactivity balance exists and the net
'

reactivity is zero. A comparison of predicted and measured
Ireactivity is convenient under such a balance, since '

parameters are being maintained relatively stable under
steady state )ower conditions. The positive reactivity
inherent in tie core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb

1

neutrons, such as burnable absorbers producing zero net
j reactivity. Excess reactivity can be inferred from the

boron letdown curve (or critical boron curve), which,

j provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.,

; Periodic measurement of the RCS boron concentration for
; comparison with the 3redicted value with other variables |fixed or stable (suc1 as rod height temperature, pressure. |
!

and power), provides a convenient method of ensuring that<

core reactivity is within design expectations and that the ,

calculational models used to generate the safety analysis
are adequate.

P
b
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Core Reactivity
B 3.1.2

[3 BASES
V

BACKGROUND (continued)

In order to achieve the required fuel cycle energy output,
the uranium enrichment, in the new fuel loading and in the
fuel remaining from the previous cycle, provides excess
positive reactivity beyond that required to sustain steady
state operation throughout the cycle. When the reactor is
critical at RATED THERMAL POWER (RTP) and normal operating
tem)erature, the excess positive reactivity is compensated
by Jurnable absorbers (if any), control rods, whatever
neutron poisons (mainly xenon and samarium) are present in
the fuel, and the RCS boron ccncentration.

When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes, the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THERMAL POWER.
The boron letdown curve is based on steady state 03eration
at RTP. Therefore, deviations from the predicted Joron
letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models, or
abnormal core conditions, and must be evaluated.

(3
APPLICABLE The acceptance criteria for core reactivity are that the
SAFETY ANALYSES reactivity balance limit ensures plant operation is

maintained within the assumptions of the safety analyses.

Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of core reactivity. In particular.
SDM and reactivity transients, such as control rod
withdrawal accidents or rod ejection accidents, are very
sensitive to accurate prediction of core reactivity. These
accident analysis evaluations rely on computer codes that
have been qualified against available test data, operating
plant data, and analytical benchmarks. Monitoring
reactivity balance additionally ensures that the nuclear
methods provide an accurate representation of the core
reactivity.

O
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B 3.1.2

(] BASES
'v

APPLICABLE SAFETY ANALYSES (continued) !

Design calculations and safety analyses are performed for !
each fuel cycle for the purpose of predetermining reactivity !
behavior and the RCS boron concentration requirements for l
reactivity control during fuel depletion.

The comparison between measured and predicted initial core )reactivity provides a normalization for the calculational
|models used to predict core reactivity. If the measured and ipredicted RCS boron concentrations for identical core '

conditions at Beginning Of Life (BOL) do not agree, then the |
assumptions used in the reload cycle design analysis or the '

calculational models used to predict soluble boron
requirements may not be accurate. If reasonable agreement ibetween measured and predicted core reactivity exists at
BOL. then the prediction may be normalized to the measured |
boron concentration. Thereafter, any significant deviations |in the measured boron concentration from the predicted boron
letdown curve that develop during fuel depletion may be an
indication that the calculational model is not adequate for
core burnups beyond BOL, or that an unexpected change in
core conditions has occurred.

i The normalization of predicted.RCS boron concentration to
the measured value is typically perfcrmed after reaching RTP!

following startup from a refueling outage. with the control
rods in their normal positions for power operation. The

; normalization is performed at BOL conditions, so that core
reactivity relative to predicted values can be continually
monitored and evaluated as core conditions change during the
cycle.

! L
Core reactivity satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

:

I

h

!

- (m .
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Core Reactivity
B 3.1.2

(Vl
BASES

LCO Long term core reactivity behavior is a result of the core
physics design and cannot be easily controlled once the core
design is fixed. During operation. therefore, the LCO can
only be ensured through measurement and tracking, and
appropriate actions taken as necessary. Large differences
between actual and predicted core reactivity may indicate
that the assumptions of the DBA and transient analyses are
no longer valid, or that the uncertainties in the Nuclear
Design Methodology are larger than expected. A limit on the
reactivity balance of 1% Ak/k has been established based
on engineering judgment. A 1% deviation in reactivity from
that 3redicted is larger than expected for normal operation
and s1ould therefore be evaluated.

When measured core reactivity is within 1% ok/k of the
predicted value at steady state thermal conditions, the core
is considered to be operating within acceptable design
limits. Since deviations from the limit are normally
detected by comparing predicted and measured steady state
RCS critical boron concentrations. the difference between
measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits forc.

,f analysis of boron concentration samples, so that spurious
'

L violations of the limit due to uncertainty in measuring the
-

RCS boron concentration are unlikely.

:
!

APPLICABILITY The limits on core reactivity must be maintained during
MODES 1 and 2 because a reactivity balance must exist when,

| the reactor is critical or producing THERMAL POWER. As the
i fuel depletes, core conditions are changing, and
! confirmation of the rectivity balance ensures the core is
L operating as designed. This Specification does not apply in
L MODES 3. 4. and 5 because the reactor is shut down and the
(- reactivity balance is not changing.

| In MODE 6. fuel loading results in a continually changing
; core reactivity. Boron concentration requirements
; (LCO 3.9.1. " Boron Concentration") ensure that fuel

movements are performed within the bounds of the safety
analysis. An SDM demonstration is required during the first

. startup following operations that could have altered core
'

reactivity (e.g. . fuel movement, control rod replacement,
control rod shuffling).

(J
t
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Core Reactivity
B 3.1.2

BASES

l
ACTIONS A.1 and A.2

Should an anomaly develop between measured and predictea
core reactivity, an evaluation of the core design and safety j
analysis must be performed. Core conditions are evaluated '

to determine their consistency with input to design
calculations. Measured core and process parameters are ;
evaluated to determine that they are within the bounds of 1

the safety analysis, and safety analysis calculational
models are reviewed to verify that they are adequate for
representation of the core conditions. The required !

Comaletion Time of 7 days is based on the low probability of
a D3A occurring during this period, and allows sufficient i

,

time to assess the physical condition of the reactor and
complete the evaluation of the core design and safety Ianalysis.

Following evaluations of the core der,ign and safety
analysis, the cause of the reactivity anomaly may be

i

,

resolved. If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron :
concentration sampling, then a recalculation of the RCS I
boron concentration requirements may be performed to '

demonstrate that core reactivity is behaving as expected.' If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if
possible. If the ca'use of the reactivity anomaly is in the
calculation technique, then the calculational models must be
revised to provide more accurate predictions. If any of ;
these results are demonstrated, and it is concluded that the
reactor core is acceptable for continued operation, then the
boron letdown curve may be renormalized and power operation
may continue. If operational restriction or additional SRs i
are necessary to ensure the reactor core is acceptable for i

continued operation. then they must be defined.

The required Completion Time of 7 days is adequate for
preparing wnatever operating restrictions or Surveillances
that may be required to allow continued reactor operation.;

;

;

i

d
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Core Reactivity
1

B 3.1.2

O BASESV
ACTIONS (continued)

B.1 |

If the core reactivity cannot be restored to within the
1% Ak/k limit, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant
must be brought to at least MODE 3 within 6 hours. If the
SDM for MODE 3 is not met. then the boration required by ,

SR 3.1.1.1 would occur. The allowed Completion Time is |
reasonable, based on operating experience, for reaching

|MODE 3 from full power conditions in an orderly manner and
without challenging plant systems.

|
l

SURVEILLANCE SR 3.1.2.1
REQUIREMENTS

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparison is made considering that other core conditions
are fixed or stable including control rod position,
moderator temperature, fuel temperature fuel depletion.

<m xenon concentration, and samarium concentration. The i(') . Surveillance is performed prior to entering MODE 1 after {each refueling as an initial check on core conditions and
;design calculations at BOL. 1

SR 3.1.2.2

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparison is made considering that other core conditions
are fixed or stable including control rod position,
moderator temperature, fuel temperature, fuel depletion.
xenon concentration, and samarium concentration. The
required Frequency of 31 Effective Full Power Days (EFPD) is
acceptable based on the slow rate of core changes due to
fuel depletion and the presence of other indicators (OPTR.
AFD. etc.) for prompt indication of an anomaly.

-
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1

Core Reactivity
B 3.1.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

The SR is modified by two Notes. Note 1 states that the
SR is only required to be performed after 60 EFPD. Note 2
indicates that the normalization of predicted core
reactivity to the measured value may take place within the 4

first 60 EFPD after each fuel ioading. This allows
sufficient time for core conditions to reach steady state.
but prevents operation for a large fraction of the fuel i
cycle without establishing a benchmark for the design
calculations.

,

REFERENCES 1. 10 CFR 50. Appendix A. GDC 26. GDC 28. and GDC 29.

2. UFSAR. Chapter 15.

|

:

<

i

|

2

|

i

!
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Core Reactivity
B 3.1.2

BASES
i
|

|
|
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MTC
B 3.1.3

(v3 8 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.3 Moderator Temperature Coefficient (MTC)

BASES

BACKGROUND According to GDC 11 (Ref. 1), the reactor core and its
interaction with the Reactor Coolant System (RCS) must be
designed for inherently stable power operation. even in the
possible event of an accident. In particular, the net
reactivity feedback in the system must compensate for any
unintended reactivity increases.

The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature). The reactor is
designed to operate with a negative MTC over the largest
possible range of fuel cycle operation. Therefore, a
coolant temperature increase will cause a reactivity
decrease, so that the coolant temperature tends to return
toward its initial value. Reactivity increases that cause a

pQ coolant temperature increase will thus be self limiting, and
stable power operation will result.

MTC values are predicted at selected burnups during the
safety evaluation analysis and are confirmed to be
acceptable by measurements. The actual value of the MTC is
dependent on core characteristics, such as fuel loading and
reactor coolant soluble boron concentration. The core'

design may require additional fixed distributed Joisons to
yield an MTC at Beginning Of Life (BOL) within tie range
analyzed in the plant accident analysis. The End Of Life
(EOL) MTC is also limited by the requirements of the
accident analysis. Fuel cycles that are designed to achieve
high burnups or that have changes to other characteristics
are evaluated to ensure that the MTC does not exceed the EOLlimit.

The limitations on MTC are provided to ensure that the value
of this coefficient remains within the limiting conditions
assumed in the UFSAR accident and transient analyses.

4
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MTC |
'

B 3.1.3

BASES

BACKGROUND (continued) '

If the LCO limits are not met, the unit response during
transients may not be as predicted. The core could violate l

criteria that prohibit a return to criticality, or the ldeparture from nucleate boiling ratio criteria of the !
approved correlation may be violated, which could lead to a '

loss of the fuel cladding integrity. |

The SRs for measurement of-the MTC at the beginning and near
the end of the fuel cycle are adequate to confirm that the

j
MTC remains within its limits since this coefficient changes i

slowly, due principally to the reduction in RCS boron
!concentration associated with fuel burnup. '

APPLICABLE The acceptance criteria for the specified MTC are:
SAFETY ANALYSES

a. The MTC values must remain within the bounds of those
used in the accident analysis (Ref. 2); and

b. The MTC must be such that inherently stable power !
operations result during normal operation and !( accidents, such as overheating and overcooling events. )

Additionally. the limitation on MTC also ensures that the
Anticipated Transient Without Scram (ATWS) risk is
acceptable. A cycle specific Unfavorable Exposure Time
(UET) value will be calculated to ensure < 5% of the cycle
operations occur when the reactivity feedback is not
sufficient to prevent exceeding an ATWS overpressurization
condition of a 3200 psig in the RCS. This UET value will be
updated for each core reload and appropriately considers the
effects of changes in MTC. including any variations that are
more adverse than those originally modeled in the analyses
supporting the basis for the final ATWS rule.

O -
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MTC
B 3.1.3

.

O BASES
v

APPLICABLE SAFETY ANALYSES (continued) '

Reference 2 contains analyses of accidents that result in
both overheating and overcooling of the reactor core. MTC
is one of the controlling parameters for core reactivity in |these accidents. Both the most positive value and most i

negative value of the MTC are important to safety, and both
values must be bounded. Values used in the analyses
consider worst case conditions to ensure that the accident
results are bounding (Ref. 3).

The consequences of accidents that cause core overheating
must be evaluated when the MTC is positive. Such accidents !

include the rod withdrawal transient from either zero or
RTP. loss of main feedwater flow, and loss of forced reactor
coolant flow. The consequences of accidents that cause core
overcooling must be evaluated when the MTC is negative.
Such accidents include sudden feedwater flow increase and
sudden decrease in feedwater temperature.

In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis
conditions appropriate to each accident. The bounding value
is determined by considering rodded and unrodded conditions.e

( whether the reactor is at full or zero power. and whether it
i

is the BOL or EOL. The most conservative combination !
a)propriate to the accident is then used for the analysis
( Ref. 2).

MTC values are bounded in reload safety evaluations assuming,

! steady state conditions at BOL and EOL. An E0L measurement
| is conducted at conditions when the RCS boron concentration'

reach s approximately 300 ppm. The measured value may be
extrt ) lated to project the EOL value. in order to confirm
relo' design predictions.

MTC satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even
though it is not directly observed and controlled from the
control room. MTC is considered an initial condition process

| variable because of its dependence on boron concentration.
|
.

!

,

a

O)q
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MTC
B 3.1.3

1

i BASES I(JL
LCO LC0 3.1.3 requires the MTC to be within specified limits of

the COLR to ensure that the core operates within the
assumptions of the accident analysis. During the reload I
core safety evaluation, the MTC is analyzed to determine i

that its values remain within the bounds of the original
accident analysis during operation.

Assumptions made ir safety analyses require that the MTC be
,

less positive than a given u)per bound and more positive 1

than a given lower bound. T1e MTC is most positive at BOL:
this upper bound must not be exceedea. This maximum upper
limit occurs at BOL, All Rods Out (ARO), hot zero power I
conditions. At EOL the MTC takes on its most negative I

value., when the lower bound becomes important. This
LCO exists to ensure that both the upper and lower bounds
are not exceeded.

During operation, therefore, the conditions of the LC0 can
only be ensured through measurement. The Surveillance
checks at BOL and EOL on MTC provide confirmation that the
MTC is behaving as anticipated so that the acceptance

,

{criteria are met. 1

'") The LC0 establishes a maximum positive value that cannot be'

exceeded. The BOL positive limit and the EOL negative limit
are established in the COLR to allow specifying limits for
each particular cycle. The COLR typically imposes a more
restrictive upper limit than the bounding value of
Figure 3.1.3-1. This permits the unit to take advantage of
im) roved fuel management and changes in unit operating
scledule,

APPLICABILITY Technical Specifications place both LCO and SR values on
MTC, based on the safety analysis assumptions described
above.

>

| (- |

.)
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MTC
B 3.1.3

:

BASES )
APPLICABILITY (continued)

;

In MODE 1. the limits on MTC must be maintained to ensure '

that any accident initiated from THERMAL POWER operation I
will not violate the design assumptions of the accident '

analysis. In MODE 2 with the reactor critical. the upper |limit must also be maintained to ensure that startup and
subtritical accidents (such as the uncontrolled Rod Cluster
Control Assembly (RCCA) withdrawal accident) will not
violate the assumptions of the accident analysis. The lower
MFC limit must be maintained in MODES 2 and 3. in addition
to MODE 1 to ensure that cooldown accidents will not Iviolate the assumptions of the accident ana',ysis. In

'

MODES 4. 5. and 6. this LCO is not applicabk since no
Design Basis Accidents using the MTC as an analysis
assumption are initiated from these MODES.

ACTIONS M
If the BOL MTC limit is violated, administrative withdrawal
limits for control banks must be established to maintain the

- MTC within its limits. These withdrawal limits shall be in
( addition to the insertion limits of LCO 3.1.6. " Control Bank

Insertion Limits." The.MTC becomes more negative with
control bank insertion and decreased boron concentration. A
Completion Time of 24 hours provides enough ume for
evaluating the MTC measurement and computing the required
control bank withdrawal limits.

As cycle burnup is increased, the RCS boron concentration
will be reduced. The reduced boron concentration causes the
MTC to become more negative. Using physics calculations, i

the time in cycle life at which the calculated MTC will meet !

the LC0 requirement can be determined. At this point in
core life Conditlor A no longer exists. The unit is no
longer in the Required Action, so the administrative
withdrawal limits are' no longer in effect. i

O
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MTC
'B 3.1.3
,'

BASES
'

ACTIONS (continued) i3

!

IL1
*

,

If the required administrative withdrawal limits at BOL are '

not established within 24 hours, the unit must be brought to i

| MODE 2 with k rr < 1.0 to prevent operation with an MTC thate
is more positive than that assumed in safety analyses.,

The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from

i full power conditions in an orderly manner and without
challenging plant systems.

f C.1
4

Exceeding the EOL MTC limit means that the safety analysis-

assumptions for the EOL accidents that use a bounding
negative MTC value may be invalid. If the E0L MTC limit is
exceeded, the unit must be brought to a MODE or condition in,

which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 4

. within 12 hours.

The allowed Completion Time of 12 hours is reasonable, based
i on operating experience, for reaching the required MODE from
! full power conditions in an orderly manner and without

,

; challenging plant systems.

.

SURVEILLANCE SR 3.1.3.1
REQUIREMENTS

This SR requires measurement of the MTC at BOL prior to
entering MODE 1 in order to demonstrate compliance with the
most positive MTC LCO. Entry into the MODES or other
specified conditions (i.e. , MODE 2 with k a 1.0) is
ac;eptable provided MTC is required to be,rrwithin the upper
limit prior to entering MODE 1. Meeting the limit prior to
(ntering MODE 1 ensures that the limit will also be met at
higher power levels.

O
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MTC
B 3.1.3

i
i

BASES

SURVEILLANCE REQUIREMENTS (continued)
.

The BOL MTC value for Ak0 will be inferred from isothermal
temperature coefficient measurements obtained during the
physics tests after refueling. The ARO value can be

| directly compared to the BOL MTC limit of the LCO. If
required, measurement results and predicted design values

| can be used to establish administrative withdrawal limits
! for control banks.

SR 3.1.3.2
'

In a similar fashion the LCO demands that the MTC be less
negative than the specified value for EOL full power

i conditions. This measurement may be performed at any
| THERMAL POWER. but its resuits must be extrapolated to the

conditions of RTP and all banks withdrawn in order to make a:
! proper comparison with the LCO value. Because the RTP MTC

value will gradually become more negative with further core
depletion and boron concentration reduction, a 300 ppm SR
value of MTC should necessarily be less negative than the
EOL LC0 limit. The 300 ppm SR value is sufficiently less,

'

negative than the EOL LCO limit value to ensure that the LCO
limit will be met when the 300 ppm Surveillance criterion isO met.

The SR is modified by three Notes. Note 1 indicates that i
the SR is not required to be performed until 7 Effective l

Full Power Days (EFPD) after reaching the equivalent of an
equilibrium RTP all rods out (AR0) boron concentration of

.

300 ppm. Note 2 indicates that if the 300 ppm Surveillance l

limit is exceeded. it is 30ssible that the EOL limit on MTC {
could be reached before t1e planned EOL. Because the MTC i
changes slowly with core depletion, the Frequency of 14 EFPD !
is sufficient to avoid exceeding the EOL limit. Note 3 !
indicates that the Surveillance limit for RTP boron

.

'

concentration of 60 ppm is conservative. If the measured
MTC at 60 ppm is more positive than the 60 ppm Surveillance
limit, the EOL limit will not be exceeded because of the
gradual manner in which MTC changes with core burnup.

.

!
4

1
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MTC
B 3.1.3

g BASES

REFERENCES' 1. 10 CFR 50.' Appendix A. GDC 11.i

|

2. UFSAR. Chapter 15.

! 3. WCAP-9273-NP-A. " Westinghouse Reload Safety Evaluation
Methodology." July 1985.

O

|:

i
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Rod Group Alignment Limits
B 3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Rod Group Alignment Limits !
i

BASES

BACKGROUND The OPERABILITY (i.e., trippability) of the shutdown and
! control rods is an initial assumption in all safety analyses
! that assume rod insertion upon reactor tri). Maximum rod

misalignment is an initial assumption in t1e safety analysis!

'

that directly affects core power distributions and
assumptions of available SDM.

|

The ap)licable criteria for these reactivity and power
distri)ution design requirements are 10 CFR 50, Appendix A.,

| GDC 10. " Reactor Design." GDC 26. " Reactivity Control System
| Redundaricy and Protection" (Ref.1), and 10 CFR 50.46,

" Acceptance Criteria for Emergency Core Cooling Systems for
|: Light Water Nuclear Power Plants" (Ref. 2).

Mechanical or electrical failures may cause a control rod to
become inoperable or to become misaligned from its group.
Control rod inoperability or misalignment may cause

j increased power peaking due to the asymmetric reactivity
L' '

worth for reactor shutdown. Therefore, control rod
distribution, and a reduction in the total available rod

|

I alignment and OPERABILITY are related to core operation in
| design power peaking limits and the core design requirement
i of a minimum SDM.

Limits on control rod alignment have been established, and
all rod positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SDM limits are preserved.

Rod Cluster Control Assemblies (RCCAs), or rods, are moved !
by their Control Rod Drive Mechanisms (CRDMs). Each CRDM
moves its RCCA one step (approximately % inch) at a time,
but at varying rates (steps per minute) depending on the
signal output from the Rod Control System.,

:

!

!
1
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Rod Group Alignment Limits
B 3.1.4

i

BASES |

BACKGROUND (continued)

The 53 RCCAs are divided among four control banks and five
shutdown banks. A bank of RCCAs consists of either one
group, or, two groups that are moved in a staggered fashion
to provide for precise reactivity control but which are
always within one step of each other. Each of the control jbanks are divided into two groups, for a total of 25 control

|

bank rods. Shutdown banks A and B are also divided into two
groups, however, shutdown banks C, D and E have only one
group each. for a total of 28 shutdown bank rods. A group
consists of two or more RCCAs that are electrically
paralleled to step simultaneously.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
moved in an overlap pattern, using the following withdrawal Isequence: When control bank A reaches a predetermined |

height in the core, control bank B begins to move out with
control bank A. Control bank A stops at the fully withdrawn
position, and control bank B continues to move out. When
control bank B reaches a predetermined height, control
bank C begins to move out with control bank B. This
sequence continues until control banks A. B, and C are at

O' the fully withdrawn position, and control bank D is
a) proximately halfway withdrawn. The insertion sequence is
tie opposite of the withdrawal sequence. The control rods
are arranged in a radially symmetric pattern, so that
control bank motion does not introduce radial asymmetries in
the core power distributions.

The axial Josition of shutdown rods and control rods is )indicated Jy two separate and independent systems, the Bank
Demand Position Indication System (commonly called group istep counters) and the Digital Rod Position Indication |
(DRPI) System.

4
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i

Rod Group Alignment Limits i

B 3.1.4 !

!

}O BASES
'

V *

BACKGROUND (continued)

The Bank Demand Position Indication' System counts the pulses |from the rod control system that moves the rods. There is -

one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should. :
therefore, all be at the same position indicated by the;

i group step counter for that grou). The Bank Demand Position
! Indication System is considered lighly precise ( 1 step or

% inch) but not very reliable because it is a demanded
; position 'ndication, not an actual position indication. For '

l example, i a rod does not move one step for each demand
3pulse, the step counter will still count the pulse and
;incorrectly reflect the position of the rod. '

i

The DRPI System provides a highly accurate indication of i

actual control rod position, but at a lower precision than j
the step counters. This system is based on inductive analog isignals from a series of coils spaced along a hollow tube '

with a center to center distance of 3.75 inches, which is
i six steps. To increase the reliability of the system, the
; inductive coils are connected alternately to data system A ,

or B. Thus, if one system fails. the DRPI will go on half
accuracy with an effective coil spacing of 7.5 inches, which i

f

; g is 12 steps. Therefore, the normal indication accuracy of '

the DRPI System is 6 steps (1 3.75 inches), and the'

maximum uncertainty is 12 steps ( 7.5 inches). With an
indicated deviation of.12 steps between the group step
counter and DRPI. the maximum deviation between actual rod
position and the demand position could be 24 steps, or!

15 inches.

|

|

|

I

!

'
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; Rod Group Alignment Limits
B 3.1.4

:

BASES

f

APPLICABLE Control rod misalignment accidents are analyzed in the
3

SAFETY ANALYSES safety analysis (Ref. 3). The acceptance criteria for
addressing control rod inoperability or misalignment are

| that: .

| a. There be no violations of:

| 1. specified acceptable fuel design limits, or
,

2. Reactor Coolant System (RCS) pressure boundary
,

integrity: and
i i

b. The core remains subcritical after accident
transients.

| Two types of misalignment are distinguished. During
| movement of a control rod g oup, one rod may stop moving,

while the other rods in the group continue (i.e. statically
misaligned RCCA). This condition may cause excessive power t

; peaking. The second type of misalignment occurs if one rod :
fails to insert upon a reactor trip and remains stuck fully1- '

withdrawn. This condition requires an evaluation to !
determine that sufficient reactivity worth is held in the

|O
- control rods to meet the SDM requirement, with the maximum

worth rod stuck fully withdrawn.
}

Two types of analysis are performed in regard to static rod
misalignment (Ref. 4). With control banks at their
insertion limits, one type of analysis considers the case

,

'

when any one rod is completely inserted into the core. The |
second type of analysis considers the case with control |
bank D inserted to its full power insertion limit and one |

RCCA fully withdrawn. Satisfying limits on deaarture from :
nucleate boiling ratio in both of these cases Jounds the i

situation when a rod is misaligned from its group by l

12 steps.

Another type of misalignment occurs if one RCCA fails to
insert upon a reactor trip and remains stuck fully

L withdrawn. This condition is assumed in the evaluation to
I determine that the recuired SDM is met with the maximum
| worth RCCA fully witht rawr- (Ref. 5).
4

!

}

;

i
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Rod Group Alignment Limits
B 3.1.4

BASES

APPLICABLE SAFETY ANALYSES (continued).

The Required Actions in this LCO ensure that either
deviations from the alignment limits will be corrected or
that THERMAL POWER will be adjusted so that excessive local
Linear Heat Rates (LHRs) will not occur, and that the
requirements on SDM and ejected rod worth are preserved.

Continued operation of the reactor with a misaligned control
rod is allowed if the heat flux hot channel factor (F
and the nuclear enthalpy rise hot channel factor (FIs)o(Z))are <

verified to be within their limits in the COLR and the l
safety analysis is verified to remain valid. When a control !
rod is misaligned the assumptions that are used to I

determine the rod insertion limits. AFD '.imits, and quadrant
power tilt limits are not preserved. Tnerefore, the limits
may not preserve the design peaking factors. and Fa(Z) and
Fin must be verified directly by incore mapping. Bases
Section 3.2 (Power Distribution Limits) contains more
complete discussions of the relation of Fa(Z) and Fin to the
operating limits.

-

Shutdown and control rod OPERABILITY and alignment are
directly related to power distributions and SDM which are,

( initial conditions assumed in safety analyses. Therefore i

| they satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii). '

|

LCO The limits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.
The requirements on OPERABILITY ensure that upon reactor
trip, the assumed reactivity will be available and will be
inserted. The OPERABILITY requirements (i .e. trippability
to meet SDM) are se3arate from the alignment requirements.
which ensure that t1e RCCAs and banks maintain the correct,

power distribution and rod alignment. The rod OPERABILITY
requirement is satisfied provided the rod will fully insert
in the required rod drop time assumed in the safety
analysis. Rod control malfunctions that result in the

; inability to move rods (e.g. rod urgent failures), but do
not impact trippability, do not result in rod inoperability

| provided proper alignment.

:

!
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Rod Group Alignment Limits
B 3.1.4

BASEE

LCO (continued)

The requirement to maintain individual indicated rod
positions within 12 steps of their group step counter demand
position is conservative. The minimum misalignment assumed
in safety analysis is 24 steps (15 inches) and in some
cases a total misalignment from fully withdrawn to fully
inserted is assumed.

Failure to meet the requirements of this LCO may produce
unacceptable power peaking factors and LHRs. or unacceptable
SDMs. all of which may constitute initial conditions
inconsistent with the safety analysis.

APPLICABILITY The requirements on RCCA OPERABILITY and alignment are
apriicable in MODES I and 2 because these are the only
MOD 3 in which neutron (or fission) power is generated, and
the OPERABILITY (i .e. , trippability) and alignment of rods
have the potential to affect the safety of the plant. In
MODES 3. 4. 5. and 6. the alignment limits do not apply
because the control rods are fully inserted and the reactor
is shut down and not ]roducing fission power. In the'O shutdown MODES, the 03ERABILITY of the shutdown and control
roJs has the potential to affect the required SDM. but this
effect can be compensated for by an increase in the boron
concentration of the RCS. See LC0 3.1.1. " SHUTDOWN MARGIN
(SDM)." for SDM in MODES 3. 4. and 5 and LCO 3.9.1. " Boron
Concentration," for boron concentration requirements for
MODE 6.

.

OV
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Rod Group Alignment Limits {
B 3.1.4 -

BASES

/
ACTIONS A.1.1 and A.1.2 i

When one or more rods are ino)erable (i .e. . untri)pable). I

there is a possibility that t1e required SDM may )e
; adversely affected. Under these conditions, it is important
'

to determine the SDM, and if it is less than the required
value specified in the COLR. initiate boration until the,

! required SDM is recovered. The Completion Time of 1 hour is
adequate for determining SDM and. if necessary, for |

,

| initiating boration to restore SDM to within limit. '

In this situation. SDM verification must account for the
worth of the untrippable rod (s), as well as the rod of ,|
maximum worth. |

A.2 |

1

If the inoperable rod (s) cannot be restored to OPERABLE
status the unit must be brought to a MODE or condition in
which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 3
within 6 hours. 1

i The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems.

B.1.1 and B.1.2

- When a rod becomes misaligned, it can usually be moved and
is still trippable. If the rod can be realigned within
1 hour local xenon redistribution during this short
interval will not be significant, and operation may proceed
without further restriction.

An alternative to realigning a single misaligned RCCA to the
group average position is to align the remainder of the
group to the position of the misaligned RCCA. However, this
must be done without violating the bank sequence, overlap,
and insertion limits specified in LC0 3.1.5. " Shutdown Bank
Insertion Limits." and LCO 3.1.6. " Control Bank Insertion
Limits." One hour gives the operator sufficient time to
adjust the rod positions in an orderly manner.

t
|
|

|

;O
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i
Rod Group Alignment Limits |

B 3.1.4 "

;

BASES j

ACTIONS (continued) |

However, in many cases, realigning the remainder of the
group to the misaligned rod may not be desirable. For ;

example. realigning control bank B to a rod that is
misaligr,ed 15 steps from the top of the core would require a
significant power reduction, since control bank D must be ,

'

fully inserted and control bank C must be partially
inserted. j

:With a misaligned rod SDM must be verified to be within
limit (specified in the COLR) or boration must be initiated !

to restore SDM to within limit. !

Power operation may continue with one RCCA trippable but
misaligned, provided that SDM is verified within 1 hour.

The Completion Time of 1 hour represents the time necessary
,

for determining the actual unit SDM and, if necessary. !
aligning and starting the necessary systems and components ;

to initiate boration to restore SDM to within limit. '

i

B.2. B.3. B.4c B.5. and B.6
.

For continued operation with a misaligned rod. THERMAL POWER-
must be reduced. SDM must periodically be verified within I

limits (specified in the COLR) not channel factors (Fo(Z) |
. and Fis) must be verified within limits, and the safety ;
l' analyses must be re-evaluated to confirm continued operation
|

is permissible.

Reduction of power to 75% RTP ensures that local LHR
increases due to a misaligned RCCA will not cause the core'

| design criteria to be exceeded (Ref. 4). The Completion
' Time of 2 hours gives the operator sufficient time to

accomplish an orderly power reduction without challenging
the Reactor Protection System.

When a rod is known to be misaligned, there is a potential
i to impact the SDM. Since the core conditions can change
i with time periodic verification of SDM is required. A |

Frequency of 12 hours is sufficient to ensure this
requirement continues to be met.

:

:

:
f

.
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Rod Group Alignment Limits
B 3.1.4

|

BASES

ACTIONS (continued)

Verifying that Fo(Z) and F!n are within the required limits '

ensures that current operation at 75% RTP with a rod-
misaligned is not resulting in power distributions that may
invalidate safety analysis assumptions at full power. The
Completion Time of 72 hours allows sufficient time to obtain
flux maps of the core power distribution using the incore
flux mapping system and to calculate Fo(Z) and FIs.

Once current conditions have been verified acceptable, time
is available to perform evaluations of accident analysis to
determine that core limits will not be exceeded during a
Design Basis Accident for the duration of operation under
these conditions. A Completion Time of 5 days is sufficient
time to obtain the required input data and to perform the
analysis.

Accident analyses (Ref. 3) requiring re-evaluation for
continued operation with a misaligned rod include:

.

1. Increase in heat removal by the secondary system:

a. Excessive increase in secondary steam flow,

b. Inadvertent opening of a steam generator power
operated relief or safety valve, and

c. Steam system piping failure:

2. Uncontrolled RCCA bank withdrawal at power;

3. RCCA misoperation:

One or more dropped RCCAs within the same group,a.

b. A dropped RCCA bank,

c. Statically aisaligned RCCA, and

d. Withdrawal of a single RCCA:

4. RCCA ejection accidents; and

5. Loss of coolant accidents resulting from postulated
aiping breaks within the reactor coolant pressure
30undary.

O
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Rod Group Alignment Limits '

B 3.1.4
|

BASES

ACTIONS (continued)

| C.1
, .

When Required Actions of Condition B cannot be completed
; within their Completion Time, the unit must be brought to a ;

MODE or Condition in which the LCO requirements are not |
| applicable. To achieve this status, the unit must be

|'

brought to at least MODE 3 within 6 hours. which obviates i

| concerns about the development of undesirable xenon or power '

| distributions. The allowed Completion Time of 6 hours is
; reasonable, based on operating experience, for reaching
| MODE 3 from full power conditions in an orderly manner and

without challenging the plant systems.

J D.1.1 and D.l.2

i More than one control rod becoming misaligned from its group
average position is not expected. and has the potential to
reduce SDM. Therefore. SDM (specified .n the COLR) must be
evaluated. One hour allows the operator adequate time to
determine SDM. Restoration of the required SDM, if
necessary, requires increasing the RCS boron concentration
to provide negative reactivity, as described in the Bases of

O- LCO 3.1.1. The required Completion Time of 1 hour for
initiating boration is reasonable, based on the time
required for potential xenon redistribution, the low
probability of an accident occurring, and the steps required
to complete the action. This allows the operator sufficient
time to a ign the required valves and start the boric acid
pumps. Boration~will continue until the required SDM is
restored.

D.2 I

If more than one rod is found to be misaligned or becomes
misaligned because of bank movement., the unii conditions
fall outside of the accident analysis asstal;;tions. Since
automatic bank sequencing would continue to cause 1

misalignment, the unit must be brought to a MODE or
Condition in which the LCO requirements are not applicable.
To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours. ;

i

9

i
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Rod Group Alignment Limits
B 3.1.4

BASES :

ACTIONS (continueu)
;

. The allowed Completion ~ Time is reasonable, based on
i operating experience, for reaching MODE 3 from full power !'

conditions in an orderly manner and without challenging '

plant systems.
'

.

SURVEILLANCE SR 3.1.4.1
REQUIREMENTS

Verification that individual rod positions are within,

alignment limits at a Frequency of 12 hours provides a'

history that allows the operator to detect a rod that is |

beginning to deviate from its expected position. This
! frequency takes into account other rod position information ,

that is continuously available to the operator in the
control room, so that during actual rod motion, deviations

| can immediately be detected.
;- ,

SR 3.1.4.2
,

| Verifying each control rod is OPERABLE would require that
3 each rod be tripped. However, in MODES 1 and 2. tripping '

each control rod would result in radial or axial power
tilts, or oscillations. Exercising each individual control

| rod every 92 days provides increased confidence that all
rods continue to be OPERABLE without exceeding the alignment

'

limit, even if they are not regularly tripped. Moving each !,

'

control rod by 10 steps will not cause radial or axial power ,

tilts, or oscillations, to occur. The 92 day Frequency
| takes into consideration other information available to the
| operator in the control room and SR 3.1.4.1. which is

performed more frequently and adds to the determination of
OPERABILITY of the rods. Between required performances of

; SR 3.1.4.2 (determination of control rod OPERABILITY by |

l movement), if a control rod (s) is discovered to be
immovable, but remains trippable, the control rod (s) is
considered to be OPERABLE. At any time, if a control rod (s)
is immovable (e.g., as a result of excessive friction,
mechanical interference, or rod control system failure), a
determination of the trippability (OPERABILITY) of the
control rod (s) must be made, and appropriate action taken.

!

|

|
1

:

;O
,
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Rod Group Alignment Limits
B 3.1.4 ,

BASES

SURVEILLANCE REQUIREMENTS (continued)

iSR 3.1.4.3 .

Verification of rod drop times allows the operator to
determine that the maximum rod drop time permitted is ,

consistent with the assumed rod drop time used in the safety
analysis. Measuring rod drop times ence prior to reactor
criticality, after reactor vessel head removal, ensures that
the reactor internals and rod drive mechanism will not

,

;

interfere with rod motion or rod drop time, and that no
[degradation in these systems has occurred that would

adversely affect control rod motion or drop time. This
.

testing is performed with all Reactor Coolant Pumps (RCPs) !
operating and the average moderator temperature 2 550 F to
ensure that the measured drop times will be representative
of insertion times experienced during a reactor trip at ,

r

operating conditions.

This Surveillance is performed during a unit outage, due to -

,

conditions needed to perform the SR and the potential for an t

unplanned unit transient if the Surveillance were performed '

with the reactor at power.

O !
,

REFERENCES 1. 10 CFR 50 Appendix A. GDC 10 and GDC 26. !

2 .- 10 CFR 50.46.
i

3. UFSAR, Chapter 15.
i

4. UFSAR, Section 15.4.3.
1

5. UFSAR. Section 15.1.5.

;

-

L

|

|-

|

! '

|

!

O
i

!
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Shutdown Bank Insertion Limits
B 3.1.5

)
1

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.5 Shutdown Bank Insertion Limits

BASES

BACKGROUND The insertion limits of the shutdown and control rods are
initial assumptions in all safety analyses that assume rod
insertion upon reactor trip. The insertion limits directly
affect core power and fuel burnup distributions and
assumptions of available ejected rod worth. SDM and initial
reactivity insertion rate.

The ap)licable criteria for these reactivity and power
distri)ution design requirements are 10 CFR 50. Appendix A.
GDC 10. " Reactor Design." GDC 26. " Reactivity Control System
Redundancy and Protection." GDC 28. " Reactivity Limits"
(Ref.1), and 10 CFR 50.46 " Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have

'!

been established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

The 53 Rod Cluster Control Assemblies (RCCAs) are divided
among 4 control banks and 5 shutdown banks. A bank of RCCAs
consists of either one group, or, two groups that are moved i
in a staggered fashion to provide for precise reactivity

4

control but which are always within one step of each other. |

Each of the control banks are divided into two groups. for a
total of 25 control bank rods. Shutdown banks A and B are |

also divided into two groups, however, shutdown banks C. D.
and E have only one group each, for a total of 28 shutdown
bank rods. A group consists of two or more RCCAs that are
electrically paralleled to step simultaneously (see
LC0 3.1.4. " Rod Group Alignment Limits." for control and
shutdown rod OPERABILITY and alignment requirements, and
LCO 3.1.7. " Rod Position Indication." for position
indication requirements).

O
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Shutdown Bank Insertion Limits
B 3.1.5

BASES

BACKGROUND (continued)

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally automatically controlled by the Rod Control System,
but they can also be manually controlled. They are capable
of adding negative reactivity very quickly (compared to
borating). The control banks must be maintained above
designed insertion limits and are typically near the fully
withdrawn position during normal full power operations.

Hence, they are not ca)able of adding a large amount of
positive reactivity. 3 oration or dilution of the Reactor
Coolant System (RCS) compensates for the reactivity changes
associated with large changes in RCS tem)erature. The
design calculations are performed with t1e assumption that
the shutdown banks are withdrawn first. The shutdown banks
can be fully withdrawn without the core going critical.
This provides available negative reactivity in the event of
boration errors. The shutdown banks are controlled manually
by the control room operator. During normal unit operation.
the shutdown banks are either above the insertion limits
specified in the COLR or fully inserted. The shutdown banksq must be above the insertion limits s)ecified in the COLRQ prior to withdrawing any control bancs during an approach to
criticality, and are then left in this position until the
reactor is shut down. They affect core power and burnup
distribution and add negative reactivity to shut down the
reactor upon receipt of a reactor trip signal.

O
V
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Shutdown Bank Insertion Limits
| B 3.1.5

i i'

!BASES

APPLICABLE On a reactor tri). all RCCAs (shutdown banks and control
: SAFETY ANALYSES banks), except tie most reactive RCCA, are assumed to insert
! into the core. The shutdown banks shall be at or above
! their insertion limits and available to insert the maximum
| amount of negative reactivity on a reactor trip signal. The

control banks may be partially inserted in the core. as
allowed by LC0 3.1.6. " Control Bank Insertion Limits." The,

! shutdown bank and control bank insertion limits are
4

! established to ensure that a sufficient amount of negative '

reactivity is available to shut down the reactor and
i maintain the required SDM (see LCO 3.1.1. " SHUTDOWN

<

| MARGIN (SDM)") following a reactor tri) from full power. ;

| The combination of control banks and slutdown banks (less |! the most reactive RCCA which is assumed to be fully '

withdrawn) is sufficient to take the reactor from full power
conditions at rated temaerature to zero power, and to
maintain the required SJM at rated no load temperature |
(Ref. 3). The shutdown bank insertion limit also limits the !

,

'

reactivity worth of an ejected shutdown rod.

The acceptance criteria for addressing shutdown and control
i bank insertion limits and inoperability or misalignment is
|,n that:
'

a. There be no violations of:

1. specified acceptable fuel design limits. or

2. RCS pressure boundary integrity; and

b. The core remains subcritical after accident
transients.

As such, the shutdown bank insertion limits affect safety'

analysis involving core reactivity and SDM (Ref. 3).

The shutdown bank insertion limits preserve an initial
condition assumed in the safety analyses and, as such,
satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

|

|

LO
f
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Shutdown Bank Insertion Limits
'

B 3.1.5

BASES

LC0 The shutdown banks must be within their insertion limits any
time the reactor is critical or approaching criticality.
This ensures that a sufficient amount of negative reactivity
is available to shut down the reactor and maintain the
required SDM following a reactor trip.

The shutdown bank insertion limits are defined in the COLR.

The LC0 has been modified by a Note indicating that the LCO
requirement is suspended during the performance of
SR 3.1.4.2. This SR verifies the freedom of the rods to |.
move and requires the shutdown bank to move below the !LC0 limits, which would normally violate the LCO.

-

l

APPLICABILITY The shutdown banks must be within their insertion limits. :
with the reactor in MODES 1 and 2. This ensures that a l

sufficient amount of negative reactivity is available to
shut down the reactor and maintain the required SDM i

following a reactor trip. In MODE 3. 4. 5. or 6. the !shutdown banks may be fully inserted in the core. Refer to |LCO 3.1.1 for SDM requirements in MODES 3, 4. and 5.
O- LC0 3.9.1. " Boron Concentration." ensures adequate SDM in

MODE 6.

ACTIONS A.).1. A.1.2. and A l

When one or more shutdown banks is not within the insertion
limits. 2 hours is allowed to restore the shutdown banks to
within the insertion limits. Also, verification of SDM or

initiation of boration within 1 hour is required, since the
SDM in MODES 1 and 2 is ensured by adhering to the control
and shutdown bank insertion limits (see LCO 3.1.1). If
shutdown banks are not within their insertion limits, then

<

SDM will be verified by performing a reactivity balance |
calculation, considering the effects listed in the BASES for

4

SR 3.1.1.1.

The allowed Completion Time of 2 hours provides an |
acceptable time for evaluating and repairing minor 3roblems ;

without allowing the unit to remain in an unaccepta)le ;
condition for an extended period of time.
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Shutdown Bank Insertion Limits
B 3.1.5

BASES,

ACTIONS (continued)

B.1

If Required Actions A.1 and A.2 and their associated
Completion Times are not met, the unit must be brought to a
MODE where the LC0 is not applicable. The allowed
Completion Time of 6 hours is reasonable, based on operating
experience, for reaching the required MODE from full power
conditions in an orderly manner and without challenging
plant systems.

!

SURVEILLANCE SR 3.1,5.1
'

| REQUIREMENTS
! Verification that the shutdown banks are within their

insertion limits prior to an approach to criticality ensures
that when the reactor is critical, or being taken critical,
the shutdown banks will be available to shut down the
reactor, and the required SDM will be maintained following a

| reactor trip. This SR and Frequency ensure that the
shutdown banks are above the insertion limits specified in
the COLR before the control banks are withdrawn during a|O unit startup.

|

; Since the shutdown banks are positioned manually by the
; control room operator, a verification of shutdown bank
'

position at a Frequency of 12 hours, after the reactor is
| taken critical, is adequate to ensure that they are within
'

their insertion limits. Also, the 12 hour Frequency takes
into account other information available in the control room
for the purpose of monitoring the status of shutdown rods.

!

REFERENCES 1. 10 CFR 50. Appendix A. GDC 10. GDC 26. and GDC 28.

2. 10 CFR 50.46.

3. UFSAR, Chapter 15.

I

'O
'
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Control Bank Insertion Limits
B 3.1.6

!

. B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.6 Control Bank Insertion Limits |

BASES

|

BACKGROUND The insertion limits of the shutdown and control rods are i
initial assumptions in all safety analyses that assume rod '

. insertion upon reactor trip. The insertion limits directly )I affect core power and fuel burnup distributions and
! assumptions of available SDM, and initial reactivity

insertion rate.
i

!

The ap]licable criteria for these reactivity and power
{distri)ution design requirements are 10 CFR 50. Appendix A. ;

i GDC 10. " Reactor Design," GDC 26. " Reactivity Control System i
i Redundancy and Protection." GDC 28. " Reactivity Limits" |

(Ref.1), and 10 CFR 50.46, " Acceptance Criteria for i
Emergency Core Cooling Systems for Light Water Nuclear Power iReactors" (Ref. 2). Limits on control rod insertion have '

been established, and all rod positions are monitored and
contrulled during power operation to ensure that the power
distribution and reactivity limits defined by the design:

power peaking and SDM limits are preserved.
Of

! The 53 Rod Cluster Control Assemblies (RCCAs) are divided
among 4 control banks and 5 shutdown banks. A bank of RCCAs '

consists of either one group, or, two groups that are moved
in a staggered fashion to provide for precise reactivity
control but which are always within one step of each other.
Each of the control banks are divided into two groups, for a
total of 25 control bank rods. Shutdown banks A and B are
also divided in'o two groups, however, shutdown banks C. D.

Iand E have only one group each, for a total of 28 shutdown
bank rods. A group consists of two or more RCCAs that are 1

electrically paralleled to step simultaneously (see
LCO 3.1.4. " Rod Group Alignment Limits." for control and
shutdown rod OPERABILITY and alignment requirements and
LCO 3.1.7. " Rod Position Indication." for position
indication requirements).

i

The control bank insertion limits are specified in a figure
in the COLR. The control banks are required to be at or
above the insertion limit lines.

;

i

O:
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Control Bank Insertion Limits
B 3.1.6

BASES
;

BACKGROUND (continued)

The insertion limits figure also indicates how the control ,

banks are moved in an overla) pattern. Overla) is the
distance travelled together )y two control bancs. This ;

predetermined distance is defined in the COLR.

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are '

normally controlled automatically by the Rod Control System,
but can also be manually controlled. They are capable of
adding reactivity very quickly (compared to borating or
diluting).

.

.

The )ower density at any point in the core must be limited.
so tlat the fuel design criteria are maintained. Together.
LCO 3.1.4. " Rod Group Alignment Limits." LCO 3.1.5.
" Shutdown Bank Insertion Limits." LCO 3.1.6. " Control Bank i

Insertion Limits." LCO 3.2.3 " AXIAL FLUX DIFFERENCE (AFD)."
and LC0 3.2.4. "OUADRANT POWER TILT RATIO (0PTR)." provide
limits on control component operation and on monitored
process variables, which ensure that the core operates
within the fuel design criteria.

The shutdown and control bank insertion and alignment
'

limits. AFD, and OPTR are )rocess variables that together ;
,

characterize and control tie three dimensional power
distribution of the reactor core. Additionally, the control
bank insertion limits control the reactivity that could be
added in the event of a rod ejection accident and the
shutdown and control bank insertion limits ensure the
required SDM is maintained.

.

Operation within the shutdown and control bank insertion and '

alignment. AFD and OPTR LCO limits will prevent fuel
cladding failures that would breach the primary fission
product barrier and release fission products to the reactor
coolant in the event of a Loss Of Coolant Accident (LOCA),
loss of flow, ejected rod, or other accident requiring
termination by a Reactor Trip System (RTS) trip function.

,

9

O
!
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Control Bank Insertion Limits
B 3.1.6

BASES

APPLICABLE The shutdown and control bank insertion limits, AFD. and
SAFETY ANALYSIS OPTR LCOs are required to prevent power distributions that

could result in fuel cladding failures in the event of a
LOCA. loss of . flow, ejected rod or other accident requiring
termination by an RTS trip function.

The acceptance criteria for addressing shutdown and control
bank insertion limits and inoperability or misalignment are
that:

a. There be no violations of:

1. specified acceptable fuel design limits, or

2. Reactor Coolant System pressure boundary
integrity; and

b. The core remains subcritical after accident
transients.

As such, the shutdown and control bank insertion limits
affect safety analysis involving core reactivity and power
distributions (Ref. 3).

The SDM requirement is ensured by limiting the control and y
shutdown bank insertion limits so that allowable inserted
worth of the RCCAs is such that sufficient reactivity is
available in the rods to shut down the reactor to hot zero
power with a reactivity margin that assumes the maximum
worth RCCA remains fully withdrawn upon trip (Ref. 3).

0)eration at the insertion limits or AFD limits may approach
t1e maximum allowable linear heat generation rate or aeaking
factor with the allowed OPTR present. Operation at t1e
insertion limit may also indicate the maximum ejected RCCA
worth could be equal to the limiting value in fuel cycles
that have sufficiently high ejected RCCA worths.

The control and shutdown bank insertion and alignment. AFD,
and OPTR limits ensure that safety analyses assumptions for
SDM. ejected rod worth, and power distribution peaking
factors are preserved (Ref. 3).
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Control Bank Insertion Limits
B 3.1.6

,

BASES

APPLICABLE SAFETY ANALYSES (continued)

The control bank insertion, sequence, and overlap limits
satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii). in that they
are initial conditions assumed in the safety analysis.

LCO The limits on control bank insertion sequence, and overlap,
as defined in the COLR. must be maintained because they
serve the function of preserving power distribution.
ensuring that the SDM is maintained, ensuring that ejected '

rod worth is maintained, and ensuring adecpate negative
reactivity insertion is available on trip. The overlap
between control banks provides more uniform rates of '

reactivity insertion and withdrawal and is imposed to
maintain acceptable power peaking during control bank,

motion.

The LCO has been modified by a Note indicating that the LCO
requirement is suspended during the performance of
SR 3.1.4.2. This SR verifies the freedom of the rods to
move, and requires the control bank to move below the :

LCO limits, which would violate the LCO.
,

!

APPLICABILITY The control bank insertion. sequence and overlap limits ;
shall be maintained with the reactor in MODES 1
and 2 with k,1f a 1.0. These limits must be maintained.
since they preserve the assumed power distribution ejected,

'

rod worth. SDM. and reactivity rate insertion assumptions. .

Applicability in MODE 2 with krr < 1.0 or MODES 3. 4. and 5 '

e

is not required, since neither the power distribution nor
ejected rod worth assumptions would be exceeded in these
MODES.

i

l

!

,

|
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Control Bank Insertion Limits 4

8 3.1.6

O BASES
U

ACTIONS A.1.1. A.1.2. A.2. B.1.1. B.1.2. and B.2

When the control banks are outside the acceptable insertion
limits, they must be restored to within those limits. This
restoration can occur in two ways:

|

,

.

a. Reducing power to be consistent with rod position: or

b. Moving rods to be consistent with power.

Also, verification of SDM or initiation of boration to
,

regain SDM is required within 1 hour, since the SDM in
MODE 1 and MODE 2 with k,,, a 1.0 normally ensured by
adhering to th ' control and shutdown bank insertion limits
(see LC0 3.1.i, " SHUTDOWN MARGIN (SDM)") has been upset. If ,

control banks are not within their insertion limits. then !

SDM will be verified by performing a reactivity balance I

calculation, considering the effects listed in the BASES for
SR 3.1.1.1.

;
Similarly. if the control banks are found to be out of
sequence or in the wrong overlap configuration, they must be
restored to meet the limits.

Operation beyond the LCO limits is allowed for a short time
period in order to take conservative action because the
simultaneous occurrence of either a LOCA loss of flow
accident, ejected rod accident, or other accident during
this short time period, together with an inadequate power
distribution or reactivity capability, has an acceptably low
probability.

The allowed Completion Time of 2 hours for restoring the
banks to within the insertion, sequence, and overlap limits
provides an acceptable time for evaluating and repairing
minor problems without allowing the unit to remain in an
unacceptable condition for an extended period of time.

:

.

i

O
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Control Bank Insertion Limits
B 3.1.6

( BASES

ACTIONS (continued)

C.1

If Required Actions A.1 and A.2 or B.1 and B.2 cannot be
completed within the associated Completion Times, the unit
must be brought to MODE 2 with k 1.0. where the LCO is
not applicabM The allowed Compie< tion Time of 6 hours is

g

reasonable, based on operating experience, for reaching the
required MODE from full power conditions in an orderly '

manner and without challenging plant systems.

SURVEILLANCE SR 3.1.6.1
REQUIREMENTS

This Surveillance is required t<: ansure that the reactor
does not achieve criticality with the control banks below

S their insertion limits.

The Estimated Critical Position (ECP) depends upon a number
of factors, one of which is xenon concentration. If the ECP
was calculated long before criticality, xenon concentration

n could change to make the ECP substantially in error.
U Conversely, determining the ECP immediately before

criticality could be an unnecessary burden. There are a
number of unit parameters requiring operator attention at
that point. Performing the ECP calculation within 4 hours
prior to criticality avoids a large error from changes in
xenon concentration. but allows the operator some
flexibility to schedule the ECP calculation with other
startup activities.

SR 3.1.6.2

Verification of the control bank insertion limits at a
Frequency of 12 hours is sufficient to detect control banks
that may be approaching the insertion limits since,
normally, very little rod motion occurs in 12 hours.

#

O
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Control Bank Insertion Limits
B 3.1.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.1.6.3

When control banks are maintained within their insertion
limits as checked by SR 3.1.6.2 above. it is unlikely that
their sequence and overlap will not be in accordance with
requirements provided in the COLR. A Frequency of 12 hours
is consistent with the insertion limit check above in
SR 3.1.6.2.

REF: NCES 1. 10 CFR 50, Appendix A. GDC 10. GDC 26. GDC 28.

2. 10 CFR 50.46.

3. UFSAR. Chapter 15.

O

O
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Rod Position Indication
B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEM

B 3.1.7 Rod Position Indication

BASES

BACKGROUND According to GDC 13 (Ref. 1), instrumentation to monitor
variables and systems over their operating ranges during
normal operation, anticipated operational occurrences, and
accident conditions must be OPERABLE. LCO 3.1.7 is required
to ensure OPERABILITY of the control rod position indicators
to determine control rod positions and thereby ensure
compliance with the control rod alignment and insertion
limits.

.
The OPERABILITY. including position indication, of the

'

shutdown and control rods is an initial assumption in all
'

safety analyses that assume rod insertion upon reactor trip.
| Maximum rod misalignment is an initial assumption in the

safety analysis that directly affects core power
distributions and assumptions of available SDM. Rod

'

position indication is required to assess OPERABILITY and
i misalignment.
'O
jQ Mechanical or electrical failures may cause a control rod to
i become inoperable or to become misaligned from its group.

Control rod inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod

. worth for reactor shutdown. Therefore, control rod

! alignment and OPERABILITY are related to core operation in
j design power peaking limits and the core design requirement

| of a minimum SDM.

Limits on control rod alignment and OPERABILITY have been
established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

|-
I

-

,

4
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.
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Rod Position Indication
B 3.1.7

BASES

BACKGROUND (continued)

Rod Cluster Control Assemblies (RCCAs), or rods, are moved |
out of the core (up or withdrawn) or into the core (down or !

inserted) by their control rod drive mechanisms. The
53 RCCAs are divided among 4 control banks and 5 shutdown !
banks. A bank of RCCAs consists of either one group or. '

two groups that are moved in a staggered fashion to provide
for precise reactivity control but which are always within
one step of each other. Each of the control banks are
divided into two groups, for a total of 25 control bank )
rods. Shutdown banks A and B are also divided into two
groups, however, shutdown banks C. D. and E have only one )group each, for a total of 28 shutdown bank rods. A group '

consists of two or more RCCAs that are electrically
paralleled to step simultaneously.

The axial Josition of shutdown rods and control rods is
indicated )y two separate and independent systems, the Bank
Demand Position Indication System (commonly called group i
step counters) and the Digital Rod Position Indication

i
,

(DRPI) System.
i
:

| The Bank Demand Position Indication System counts the pulses
|. from the Rod Control System that move the rods. There is !'
: one step counter for each group of rods. Individual rods in
l a group all receive the same signal to move and should.
| therefore, all be at the same position indicated by the

group step counter for that grou). The Bank Demand Position
Indication System 1.s considered lighly precise ( 1 step or

% inch) but not very reliable because it is a demanded
i position indication, not an actual position indication. For
' example, if a rod does not move one step for each demand

pulse the step counter will still count the pulse and
incorrectly reflect the position of the rod.

!
,

I

|

|

!
'

,

C

|
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Rod Position Indication
B 3.1.7

Q BASES
V

BACKGROUND (continued)

The DRPI System provides a highly accurate indication of
actual control rod position, but at a lower precision than
the step counters. The DRPI System determines the actual
position of each control bank and shutdown bank rod by using
individual coils that are mounted concentrically along the
outside boundaries of the rod drive pressure housings. Each
control bank rod has 42 coil assemblies evenly spaced along 1

its length at 3.75 inch (6 step) intervals from rod bottom !to the fully withdrawn position. Each shutdown bank rod has j
20 coil assemblies evenly spaced along its length at 1

3.75 inch intervals from rod bottom to 18 steps and from
210 steps to the fully withdrawn position, with a transition
LED representing shutdown bank rod position between 18 steps
and the fully withdrawn position. The coils magnetically
sense the presence or absence of a rod drive shaft and send
this information to two Data Cabinets located in the
containment building. To prevent total loss of position
indication due to a single failure, the outputs of every
other coil are connected as inputs to one Data Cabinet,
while the outputs of the remaining coils are connected to
the other Data Cabinet. This division of coils and their !:q respective cabinets is referenced as Data A and Data B !

1,''y coils / cabinets, and allows detection of rod position within |the required band of 12 steps even with a complete failure '

of a set of coils.

Normal system accuracy is 4 steps ( 3 steps with an
,

additional step added for coil placement and thermal !expansion). If a data error occurs, the system is shifted i

to the " half accuracy" mode. As a rod is moved under " half '

accuracy" conditions. only every other LED will light (i.e..
the LEDs associated with the operable data system) since the
effective coil spacing is 7.5 inches (12 steps). Under 1

,

" half accuracy" conditions with data A bad. the system ;

accuracy is + 10 steps. - 4 steps. Under " half accuracy"
conditions with data B bad, the system accuracy is
+ 4 steps. - 10 steps.. Therefore, the normal indication
accuracy of the DRPI System is 4 steps, and the maximum
uncertainty is 10 steps. With an indicated deviation of
12 steps between the group step counter and DRPI. the
maximum deviation between actual rod position and the demand

| position could be 22 steps.
!

|
|
4
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Rod Position Indication
B 3.1.7

O BASES
U

APPLICABLE Control and shutdown rod position accuracy is essential
SAFETY ANALYSES during power operation. Power peaking, ejected rod worth,

or SDM limits may be violated in the event of a Design Basis
Accident (Ref. 2). with control or shutdown rods operating
outside their limits undetected. Therefore, the acceptance
criteria for rod Josition indication is that rod positions
must be known wit 1 sufficient accuracy in order to verify
the core is operating within the group sequence, overlap,
design peaking. ejected rod worth, and with minimum SDM
limits (LCO 3.1.5. " Shutdown Bank Insertion Limits." and
LCO 3.1.6. " Control Bank Insertion Limits"). The rod
positions must also oe known in order to verify the
alignment limits are preserved (LCO 3.1.4. " Rod Group
Alignment Limits"). Control rod positions are continuously
monitored to provide operators with information that ensures
the plant is operating within the bounds of the accident
analysis assumptions.

1
i

The control rod position indicator channels satisfy |

Criterion 2 of 10 CFR 50.36(c)(2)(ii). The control rod '

position indicators monitor control rod position, which is
an initial condition of the accident.

i
LCO LCO 3.1.7 specifies that the DRPI System and the Bank Demand {Position Indication System be OPERABLE for each control rod. |

For the control rod position indicators to be OPERABLE the i

following requirements must be met: '

a. The DRPI System indicates within 12 steps of the group
'

,

step counter demand position as required by LCO 3.1.4
" Rod Group Alignment Limits:"

,

!

b. The DRPI System has no failed coils; and

c. The Bank Demand Indication System has been calibrated
either in the fully inserted position or to the DRPI
System.

i
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Rod Position Indication
B 3.1.7

BASES

LCO (continued)

The 12 step agreement limit between the Bank Demand Position
Indication System and the DRPI System indicates that the
Bank Demand Position Indication System is adequately
calibrated, and can be used for indication of the
measurement of control rod bank position.

A deviation of less than the allowable limit given in
LCO 3.1.4. in position indication for a single control rod.
ensures high confidence that the position uncertainty of the
corresponding control rod group is within the assumed values
used in the analysis (that specified control rod group
insertion limits).

These requirements ensure that control rod position
indication during power operation and PHYSICS TESTS is
accurate, and that design assumptions are not challenged.

OPERABILITY of the position indicator channels ensures that
inoperable, misaligned, or mispositioned control rods can be
detected. Therefore, power peaking, ejected rod worth, and
SDM can be controlled within acceptable limits.

APPLICABILITY The requirements on the DRPI and step counters are only
applicable in MODES 1 and 2 (consistent with LCO 3.1.4
LCO 3.1.5. and LC0 3.1.6) because these are the only
MODES in which power is generated, and the OPERABILITY and
alignment of rods have the potential to affect the safety of
the plant. In the shutdown MODES. the OPERABILITY of the
shutdown and control banks has the potential to affect the
required SDM. but this effect can be com]ensated for by an
increase in the boron concentration of t1e Reactor Coolant
System.

ACTIONS The ACTIONS table is modified by a Note indicating that a
separate Condition entry is allowed for each inoperable DRPI
and each demand position indicator. This is acceptable
because the Required Actions for each Condition provide
appropriate compensatory actions for each inoperable
position indicator.

O
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Rod Position Indication -

B 3.1.7

i

BASES

i

ACTIONS (continued)

A.1
i

When one DRPI channel per group fails, the position of the
rod can still be determined by use of the movable incore
detectors. Based on experience, normal p.)wer operation does
not require excessive movement of banks. Therefore., ,

f verification of RCCA position within the Completion Time of
'

8 hours is adequate for allowing continued full power
operation, since the probability of simultaneously having a

| rod significantly out of position and an event sensitive to
that rod position is small.

j

L.2 l

|

Reduction of THERMAL POWER to s 50% RTP puts the core into a ;

condition where rod position will not cause core peaking
| factors to approach the core peaking factor limits.

The allowed Completion Time of 8 hours is reasonable, based I
on operating experience, for reducing power to s 50% RTP

'

from full power conditions without challenging alant systems
g and allowing for rod position determination by Required

Action A.1 above.

! B.1.1 and B.1.2

With one demand position indicator per bank inoperable. the |
rod positions can be determined by the DRPI System. Since
normal power operation does not require excessive mcvement
of rods, verification by administrative means that the DRPIs
for the affected banks are OPERABLE and the most withdrawn
rod and the least withdrawn rod of the affected banks are
s 12 steps apart within the allowed Completion Time of once
every 8 hours is adequate. This verification can be an,

j examination of logs, administrative controls, or other
'

information that shows that all DRPIs in the affected bank
are OPERABLE.

p
A/
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Rod Position Indication
B 3.1.7

s BASES i

ACTIONS (continued)

B.2

Reduction of THERMAL POWER to s 50% RTP puts the core into a
condition where rod position will not cause core peaking to
approach the core peaking factor limits. The allowed i

Completion Time of 8 hours provides an acceptable period of
time to verify the rod positions per Required Actions B.1.1
and B.1.2 or reduce power to s 50% RTP.

f_d.

If the Recuired Actions cannot be completed within the
associatec Completion Time, the plant must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the plant must be brought to at least MODE 3
within 6 hours. The allowed Completion Time is reasonable,
based on operating experience, for reaching the required
MODE from full power conditions in an orderly manner and
without challenging plant systems.

B

$URVEILLANCE SR 3.1.7.1
REQUIREMENTS

Verification that the DRPI agrees with the demand position
within 12 steps ensures that the DRPI is operating
correctly. Since the DRPI does not display the actual
shutdown rod positions between 18 and 210 steps, only points
within the indicated ranges are required in comparison.

This surveillance is performed prior to reactor criticality
after each removal of the reactor head, since there is
potential for unnecessary plant transients if the SR were
performed with the reactor at power.

|
|

|
REFERENCES 1. 10 CFR 50. Appendix A GDC 13. !

2. UFSAR. Chapter 15.

:
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Rod Position Indication
B 3.1.7

|

BASES.

i
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 PHYSICS TESTS Exceptions-MODE 2

BASES

BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions
is to permit relaxations of existing LCOs to allow certain
PHYSICS TESTS to be performed.

SECTION XI of 10 CFR 50. A)pendix B (Ref.1), requires that
a test program be establisled to ensure that structures,
systems, and components will perform satisfactorily in
service. All functions necessary to ensure that the
specified design conditions are not exceeded during normal
operation and anticipated operational occurrences must be
tested. This testing is an integral part of the design.
construction, and operation of the unit. Requirements for
notification of the NRC, for the purpose of conducting tests
and experiments, are specified in 10 CFR 50.59 (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in the design and
analysis:

c. Verify the assumptions used to predict unit response:

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with the design;
and

e. Verify that the operating and emergency procedures are
adequate.

To accomplish these objectives, testing is performed prior
to initial criticality, during startup, during low power
operations, during power ascension. at high power, and after
each refueling. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the
core are consistent with the design predictions and that the
core can be operated as designed.

O
'
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

t
,

'

BASES )
BACKGROUND (continued) |

PHYSICS TESTS 3rocedures are written and approved in
accordance witi established formats. The procedures include

i

all information necessary to permit a detailed execution of '

the testing required to ensure that the design intent is
met. PHYSICS TESTS are performed in accordance with these
procedures and test results are approved prior to continued
power escalation and long term power operation.

| The PHYSICS TESTS for reload fuel cycles in MODE 2 may
include:

a. Critical Boron Concentration-Control Rods Withdrawn:

| b. Critical Boron Concentration-Reference Bank Inserted:
i
'

c. Control Rod Worth and
!

; d. Isothermal Temperature Coefficient (ITC).

These and other supplementary tests may be required to
calibrate the nuclear instrumentation or to diagnose
operational problems. These tests may cause the operatingn

controls and process variables to deviate from their,-

! LCO requirements during their performance.
|

a. The Critical coron Concentration-Control Rods !
Withdrawn Test mesures the critical boron !
concentration at Hot Zero Power (HZP). With all rods !
out, the reference bank is at or near its fully '

;

| withdrawn position. HZP is where the core is critical
(k = 1.0), and the Reactor Coolant System (RCS) is atm
design temperature and pressure for zero power.
Performance of this test could violate LCO 3.1.3.

; " Moderator Temperature Coefficient (MTC)."

|

|

<

w

O -
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

BASES

BACKGROUND (continued)

b. The Critical Boron Concentration-Reference Bank
Inserted Test measures the critical boron !
concentration at HZP. with a bank having the highest .

reactivity worth of approximately 1% Ak/k when fully f

inserted into the core. This test is used to measure
the differential boron worth. With the core at HZP
and all banks fully withdrawn, the boron concentration
of the reactor coolant is jradually lowered in a
continuous manner. The reference bank is then
inserted to make up for the decreasing boron
concentration until the reference bank has been moved
over its entire range of travel. The reactivity
resulting from each incremental bank movement is
measured with a reactivity com) uter. The difference
between the measured critical ]oron concentration with
all rods fully withdrawn and with the bank inserted is
determined. The differential boron worth is
determined by dividing the measured bank worth by the
measured boron concentration difference. Performance
of this test could violate LCO 3.1.4, " Rod Group
Alignment Limits": LCO 3.1.5, " Shutdown Bank Insertion

n Limits": or LCO 3.1.6 " Control Bank Insertion
Q Limits."

,
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

BASES

BACKGROUND (continued)

c. The Control Rod Worth Test is used to measure the
reactivity worth of selected control and shutdown
banks. This test is performed at HZP and has four
alternative methods of performance. The first method,
the Boron Exchange Method, varies the reactor coolant
boron concentration and moves the selected bank in
response to the changing boron concentration. The
reactivity changes are measured with a reactivity
com) uter. This sequence is repeated for the remaining
bancs. The second method, the Rod Swap Method,
measures the worth of a predetermined reference bank
using the Boron Exchange Method above. The
reference bank is then nearly fully inserted into the
core. The selected bank is then inserted into the
core as the reference bank is withdrawn. The HZP
critical conditions are then determined with the
selected bank fully inserted into the core. The worth
of the selected bank is inferred, based on the
position of the reference bank with respect to the
selected bank. This sequence is repeated as necessary
for the remaining banks. The third method, the Boron
Endpoint Method, moves the selected bank over itsO entire length of travel and then varies the reactor
coolant boron concentration to achieve HZP criticality
again. The difference in boron concentration is the
worth of the selected bank. This sequence is repeated
for the remaining banks. The fourth method, the
Dynamic Rod Worth Method, moves the selected bank over
its entire length of travel in one continuous motion
and measures its worth dynamically with a specialized
reactivity computer. After the bank is subsequently
withdrawn reestablishing HZP criticality this
sequence is repeated for the remaining banks.
Performance of this test violates LCO 3.1.4.
LCO 3.1.5. and LC0 3.1.6.

O
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

V'O BASES

APPLICABLE SAFETY ANALYSES (continued)

d. The ITC Test measures the ITC of the reactor. This
test is performed at HZP and has two methods of
performance. The first method, the Slope Method,
varies RCS temperature in a slow and continuous
manner. The reactivity change is measured with a
reactivity computer as a function of the temperature
change. The ITC is the slope of the reactivity versus
the temperature plot. The test is repeated by
reversing the direction of the temperature change, and
the final ITC is the average of the two calculated
ITCs. The second method, the Endpoint Method, changes
the RCS temperature and measures the reactivity at the
beginning and end of the temperature change. The ITC
is the total reactivity change divided by the total
temperature change. The test is re)eated by reversing
the direction of the temperature clange, and the final
ITC is the average of the two calculated ITCs. The
Moderator Temperature Coefficient (MTC) at Beginning
Of Life (BOL) is determined from the measured ITC.
This test satisfies the requirement of SR 3.1.3.1.
Performance of this test could violate LCO 3.4.2. "RCS

-

Minimum Temperature for Criticality.",

(

APPLICABLE The fuel is protected by multiple LCOs that preserve the
SAFETY ANALYSES initial conditions of the core assumed in the safety

analyses. The methods for development of the LCOs that are
excepted by this LCO are described in the Westinghouse
Reload Safety Evaluation Methodology Report (Ref. 5). The
above mentioned PHYSICS TESTS. and other tests that may be
required to calibrate nuclear instrumentation or to diagnose
operational problems, may require the operating control or
process variables to deviate from their LCO limitations.

,

:

O -
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i

PHYSICS TESTS Exceptions-MODE 2 !
!B 3.1.8

BASES

APPLICABLE SAFETY ANALYSES (continued) i

The UFSAR (Ref. 6) defines requirements for initial testing
of the facility, including PHYSICS TESTS. Reference 6
summarizes the zero, low power. and power tests. Reload ifuel cycle PHYSICS TESTS are outlined in i

ANSI /ANS-19.6.1-1985 (Ref. 4). Although these PHYSICS TESTS
are generally accomplished within the limits of all LCOs,
conditions may occur when one or more LCOs must be suspended
to make completion of PHYSICS TESTS possible or practical.
This is acceptable as long as the fuel design criteria are ;

not violated. When one or more of the requirements
lsaecified in LC0 3.1.3, " Moderator Temperature Coefficient i

(iTC)," LCO 3.1.4. " Rod Group Alignment Limits." LCO 3.1.5,
" Shutdown Bank Insertion Limits." LCO 3.1.6. " Control Bank
Insertion Limits," and LCO 3.4.2, "RCS Minimum Temperature
for Criticality" are suspended for PHYSICS TESTS, the fuel 1
design criteria are preserved as long as the power level is
limited to s 5% RTP. the reactor coolant temperature is keat
= 530 F, and SDM is within the limits specified in the COL L

The PHYSICS TESTS include measurement of core nuclear
parameters or the exercise of control components that affect
process variables. Among the process variables involved are

Os AFD and QPTR, which represent initial conditions of the unit
!

safety analyses. Also involved are the movable control I

components (control and shutdown rods), which are required
to shut down the reactor. The limits for these variables
are specified for each fuel cycle in the COLR. PHYSICS
TESTS meet the criteria for inclusion in the Technical
Specifications, since the components and process variable
LCOs suspended during PHYSICS TESTS meet Criteria 1. 2.

'

and 3 of 10 CFR 50.36(c)(2)(ii).

1

)

i

!
,

!A
U
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

BASES

LCO This LCO allows the reactor parameters of MTC and minimum |
temperature for criticality to be outside their specified ilimits. In addition. it allows selected control and l
shutdown rods to be positioned outside of their specified |
alignment and insertion limits. Operation beyond specified '

limits is permitted for the purpose of performing PHYSICS
TESTS and poses no threat to fuel integrity, provided the <

SRs are met.

The requirements of LC0 3.1.3. LC0 3.1.4. LCO 3.1.5.
LCO 3.1.6 and LCO 3.4.2 may be suspended during the
performance of PHYSICS TESTS provided:

a. RCS lowest loop average temperature is a 530 F:

b. SDM is within the limits specified in the COLR: and

c. THERMAL POWER is maintained s 5% RTP.

APPLICABILITY This LC0 is applicable in MODE 2 when performing low power
PHYSICS TESTS. The applicable PHYSICS TESTS are performed
in MODE 2 at HZP

ACTIONS A.1 and A.2

If the SDM requirement is not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. The operator should begin
boration with the best source available for the unit
conditions. Boration will be continued until SDM is within ilimit.

1

Suspension of PHYSICS TESTS exceptions requires restoration
of each of the applicable LCOs to within specification
within 1 hour.

i

i
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

BASES

ACTIONS (continued)

fL1

When THERMAL POWER is > 5% RTP. the only acceptable action
is to open the Reactor Trip Breakers (RTBs) to prevent
operation of the reactor beyond its design limits.
Immediately opening the RTBs will shut down the reactor and
prevent operation of the reactor outside of its design
limits.

C.1

When the RCS lowest T., thin its specified limit.is < 530 F, the appropriate actionis to restore T , to wi The
allowed Complet, ion Time of 15 minutes provides time for
restoring T,, to within limits without allowing the unit to
remain in an unacceptable condition for an extended period
of time. Operation with the reactor critical and with
temperature below 530 F could violate the assumptions for
accidents analyzed in the safety analyses.

D.l

If Required Action C.1 cannot be completed within the
associated Completion Time, the unit must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the unit must be brought to at least MODE 3
within an additional 15 minutes. The Completion Time of
15 additional minutes is reasonable, based on operating
experience, for reaching MODE 3 in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.1.8.1 !

REQUIREMENTS
The power range and intermediate range neutron detectors
must be verified to be OPERABLE in MODE 2 by LCO 3.3.1.
" Reactor Trip Systen (RTS) Instrumentation." A CHANNEL
OPERATIONAL TEST is aerformed on each power range and
intermediate range clannel prior to initiation of the
PHYSICS TESTS. This will ensure that the RTS is properly
aligned to provide the required degree of core protection
during the performance of the PHYSICS TESTS.

BRAIDWOOD - UNITS 1 & 2 B 3.1.8 - 8 Revision 0
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!
PHYSICS TESTS Exceptions-MODE 2 |

B 3.1.8

BMES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.1.8.2

Verification that the RCS lowest loop T is a 530 F willmensure that the unit is not operating in a condition that
could invalidate the safety analyses. Verification of the
RCS temperature at a Frequency of 30 minutes during the
performance of the PHYSICS TESTS will ensure that the
initial conditions of the safety analyses are not violated.

SR 3.1.8.3
i

Verification that the THERMAL POWER is s 5% RTP will ensure I

that the unit is not operating in a condition that could
invalidate the safety analyses. Verification of the THERMAL
POWER at a Frequency of 1 hour during the performance of the
PHYSICS TESTS will ensure that the initial conditions of the
safety analyses are not violated.

SR 3.1.8.4

The SDM is verified by performing a reactivity balance
,q calculation, considering the following reactivity effects:
U

a. RCS boron concentration:

b. Control bank position:

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation:

e. Xenon concentration;

f. Samarium concentration: and

9 Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
| calculation because the reactor is subcritical, and the fuel

temperature will be changing at the same rate as the RCS,
;

i

!

;O
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|

PHYSICS TESTS Exceptions-MODE 2
B 3.1.8

| t

| BASES

SURVEILLANCE REQUIREMENTS (continued)
'

l .

| The Frequency of 24 hours is based on the generally slow
| change in required boron concentration and on the low *

probability of an accident occurring without the required
'

SDM. This allows time for the operator to collect the|

required data, which includes performing a boron
concentration analysis and completing the calculation.

i,

! !

REFERENCES 1. 10 CFR 50, Appendix B. SECTION XI. |

2. 10 CFR 50.59.

,

Regulatory Guide 1.68, Revision 2. August,1978.3.

4. ANSI /ANS-19.6.1-1985. December 13, 1985.
;

5. WCAP-9272-P-A, " Westinghouse Reload Safety Evaluation
i

Methodology Report," July 1985. ;
4

6. UFSAR Section 14.2.

,O :
;
,

,

i

:

!

l

,
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Fo(Z)
B 3.2.1

B 3.'2 . POWER DISTRIBUTION LIMITS

B 3.2.1 Heat Flux Hot Channel Factor (Fo(Z)) |

i

BASES I

BACKGROUND The purpose of the limits on the values of Fo(Z) is to limit |the local (i .e. , pellet) peak power density. The value of !

Fa(Z) varies along the axial height (Z) of the core.

Fa(Z) is defined as the maximum local fuel rod linear power
;

density divided by the average fuel rod linear power |
density, assuming nominal fuel pellet and fuel rod
dimensions. Therefore. Fo(Z) is a measure of the peak fuel
pellet power within the reactor core.

:
During power operation. the global power distribution is '

limited by LCO 3.2.3. " AXIAL FLUX DIFFERENCE (AFD)." and
i

LC0 3.2.4. "OUADRANT POWER TILT RATIO (0PTR)." which are I
directly and continuously measured process variables. These )LCOs. along with LCO 3.1.6. " Control Bank Insertion Limits."
maintain the core within power distribution limits on a '

continuous basis.

Fo(Z) varies with fuel loading patterns. control bank'

insertion. fuel burnup, and changes in axial power
distribution.

Fa(Z) is measured periodically using the incore detector I
system. These measurements are generally taken with the
core at or near equilibrium conditions.

Using the measured three dimensional power distributions. it
is possible to derive a measured value for Fo(Z). However,
because this value represents an equilibrium condition, it
does not include the variations in the value of Fo(Z) which
are present during nonequilibrium situations, such as load i

following or power ascension.

To account for these possible variations. the equilibrium
value of Fo(Z) is adjusted as Fs(Z) by an elevation
dependent factor that accounts for the calculated worst case
transient conditions.

O,
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Fe(Z) |

B 3.2.1
l

BASES

BACKGROUND (continued)
)

Core monitoring and control under non-equilibrium conditions
are accomplished by operating the core within the limits of

3

the appropriate LCOs. including the limits on AFD, OPfR. and
control rod insertion.

APPLICABLE This LCO precludes core power distributions that violate
SAFETY ANALYSES the following fuel design criteria: )

,

a. During a large break Loss Of Coolant Accident (LOCA),
the peak cladding temperature must not exceed 2200 F
(Ref. 1):

b. During a loss of forced reactor coolant flow accident.
there must be at least 95% probability at the 95% |

,

confidence level (the 95/95 Departure from Nucleate |Boiling (DNB) criterion) that the hot fuel rod in the '

core does not experience a DNB condition:

c. During an ejected rod accident the prompt energy
q deposition to the fuel must not exceed 200 cal /gm
Q (Ref. 2): and

d. The control rods must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 3).

Limits on Fa(Z) ensure that the value of the initial total
peaking factor assumed in the accident analyses remains
valid. Other criteria must also De met (e.g. , maximum
ch Jding oxidation, maximum hydrogen generation, coolable
geon.9try, and long term cooling). However, the peak
cladding temperature is typically most limiting.

Fa(Z) limits assumed in the LOCA analysis are typically
limiting relative to (i.e., lower than) the Fa(Z) limit
assumed in safety analyses for other postulated accidents.
Therefore. this LCO provides conservative limits for other
postulated accidents.

Fa(Z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

4
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Fo(Z)
B 3.2.1

t9 BASES
%.)

LCO The Heat Flux Hot Channel Factor. Fo(Z). shall be limited by
the following relationships:

F |"F (Z) s K (Z) for P > 0.5o
P

i

F |"F (Z) s K (Z) for P s 0.5o 0.5

where: F7" is Ge F@ limit M RTP FMM in W
COLR.

K(Z) is the normalized Fo(Z) as a function of core
height provided in the COLR, and

THERMAL POWERp_
RTP

For this facility. the actual values of F7" M MD are
given in the COLR: however F7" is normally a number on the

O order of 2.50, and K(Z) is a function that looks like the
V one provided in Figure B 3.2.1-1. |

Fa(Z) is approximated by FE(Z) and Fs(Z). Thus, both Fj(Z)
and Fs(Z) must meet the preceding limits on Fa(Z).

An Fs(Z) evaluation requires obtaining an incore flux map in
MODE 1. From the incore flux map results we obtain the
measured value-(FE(Z)) of Fa(Z). Then,

i

Fs(Z) - FE(Z) * (1.0815) |

where 1.0815 is a factor that accounts for fuel
manufacturing tolerances and flux map measurement

1

uncertainty. !

FE(Z) is an excellent approximation for Fo(Z) when the
reactor is at the steady state power at which the incore
flux map was taken.

,
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Fa(Z) ,

B 3.2.1
'

BASES

LC0 (continued)

The expression for Fs(Z) is:

Fs(Z) = Fj(Z) W(Z)
.

where W(Z) is a cycle dependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR. The Fs(Z) is i

calculated at equilibrium conditions.
1

The Fo(Z) limits define limiting values for core power
peaking that precludes peak cladding temperatures above

.

2200 F during either a large or small break LOCA. ;
,

This LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in -

such a manner during operation that it can stay within the
LOCA Fo(Z) limits. If FS(Z) cannot be maintained within the ;

LCO limits, reduction of the core power is required.

Violating the LCO limits for Fo(Z) may produce unacceptable !
consecuences if a design basis event occurs while Fo(Z) ispy outsice its specified 11mits.

1

APPLICABILITY The Fo(Z) limits must.be maintained in MODE 1 to prevent
1

core power distributions from exceeding the limits assumed
in the safety analyses. Applicability in other MODES is not !
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the

ireactor coolant to require a limit on the distribution of '

core power.

l

|
|

1

O
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Fo(Z)
B 3.2.1

BASES

ACTIONS A.1. A.2. A.3. and A.4

Reducing THERMAL POWER by a 1% RTP for each 1% by which
Fj(Z) exceeds its limit, maintains an acceptable absolute
power density. The Completion Time of 15 minutes provides
an acceptable time to reduce power in an orderly manner e' '
without allowing the unit to remain in an unacceptable
condition for an extended period of time. i

l

A reduction of the Power Range Neutron Flux-High trip i
setpoints by a 1% for each 1% by which Fj(Z) exceeds its l

limit, is a conservative action for protection against the
consequences of severe transients with unanalyzed power

|distributions. The Completion Time of 72 hours is
sufficient considering the small likelihood of a severe i

transient in this time period and the preceding prompt .

reduction in THERMAL POWER in accordance with Required |

Action A.1.

Reduction in the Overpower AT trip setpoints (value of K )
4by a 1% for each 1% by which Fs(Z) exceeds its limit. is a

conservative action for )rotection against the consequences
("3 of severe transients wit 1 unanalyzed power distributions. I
(,) The Completion Time of 72 hours is sufficient considering |

the small likelihood of a severe transient in this time
period, and the preceding prompt reduction in THERMAL POWER
in accordance with Required Action A.1.

Verification that Fs(Z) has been restored to within its i
limit, by performing SR 3.2.1.1 and SR 3.2.1.2 prior to ;

increasing THERMAL POWER above the limit imposed by Required !

Action A.1. ensures that core conditions during operation at ;

higher power levels and future operation are consistent with '

safety analyses assumptions.
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| Fo(Z)
B 3.2.1

I( BASES

ACTIONS (continued)

B.1

If it is found that the maximum calculated value of Fa(Z)
that can occur during normal maneuvers. Fy(Z) exceeds its
specified limits. there exists a potential for Fj(Z) to
become excessively high if a normal operational transient
occurs. Reducing THERMAL POWER by a 1% RTP for each 1% by
which Fs(Z) exceeds its limit within the allowed Completion
Time of 4 hours maintains an acceptable absolute power
density such that even if a transient occurred core peaking
factors are not exceeded.

| B.2

A reduction of the Power Range Neutron Flux-High trip
i setpoints by a 1% for each 1% by which Fs(Z) exceeds the

limit. is a conservative action for protection against the
| consequences of severe transients with unanalyzed power
| distributions. The Completion Time of 72 hours is
| sufficient considering the small likelihood of a severe

transient in this period and the preceding prompt reduction
in THERMAL POWER in accordance with Required Action B.1.

B.3 i

i

Reduction in the Overpower AT trip setpoints (value of K ) !4

by a 1% for each 1% by which FE(Z) exceeds the limit. is a
conservativeactionforprotectionagainsttheconsequences
of severe transients wita unanalyzed power distributions.
The Completion Time of 72 hours is sufficient considering
the small likelihood of a severe transient in this period
and the preceding prompt reduction in THERMAL POWER in
accordance with Required Action B.1.

B.4

Verification that Fs(Z) has been restored to within limit.
! by performing SR 3.2.1.1 and SR 3.2.1.2 prior to increasing

THERMAL POWER above the limit imposed by Required Action'

B.1. ensures that core conditions during operation at higher
.

power levels and future operation are consistent with safety
| analyses assumptions.
1

.
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Fo(Z)
B 3.2.1

O BASES
V

ACTIONS (continued)

C.1

If the Required Actions of A.1 through A.4, or B.1 through
B.4, are not met within their associated Completion Times,
the unit must be placed in a mode or condition in which the
LCO requirements are not applicable. This is done by
placing the unit in at least MODE 2 within 6 hours. The
allowed Completion Time is reasonable based on operating
experience regarding the amount of time it takes to reach
MODE 2 from full power operation in an orderly manner and
without challenging plant systems.

1

i

SURVEILLANCE SR 3.2.1.1 and SR 3.2.1.2 are modified by a Note. The
REQUIREMENTS Note applies during the first power ascension after a

refueling. It states that THERMAL POWER may be increased
until an equilibrium power level has been achieved at which
a meaningful power distribution map can be obtained. These
SRs are normally Jerformed at > 40% RTP to provide core
conditions as muc1 like the full power conditions as
possible (Ref. 4). This allowance is modified, however, by(q one of the Frequency conditions that requires verificationd

# that Fs(Z) and Fy(Z) are within their specified limits after
,

a power rise of more than 10% RTP (and establishing i

equilibrium conditions) over the THERMAL POWER at which they
were last verified to be within specified limits. Because
Fs(Z) and Fs(Z) could not have previously been measured in
this reload core. there is a second Frequency condition,
applicable only for reload cores, that requires

,

determination of these parameters before exceeding 75% RTP. i

This ensures that some determination of Fs(Z) and Fs(Z) are
made at a lower power level at which adequate margin is i
available before going to 100% RTP. Also, this Frequency
condition, together with the Frequency condition requiring
verification of Fs(Z) and Fs(Z) following a power increase of
more than 10%, ensures that Fa(Z) is verified as soon as RTP
(or any other level for extended operation) is achieved. In
the absence of these Frecuency conditions. it is Jossible to
increase power to RTP anc operate for 31 days wit 1out
verification of Fj(Z) and Fs(Z). The Frequency condition is
not intended to require verification of these parameters
after every 10% increase in power level above the last
verification. It only requires verification after a )ower
level is achieved for extended operation that is 10% ligher

| than that power at which F (Z) was last measured.
o

1
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Fo(Z)
B 3.2.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.1.1

Verification that Fs(Z) is within its specified limits
involves increasing F5(Z) to allow for manufacturing
tolerance and measurement uncertainties in order to obtain
Fs(Z) . Specifically. F5(Z) is the measured value of Fa(Z)
obtained from incore flux map results and
Fs(Z) - F5(Z) * (1.0815) (Ref. 5). Fs(Z) is then compared to,

its specified limits.

The limit with which Fs(Z) is compared varies inversely with
power above 50% RTP and directly with a function called K(Z)
provided in the COLR.

Performing this Surveillance in MODE ] prior to exceeding
75% RTP ensures that the Fj(Z) limit is met when RTP is
achieved. because peakir' factors generally decrease as
power level is increased.

If THERMAL POWER has been increased by a 10% RTP since the
last determination of Fs(Z). another evaluation of this
factor is required 12 hours after achieving equilibriume

( conditions at this higher power level (to ensure that Fs(Z)
values are bhing reduced sufficiently with power increase to
stay within the LCO limits).

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions
would be more limiting in the safety analysis and because of
the difficulty of making a precise measurement in these
regions.

The Frequency of 31 Effective Full Power Days (EFPD) is
adequate to monitor the change of power distribution with
core burnup because such changes are slow and well
controlled when the unit is operated in accordance with the
Technical Specifications (TS).

O
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Fa(Z)
B 3.2.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.1.2

The nuclear design 3rocess includes calculations performed
to determine that t1e core can be operated within the
Fa(Z) limits. Because flux maps are taken in steady state
conditions, the variations in power distribution resulting
from normal operational maneuvers are not present in the
flux map data. These variations are, however,
conservatively calculated by considering a wide range of
unit maneuvers in normal operation. The maximum peaking
factor increase over steady state values, calculated as a
function of core elevation. Z. is called W(Z). Multiplying
the measured total Jeaking factor. Fs(Z) by W(Z) gives the
maximum Fa(Z) calcu'ated to occur in normal operation.
Fs(Z)..

The limit with which Fs(Z) is compared varies inversely with
power above 50% RTP and directly with the function K(Z)
provided in the COLR.

The W(Z) curve is provided in the COLR for discrete core
elevations. Flux map data are typically taken for 61 coreO elevations. Fy(Z) evaluations are not applicable for the
following axial core regions. measured in percent of core
height:

a. Lower core region, from 0 to 15% inclusive; and

b. Upper core region, from 85 to 100% inclusive.

The top and bottom 35% of the core are excluded from the
evaluation because of the low probability that these regions
would be more limiting in the safety analyses and because of
the difficulty of making a precise measurement in these
regions.

This Surveillance has been modified by a Note that may
require that more frequent surveillances be performed. If
Fs(Z) is evaluated. an evaluation of the expression below is
required to account for any increase to FE(Z) that may occur
and cause the Fo(Z) limit to be exceeded before the next
required Fa(Z) evaluation.

O
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Fo(Z)
B 3.2.1

'

BASES

SURVEILLANCE REQUIREMENTS (continued)

If the two most recent Fo(Z) evaluations show an increase in
the expression |

- \
| Fa'(Z) )

maximum over z
K(Z) j

'

,

it is recuired to meet the Fo(Z) limit with the last Fs(Z) '

increasec by the greater of the factor of 1.02 or by an;

! appropriate factor specified in the COLR (Ref. 6), or to |
| evaluate Fo(Z) more frequently, each 7 EFPD. These |

alternative requirements prevent Fo(Z) from exceeding its,

' limit for any significant period of time without detection.

Performing the Surveillance in MODE 1 prior to exceeding |
75% RTP ensures that the Fo(Z) limit is met when RTP is 1

achieved, because peaking factors are generally decreased as
power level is increased.

Fo(Z) is verified at power levels a 10% RTP above the
THERMAL POWER of its last verification,12 hours after
achieving equilibrium conditions to ensure that Fo(Z) is
within its limit at higher power levels.

i
I

| The Surveillance Frecuency of 31 EFPD is adequate to monitor
| the change of power cistribution with core burnup. The
| Surveillance may be done more frequently if required by the
'

results of Fe(Z) evaluations.
<

|

The Frequency of 31 EFPD is adequate to monitor the change
of power distribution because such a change is sufficiently
slow, when the unit is operated in accordance with the TS,
to preclude adverse peaking factors between 31 doy |

t surveillances.

|

,

|
|

|

(
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Fo(Z)
. B 3.2.1
!

BASES

REFERENCES 1. 10 CFR 50.46.

2. UFSAR. Section 15.4.8.

3. 10 CFR 50. Appendix A. GDC 26.

4. ANSI /ANS-19.6.1-1985, " Reload Startup Physics Test for
Pressurized Water Reactors." December 13. 1985.

,

| 5. WCAP-7308-L-P-A, " Evaluation of Nuclear Hot Channel
! Factor Uncertainties." June 1988.

6. WCAP-10216-P-A, Revision 1A. " Relaxation of Constant
Axial Offset Control (and) Fo Surveillance Technical
Specification." February 1994.

|O
,

|

|

l

|O
)
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B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS,

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (Fis)

BASES

BACKGROUND The purpose of this LCO is to establish limits on the power
density at any point in the core so that the fuel design
criteria are not exceeded and the accident analysis
assumptions remain valid. The design limits on local
(pellet) and integrated fuel rod peak power density are
expressed in terms of hot channel factors. Control of the
core power distribution with respect to these factors
ensures that local conditions in the fuel rods and coolant
channels do not challenge core integrity at any location in
the core during either normal operation or a postulated
accident analyzed in the safety analyses.

Fin is defined as the ratio of the integral of the linear
power along the fuel rod with the highest integrated power
to the average integrated fuel rod power. Therefore. Fis is
a measure of the maximum total power produced in a' fuel rod.

,q Fin is sensitive to fuel loading patterns, control bankQ insertion, and fuel burnup. Fas ty]ically increases with
control bank insertion and typical'y decreases with fuel !
burnup.

*

Fls is not directly measurable but is inferred from a power
distribution map obtained with the movable incore detector
system. Specifically, the results of the three dimensional
power distribution map are analyzed by a computer to '

determineF!n. This factor is calculated at least every
31 Effective Full Power Days (EFPD). However, during Jower
operation the global power distribution is monitored )y
LCO 3.2.3. " AXIAL FLl'X 9IFFERENCE (AFD)." and LCO 3.2.4
" QUADRANT POWER TI' T RA'JIO (0PTR)." which address directly
and continuously measured process variables.

The COLR provides peaking factor limits that ensure that the
design criterion for the Departure from Nucleate Boiling

| (DNB) is met for normal operation, operational transients,
and any transient condition arising from events of moderatei

frequency. All DNB limited transient events are assumed to
beginwithanFin value that satisfies the LC0 requirements.

i

!
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B 3.2.2

BASES

BACKGROUND (continued)

Operation outside the LCO limits may produce unacceptable
consequences if a DNB limiting event occurs. The DNB design
basis ensures that there is no overheating of the fuel that
results in possible cladding perforation with the release of
fission products to the reactor coolant.

APPLICABLE Limits on F2n preclude core power distributions that exceed
SAFETY ANALYSES the following fuel design limits:

a. There must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hottest fuel rod in the core does not experience a DNB
condition;

b. During a large break Loss Of Coolant Accident (LOCA),
Peak Cladding Temperature (PCT) must not exceed
2200 F:

c. During an ejected rod accident, the prompt energy
deposition to the fuel must not exceed 200 cal /gmm
(Ref. 1); and

d. Fuel design limits required by GDC 26 (Ref. 2) for the
condition when control rods must be capable of
shutting down the reactor with a minimum required
Shutdown Margin with the highest worth control rod
stuck fully withdrawn.

For transients that may be DNB limited, fen is a significant
core parameter. The limits on Fln ensure that the DNB
design criterion is met for normal operation, operational
transients, and any transients arising from events of
moderate frequency. Refer to the Bases for LCO 3.4.1. "RCS
Pressure, Temperature, and Flow DNB Limits." for a
discussion of the applicable Departure from Nucleate Boiling
Ratio (DNBR) limits.

'r
,
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B 3.2.2

BASES

APPLICABLE SAFETY ANALYSES (continued)

The allowable FIs limit increases with decreasing 30wer
level. This functionality in FIs is included in t1e
analyses that provide the Reactor Core Safety Limits (SLs)
of SL 2.1.1. Therefore, any DNB events in which the
calculation of the core limits is modeled implicitly use
this variable value of FIs in the analyses. Likewise, all

transients that may be DNB limited are assumed to begin with
aninitialFIs as a function of power level defined by the
COLR limit equation.

TheLOCAsafetyanalysisindirectlymodelsFIs as an input
parameter. The Nuclear Heat Flux Hot Channel Factor (Fo(Z))
and the axial peaking factors are inserted directly into the
LOCA safety analyses that verify the acceptability of the
resulting peak cladding temperature (Ref. 3).

The fuel is protected in part by Technical Specifications,
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. The following
LCOs ensure this: LCO 3.1.6. " Control Bank Insertion
Limits," LC0 3.2.1, " Heat Flux Hot Channel Factor (Fa(Z)),"
LCO 3.2.2 LCO 3.2.3. and LCO 3.2.4.

O'
FIs ano Fo(Z) are measured periodically using the movable
incore detector system. Measurements are generally taken
with the core at or near, steady state conditions. Core
monitoring and control under transient conditions
(Condition 1 events) are accomplished by operating the core
within the limits of the LCOs on AFD. OPTR, and Control Bank
Insertion Limits.

FIs satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO FIs shall be maintained within the li; nits of the
relationship provided in the COLR.

The FIs limit identifies the coolant flow channel with the
maximum enthalpy rise. This channel has the least heat
removal capability and thus the highest probability for a
DNB.

O
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F2s
B 3.2.2

I

BASES

LC0 (continued) j

The limiting value of F2s described by the equation
contained in the COLR, is the design radial peaking factor
used in the plant safety analyses.

The power multiplication factor in this equation provides i

margin for higher radial peaking from reduced thermal
.'feedback and greater control rod insertion at low power

levels. The limiting value of FIs is allowed to increase
0.3% for every 1% RTP reduction in THERMAL POWER.

|

|
APPLICABILITY The FIs limits must be maintained in MODE 1 to prevent core

|power distributions from exceeding the fuel design limits
for DNBR and PCT. Applicability in other modes is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require a limit on the distribution of
core power. Specifically, the design bases events that are
sensitive to Fan in other modes (MODES 2 through 5) have
significant margin to DNB. and therefore, there is no need
to restrict FIs in these modes.p)%.

ACTIONS A.1. A 2. A.3. and A.4

WithFin exceeding its limit. Condition A is entered. FIs
'

may be restored to within its limits within 4 hours,
through, for example, realigning any misaligned rods or
reducingpowerenoughtobringFla within its power
dependent limit. If the value of FIs is not restored to
within its specified limit. THERMAL POWER must be reduced to
< 50% RTP in accordance with Recuired Action A.I. When the
F2s limit is eveeded, the DNBR limit is not likely violated 1

in steady st t e operation, because events that could ,

!significantly perturb the FIs value (e.g., static control
rod misalignment) are considered in the safety analyses.

|

1

!

O
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Fin |
B 3.2.2

BASES |
ACTIONS (continued) I

However, the DNBR limit may be violated if a DNB limiting ;

event occurs. Reducing THERMAL POWER to < 50% RTP increases '

the DNB margin and is not likely to cause the DNBR limit to
be violated in steady state operation. Thus, the allowed (
Completion Time of 4 hours provides an acceptable time to !

restore FIs to within its limits without allowing the unit J

to remain in an unacceptable condition for an extended )period of time.
1

Condition A is modified by a Note that requires that i

RequiredActionsA.2andA.4mustbecompletedwhenever !
Condition A is entered. Thus, even if Fas is restored

,

within the 4 hour time period of Required Action A.1.
i

Required Action A.2 would nevertheless require another !

measurementandcalculationofFIs within 24 hours in
accordance with SR 3.2.2.1.. Required Action A.4 requires
thatanotherdeterminationofFis must be done prior to
exceeding 50% RTP. 3rior to exceeding 75% RTP. and within
24 hours after reac1ing or exceeding 95% RTP.

Required Action A.2 requires an incore flux map (SR 3.2.2.1)
'A beobtainedandthemeasuredvalueofFis verified not to
() exceed the allowed limit'at the lower )ower level once the

power level has been reduced to < 50% RTP per Required
Action A.1. The unit is provided 20 additional hours to
perform this task over and above the 4 hour allowed by
Action A.1. The Completion Time of 24 hours is acceptable
because of the increase in the DNB margin, which is obtained
at lower power levels, and the low probabiliti of having a
DNB limiting event within this 24 hour perioc
Additionally, operating experience has indicated that this
Completion Time is sufficient to obtain the incore flux map.

.

performtherequiredcalculations,andevaluateFis. i

If the value of FIs is not restored to within its specified
limit either by adjusting a misaligned rod or by reducing i

THERMAL POWER. Required Action A.3 requires the Power Range
Neutron Flux-High trip setpoints be reduced to s 55% RTP. |

| The reduction in trip setpoints ensures that continuing
operation remains at an acceptable low power level with|

adequate DNBR margin.|

J

l'
1
t

i

|G
D
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|: F2s
B 3.2-.2

BASES

! ACTIONS (continued)

! The allowed Completion Time of 72 hours to reset the trip '

setpoints per Required Action A.3 recognizes that, once
| power is reduced, the safety analysis assumptions are
| satisfied and there is no urgent need to reduce the trip
'

setpoints. This is a sensitive operation that may
inadvertently trip the Reactor Protection System,

i

Required Action A.-4 requires verification that FIs is within
its specified limits after an out of limit occurrence. This
ensuresthatthecausethatledtotheFIs exceeding its
limit is corrected, and that subsequent operation proceeds

i within the LC0 limit. ThisActiondemonstratesthattheFIs
limit is within the LCO limits prior to exceeding 50% RTP.

| again arior to exceeding 75% RTP, and within 24 hours after
THERMA _ POWER is a 95% RTP.

|

| This Required Action is modified by a Note that states that
THERMAL POWER does not have to be reduced to comply with

j this Required Action.

I El

If the Required Actions of A.1 through A.4 are not met
| :b'- " + 'unciated Com)letion Times the unit must be,

i p msJ in a W .n which t1e LCO requirements are not
apph cable '.ils is done by placing the unit in at least
MODE c w do1n 6 hours.

L The allowed Completion Time is reasonable, based on
| operating experience regarding the amount of time it takes
i to reach MODE 2 from full power operation in an orderly

manner and without challenging plant systems.

L

!
.

i

:O
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Fin
B 3.2.2

f BASES

SURVEILLANCE SR 3.2.2.1
REQUIREMENTS

The value of Fin is determined by using the movable incore
detector system to obtain a flux distribution map. A data
reduction computer program then calculates the maximum value
ofFly from the measured flux distributions. The measured
valueofFis must be multiplied by 1 04 to account for
measurement uncertainty before making comparisons to the
Fin limit.

Aftereachrefueling,Fls must be determined in MODE 1 prior
to exceeding 75% RTP. This requirement ensures that Fan
limits are met at the beginning of each fuel cycle.

The 31 EFPD Frequency is acceptable because the power
distribution changes relatively slowly over this amount of
fuel burnup. Accordingly this Frequency is short enough
that the Fan limit cannot be exceeded for any significant.
period of operation.

REFERENCES 1. UFSAR. Section 15.4.8., f

2. '10 CFR 50. Appendix A GDC 26.

3. 10 CFR 50.46.

I
|

|

0 -
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Fls
B 3.2.2

l

BASES

:
i
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AFD
B 3.2.3

| B 3.2 POWER DISTRIBUTION LIMITS

j B 3.2.3 AXIAL FLUX DIFFERENCE (AFD)

BASES

BACKGROUND The )urpose of this LCO is to establish limits on the values
of t1e AFD in order to limit the axial power distribution

! skewing to either the top or bottom of the core. By
limiting the amount of power distribution skewing, core
peaking factors are consistent with the assumptions used in

| the safety analyses. Limiting power distribution skewing
! over time also minimizes the xenon distribution skewing,

which is a significant factor in axial power distribution
control.

! The operating scheme used to control the axial power
distribution uses the Constant Axial Offset Control (CAOC)
Methodology. This methodology involves maintaining the AFD
within a tolerance band around a burnup dependent target.

' known as the target flux difference, to minimize the
; variation of the axial peaking factor and axial xenon
| distribution during unit maneuvers.

The target flux difference is determined at equilibrium
xenon conditions. The control banks must be positioned

i within the core in accordance with their insertion limits
! and Control Bank D should be inserted near its normal
i position for steady state operation at high power levels.
! The power level should be as near RTP as practical. The

value of the target flux difference obtained under thesei

; conditions divided by the Fraction of RTP is the target flux
difference at RTP for the associated core burnup conditions.
Target flux differences for other THERMAL POWER levels are
obtained by multiplying the RTP value by the appropriate
fractional THERMAL POWER level.

;

l

|
l

,

iO
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B 3.2.3

BASES

BACKGROUND (continued)

The AFD is monitored on an automatic basis using the plant
process computer that has an AFD monitor alarm. The
frequency of monitoring the AFD by the plant computer is
once per minute providing an essentially continuous
accumulation of penalty deviation time that allows the
operator to accurately assess the status of the penalty
deviation time. The computer determines the 1 minute
average of each of the OPERABLE excore detector outputs and
provides an alarm message immediately if the AFDs for two or
more OPERABLE excore channels are outside the target band
and the THERMAL POWER is > 90% RTP. During operation at
THERMAL POWER levels < 90% RTP but > 15% RTP the computer
sends an alarm message when the cumulative penalty deviation
time is > 1 hour in the previous 24 hours.

Periodic updating of the target flux difference value is
necessary to follow the change of the flux difference at
steady state conditions with burnup.

The Nuclear Enthalpy Rise Hot Channel Factor (FL) and OPTR
LCOs limit the radial component of the peaking factors.

APPLICABLE The AFD is a measure of axial power distribution skewing to
SAFETY ANALYSES the top or bottom half of the core. The AFD is sensitive to

many core related parameters such as control bank 30sitions,
core power level, axial burnup, axial xenon distri)ution
and, to a lesser extent, reactor coolant temperature and
boron concentrations. The allowed range of the AFD is used
in the nuclear design process to confirm that operation
within these limits produces core peaking factors and axial
power distributions that meet safety analysis requirements.

s

O
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| AFD
; B 3.2.3
:
I
'

BASES

APPLICABLE SAFETY ANALYSES (continued)

! The CAOC methodology (Refs.1. 2, and 3) entails:
|

! a. Establishing an envelope of allowed power shapes and
power densities;

b. Devising an operating strategy for the cycle that
maximizes unit flexibility (maneuvering) and minimizes

| axial power shape changes;

c. Demonstrating that this strategy does not result in
'

core conditions that violate the envelope of
permissible core power characteristics: and

| d. Demonstrating that this power distribution control
'

scheme can be effectively supervised with excore
detectors.

The limits on the AFD ensure that the Heat Flux Hot Channel
| Factor (Fe(Z)) is not exceeded during aither normai

operation or in the event of xenon redistribution following<

' power changes. The limits on the AFD also limit the range
o of power distributions that are assumed as initial
(~) conditions in analyzing Condition 2. 3, and 4 events. This

| ensures that fuel cladding integrity is maintained for these
postulated accidents. The most important Condition 4 event

;

is the loss of coolant accident. The most significant' '

Condition 3 event is the loss of flow accident. The most
! significant Condition 2 events are uncontrolled bank
| withdra el cr,d boration or dilution accidents. Condition 2
! accidents. assumed to begin from within the AFD limits, are
| used to co,' firm the adequacy of Overpower AT and

Overtemperature AT trip setpoints.

The limits on the AFD provide assurance that the thermal
limits assumed in the accident analysis (FL and F (Z)) areomet. Thereby, the AFD satisfy c iterion 2 of |r
10 CFR 60.36(c)(2)(ii).

:

|-
1
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l

BASES

r

LCO The shape of the power profile in the axial (i .e. . the
| vertical) direction is largely under the control of the
i operator, through either the manual operation of the control
'

banks, or automatic motion of control banks responding to
| temperature deviations resulting from either manua'
| o;eration of the Chemical and Volume Control System to
i- clange boron concentration. or from power level changes. |
f

Signals are available to the operator from the Nuclear-i

i Instrumentation System (NIS) excore neutron detectors
L (Ref. 4). Separate signals are taken from the top and
| bottom detectors. The AFD is defined as the difference in
| normalized flux signals between the top and bottom excore

detector in each detector well. For convenience, this flux
'

difference is converted to provide flux difference units
expressed as a percentage and labeled as %A flux or %AI.

| With THERMAL POWER a 90% RTP (i.e. Part a of this LCO) the
| AFD must be kept within the target band about the target

flux difference. With the AFD outside the target band with
| THERMAL POWER = 90% RTP. the assumptions of the accident ,

i analyses may be violated.
im

|h It is intended that the unit is operated with the AFD within '

. the target band about the target flux difference. However.
! during rapid THERMAL POWER reductions, control bank motion

may cause the AFD to deviate outside of the target band at :
| reduced THERMAL POWER levels. This deviation does not
! affect the xenon distribution sufficiently to change the
| envelope of peaking factors that may be reached on a |

subsequent return to RTP with the AFD within the target lband, provided the time duration of the deviation is
limited. Accordingly, whi h THERMAL POWER is a 50% RTP andr

'

< 90% RTP (i.e.. Part b of this LCO), a 1 hour cumulative
penalty deviation time limit, cumulative during the
preceding 24 hours, is allowed during which the unit may be

I operated outside of the target band but within the
| acceptable operation limits provided in the COLR.

|

|

!

O ,
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B 3.2.3 ;

() BASES

LCO (continued) _ |

For THERMAL POWER levels > 15% RTP and < 50% RTP (i.e..
Part c of this LCO), deviations of the AFD outside of the
target band are less significant. The accumulation of |
0.5 minute penalty deviation time per 1 minute of actual
time outside the target band reflects this reduced
significance. With THERMAL POWER < 15% RTP. AFD is not a
significant parameter in the assumptions used in the safety
analysis and. therefore, requires no limits. Because the
xenon distribution produced at THERMAL POWER levels less
than RTP does affect the power distribution as power is
increased, unanalyzed xenon and power distribution is
prevented by limiting the accumulated penalty deviation
time. The cumulative penalty time is the sum of penalty
times identified in Parts a. b and c of this LCO.

This LC0 is modified by four Notes. Note 1 modifies Part a
of this LCO by stating conditions necessary for declaring
the AFD outside of the target band. The required target
band varies with axial burnup distribution. which in turn
varies with the core average accumulated burnup. The target
band defined in the COLR may provide one target band for the

Or
' entire cycle or more than one band, each to be followed for

a specific range of cycle burnup. Notes 2 and 3 modify.

Parts b and c of this LC0 by describing how the cumulative
penalty deviation time is calculated. Note 2 states that
with THERMAL POWER a 50% RTP the penalty deviation time is
accumulated at the rate of 1 minute for each 1 minute of
power operation with AFD outside the target band. Note 3
states that with THERMAL POWER > 15% and < 50% RTP the
penalty deviation time is accumulated at the rate of
0.5 minutes for each 1 minute of power operation with AFD
outside the target band. Note 4 addresses AFD outside of
the target band during the performance of Surveillances.
For surveillance of the power range channels performed
according to SR 3.3.1.6, deviation outside the target band
is permitted for 16 hours during each calibration without
accumulating penalty deviation time. Some deviation in the ,

AFD may be required for doing NIS calibration with the !

incore detector system due to oscillations. This
calibration is performed every 92 days.

_

I.

O '
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AFD
B 3.2.3

BASES

LCO (continued)

Violating the LCO on the AFD could produce
unacceptable consequences if a Condition 2. 3. or 4 event
occurs while the AFD is outside its limits. i

The COLR contains the figure showing the target band and AFD :

acceptable operating limits. '

|

APPLICABILITY AFD requirements are a)plicable in MODE 1 above 15% RTP. i
Above 50% RTP. the com)ination of THERMAL POWER and core '

peaking factors are the core parameters of primary |

importance in safety analyses (Ref. 1).

Between 15% RTP and 90% RTP. this LCO 3rovides Jenalty i

deviation time limits to ensure that t1e distri)utions of
.

xenon are consistent with safety analysis assumptions.

At or below 15% RTP and for lower operating MODES, the
stored energy in the fuel and the energy being transferred -

to the reactor coolant are low. The value of the AFD in .

A these conditions does not affect the consequences of the !C) ' design basis events. '

Low signal levels in the excore channels may preclude
obtaining valid AFD signals below 15% RTP.

ACTIONS A.1

With the AFD outside the target band and THERMAL POWER
2 90% RTP. the assumptions used in the accident analyses may
be violated with respect to the maximum heat generation.
Therefore. a Completion Time of 15 minutes is allowed to '

restore the AFD to within the target band because xenon
distributions change little in this relatively short time.

O
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BASES

ACTIONS (continued)

B.1 ,

If the AFD cannot be restored within the target band per
Required Action A.1. then reducing THERMAL POWER to
< 90% RTP places the core in a condition'that has been :
analyzed and found to be acceptable, provided that the AFD '

is within the acceptable operation limits provided in the
COLR.

The allowed Completion Time of 15 minutes provides an
acceptable time to reduce power to < 90% RTP without
allowing the unit to remain in an unanalyzed condition for
an extended period of time.

,

C.1

With THERMAL POWER < 90% RTP but a 50% RTP, operation with
the AFD outside the target band is allowed for up to 1 hour
if the AFD is within the acce) table operation limits
provided in the COLR. With t1e AFD within these limits, the *

resulting axial power distribution is acceptable as an

{J initial condition for accident analyses assuming the thenN i

existing xenon distributions The 1 hour cumulative 3enalty
deviation time restricts the extent of xenon redistri)ution.
Without this limitation, unanalyzed xenon axial
distributions may result from a different pattern of xenon
buildu) and decay. The reduction to a power level < 50% RTP
puts tie reactor at a THERMAL POWER level at which the AFD
is not a significant accident analysis parameter.

With THERMAL POWER < 90% RTP. but a 50% RTP and the
indicated AFD outside the acceptable operation limits
provided in the COLR the peaking factors assumed in
accident analysis may be exceeded with the existing xenon
condition. Any AFD within the target band is
acceptable regardless of its relationship to the
acceptable operation limits. The Completion Time of
30 minutes allows for a prompt, yet orderly, reduction in
power.

This Required Action must also be implemented either if the
cumulative penalty deviation time is > 1 hour during the
previous 24 hours. or the AFD is not within the target band<

| end not within the acceptable operation limits.
L

L
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AFD
B 3.2.3

,

BASES
|

ACTIONS (continued)

Condition C is modified by a Note that requires that
Required Action C.1 must be completed whenever this
Condition is entered. .

D.1

If Required Action C.1 is not completed within its required
Completion Time of 30 minutes, the axial xenon distribution
starts to become significantly skewed with the THERMAL POWER
a 50% RTP. In this situation, the assumption that a i

cumulative penalty deviation time of 1 hour or less during
1

the previous 24 hours while the AFD is outside its target t

band is acceptable at < 50% RTP, is no longer valid.

!Reducing the power level to < 15% RTP within the Completion
Time of 9 hours and complying with LCO penalty deviation ;

time requirements for subsequent increases in THERMAL POWER
ensure that acceptable xenon conditions are restored.

Condition D is modified by a Note that requires Action D.1 !
be completed whenever this Condit. ion is entered. ;

O
,
4

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

This Surveillance verifies that the AFD as indicated by the
NIS excore channels is within the target band. The
Surveillance Frequency of 7 days is adequate because the AFD
is controlled by the operator and monitored by the process
computer. Furthermore, any deviations of the AFD from the
target band that is not alarmed should be readily noticed.

The AFD should be monitored and logged more frequently in t

)eriods of operation for which the power level or control !

Jank positions are changing to allow corrective measures
when the AFD is more likely to move outside the target band.

i

O
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AFD
B 3.2.3

BASES

i SURVEILLANCE REQUIREMENTS (continued)
! ;
! SR 3.2.3.2 )

This Surveillance requires that the target flux difference '

is updated by performing SR 3.2 3.3 within 31 Effective Fulli

:
i Power days (EFPD) after each refueling and every 31 EFPD

thereafter to account for small changes that may occur in !
the target flux differences in that period due to burnup.

|,

Alternatively, linear interpolation between the most recent
'

measurement of the target flux differences and a predicted
3

( end of cycle value 3rovides a reasonable u)date because the
AFD changes due to Jurnup tend toward 0% A D.

'

| SR 3.2.3.3 !

; Measurement of the target flux difference is accomplished by .

| different methods. One method utilizes a flux map when the '

core is at equilibrium xenon conditions, preferably at high
| power levels with the control banks nearly withdrawn. This
| flux map 3rovides the equilibrium axial power distribution
| from whic,the target value can be determined. A second
! method utilizes accumulated plant data collected at
| specified )lant conditions. The accumulated plant data !

L provides t1e equilibrium axial power distribution from which
! the target value can be determined. Target flux difference ;

is set to maintain core power shape near an optimal value. |

The target flux difference varies slowly with core burnup.

L A Frequency of once within 31 EFPD after each refueling and
every 92 EFPD thereafter for remeasuring the target flux
differences adjusts the target flux difference for each
excore channel to the value measured at steady state

. conditions. This is the basis for the CAOC. Remeasurement
!' at this Surveillance interval also establishes the AFD
: target flux difference values that account for changes in
| incore/excore calibrations that may have occurred in the
|. interim.
:

| This SR is modified by a Note to allow the 3redicted end of
cycle AFD from the cycle nuclear design to )e used to
determine the initial target flux difference after each
refueling.

,

;

.

,O
i
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BASES

!

REFERENCES 1. WCAP-8403 (nonproarietary), " Power Distribution !
Control and Load r llowing Procedures." Westinghouseo
Electric Corporation. September 1974. j

2. T. M. Anderson to K. Kniel (Chief of Core Performance i

Branch NRC). Attachment: " Operation and Safety {
Analysis Aspects of an Improved Load Follow Package." '

January 31. 1980.
,

3. C. Eicheldinger to D. B. Vassallo (Chief of Light
.

Water Reactors Branch. NRC) Letter NS-CE-687 !
July 16. 1975. ;

!

4. UFSAR. Section 7.7.1.3.1.

i
;
.

,

O i

i

:
,

l
l

|
1

i.
:

| |.

|O |
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OPTR,

B 3.2.4

i /.

( 'B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 0UADRANT POWER TILT RATIO (OPTR)

BASES

BACKGROUND The OPTR' limit ensures that the gross radial power
distribution remains consistent with the design values used,

| in the safety analyses. Precise radial power distribution
measurements are made during startup testing, after
refueling, and periodically during power operation.

The )ower density at any point in the ; ore must be limited
so tlat the fuel design criteria are miintained. Together,
LCO 3.1.6. " Control Bank Insertion Limits." LCO 3.2.3,
" AXIAL FLUX DIFFERENCE (AFD)," and LCO 3.2.4. provide limits
on process variables that characterize ind control the three
dimensional power distribution of the reactor core. Control
of these variables ensures that the core operates within the .

fuel design criteria and that the power distribution remains
within the bounds used in the safety analyses.

APPLICABLE Limits on OPTR reclude core power distributions that
SAFETY ANALYSES violate the fol owing fuel design criteria:

a. During a large break loss of coolant accident, the
peak cladding temperature must not exceed 2200 F
(Ref. 1): ,

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95% .

confidence level (the 95/95 Departure from Nucleate
Boiling (DNB) criterion) that the hot fuel rod in the
core does not experience a DNB condition:

c. During an ejected rod accident, the prompt energy
deposition to the fuel must not exceed 200 cal /gm
(Ref. 2); and

d. The control rods must be capable of shutting down the
reactor with a minimum required Shutdown Margin with
the highest worth control rod stuck fully withdrawn
(Ref. 3).

! $

1

|

|

: O
, ,
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OPTR -

B 3.2.4
,

|BASES

| APPLICABLE SAFETY ANALYSES (continued) !

The LC0 limits on the AFD. the OPTR. the Heat Flux Hot'

Channel Factor (F (Z)).. the Nuclear Enthalpy Rise Hot ;g
Channel Factor (F s), and control bank insertion sequence6 L

and overlap limits are established to preclude core power
distributions that exceed the safety analyses limits.

The-0PTRlimitsensurethatFin and Fo(Z) remain below their
limiting values by preventing an undetected change in the
gross radial power distribution.

InMODE1.theFIs and Fo(Z) limits must be maintained to
preclude core power distributions from exceeding design
limits assumed in the safety analyses.

;The limits on the OPTR provide assurance that the thermal
limits assumed in the accident analysis (Fly and F (Z)) areo ,

met. Thereby. the OPTR satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

,

i

A LCO The OPTR limit of 1.02. at which corrective action is !
() required. provides a margin of protection for both the DNB,

,

ratio and linear heat generation rate contributing to i

excessive power peaks resulting from X-Y alane power tilts. |
A-limiting OPTR of 1.02 can be tolerated )efore the margin |
for uncertainty in Fo(Z) and Fin is possibly challenged. :

APPLICABILITY The OPTR limit must be maintained in MODE 1 with THERMAL
POWER > 50% RTP to prevent core power distributions from ;

exceeding the design limits. !

L
'

Applicability in MODE 1 s 50% RTP and in other MODES is not
required because there is neither sufficient stored energy
in the fuel nor t fficient energy being transferred to the
reactor coolant to require the implementation of a OPTR
limit on the distribution of core power. The OPTR limit in
these conditions is, therefore, not important. Note that
theFIs and Fo(Z) LCOs still apply below 50% RTP but allow
progressively higher peaking factors as THERMAL POWER
decreases below 50% RTP.

O
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QPTR |

B 3.2.4
,

BASES

i

'
ACTIONS A.1

With the OPTR exceeding its limit a aower level reduction ;
of 3% from RTP for each 1% by which.tle OPTR exceeds 1.00 is !
a conservative tradeoff of total core power with peak linear
power. The Completion Time of 2 hours allows sufficient

itime to identify the cause and correct the tilt. Note that
the power reduction itself may cause a change in the tilted
condition.

The maximum allowable power level initially determined by
Required Action A.1 may be affected by subsequent '

determinations of OPTR. Increases in OPTR would require
power reductions within 2 hours of OPTR determination, if
necessary to comply with the decreased maximum allowable
power level. Decreases in OPTR would allow increasing the
maximum allowable power level and increasing power up to
this revised limit.

|
A.2

After completion of Required Action A.1, periodic monitoring

O provides a basis for maintaining the appropriate reduced
power level . As such, a check of the OPTR is required once :
3er 12 hours. If the OPTR continues to increase. THERMAL <

30WER has to be reduced accordingly, such that it is
maintained at a reduced power level of 3% from RTP for each
1% by which OPTR exceeds 1.00.

Any of the Surveillance methods for determining QPTR may be
used within the constraints for acceptability of the
Surveillance (i .e. , if the excore detectors are available,
they should ta used; if the excore detectors are not
available, the moveable incore detectors may be used). A l
12 hour Completion Time is sufficient because any additional
change in OPTR should be relatively slow. Further, this

Completion Time is consistent with the Frequency required
for the Surveillances with an inoperable alarm or
instrumentation.

|

|

.
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! BASES

ACTIONS (continued)

A.3

ThepeakingfactorsF!s and Fo(Z) are of primary importance
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
PerformingSRsonFIs and Fo(Z) within 24 hours after
achieving equilibrium conditions from a THERMAL POWER
reduction per Required Action A.1 ensures that these primary
indicators of power distribution are within their respective
limits. Equilibrium conditions are achieved when the core
is sufficiently stable at intended operating conditions to
support flux ma) ping. The Com)letion Time takes into
consideration tie rate at whic1 peaking factors are likely
to change, and the time required to stabilize the unit and
perform a flux map. If these peaking factors are not within
their limits. the Required Actions of these Surveillances
provide an appropriate response for the abnormal condition.
If the OPTR remains above its specified limit, the peaking
factor surveillances are required each 7 days thereafter to
evaluateFin and Fo(Z) with changes in power distribution.
Relatively small changes are expected due to either burnup

O.-
and xenon redistribution or correction of the cause for
exceeding the OPTR limit.

A.4

AlthoughF$s and Fo(Z) are of primary importance as initial
conditions in the safety analyses, other changes in the
power distribution may occur as the OPTR limit is exceeded
and may have an impact on the validity of the safety
analysis. A change in the power distribution can affect
such reactor parameters as control bank worths and peaking
factors for rod malfunction accidents. When the OPTR
exceeds its limit, it does not necessarily mean a safety
concern exists. It does mean that there is an indication of
a change in the gross radial power distribution that
requires an investigation and evaluation that is
accomplished by examining the incore power distribution.
Specifically, the core peaking factors and the quadrant tilt
must be evaluated because they are the factors that best
characterize the core power distribution. This
re-evaluation is required to ensure that, before increasing
THERMAL POWER to above the limit of Required Action A.1. the

| reactor core conditions are consistent with the assumptions
in the safety analyses.

' A
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L B 3.2.4
!

O 8^ses

ACTIONS (continued)
;

A.5 !

, If the OPTR has exceeded the 1.02 limit and a re-evaluation
! of the safety analysis is completed and shows that safety

requirements are met the excore detectors are normalized to
restore OPTR to within limit prior to increasing THERMAL.

POWER to above the limit of Required Action A.1.|
; Normalization is accomplished in such a manner that the

indicated OPTR following normalization is near 1.00. This
is done to detect any subsequent significant changes in
OPTR.

Required Action A.5 is modified by two Notes. Note 1 states
that the quadrant power tilt (OPT) is not restored to within
limits until after the re-evaluation of the safety analysis
has determined that core conditions are within the safety
analysis assumptions (i.e., Required Action A.4). Note 2
states that if Required Action A.5 is performed, then
Required Action A.6 shall be performed. Required Action A.5;

! normalizes the excore detectors to restore OPTR to within
| limits, which restores compliance with LCO 3.2.4. Thus,
/~'

t Note 2 prevents exiting the Actions prior to completing flux
|\ mapping to verify peaking factors per Required Action A.6. .

These Notes are intended to prevent any ambiguity about the
| required sequence of actions.

A.6

Once the flux tilt is restored to within limits (i.e.,

Required Action A.5 is performed), it is acceptable to
| return to full power operation. However, as an added check
L that the core power distribution is consistent with the
! safety analysis assumptions Required Action A.6 requires

verification that Fo(Z) and fin are within their specified
limits within 24 hours after achieving equilibrium
conditions at RTP. As an added precaution, if the core

, power does not reach RTP within 24 hours, but is increased
| slowly, then the peaking factor surveillances must be

performed within 48 hours after increasing THERMAL POWER
above the limit of Required Action A.1. These Completion
Times are intended to allow adequate time to increase._

THERMAL POWER to above the limit of Required Action A.1,
while not permitting the core to remain with unconfirmed
power distributions for extended periods of time.

O
.
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QPTR
B 3.2.4

BASES

ACTIONS (continued)

Required Action A.6 is modified by a Note that states that
the peaking factor surveillances may only be done after the
excore detectors have been normalized to restore OPTR to
within limits (i .e. Required Action A.5). The intent of
this Note is to have the peaking factor surveillances
performed at operating power levels, which can only be
accomplished after the excore detectors are normalized to
restore OPTR to within limits and the core returned to
power.

B.1

If Required Actions A.1 through A.6 are not completed within
their associated Completion Times, the unit must be brought
to a MODE or condition in which the requirements do not
apply. To achieve this status. THERMAL POWER must be
reduced to 5 50% RTP within 4 hours. The allowed Completion
Time of 4 hours is reasonable, based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging plant systems.

A
V

SURVEILLANCE SR 3.2.4.1
REQUIREMENTS

This Surveillance verifies that the OPTR. as indicated by
the Nuclear Instrumentation System (NIS) excore channels. is
within its limits. The Frequency of 7 days takes into '

account other information and alarms available to the
operator in the control room.

This SR is modified by two Notes. Note 1 allows OPTR to be
calculated with three power range channels if THERMAL. POWER
is s 75% RTP and the input from one Power Range Neutron Flux ;
channel is inoperable. Note 2 allows performance of
SR 3.2.4.2 in lieu of SR 3.2.4.1.

.

For those causes of OPT that occur quickly (e.g., a dropped |rod), there typically are other indications of abnormality |that prompt a verification of core power tilt. ;
!

O
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BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.2.42

With input from an NIS power range channel inoperable, tilt
monitoring for a portion of the reactor core becomes
degraded. Large tilts are likely detected with the
remaining channels, but the capability for detection of
small power tilts in some quadrants is decreased. The
Frequency of 12 hours providn an accurate alternative means
for ensuring that any tilt remains within its limits.

For purposes of monitoring the OPTR when input from one
power range channel is inoperable the moveable incore
detectors are used to confirm that the normalized symmetric
power distribution is consistent with the indicated OPTR and
any previous data indicating a tilt. The incore detector
monitoring is Jerformed with a full incore flux map or two
sets of four tiimble locations with quarter core symmetry.
The two sets of four symmetric thimbles is a set of eight
unique detector locations.

The symmetric thimble flux map can be used to generate

'(Q symmetric thimble " tilt." This can be compared to a
_/ reference symmetric thimble tilt, from the most recent full

core flux map, to generate an incore OPTR. Therefore.
incore monitoring of the radial core tilt to verify the OPTR
can be used to confirm that OPTR is within limits.

With input from one NIS channel inoperable. the indicated
tilt may be changed from the value indicated with input from
all four channels OPERABLE. To confirm that no change in
tilt has actually occurred, which might cause the OPTR limit
to be exceeded, the incore result may be compared against
previous flux maps either using the symmetric thimbles as
described above or a complete flux map. Nominally, quadrant
tilt from the Surveillarice should be within 2% of the tilt
shown by the most recent flux map data.

This Surveillance is modified by a Note, which states that
it is not required to be performed until 12 hours after the
input from one Power Range Neutron Flux channel is
inoperable and the THERMAL POWER is > 75% RTP.

;O
%/
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- BASES

REFERENCES 1. 10 CFR 50.46.

2. UFSAR. Section 15.4.8.

3. 10 CFR 50. Appendix A. GDC 26.

O

O
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RTS Instrumentation I

B 3.3.1

B 3.3 INSTRUMENTATION
'

B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES

BACKGROUND The RTS initiates a unit shutdown, based on the values of
selected unit parameters, to protect against violating the
core fuel design limits and Reactor Coolant System (RCS)
pressure boundary during Anticipated Operational Occurrences
(A00s) and to assist the Engineered Safety Features (ESF)
Systems in mitigating accidents.

The protection and monitoring systems have been designed to
!

assure safe operation of the reactor. This is achieved by '

specifying Limiting Safety System Settings (LSSS) in terms
of parameters directly monitored by the RTS, as well as
specifying LCOs or other reactor system parameters and
equipment performance.

| The LSSS, defined in this specification as the Allowable
Values, in conjunction with the LCOs establish the
threshold for protective system action to prevent exceeding

/G acceptable limits during Design Basis Accidents (DBAs).
D
! During A00s, which are those events expected to occur one or
| more times during the unit life, the acceptable limits are:

1

1. The Departure from Nucleate Boiling Ratio (DNBR) shall
| be maintained above the Safety Limit (SL) value to
|

prevent Departure from Nucleate Boiling (DNB);
1

| 2. Fuel centerline melt shall not occur; and
!
'

3. The RCS pressure SL of 2735 psig shall not be exceeded.

Operation within the SLs of Specification 2.0. " Safety
Limits (SLs)." also maintains the above values and assures
that offsite dose will be within the 10 CFR 50 and
10 CFR 100 criteria during A00s. 1

I

!

.

$

IC
'
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RTS Instrumentation
B 3.3.1

'
.

BASES

BACKGROUND (continued) ;

Accidents are events that are analyzed even though they are
not expected to occur during the unit life. The :
acceptable limit during accidents is that offsite dose shall
be maintained within an acceptable fraction of 10 CFR 100 :limits. Different accident categories are allowed a

.

different fraction of these limits, based on probability of
|occurrence. Meeting the acceptable dose limit for an ;

accident category is considered having ;

acceptable consequences for that event.

The RTS instrumentation is segmented into four distinct but
,

interconnected modules as identified below. The RTS process
is illustrated in UFSAR, Chapter 7 (Ref. 1):

1. Field transmitters or process sensors: provide a
1

measurable electronic signal based upon the physical '

characteristics of the parameter being measured:

2. Signal Process Control and Protection System, including
Analog Protection System, Nuclear Instrumentation
System (NIS). field contacts, and protection channel !

A sets: provide signal conditioning, bistable set)oint !

(/ comparison, process algorithm actuation, compati)le
electrical signal output to protection system devices, I

and control board / control room / miscellaneous ;
indications; j

i

3. Solid State Protection System (SSPS), including input,
logic, and output bays: initiates pro)er unit shutdown
and/or ESF actuation in accordance wit 1 the defined
logic, which is based on the bistable outputs from the
signal process control and protection system; and

4. Reactor trip switchgear, including Reactor Trip
Breakers (RTBs) and bypass breakers: provides the
means to interrupt power to the Control Rod Drive
Mechanisms (CRDMs) and allows the Rod Cluster Control i
Assemblies (RCCAs), or " rods," to fall into the core |

and shut down the reactor. The bypass breakers allow
testing of the RTBs at power.

i

.Ov
-
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RTS Instrumentation
B 3.3.1

BASES

BACKGROUND (continued)

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability,
more than one, and often as many as four, field transmitters
or sensors are useJ to measure unit parameters. To account
for the calibrat;on tolerances and instrument drift. which i

are assumed to occur between calibrations, statistical
allowances are 3rovided in the Trip Setpoint and Allowable
Values. The OPERABILITY of each transmitter or sensor can
be evaluated when its "as found" calibration data are
compared against its documented acceptance criteria.

Sianal Process Control and Protection System

Generally, three or four channels of precess control
equipment are used for the signal processing of unit

,

parameters measured by the field instruments. The process j
control equipment provides signal conditioning, comparable )output signals for instruments located on the main control '

board, and comparison of measured input signals with i

established setpoints. If the measured value of a unit
parameter exceeds the predetermined setpoint. an output from,

'

a bistable is forwarded to the SSPS for decision evaluation. |
| Channel separation is maintained up to and through the input

bays. However, not all unit parameters require four'

; channels of sensor measurement and signal processing. Some
' unit parameters provide input only to the SSPS. while others

provide input to the SSPS. the main control board, the plant
computer, and one or more control systems.

! Generally, if a parameter is used only for input to the
protection circuits, three channels with a two-out-of-three
logic are sufficient to provide the required reliability and
redundancy. If one channel fails in a direction that would
not result in a partial Function trip, the Funct. ion is still
OPERABLE with a two-out-of-two logic. If one channel fails.
such that a partial Function trip occurs, a trip will not
occur and the Function is still OPERABLE with a
one-out-of-two logic.

|

|

; i

a

t

: O
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RTS Instrumentation
B 3.3.1

|

O 8^ses

BACKGROUND (continued)

Generally, if a parameter is used for input to the SSPS and
,

a control function. four channels with a two-out-of-four |logic are sufficient to provide the required reliability and |
redundancy. The circuit must be able to withstand both an )
input failure to the control system, which may then require
the protection functian actuation, and a single failure in
the other channels pro /iding the protection function
actuation. Again, a single failure will neither cause nor
prevent the protection function actuation. These
requirements are described in IEEE-279-1971 (Ref. 4). The

,

actual number of channels required for each unit parameter !

is specified in Reference 1.

Two trains are required to ensure no single random failure ;

of a logic channel will disable the RTS. The logic channels
are designed such that testing required while the reactor is
at power may be accomplished without causing a trip.
Provisions to allow removing logic channels from service -

during maintenance are unnecessary because of the logic :

system's designed reliability.
.

Trio Setooints and Allowable Values

Allowable Values provide a conservative margin with regards
to instrument uncertainties to ensure that SLs are not
violated during A00s and that the consequences of DBAs will ;

be acceptable providing the unit is operated from within the
LCOs at the onset of the event and required equipment ;

functions as designed. If the measured value of a i
bistable exceeds the Allowable Value without tripaing, then ;
the associated RTS Function is considered inoperaale. |
Allowable Values for RTS Functions are specified in i

'Table 3.3.1-1.

|

|

O |
1
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RTS Instrumentation
B 3.3.1

BASES

BACKGROUND (continued)

Trip Setpoints are the nominal values at which the bistables :
or setpoint comparators are set. The actual nominal Trip !

Setpoint entered into the bistable /comparator is more
conservative than that specified by the Allowable Value to
account for changes in normal measurement errors
detectable by a CHANNEL OPERATIONAL TEST (C0T). One example

,

of such a change in measurement error is attributable to >

calculated normal uncertainties during the surveillance
interval. Any bistable is considered to be properly
adjusted when the "as left" value is within the band for
CHANNEL CALIBRATION tolerance. If the measured value of a
bistable exceeds the Trip Setpoint but is within the
Allowable Value, then the associated RTS Function is
considered OPERABLE. Trip Setpoints are spec, ied in the
Technical Requirements Manual (Ref. 5).

Allowable Values and Trip Setpoints are based on a
methodology which incorporates all of the known
uncertainties applicable for each instrument channel.
Reference 6 provides a detailed description of the
methodology used to calculate the Allowable Values and Trip

D Setpoints, including their explicit uncertainties, for all
( instruments listed in Table 3.3.1-1 except the Turbine Trip

Functions. The Allowable Values and Trip Setpoints for the
Turbine Trip Functions are based on specific Comed setpoint
methodology. <

Solid State Protection System

The SSPS equipment is used for the decision logic processing
of outputs from the signal processing equipment bistables.
To meet the redundancy requirements. two trains of SSPS.
each performing the same functions, are provided. If one
train is taken out of service for maintenance or test
aurposes, the second train will arovide reactor trip and/or
ESF actuation for the unit. If )oth trains are taken out of
service or placed in test, a reactar trip will result. Each
train is packaged in its own cabinet for physical and
electrical separation to satisfy separation and independence
requirements. The system has been designed to initiate a
reactor trip in the event of a loss of power, directing the
unit to a safe shutdown condition.

O
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RTS Instrumentation
B 3.3.1

BASES
,

BACKGROUND (continued)

The SSPS performs the decision logic for actuating a reactor
trip or ESF actuation; generates the electrical output |
signal that will initiate the required trip or actuation. 1

and provides the status, permissive, and annunciator output
signals to the main control room of the unit.

The bistable outputs from the signal processing equipment ,

are sensed by the SSPS equi) ment and combined into logic
matrices that represent com)inations indicative of various i
transients. If a required logic matrix combination is !
completed, the system will initiate a reactor trip or send '

actuation signals via master and slave relays to those '

components whose aggregate Function best serves to alleviate !

the condition and restore the unit to a safe condition. >

Examples are given in the Applicable Safety Analyses. LCO. j
and Applicability sections of this Bases. '

i

Reactor Trio Switchaear !

The RTBs are in the electrical power supply line from the |
control rod drive motor generator set power supply to the ;

q CRDMs. Opening of the RTBs interrupts power to the CRDMs, ,

.V which allows the shutdown rods and control rods to fall into ,

the core by gravity. Each RTB is equipped with a bypass '

breaker to allow testing of the RTB while the unit is at
power. During normal operation the output from the SSPS is

|
a voltage signal that energizes the undervoltage coils in

;

the RTBs and bypass breakers, if in use. When the required :

logic matrix combination is completed, the SSPS output
voltage signal is removed, the undervoltage coils are i

de-energized, the breaker trip lever is actuated by.the ;

de-energized undervoltage coil and the RTBs and bypass
breakers are tripped open. This allows the shutdown rods :

and control rods to fall into the core.' In addition to the !

de-energization of the undervoltage coils, each breaker is i
also equi) ped with a shunt trip device that is energized to ;
trip the areaker open upon receipt of a reactor trip signal -

(the Reactor Trip Bypass Breaker (RTBB) shunt trip device is :

energized only by a manual reactor trip signal). Either the !

undervoltage coil or the shunt trip mechanism is sufficient '

by itself, thus providing a diverse trip mechanism. ;

.

i

O '

_
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B 3.3.1 !

BASES
_

BACKGROUND (continued) !
1

The decision logic matrix Functions are described in the '

functional diagrams included in Reference 1. In addition to
the reactor trip or ESF, these diagrams also describe the
various " permissive interlocks" that are associated with
unit conditions. Each train has a built in testing device
that can automatically test the decision logic matrix.
Functions and the actuation devices while the unit is at
power. When any one train is taken out of service for
testing. the other train is capable of providing unit '

monitoring and protection until the testing has been
completed. The testing device is semiautomatic to minimize
testing time.

t

APPLICABLE The RTS functions to maintain the SLs during all !

SAFETY ANALYSES. A00s and mitigates the consequences of DBAs in all MODES in
LCO and which the Rod Control System is capable of rod withdrawal or
APPLICABILITY one or more rods are not fully inserted. ;

Each of the analyzed accidents and transients can be

O detected by one or more RTS Functions. The accident
analysis described in Reference 3 takes credit for most RTS .

trip Functions. RTS trip Functions not specifically
credited in the accident analysis are qualitatively credited
in the safety analysis and the NRC staff approved licensing
basis for the unit. These RTS trip Functions may provide
protection for conditions that do not require dynamic
transient analysis to demonstrate Function performance.
They may also serve as backups to RTS trip Functions that
were credited in the accident analysis.

The LC0 requires all instrumentation performing an RTS !
Function, listed in Table 3.3.1-1 in the accompanying LCO.
to be OPERABLE when the unit status is within the i

,

Applicability. Failure of any instrument renders the :
affected channel (s) inoperable and reduces the reliability iof the affected Functions. i

O
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Bt&S

APPLICABL[SAFETYANALYSES.LCO,andAPPLICABILITY(continued)
|

The LC0 generally requires OPERABILITY of three or four
channels in each instrumentation Function, two channels of
Manual Reactor Trip in each logic Function, and two trains '

in each Automatic Trip Logic Function. Four OPERABLE
instrumentation channels in a two-out-of-four configuration .

'

are required when one RTS channel is also used as a control
system input. This configuration accounts for the
possibility of the shared channel failing in such a manner
that it creates a transient that recuires RTS action. In
this case, the RTS will still provice protection, even with
random failure of one.of the other three protection
channels. Three OPERABLE instrumentation channels in a
two-out-of-three configuration are generally required when
there is no potential for control system and protection
system interaction that could simultaneously create a need

{for RTS trip and disable one RTS channel. The ;

two-out-of-three and two-out-of-four configurations allow '

one channel to be tripped during maintenance or testing |without causing a reactor trip. Specific exceptions to the :above general philosophy exist and are discussed below. |

Reactor Trio System Functions

The safety analyses and OPERABILITY requirements applicable
to each RTS Function are discussed below:

1. Manual Reactor Trio

The Manual Reactor Trip ensures that the control room
operator can initiate a reactor trip at any time by
using either of two reactor trip switches in the
control room. A Manual Reactor Trip accomplishes the
same results as any one of the automatic trip
Functions. It is used by the reactor operator to shut
down the reactor whenever any parameter is rapidly
trending toward its Trip Setpoint.

Ob
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BASES

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

The LCO requires two Manual Reactor Trip channels to be
OPERABLE. Each channel is controlled by a manual

,

reactor trip switch. Each channel activates the
reactor trip breakers in both trains. Two independent
channels are required to be OPERABLE so that no single
random failure will disable the Manual Reactor Trip
Function.

In MODE 1 or 2. manual initiation of a reactor trip ,

must be OPERABLE. These are the MODES in which the
shutdown rods and/or control rods are partially or
fully withdrawn from the core. In MODE 3. 4. or 5. the
manual initiation Function must also be OPERABLE if one
or more shutdown rods or control rods are withdrawn or

,

the Rod Control System is capable of withdrawing the
shutdown rods or control rods. In this condition.
inadvertent control rod withdrawal is pnssible. In
MODE 3. 4. or 5. manual initiation of a reactor trip
does not have to be OPERABLE if the Rod Control System
is not capable of withdrawing the shutdown rods or
control rods and if all rods are fully inserted. If

A the rods cannot be withdrawn from the core or all of '

V the rods are inserted. there -is no need to be able to
trip the reactor. In MODE 6. the CRDMs are
disconnected from the control rods and shutdown rods.
Therefore, the manual initiation Function is not
required.

'

2. Power Ranae Neutron Flux
^

The NIS power range detectors are located external to
the reactor vessel and measure neutrons leaking from
the core. The NIS power range detectors provide input
to the Rod Control System and the Steam Generator (SG)
Water Level Control System. Therefore, the actuation

logic must be able to withstand an input failure to the
control system, which may then require the protection i

function actuation, and a single failure in the other '

channels providing the protection function actuation.
Note that this Function also provides a signal to
prevent automatic and manual rod withdrawal prior to l
initiating a reactor trip. Limiting further rod |withdrawal may terminate the transient and eliminate i

the need to trip the reactor. '

O
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( BASES

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

a. Power Ranae Neutron Flux-Hiah

The Power Range Neutron Flux-High trip Function
|

ensures that protection is provided, from all '

power levels, against a positive reactivity
excursion leading to DNB during power operations.
These can be caused by rod withdrawal or

|reductions in RCS temperature. '

The LCO requires all four of the Power Range
Neutron Flux-High channels to be OPERABLE. I

1

In MODE 1 or 2. when a positive reactivity |
excursion could occur, the Power Range Neutron

iFlux-High trip must be OPERABLE. This Function '

will terminate the reactivity excursion and shut '

down the reactor prior to reaching a power level !
that could damage tre fuel. In MODE 3. 4. 5. !
or 6. the NIS power range detectors cannot detect

[neutron levels in this range. In these MODES the
Power Range Neutron Flux-High does not have to be i

pi OPERABLE because the reactor is shut down and
V reactivity excursions into the power range are

extremely unlikely. Other RTS Functions and
administrative controls provide protection against
reactivity additions when in MODE 3. 4. 5. or 6.

b. Power Ranae Neutron Flux-Low

The LCO requirement for the Power Range Neutron
Flux-Low trip Function ensures that protection is
provided against a positive reactivity excursion
from low power or subcritical conditions.

,

The LCO requires all four of the Power Range
Neutron Flux-Low channels to be OPERABLE.

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

In MODE 1. below the Power Range Neutron Flux
.

(P-10 setpoint) and in MODE 2. the Power Range
Neutron Flux-Low trip must be OPERABLE. This
Function may be manually block'd by the operator
when two out of four power range channels are
greater than approximately 10% RTP (P-10
setpoint). This Function is automatically
unblocked when three out of four power range
channels are below the P-10 setpoint. Above the
P-10 setpoint. positive reactivity additions are
mitigated by the Power Range Neutron Flux-High
trip Function.

In MODE 3. 4. 5. or 6. the Power Range Neutron
Flux-Low trip Function does not have to be
OPERABLE because the reactor is shut down and the
NIS power range detectors cannot detect neutron
levels in this range. Other RTS trip Functions
dnd administrative Controls provide protection
against positive reactivity additions or power
excursions in MODE 3. 4. 5. or 6.

3. Power Ranae Neutron Flux Rate

The Power Range Neutron Flux Rate trips use the same
channels as discussed for Function 2 above.

a. Power Ranae Neutron Flux-Hiah Positive Rate

The Power Range Neutron Flux-High Positive Rate
trip Function ensures that protection is 3rovided
against rapid increases in neutron flux tlat are
characteristic of an RCCA drive rod housing
rupture and the accompanying ejection of the RCCA.
This Function compliments the Power Range Neutron
Flux-High and Low Setpoint trip Functions to
ensure that the criteria are met for a rod
ejection from the power range.

The LC0 requires all four of the Power Range
Neutron Flux-High Positive Rate channels to be
OPERABLE,

O
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BASES

APPLICABLE SAFETY ANALYSES. LC0. and APPLICABILITY (continued)

In MODE 1 or 2, when there is a potential to add a
large amount of positive reactivity from a Rod
Ejection Accident (REA), the Power Range Neutron
Flux-High Positive Rate trip must be OPERABLE.
In MODE 3. 4. 5. or 6. the Power Range Neutron
Flux-High Positive Rate trip Function does not
have to be OPERABLE because other RTS trip
Functions and administrative controls will provide
protection against positive reactivity additions.

b. Power Range Neutron Flux-Hiah Neaative Rate J

The Power Range Neutron Flux-High Negative Rate
trip Function ensures that protection is provided
for multiple rod drop accidents. At high power
levels, a multiple rod drop accident could cause
local flux peaking that would result in an
unconservative local DNBR. DNBR is defined as the
ratio of the heat flux required to cause a DNB at
a particular location in the core to the local
heat flux. The DNBR is indicative of the margin

p to DNB. No credit is taken for the operation of
( this Function for those rod drop accidents in

which the local DNBRs will be greater than the
limit. 1

The LCO requires all four Power Range Neutron
Flux-High Negative Rate channels to be OPERABLE

In MODE 1 or 2, when there is potential for a
multiple rod drop accident to occur, the Power
Range Neutron Flux-High Negative Rate trip must
be OPERABLE. In MODE 3. 4. 5. or 6. the Power !

Range Neutron Flux-High Negative Rate trip j
Function does not have to be OPERABLE because the
core is not critical and DNB is not a concern.

!

4

i

I
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APPLICABLE SAFETY ANALYSES LCO. and APPLICABILITY (continued)

4. Intermediate Range Neutron Flux

The Intermediate Range Neutron Flux trip Function
ensures that protection is provided against an
uncontrolled RCCA bank rod withdrawal accident from a l
subcritical condition during startup. This trip '

Function provides redundant protection to the Power
Range Neutron Flux-Low Setpoint trip Function. The
NIS intermediate range detectors are located external
to the reactor vessel and measure neutrons leaking from
the core. Note that this Function also provides a l
signal to prevent automatic and manual rod withdrawal
prior to initiating a reactor trip. Limiting further
rod withdrawal may terminate the transient and
eliminate the need to trip the reactor.

The LCO requires two channels of Intermediate Range
Neutron Flux to be OPERABLE. Two OPERABLE channels are
sufficient to ensure no single random failure will
disable this trip Function.

O Because this trip Function is important only during,V startup, there is generally no need to disable channels
for testing while the Function is required to be
OPERABLE. Therefore. a third channel is unnecessary.

4

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY ' continued)
i

In MODE 1 below the P-10 setpoint and in MODE 2 above
the P-6 setpoint, when there is a potential for an
uncontrolled RCCA bank rod withdrawal accident during
reactor startup, the Intermediate Range Neutron Flux
trip must be OPERABLE. Above the P-10 setpoint, the :
Power Range Neutron Flux-High Setpoint trip and the
Power Range Neutron Flux-High Positive Rate trip
provide core protection for a rod withdrawal accident.
In MODE 2 below the P-6 setpoint, the Source Range

i

Neutron Flux Trip provides the core protection for
reactivity accidents. In MODE 3. 4. or 5. the
Intermediate Range Neutron Flux trip does not have to
be OPERABLE because the control rods must be fully
inserted and only the shutdown rods may be withdrawn.
The reactor cannot be started up in this condition.
The core also has the required SDM to mitigate the
consequences of a positive reactivity addition
accident. In MODE 6. all rods are fully iriserted and
the core has a required increased SDM. Also, the NIS
intermediate range detectors cannot detect neutron
levels present in this MODE.

5. Source Ranae Neutron Flux

The LCO requirement for the Source Range Neutron Flux
trip Function ensures that protection is 3rovided
against an uncontrolled RCCA bank rod wit 1drawal
accident from a subcritical condition during startup.
This trip Function provides redundant protection to the
Power Range Neutron Flux-Low trip Function. In
MODES 3. 4. and 5. administrative controls also prevent
the uncontrolled withdrawal of rods. The NIS source
range detectors are located external to the reactor
vessel and measure neutrons leaking from the core. The ;

NIS source range detectors do not provide any inputs to '

control systems. The source range trip is the only RTS
automatic protection function required in MODES 3. 4.
and 5 when rods are capable of withdrawal or one or
more rods are not fully inserted. Therefore, the

functional capability at the specified Trip Setpoint is
assumed to be available.

3(V
BRAIDWOOD - UNITS 1 & 2 8 3.3.1 - 14 Revision 0

- . _ .



. - - . - .- -- .- - - . . . _. _ _ _ --.-

RTS Instrumentation
B 3.3.1

BASES

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

The Source Range Neutron Flux Function provides
protection for control rod withdrawal from subcritical,
boron dilution and control rod ejection events.

In MODE 2 when below the P--6 setpoint, and in MODES 3.
4. and 5 when there.is a potential for an uncontrolled
RCCA bank withdrawal accident two channels of Source
Range Neutron Flux trip must be OPERABLE. Two OPERABLE
channels are su'ficient to ensure no single random
failure will disable this trip Function. Above the P-6
setpoint the Intermediate Range Neutron Flux trip and
the Power Range Neutron Flux-Low trip will provide
core protection for reactivity accidents. Above the
P-6 setpoint. the NIS source range detectors are
de-energized.

In MODES 3. 4. and 5 with all rods fully inserted and )
the Rod Control System not capable of rod withdrawal. i

and in MODE 6. the out]uts of the Function to RTS logic
are not required OPERA 3LE. The requirements for the
NIS source range detectors to monitor core neutron

FN levels and provide indication of reactivity changes
iV that may occur as a result of events like a boron '

dilution are addressed in LCO 3.3.9. " Boron Dilution
Protection System (SDPS)" for. MODE 3. 4. or 5 and
LCO 3.9.3. " Nuclear Instrumentation." for MODE 6.

OG
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued) !

6. Overtemoerature AT

The Overtemperature AT trip Function is provided to
ensure that the design limit DNBR is met. This trip
Function also limits the range over which the Overpower
AT trip Function must provide protection. The inputs
to the Overtemperature AT trip include pressurizer
pressure, coolant temperature, axial power
distribution. and reactor power as indicated by loop AT |
assuming full reactor coolant flow. Protection from ;
violating the DNBR limit is assured for those j
transients that are slow with respect to delays from !

the core to the measurement system. The Function |monitors both variation in power and flow since a i

decrease in flow has a similar effect on AT as a power ;

increase. The Overtemperature AT trip Function uses '

each loop's AT as a measure of reactor power and is
comaared with a setpoint that is automatically varied
wit 1 the following parameters:

reactor coolant average temperature-the Trip ,

o
t''8 Setpoint is varied to correct for changes in !

() coolant density and specific heat capacity with l

changes in coolant temperature;

pressurizer pressure-the Trip Setpoint is variede
to correct for changes in system pressure; and

i

axial power distribution- the Overtemperature AT Ie
Trip Setpoint is varied to account for imbalances
in the axial power distribution as detected by the

,

NIS upper and lower power range detectors. If I

axial peaks are greater than the design limit, as I
indicated by the difference between the upper and i
lower NIS power range detectors, the Trip Setpoint

,

is reduced in accordance with Note 1 of
Table 3.3.1-1.

Dynamic compensation is included for system piping
delays from the core to the temperature measurement
system.

|

, ,m

b
|

BRAIDWOOD - UNITS 1 & 2 3 3.3.1 - 16 Revision 0



- . _ . . - . - .. . . . - . _ . - . .. . - - . . - - . - . . . . - -.-. ..

RTS Instrumentation
B 3.3.1

i

BASES

:
APPLICABLE-SAFETY ANALYSES. LCO, and APPLICABILITY (continued) |

The Overtemperature AT trip Function is calculated for j
each loop as described in Note 1 of Table 3.3.1-1. A

'

trip occurs if Overtemperature AT is indicated in two
jloops. Since the pressure and temperature signals are i

used for other control functions, the actuation logic
must be able to withstand an input failure to the
control system, which may then require the protection
function actuation, and a single failure in the other
channels providing the protection function actuation.
Note that this Function also provides a signal to
generate a turbine runback 3rior to reaching the Trip
Setpoint. A turbine runbacc will reduce turbine power
and reactor power. A reduction in power will normally
alleviate the Overtemperature AT condition and may
prevent a reactor trip.

The LC0 requires all four channels of the
Overtemperature AT trip Function to be OPERABLE. Note
that the Overtemperature AT Function receives input

4

from channels shared with other RTS Functions. )
Failures that affect multiple Functions require entry "

.Q into the Conditions applicable to all affectedV Functions.

In MODE 1 or 2, the Overtemperature AT trip must be
OPERABLE to prevent DNB. In MODE 3, 4. 5. or 6. this
trip Function does not have to be OPERABLE because the
reactor is not operating and there is insufficient heat
production to be concerned about DNB.

1

.

l

L

i'
'

|

'

;
i

iO ;
.
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

7. Overpower AT

The Overpower AT trip Function ensures that protection
is provided to ensure the integrity of the fuel (i.e.
no fuel pellet melting and less than 1% cladding
strain) under all possible overpower conditions. This
trip Function also limits the required range of the
Overtemperature AT trip Function and provides a backup
to the Power Range Neutron Flux-High trip. The
Overpower AT trip Function ensures that the allowable
heat generation rate (kW/ft) of the fuel is not
exceeded. It uses the AT of each loop as a measure of
reactor power with a setpoint that is automatically
varied with the following parameters:

reactor coolant average temperature-the Tripo
Setpoint is varied to correct for changes in
coolant density and specific heat capacity with
changes in coolant temperature: and

rate of change of reactor coolant averagee

(3 temperature-including dynamic compensation for( ,) the delays between the core and the temperature
measurement system.

The Overpower AT trip Function is calculated for each
loop as per Note 2 of Table 3.3.)-1. A trip occurs if
Overpower AT is indicated in two loops. Since the
temperature signals are used for other control
functions, the actuation logic must be able to
withstand an input failure to the control system, which
may then require the ]rotection function actuation and
a single failure in t1e remaining channels providing
the protection function actuation. Note that this
Function also provides a signal to generate a turbine
runback prior to reaching the Trip Setpoint. A turbine
runback will reduce turbine power and reactor power. A
reduction in power will normally alleviate the
Overpower AT condition and may prevent a reactor trip.

q
V
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

The LCO requires four channels of the Overpower AT trip
Function to be OPERABLE. Note that the Over)ower AT
trip Function receives input from channels slared with ;

other RTS Functions. Failures that affect multiple '

Functions require entry into the Conditions applicable
to all affected Functions.

In MODE 1 or 2. the Overpower AT trip Function must be
OPERABLE. These are the only times that enough heat is
generated in the fuel to be concerned about the heat '

generation rates and overheating of the fuel. In
MODE 3. 4. 5. or 6. this trip Function does not have to
be OPERABLE because the reactor is not operating and
there is insufficient heat production to be concerned
about fuel overheating and fuel damage.

8. Pressurizer Pressure

The same sensors provide input to the Pressurizer :
Pressure-High and-Low trips and the Overtemperature
AT trip. Since the Pressurizer Pressure channels areA also used to provide input to the Pressurizer Pressure i

-

Control System, the actuation logic must be able to
withstand an input failure to the control system, which
may then require the )rotection function actuation and
a single failure in t1e other channels providing the
protection function actuation.

a. Pressurizer Pressure-Low

The Pressurizer Pressure-Low trip Function
ensures that protection is provided against
violating the DNBR limit due to low pressure.

The LCO requires four channels of Pressurizer
Pressure-Low to be OPERABLE.

|

|

i

I
'
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)
:

In MODE 1, when DNB is a major concern, the '

Pressurizer Pressure-Low trip must be OPERABLE.
This trip Function is automatically enabled on

.

!
increasing power by the P-7 interlock (NIS power i
range P-10 or turbine impulse pressure P-13
greater than approximately 10% of full power
equivalent). On decreasing power, this trip
Function is automatically blocked below P-7.
Below the P-7 setpoint, no conceivable power
distributions can occur that would cause DNB
concerns.

b. Pressurizer Pressure-Hiah

The Pressurizer Pressure-High trip Function
ensures that protection is provided against
overpressurizing the RCS. This trip Function
operates in conjunction with the pressurizer
relief and safety valves to prevent RCS
overpressure conditions.

t] The LCO recuires four channels of the Pressurizer !

\v Pressure-Figh to be OPERABLE.

The Pressurizer Pressure-High LSSS is selected to
be below the pressurizer safety valve actuation
pressure and above the Power Operated Relief Valve
(PORV) setting. This setting minimizes challenges
to safety valves while avoiding unnecessary
reactor trip for those pressure increases that can

,

be controlled by the PORVs. |
i

I

i

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

In MODE 1 or 2. the Pressurizer Pressure-High
trip must be OPERABLE to help prevent RCS
overpressurization and minimize challenges to the
relief and safety valves. In MODE 3. 4. 5. or 6.
the Pressurizer Pressure-High trip Function does
not have to be OPERABLE because transients that
could cause an overpressure condition will be slow
to occur. Therefore, the operator will have
sufficient time to evaluate unit conditions and
take corrective actions. In addition, the Low
Temperature Overpressure Protection Systems
provide overpressure protection in MODE 4. MODE 5.
and in MODE 6 with the reactor vessel head on. |

,

9. Pressurizer Water-Level-Hiah

The Pressurizer Water Level-High trip Function
provides a backup signal for the Pressurizer
Pressure-High trip and also provides protection
against water relief through the pressurizer safety
valves. These valves are designed to pass steam in ;

~'N
~ (t/

order to achieve their design energy removal rate. A
reactor trip is actuated prior to the pressurizer
becoming water solid. The LC0 requires three channels
of Pressurizer Water Level-High to be OPERABLE. The
channel Allowable Values are specified in percent
instrument span. The pressurizer level channels are
used as in)ut to the Pressurizer Level Control System.
A fourth clannel is not required to address control /
protection interaction concerns. The level channels do
not actuate the safety valves, and the high pressure
reactor trip is set below the safety valve setting.
Therefore, with the slow rate of charging available.
pressure overshoot due to level channel failure cannot
cause the safety valve to lift before reactor high
pressure trip.

|

'u
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)
'

In MODE 1, when there is a potential for overfilling !

the pressurizer. the Pressurizer Water Level-High trip
must be OPERABLE. This trip Function is automatically '

enabled on increasing power by the P-7 interlock. On :

decreasing power, this trip Function is automatically !
blocked below P-7. Below the P-7 setpoint. transients '

that could raise the pressurizer water level will be ,

slow and the operator will have sufficient time to
.

evaluate unit conditions and take corrective actions. i

10. Reactor Coolant Flow-Low

The Reactor Coolant Flow-Low Function ensures that
protection is provided against violating the DNBR limit
due to low flow in the RCS loops, while avoiding
reactor trips due to normal variations in loop flow.
Each RCS loop has three flow detectors to monitor flow.
The flow signals are not used for any control system
input.

;
'

The LC0 requires three Reactor Coolant Flow-Low

O channels per loop to be OPERABLE in MODE 1 above P-7.
Each loop is considered a separate Function. The
channel Allowable Values are s)ecified in percent of 1
loop minimum measured flow. T1e minimum measured flow
is 92.850 gpm. 1

1

The Reactor Coolant Flow-Low Function encompasses a |
single loop and a two loop trip logic. In MODE 1 above !
the P-7 setpoint and below the P-8 setpoint, a loss of
flow in two or more loops will initiate a reactor trip.
Above the P-8 setpoint, which is approximately 30% RTP,
a loss of flow in any one RCS loop will actuate a
reactor trip because of the higher )ower level and the
reduced margin to the design limit )NBR. Below the P-7
setpoint, all reactor trips on low flow are
automatically blocked since no conceivable power
distributions could occur that would cause a DNB
concern at this low power level,

i

!

I
l
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APPLICABLE SAFETY ANALYSES LCO, and APPLICABILITY (continued) |

11. Reactor Coolant Pumo (RCP) Breaker Position

The RCP Breaker Position trip Function operates on four
auxiliary contacts per train. Each train is considered
a separate Function. This Function anticipates the
Reactor Coolant Flow-Low trips to avoid RCS heatup

,that would occur before the low flow trip actuates.

The RCP Breaker Position trip Function ensures that
protection is provided against violating the DNBR limit
due to a loss of flow in two or more RCS loops. The
position of each RCP breaker is monitored. Above th |

P-7 setpoint, a loss of flow in two or more loops will
initiate a reactor trip. This trip Function will
generate a reactor trip before the Reactor Coolant
Flow-Low Trip Setpoint is reached.

One OPERABLE channel is sufficient for this Function
because the RCS Flow-Low trip alone provides
sufficient protection of unit SLs for loss of flow
events. The RCP Breaker Position trip serves only to

( anticipate the low flow trip, minimizing the thermal
transient associated with loss of an RCP.

This Function measures only the discrete position (open
or closed) of the RCP breaker, using a position switch.
Therefore, the Function has no adjustable trip setpoint
with which to associate an LSSS.

In MODE 1 above the P-7 setpoint, the RCP Breaker
Position trip must be OPERABLE. Below the P-7
setpoint, all reactor trips on loss of flow are
automatically blocked since no conceivable power -

distributions could occur that would cause a DNB
concern at this low power level. Above the P-7
setpoint, the reactor trip on loss of flow in two RCS i
loops is automatically enabled.

;
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

12. Undervoltaae Reactor Coolant Pumos

The Undervoltage RCPs reactor trip Function ensures
that protection is provided against violating the DNBR
limit due to a loss of flow in two or more RCS loops.
The voltage to each RCP is monitored. Above the P-7
setpoint. a loss of voltage detected on two or more RCP
buses will initiate a reactor trip. This trip Function
will generate a reactor trip before the Reactor Coolant
Flow-Low (Two Loops) Trip Setpoint is reached. Time
delays are incorporated into the Undervoltage RCPs
channels to prevent reactor trips due to momentary
electrical power transients.

The LCO requires four Undervoltage RCPs channels to be
OPERABLE. There are two undervoltage sensing relays on
each 6.9 kV bus which feeds an RCP. One relay provides
an input to reactor trip logic Train A and the other
relay provides an input to reactor trip logic Train B.
Each reactor trip logic train requires input from two
of the four buses to initiate a reactor trip. Each
train is considered a separate Function.

In MODE 1 above the P-7 setpoint, the Undervoltage RCP '

trip must be OPERABLE. Below the P-7 setpoint, C l
reactor trips on loss of flow are automatically olocked
since no conceivable power distributions could occur
that would cause a DNB concern at this low power level..
Above the P-7 setpoint, the reactor trip on loss of

,

|

flow in two or more RCS loops is automatically enabled.
This Function uses the same relays as the Engineered
Safety Feature Actuation System (ESFAS) Function 6.e. !

"Undervoltage Reactor Coolant Pump (RCP)" start of the |
Auxiliary Feedwater (AF) pumps. '

i

,
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APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)

13. Underfreauency Reactor Coolant Pumos

The Underfrequency RCPs reactor trip Function ensures
that protection is provided against violating the DNBR
limit due to a loss of flow in two or more RCS loops
from a major network frequency disturbance. An ;:

underfrequency condition wil1 s1ow down the pumps,
thereby reducing their coastdown time following a pump
trip. The proper coastdown time is required so that
reactor heat can be removed immediately after "eactor I

trip. The frequency of each RCP bus is monitcred.
Above the P-7 setpoint, a loss of frequency oetected on
two or more RCP buses will initiate a reactor trip.
This trip Function will generate a reactor trip before
the Reactor Coolant Flow-Low (Two Loops) Trip Setpoint
is reached. Time delays are incorporated into the
Underfrequency RCPs channels to prevent reactor trips
due to momentary electrical power transients.

The LC0 requires four Underfrecuency RCPs channels to
be OPERABLE. There are two uncerfrequency sensing

(~ relays on each 6.9 kV bus which feeds an RCP. One
relay provides an input to reactor trip logic Train A*

and the other relay provides an input to reactor trip
logic Train B. Each reactor trip logic train requires
input from two of th four buses to initiate a reactor
trip. Each train is considered a separate Function.

In MODE 1 above the P-7 setpoint, the Underfrequency
RCPs trip must be OPERABLE. Below the P-7 setpoint,
all reactor trips on loss of flow are automatically
blocked since no conceivable power distributions could
occur that would caise a DNB concern at this low power
level. Above the P-l setpoint. the reactor trip on
loss of flow in two or more RCS loops is automatically
enabled.

!O
|
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

14. Steam Generator Water Level-Low Low '

The SG Water Level-Low Low trip Function ensures that
protection is )rovided against a loss of heat sink and
actuates the A System prior to uncovering the SG
tubes. The SGs are the heat sink for the reactor. In
order to act as a heat sink, the SGs must contain a
minimum amount of water. A narrow range low low level
in any SG is indicative of a loss of heat sink for the
reactor. The level transmitters provide input to the
SG Level Control System. Therefore, the actuation
logic must be able to withstand an input failure to the
control system, which may then require the protection
function actuation, and a single failure in the other
channels providing the protection function actuation.
This Function also performs the ESFAS function of
starting the AF pumps on low low SG level.

The LCO requires four channels of SG Water Level-Low
Low per SG to be OPERABLE in which these channels are
shared between protection and control. Each SG is

(3 considered a separate Function. The Channel Allowable
V Values are specified in percent of narrow range

instrument span.

In MODE 1 or 2, when the reactor requires a heat sink,
the SG Water Level-Low Low trip must be OPERABLE. The
normal source of water for the SGs is the Feedwater
(FW) System (not safety related). The AF System is the
safety related backup source of water to ensure that
the SGs remain the heat sink for the reactor. During
normal startups and shutdowns, the startup feedwater
pump provides feedwater to maintain SG 1evel. In
MODE 3. 4. 5. or 6. the SG Water Level-Low Low
Function does not have to be OPERABLE because the FW
System may not be in operation and the reactor is not
operating or critical.

O
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

15. Turbine Trio

a. Turbine Trio-Emeraency Trio Header Pressure

The Turbine Trip-Emergency Trip Header Pressure
trip Function anticipates the loss of heat removal
capabilities of the secondary system following a
turbine trip. This trip Function acts to minimize
the pressure / temperature transient on the reactor.
Any turbine trip from a power level below the P-8
setpoint. approximately 30% power. will not
actuate a reactor trip. Two trains of three
pressure switches monitor the control oil pressure
in the Turbine Electrohydraulic Control System. A
low pressure condition sensed by two-out-of-three
pressure switches in either protection train will
actuate a reactor trip. These pressure switches
do not provide any input to the control system.
The unit is designed to withstand a complete loss
of load and not sustain core damage or challenge
the RCS pressure limitations. Core protection is

T arovided by the Pressurizer Pressure-High triprunction and RCS integrity is ensured by the
pressurizer safety valves.

The LCO requires three channels in each train of
Turbine Trip-Emergency Trip Header Pressure to be
OPERABLE in MODE 1 above P-8. Each train is'

considered a separate Function.

Below the P-8 setpoint, a turbine trip does not
actuate a reactor trip. In MODE 2. 3. 4. 5. or 6.
there is no potential for a turbine trip and the
Turbine Trip-Emergency Trip Header Pressure trip
Function does not need to be OPERABLE.
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

b. Turbine Trio-Turbine Throttle Valve Closure '

'

The Turbine Trip-Turbine Throttle Valve Closure
trip Function anticipates the loss of heat removal

.,

capabilities of the secondary system following a t

turbine trip from a power level above the P-8 '

setpoint. approximately 30% power. This action
will actuate a reactor trip. The trip Function
anticipates the loss of secondary heat removal ;

capability that occurs when the throttle valves
close. Tripping the reactor in anticipation of )
loss of secondary heat removal acts to minimize
the pressure and temaerature transient on the :
reactor. This trip runction will not and is not !
required to operate in the presence of a single
channel failure. The unit is designed to
withstand a complete loss of load and not sustain !

core damage or challenge the RCS pressure !

limitations. Core protection is provided by the
Pressurizer Pressure-High trip Function, and RCS
integrity is ensured by the pressurizer safety
valves. This trip Function is diverse to the
Turbine Tri a-Emergency Trip Header Pressure trip i

Function. Each turbine throttle valve is equipped
with one limit switch that inputs to the RTS.
Each limit switch is equipped with two contacts.
One contact provides input to reactor trip logic 2

Train A and the other contact provides an input to ,

reactor trip logic Train B. If all four limit |
switches indicate that the throttle valves are all
closed, a reactor trip is initiated.

The LSSS for this Function is set to assure
channel trip occurs when the associated throttle
valve is completely closed.

The LCO requires four Turbine Trip-Turbine
Throttle Valve Closure channels per train, to be
OPERABLE in MODE 1 above P-8. All four channels
must trip to cause reactor trip.

Oa
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (contirued) 1

Below the P-8 set)oint a loao rejection can be i

accommodated by t1e Steam Dump System. In MODE 2. :
3. 4. 5. or 6. there is no potential for a load
rejection, and the Turbine Trip-Turbine Throttle
Valve Closure trip Function does not need to be j
OPERABLE. |

|

16. Safety In.iection (SI) Inout from Enaineered Safety
Feature Actuation System

lThe SI Input from ESFAS ensures that if a reactor trip i
has not already been generated by the RTS. the ESFAS ;

automatic actuation logic will initiate a reactor trip |upon any signal that initiates SI. This is a condition |of acceptability for the Loss Of Coolant Accident
(LOCA). However, other transients and accidents take
credit for varying levels of ESF performance and rely
u)on rod insertion, except for the most reactive rod ,

tlat is assumeo to be fully withdrawn, to ensure |,

| reactor shutdown. Therefore, a reactor trip is
initiated every time an SI signal is present. i

'

Allowable Values are not applicable to this Function.
| The SI Input is provided by relay in the ESFAS.
| Therefore, there is no measurement signal with which to
i associate an LSSS.

The LCO requires two trains of SI Input from ESFAS to
be OPERABLE in MODE 1 or 2.,

!

A reactor trip is initiated every time an SI signal is
present. Therefore, this trip Function must be
OPERABLE in MODE 1 or 2, when the reactor is critical .,

! and must be shut down in the event of an accident. In
i MODE 3. 4. 5. or 6, the reactor is not critical, and

this trip Function does not need to be OPERABLE.

i

I

j

i
d
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

17. Reactor Trio System Interlocks

Reactor protection interlocks are provided to ensure
reactor trips are in the correct configuration for the
current unit status. They back up operator actions to
ensure protection system Functions are not bypassed
during unit conditions under which the safety analysis
assumes the Functions are not bypassed. Therefore, the

interlock Functions do not need to be OPERABLE when the
associated reactor trip functions are outside the
applicable MODES. These are:

a. Source Ranae Block Permissive. P-6

The Source Range Block Permissive. P-6 interlock I

is actuated when any NIS intermediate range l
channel goes approximately one decade above the 1

minimum channel reading. If both chanriels drop j
below the setpoint, the permissive will l
automatically be defeated. The LCO requirement i

for the P-6 interlock ensures that the following
("N Functions are performed:
L)

e on increasing power, the P-6 interlock
allows the manual block of the NIS Source
Range. Neutron Flux reactor tri). This !
prevents a premature block of t1e source '

range trip and allows the operator to ensure
that the intermediate range is OPERABLE
prior to leaving the source range. When the ;

source range trip is blocked, the high !

voltage to the detectors is also removed:
and

e on decreasing power, the P-6 interlock
automatically energizes the NIS source range
detectors, and enables the NIS Source Range
Neutron Flux reactor trip and Boron Dilution
Prevention System (BDPS) actuation.

|

!

O(~'N
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

The LCO requires two channels of Source Range
Block Permissive. P-6 interlock to be OPERABLE in
MODE 2 when below the P-6 interlock setpoint.

Above the P-6 interlock setpoint, the NIS Source
Range Neutron Flux reactor trip will be blocked.
and this Function will no longer be necessary.

In MODE 3. 4. 5. or 6. the P-6 interlock does not
have to be OPERABLE because the NIS Source Range
is providing core prctection.

b. Low Power Reactor Trios Block. P-7

The Low Power Reactor Trips Block, P-7 interlock
is actuated by input from either the Power Range
Neutron Flux. P-10. or the Turbine Impulse
Pressure. P-13 interlock. The LCO requirement
for the P-7 interlock ensures that the following
Functions are performed:

'~' (1) on increasing power, the P-7 interlock(j) automatically enables reactor trips on the
following Functions:

o Pressurizer Pressure-Low:

e Pressurizer Water Level-High:

e Reactor Coolant Flow-Low (Two Loops):

* Reactor Coolant Pump (RCP) Breaker
Position:

e Undervoltage RCPs: and

o Underfrequency RCPs.

q
(_ /
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

These reactor trias are only required when
operating above t1e P-7 setpoint
(approximately 10% power). The reactor

itrips provide protection against violating
ithe DNBR limit. Below the P-7 setpoint. the
!RCS is capable of providing sufficient

natural circulation without any RCP running.

(2) on decreasing 3ower, the P-7 interlock
automatically ] locks reactor trips on the
following Functions:

o Pressurizer Pressure-Low:

Pressurizer Water Level-High;o

Reactor Coolant Flow-Low (Two Loops);e

e RCP Breaker Position;

e Undervoltage RCPs: and-

(,3f

) e Underfrequency RCPs.

Allowable Value are not applicable to the P-7
interlock because it is a logic Function and thus '

has no parameter with which to associate an LSSS.

The low power trips are blocked below the P-7
setpoint and unblocked above the P-7 setpoint. In
MODE 2. 3. 4. 5. or 6. this Function does not have
to be OPERABLE because the interlock performs its
Function when power level dro]s below
approximately 10% power, whic1 is in MODE 1.

l

|

|

.m
(_)
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued) '

c. Power Ranae Neutron Flux. P-8 :

The Power Range Neutron Flux. P-8 interlock is
actuated at approximately 30% power as determined

;

by two-out-of-four NIS power range detectors. The
P-8 interlock automatically enables the Reactor
Coolant Flow-Low (Single Loop) reactor trip on ;

low flow in one or more RCS loops on increasing '

power. The LCO requirement for this trip Function
ensures that protection is provided against a loss
of flow in any RCS loop that could result in DNB i

conditions in the core when greater than
approximately 30% power. ;

The P-8 interlock ensures that the Turbine
Trip-Emergency Trip Header Pressure and Turbine '

Trip-Turbine Throttle Valve Closure reactor trips
are enabled above the P-8 setpoint. Above the P-8
setpoint..a turbine trip may cause a load '

rejection beyond the capacity of the Steam Dump
System. A reactor trip is automatically initiated

O on a turbine trip when it is above the P-8
C/ setpoint. to minimize the transient on the

,

reactor. On decreasing power, the reactor trips
on turbine tr1) and low flow in one loop are
automatically alocked.

The LC0 requires three channels of Power Range |
Neutron Flux. P-8 interlock to be OPERABLE in '

MODE 1. i

In MODE 1, a loss of flow in one RCS loop could
result in DNB conditions. so the Power Range
Neutron Flux. P-8 interlock must be OPERABLE. In
MODE 2, 3. 4. 5. or 6. this Function does not have
to be OPERABLE because the core is not 3roducing
sufficient power to be concerned about JNB
conditions.

f

.

|
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

In MODE 1. a turbine trip could cause a load
rejection beyond the capacity of the Steam Dump
System. so the Power Range Neutron Flux interlock
must be OPERABLE. In MODE 2. 3. 4. 5, or 6. this

Function does not have to be OPERABLE because the
reactor is not at a power level sufficient to have
a load rejection beyond the capacity of the Steam
Dump System.

d. Power Ranae Neutron Flux. P-10

The Power Range Neutron Flux. P-10 interlock is
actuated at approximately 10% power, as determined
by two-out-of-four NIS power range detectors. If
power level falls below 10% RTP on 3 of
4 channels, the nuclear instrument trips will be
automatically unblocked. The LCO requirement for
the P-10 interlock ensures that the following
Functions are performed:

e on increasing power, the P-10 interlock

(~)'s allows the operator to manually block the
' Intermediate Range Neutron Flux reactor l

trip. Note that blocking the reactor trip j

also blocks the signal to prevent automatic
and manual rod withdrawal:

e on increasing power, the P-10 interlock
allows the operator to manually block the
Power Range Neutron Flux-Low reactor trip:

e on increasing power, the P-10 interlock
automatically provides a backup signal to
block the Source Range Neutron Flux reactor
trip, and also to de-energize the NIS source
range detectors;

e the P-10 interlock provides one of the two
inputs to the P-7 interlock: and

i

j fh
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APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)

on decreasing power. the P-10 interlocke
automatically enables the Power Range
Neutron Flux-Low reactor trip and the
Intermediate Range Neutron Flux reactor trip
(and rod stop).

The LCO requires three channels of Power Range
Neutron Flux P-10 interlock to be OPERABLE in
MODE 1 or 2.

OPERABILITY in MODE 1 ensures the Function is
available to perform its decreasing power
Functions in the event of a reactor shutdown.
This Function must be OPERABLE in MODE 2 to ensure
that core protection is provided during a startup
or shutdown by the Power Range Neutron Flux-Low
and Intermediate Range Neutron Flux reactor trips.
In MODE 3, 4. 5. or 6. this Function does not have
to be OPERABLE because the reactor is not at power
and the Source Range Neutron Flux reactor trip
provides core protection.

() e. Turbine Imoulse Pressure. P-13
i

The Turbine Impulse Pressure. P-13 interlock is I

actuated when the pressure in the first stage of |
the high pressure turbine is greater than i
approximately 10% of the rated full power !
pressure. This is determined by one-out-of-two
pressure detectors. The LCO requirement for this
Function provides one of the two inputs to the P-7 |

interlock.

The LCO requires two channels of Turbine Impulse
Pressure. P-13 interlock to be OPERABLE in MODE 1.

The Turbine Impulse Chamber Pressure. P-13
interlock must be OPERABLE when the turbine
generator is operating. The interlock Function is
not required OPERABLE in MODE 2. 3. 4. 5 or 6
because the turbine generator is not operating.

ry
G
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

18. Reactor Trio Breakers
,

This trip Function applies to the RTBs exclusive of
individual trip mechanisms. The LCO requires two
OPERABLE trains of trip breakers. A trip breaker train
consists of all trip breakers associated with a single

'
RTS logic train that are racked in, closed, and capable,

of su) plying power to the Rod Control System. Two
OPERA3LE trains ensure no single random failure cani 1

'

disable the RTS trip capability. |

'

These trip Fuictions must be OPERABLE in MODE 1 or 2
when the reactor i; critical. In MODE 3. 4. or 5.
these RTS trip Functions must be OPERABLE when the Rod
Control System is capable of rod withdrawal or one or
more rods are not fully inserted.

| 19. Reactor Trio Breaker Undervoltaae and Shunt Trio
Mechanisms

The LCO requires both the Undervoltage and Shunt Trip
' ('N Mechanisms to be OPERABLE for each RTB that is in
\_,) service. The trip mechanisms are not required to be j

OPERABLE for trip breakers that are open, racked out. i

incapable of supplying power to the Rod Control System, !

or declared ino3erable under Function 18 above.
OPERABILITY of >oth trip mechanisms on each breaker
ensures that no single trip mechanism failure will i

prevent opening any breaker on a valid signal.
1

These trip Functions must be OPERABLE in MODE 1 or 2 I

when the reactor is critical. In MODE 3, 4 or 5.
these RTS trip Functions must be OPERABLE when the Rod
Control System is capable of rod withdrawal or one or
more rods are not fully inserted.

!
I

1
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

20. Automatic Trio Loaic

The LCO requirement for the RTBs (Functions 18 and 19)
and Automatic Trip Logic (Function 20) ensures that
means are provided to interrupt the power to allow the
rods to fall into the reactor core. Each RTB is
equipped with an undervoltage coil and a shunt trip

1

coil to trip the breaker open when needed. Each RTB is
equip)ed with a bypass breaker to allow testing of the
trip 3reaker while the unit is at power. The reactor
trip signals generated by the RTS Automatic Trip Logic
cause the RTBs and associated bypass breakers to open
and shut down the reactor.

The LCO requires two trains of RTS Automatic Trip Logic
to be OPERABLE. Having two OPERABLE trains ensures
that random failure of a single logic train will not
prevent reactor trip.

These trip Functions must be OPERABLE in MODE 1 or 2
when the reactor is critical. In MODE 3. 4. or 5.
these RTS trip Functions must be OPERABLE when the Rod( Control System is capable of rod withdrawal or one or
more rods are not fully inserted.

The RTS instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

ACTIONS A Note has been added to the ACTIONS to clarify the
a) plication of Completion Time rules. The Conditions of
t1is Specification may be entered independently for each
Function listed in Table 3.3.1-1.

In the event a channel's Trip Set)oint is found
nonconservative with respect to t1e Allowable Value, or the
transmitter, instrument loop. signal processing electronics,
or bistable is found inoperable. then all affected Functions
3rovided by that channel must be declared inoperable and the
_C0 Condition (s) entered for the protection Function (s)
affected.

O
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ACTIONS (continued). I

When the number of inoperable channels in a trip Function
exceed those specified in all related Conditions associated ;

with a trip Function, then the unit is outside the safety i
| analysis. Therefore LCO 3.0.3 must be immediately entered

if applicable in the current MODE of operation.

| A.1 s

. 1
! Condition A applies to all RTS protection Functions.
I Condition A addresses the situation where one or more
j required channels or trains for one or more Functions are
! inoperable at the same time. The Required Action is to

refer to Table 3.3.1-1 and to take the Required Actions for :the protection functions affected. The Completion Times are
those from the referenced Conditions and Required Actions.

B.1 and B.2

Condition B applies to the Manual Reactor Trip in MODE 1
or 2. This action addresses the train orientation of the

| SSPS for this Function. With one channel inoperable, the
/^% ino)erable channel must be restored to OPERABLE statusI

Cl wit 1in 48 hours. In this Condition the remaining OPERABLE
. channel is adequate to perform the safety function.
!

| The Completion Time of 48 hours is reasonable considering
that there are two automatic actuation trains and another

j manual initiation channel OPERABLE, and the low probability
| of an event occurring during this interval.

If the Manual Reactor Trip Function cannot be restored to
OPERABLE status within the allowed 48 hour Completion Time.

| the unit must be brought to a MODE in which the requirement
, does not apply. To achieve this status, the unit must be
| brought to at least MODE 3 within 6 additional hours |'

(54 hours total time). The 6 additional hours to reach '

MODE'3 is reasonable, based on operating experience, to
reach MODE 3 from full power operation in an orderly manner !

! and without challenging plant systems. With the unit in
MODE 3. Action C would apply to any inoperable Manual
Reactor Trip Function if the Rod Control System is capable
of rod withdrawal or one or more rods are not fully
inserted.

;

;

'O
f
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ACTIONS (continued) I

l
C.1 and C.2 |

Condition C applies to the following reactor trip Functions
in MODE 3. 4. or 5 with the Rod Control System capable of
rod withdrawal or one or more rods are not fully inserted:

Manual Reactor Trip:
.!

e

e RTBs:

RTB Undervoltage and Shunt Trip Mechanisms; and I
e

Automatic Trip Logic.e

This action addresses the train orientation of the SSPS for '

these Functions. With one channel or train inoperable, the |

inoperable channel or train must be restored to OPERABLE |
status within 48 hours. If the affected Function (s) cannot
be restored to OPERABLE status within the allowed 48 hour
Completion Time, the unit must be placed in a MODE in which |the requirement does not apply. To achieve this status, the i

FN action must be initiated within the same 48 hours to ensure ;

1) that all rods are fully inserted, and the Rod Control System
must be ] laced in a condition incapable of rod withdrawal
within 11e next hour. The additional hour provides
suffici nt time to accomplish the action in an orderlyo

manner With rods fully inserted and the Rod Control System
incapable of rod withdrawal. these Functions are no longer
requi red.

The Completion Time is reasonable considering that in this
|Condition, the remaining OPERABLE train is adequate to

perform the safety function, and given the low probability
of an event occurring during this interval.

.

(~)
LJ
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BASES

ACTIONS (continued)

A Note to the ACTIONS restricts the transition from MODE 5
with the Rod Control System not capable of rod withdrawal

,

and all rods fully inserted, to MODE 5 with the Rod Control
System capable of rod withdrawal or all rods not fully
inserted for Functions 18,19. and 20 while complying with
the ACTIONS (i.e., while the LCO is not met). LCO 3.0,4
typically allows entry into MODES or other specified
conditions in the Ap)licability while in MODE 5 however,
the restriction of t1is Note is necessary to assure an
OPERABLE RTS function prior to commencing operation with the
Rod Control System capable of rod withdrawal or all rods not
fully inserted.

D.1.1. D.1.2. D.2.1. D.2.2. and D.3

Condition D applies to the Power Range Neutron Flux-High
Function.

The NIS power range detectors provide input to the Rod
Control System and the SG Water Level Control System and,
therefore, have a two-out-of-four trip logic. A knownp inoperable channel must be placed in the tripped condition.
This results in a partial trip condition requiring onlyv
one-out-of-three logic for actuation. The 6 hours allowed
to place the inoperable channel in the tripped condition is
justified in WCAP-10271-P-A (Ref. 7).

In addition to placing the ino)erable channel in the trip)ed
condition. THERMAL POWER must Je reduced to s 75% RTP witlin
12 hours. Reducing the power level prevents operation of
the core with radial power distributions beyond the design

,

<

limits. With one of the NIS power range detectors
inoperable. 1/4 of the radial power distribution monitoring
capability may be lost.

:

i

|

|
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ACTIONS (continued)

As an alternative to the above actions, the inoperable
channel can be placed in the tripped condition within
6 hours and the OPTR monitored once every 12 hours as per
SR 3.2.4.2. OPTR verification. Calculating OPTR every
12 hours compensates for the Jotential lost monitoring
capability due to the inopera]le NIS power range channel and
allows continued unit operation at power levels a 75% RTP.
The 6 hour Com)letion Time and the 12 hour Frequency are
consistent witi LCO 3.2.4. "OUADRANT POWER TILT RATIO
(0PTR)."

As an alternative to the above Actions, the plant must be
placed in a MODE where this Function is no longer required
OPERABLE. Twelve hours are allowed to place the plant in
MODE 3. This is a reasonable time, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging alant systems. If Required
Actions cannot be completed witlin their allowed Completion
Times, LC0 3.0.3 must be entered.

The Requirea Actions have been modified by a Note that
/^s allows placing tee ino]erable channel in the bypass
U condition for up to 4 lours while performing routine

surveillance testing of other channels. The Note also
allows placing the inoperable channel in the bypass
condition to allow setpoint adjustments of other channels
when required to reduce the setpoint in accordance with
other Technical Specifications. The 4 hour time limit is
justified in Reference 7.

Required Action D.2.2 has been modified by a Note which only
requires SR 3.2.4.2 to be performed if the Power Range
Neutron Flux input to OPTR becomes inoperable. Failure of a
component in the Power Range Neutron Flux Channel which
renders the High Flux Trip Function inoperable may not
affect the capability to monitor OPTR. As such, determining
OPTR using this movable incore detectors once per 12 hours
may not be necessary.

O
BRAIDWOOD - UNITS 1 & 2 B 3.3.1 - 41 Revision 0 ;

i

!



RTS Instrumentation
B 3.3.1

. -

(v) BASES

ACTIONS (continued)

E.1 and E.2

Condition E applies to the following reactor trip Functions:

o Power Range Neutron Flux--Low:

Overtemperature AT:e

e Overpower AT:

Power Range Neutron Flux-High Positive Rate:o

Power Range Neutron Flux-High Negative Rate;o

e Pressurizer Pressure-High: and

e SG Water Level-Low Low.

A known inoperable channel must be placed in the tripped
condition within 6 hours. Placing the channel in the
tripped condition results in a partiai trip condition

(] requiring only one-out-of-three logic for actuation of the
/ two-out-of-four trips. The 6 hours allowed to place the

inoperable channel in the tripped condition is justified in
Reference 7.

If the operable channel cannot be placed in the trip i

condition within the specified Completion Time, the unit !
must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
] lace the unit in MODE 3. Six hours is a reasonable time. <

3ased on operating experience, to place the unit in MODE 3
from full power in an orderly manner and without challenging
plant systems.

The Required Actions have been modified by a Note that
allows placing the ino]erable channel in the bypassed
condition for up to 4 lours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justified in Reference 7.

n
i <

U
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BASES

ACTIONS (continued)

F.1 and F.2

Condition F a) plies to the Intermediate Range Neutron Flux
trip when THERMAL POWER is above the P-6 set)oint and below
the P-10 setpoint and one channel is inoperaale. Above the
P-6 setpoint and below the P-10 setpoint, the NIS
intermediate range detector performs the monitoring
Functions. 'If THERMAL POWER is greater than the P-6
setpoint but less than the P-10 setpoint. 2 hours is allowed
to reduce THERMAL POWER below the P-6 setpoint or increase
to THERMAL POWER above the P-10 setpoint. The provisions of
LCO 3.0.4 allow entry into a MODE or other specified
condition in the Applicability as directed by the Required >

Actions. Therefore, a MODE change is permitted with one
channel inoperable whenever Required Action F.2 is used.
The NIS Intermediate Range Neutron Flux channels must be
OPERABLE when the power level is above the capability of the
source range. P-6. and below the capability of the power
range. P-10. If THERMAL POWER is greater than the P-10
setpoint the NIS power range detectors perform the
monitoring and protection functions and the intermediate

,/ N range is not required. The Completion Times allow for a
V slow and controlled power adjustment above P-10 or below P-6

and take into account the redundant capability afforded by
the redundant OPERABLE channel, and the low probability of
its failure during this Jeriod. This action does not
require the inoperable clannel to be tripped because the
Function uses one-out-of-two logic. Tripping one channel
would trip the reactor. Thus, the Required Actions
specified in this Condition are only applicable when channel
failure does not result in reactor trip.

L

,

i

' (_/
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BASES

ACTIONS (continued) |
I G.1 and G.2 {

Condition G applies to two inoperable Intermediate Range
'
:

Neutron Flux trip channels in MODE 2 when THERMAL POWER is
above the P-6 setpoint and below the P-10 setpoint, i

Required Actions specified in this Condition are only :

applicable when channel failures do not result in reactor
trip. Above the P-6 setpoint and below the P-10 setpoint,
the NIS intermediate range detector performs the monitoring
Functions. With no intermediate range channels OPERABLE.
the Required Actions are to suspend operations involving

.

|positive reactivity additions immediately. This will ;

preclude any power level increase since there are no ;

OPERABLE ~ Intermediate Range Neutron Flux channels. The
operator must also reduce THERMAL POWER below the P-6

isetpoint within two hours. Below P-6. the Source Range |

Neutron Flux channels will be able to monitor the core power |

level. The Completion Time of 2 hours will allow a slow and !
controlled power reduction to less than the P-6 setpoint and |
takes into account the low probability of occurrence of an
event during this period that may require the protection
afforded by the NI Intermediate Range Neutron Flux trip.

]

u
Condition H applies to one inoperable Source Range Neutron
Flux trip channel when in MODE 2. below the P-6 setpoint.
With the unit in this Condition, below P-6. the NIS source
range performs the monitoring and protection functions.
With one of the two channels inoperable, operations
involving positive reactivity additions shall be suspended
immediately.

This will preclude any power escalation. With only one
source range channel OPERABLE. core protection is severely
reduced and any actions that add positive reactivity to the i

core must be suspended immediately.

i A
U

i
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ACTIONS (continued)
>.Ll

| Condition I applies to two inoaerable Source Range Neutron
!- Flux trip channels when in MODE 2. below the P-6 setpoint. :
I and in MODE 3. 4. or 5 with the Rod Control System capable :
| of rod withdrawal or one or more rods not fully inserted. !

| With the unit in this Condition, below P-6 the NIS source
range performs the monitoring and protection functions.,

With both source range channels inoperable, the RTBs must t,e1

opened immediately. With the RTBs open, the core is in a
more stable condition.

J.1 and J.2 <

. Condition J applies to one inoperable source range channel ,

in MODE 3. 4. or 5 with the Rod Control System capable of '

rod withdrawal or one or more rods not fully inserted. With !

the unit in this Condition, below P-6. the NIS source range !
performs the monitoring and protection functions. With one
of the source range channels inoperable. 48 hours is allowed
to restore it to an OPERABLE status. If the channel cannot |G be returned to an OPERABLE status, action must be initiated |,V within the same 48 hours to ensure that all rods are fully '

inserted, and the Rod Control System must be placed in a
! condition incapable of rod withdrawal within the next hour. |

The allowance of 48 hours to restore the channel to OPERABLE '

status, and the additional hour, are justified in
Reference 7.

;

i

[

l

I

l

4

|O
.Q
,
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ACTIONS (continued)

K.1 and K.2

Condition K applies to the following reactor trip Functions:

o Pressurizer Pressure-Low:

Pressurizer Water Level-High:o

e Reactor Coolant Flow-Low:
,

e RCP Breaker Position;

e Undervoltage RCPs: and

e Underfrequency RCPs.

With one channel inoperable, the inoperable channel must be
placed in the tripped condition within 6 hours Placing the
channel in the tripped condition results in a partial trip
condition requiring only one additional channel to initiate
a reactor trip above the P-7 setpoint. These Functions do

r~T not have to be OPERABLE below the P-7 setpoint. The 6 hours
(~') allowed to place the channel in the tripped condition is

justified in Reference 7. An additional 6 hours is allowed
to reduce THERMAL POWER to below P-7 if the inoperable

,

channel cannot be restored to OPERA 9LE status or placed in '

trip within the specified Completion Tiee.

Allowance of this time interval takes into consideration the
redundant capability provided by the remaining redundant
OPERABLE channel, and the low probability of occurrence of I
an event during this perlod that may require the protection
afforded by the Functions associated with Condition K. J

;

The Required Actions have been modified by a Note that
allows placing the ino3erable channel in the bypassed
condition for up to 4 lours while performing routine

isurveillance testing of the other channels. The 4 hour time '

limit is justified in Reference 7.

(y
N _).
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ACTIONS (continued) I

L.1 and L.2

Conditior L applies to Turbine Trip on Emergency Trip Header
Pressure or on Turbine Throttle Valve Closure. With one !

channel inoperable, the inoperable channel must be placed in
the trip condition within 6 hours. If placed in the tripped
condition. this results in a partial trip condition
requiring only one additional channel to initiate a reactor
trip. If the channel cannot be restored to OPERABLE status
or placed in the trip condition, then power must be reduced

,

below the P-8 setpoint within the next 6 hours. The 6 hours
allowed to place the inoperable channel in the tripped icondition is justified in Reference 7.

|

The Required Actions have been modified by a Note that
allows placing the ino)erable channel in the bypassed
condition for up to 4 lours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justified in Reference 7.

M.1 and M.2

Condition M applies to the SI Input from ESFAS reactor trip
and the RTS Automatic Trip Logic in MODES 1 and 2. These
actions address the train orientation of the RTS for these i
Functions. With one train ino)erable. 6 hours are allowed

'

to restore the train to OPERAB_E status (Required
Action ft.1) or the unit must be placed in MODE 3 within the
next 6 hours. The Com)letion Time of 6 hours (Required
Action M.1) is reasonaale considering that in this :

Condition. the remaining OPERABLE train is adequate to
perform the safety function and given the low probability of
an event during this interval. The Completion Time of
6 hours (Required Action M.2) is reasonable, based on

,

operating experience, to reach MODE 3 from full power in an '

orderly manner and without challenging plant systems.

The Required Actions have been modified by a Note that
allows bypassing one train up to 4 hours for surveillance
testing, provided the other train is OPERABLE.

D
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i

ACTIONS (continued) |
1

N.1 and N.2- i
i

Condition N applies to the RTBs in MODES 1 and 2. These |

actions address the train orientation of the RTS for the
RTBs. With one train inoperable. I hour is allowed to
restore the train to OPERABLE status or the unit must be
placed in MODE 3 within the next 6 hours. The Completion
Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly I

manner and without challenging plant systems. The 1 hour
and 6 hour Completion Times are equal to the time allowed by
LCO 3.0.3 for shutdown actions in the event of a complete
loss of RTS Function. Placing the unit in MODE 3 results in
Action C entry while RTB(s) are inoperable.

The Required Actions have been modified by two Notes.
Note 1 allows one channel to be bypassed for u) to 2 hours
for surveillance testing, provided the other clannel is
OPERABLE. Note 2 allows one RTB to be bypassed for up to
2 hours for maintenance on undervoltage or shunt trip l

;

mechanisms if the other RTB train is OPERABLE. The 2 hour
time limit is justified in Reference 7.

~

0.1 and 0.2

Condition 0 a] plies to the P-6 and P-10 interlocks. With
one or more clannels inoperable for one-out-of-two or
two-out-of-four coincidence logic, the associated interlock
must be verified to be in its required state for the
existing unit condition by observation of the associated
aermissive annunciator window within 1 hour or the unit must
3e placed in MODE 3 within the next 6 hours. Verifying the
interlock statur manually accomplishes the interlock's
Function. The Completion Time of 1 hour is based on
operating experience and the minimum amount of time allowed
for manual operator actions. The Completion Time of 6 hours
is reasonable, based on operating experience, to reach
MODE 3 from full power in an orderly manner and without |
challenging plant systems. The 1 hour and 6 hour Completion

'

Times are equal to the time allowed by LCC 3.0.3 for |

shutdown actions in the event of a complete loss of RTS
Function.

O
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ACTIONS (continued)

P.1 and P.2

Condition P applies to the P-7, P-8, and P-13 interlocks.
With one or more channels inoperable for one-out-of-two or
two-out-of-four coincidence logic, the associated interlock
must be verified to be in its required state for the
existing unit condition by observation of the associated
3ermissive annunciator window within 1 hour or the unit must

'

3e placed in MODE 2 within the next 6 hours. These actions
are conservative for the case where power level is being ;

raised. Verifying the interlock status manually
accom)lishes the interlock's Function. The Completion Time
of 1 lour is based on operating experience and the minimum
amount of time allowed for manual operator actions. The
Completion Time of 6 hours is reasonable. based on operating >

experience, to reach MODE 2 from full power in an orderly
manner and without challenging plant systems.

0.1 and 0.2

Condition 0 applies to the RTB Undervoltage and Shunt Trip

G Mechanisms, or diverse trip features, in MODES 1 and 2.
v With one of the diverse trip features ino)erable, it must be

restored to an OPERABLE status within 48 lours or the unit
must be placed in a MODE where the requirement does not
apply. This is accomplished by placing the unit in MODE 3
within the next 6 hours (54 hours total time). The
Completion Time of 6 hours is a reasonable time, based on

| operating experience, to reach MODE 3 from full power in an
| orderly manner and without challenging plant systems.

|With the unit in MODE 3, Action C would apply to any
ino)erable RTB trip mechanism. The affected RTB shall not
be aypassed while one of the diverse features is inoperable i

exce)t for the time required to perform maintenance to one
| of t1e diverse features. The allowable time for performing'

maintenance of the diverse features is 2 hours for the
reasons stated under Condition N.

|

|
t
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ACTIONS (continued)

The Comaletion Time of 48 hours for Required Action 0.1 is
reasona]le considering that in this Condition there is one !

remaining diverse feature for the affected RTB. and one
OPERABLE RTB capable of performing the safety function and
given the low probability of an event occurring during this
interval.

SURVEILLANCE The SRs for each RTS Function are identified by the SRs
REQUIREMENTS column of Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that
Table 3.3.1-1 determines which SRs apply to which RTS
Functions.

Note that each channel of process protection supplies both
trains of the RTS. When testing Channel I. Train A and
Train B must be examined. Similarly. Train A and Train B
must be examined when testing Channel II. Channel III, and
Channel IV (if applicable). The CHANNEL CALIBRATION and

(O
COTS are performed in a manner that is consistent with the

) assumptions used in analytically calculating the required -

channel accuracies.

SR 3.3.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other :

channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure: thus, it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

O
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RTS Instrumentation
B 3.3.1

'O BASESU
SURVEILLANCE REQUIREMENTS (continued)

! Agreement criteria are determined based on a combination of
| the channel instrument uncertainties, including indication

and readability. If a channel is outside the criteria, it
may be an indication that the sensor or the signal
processing equipment has drifted outside its limit.

|
The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays

j associated with the LCO required channels.

I SR 3.3.1.2

SR 3.3.1.2 compares the calorimetric heat balance
| calculation to the NIS channel outaut every 24 hours. If
i the calorimetric exceeds the NIS clannel output by > 2% RTP.

the NIS is not declared inoperable, but must be adjusted.
If the NIS channel output cannot be properly adjusted the
channel is declared inoperable.

| D Two Notes modify SR 3.3.1.2. The first Note indicates that
; ( the NIS channel output shall be adjusted consistent with the

calorimetric results if the absolute difference between the
NIS channel output and the calorimetric is > 2% RTP. The '

second Note clarifies that this Surveillance is required
only if reactor power is a 15% RTP and that 12 hours is
allowed for performing the first Surveillance after reaching
15% RTP. At lower power levels, calorimetric data are'

inaccurate.
'

The Frequency of every 24 hours is adequate. It is based on
plant operating experience, considering instrument
reliability and operating history data for instrument drift.
Together these factors demonstrate the change in the
absolute difference between NIS and heat balance calculated
powers rarely exceeds 2% in any 24 hour period.

i

In addition, control room operators periodically monitor
redundant indications and alarms to detect deviations in

,

channel outputs.
J
i

|

.

1
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.3

SR 3.3.1.3 compares the incore system to the NIS channel
output prior to exceeding 75% RTP after each refueling and
every 31 Effective Full Power days (EFPD) thereafter. If
the absolute difference is 2 3%, the NIS channel is still
0PERABLE. but must be readjusted.

If the NIS channel cannot be properly readjusted, the
channel is declared inoperable. This Surveillance is
performed to verify the f(AI) input to the Overtemperature
AT Function.

Two Notes modify SR 3.3.1.3. Note 1 indicates that the
excore NIS channel shall be adjusted if the absolute
difference between the incore and excore AFD is a 3%.
Note 2 clarifies that the Surveillance is required only if
reactor power is > 15% RTP.

,

The Frequency of once prior to exceeding 75% RTP following
each refueling outage considers that the core may be changed

A during a refueling outage such that the previous comparison.
<V prior to the refueling outage, is no longer completely

'

valid. The Frequency also considers that the comparison
accuracy increases with power level such that the comparison
is preferred to be performed at as high a power level as
possible. An initial performance at s 75% RTP proviaes a
verification prior to attaining full power.

The Frequency of every 31 EFPD is adequate. It is based on
plant operating experience, considering instrument
reliability and operating history data for instrument drift.
Also, the slow changes in neutron flux during the fuel cycle
can be detected during this interval.

SR 3.3.1.4

SR 3.3.1.4 is the performance of a TADOT every 31 days on a
STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices.
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SURVEILLANCE REQUIREMENTS (continued)

The RTB test shall include separate verification of the
undervoltage and shunt trip mechanisms. Independent
verification of RTB undervoltage and shunt tri) function is
not required for the bypass breakers. No capa)ility is
provided for performing such a test at power. The
independent test for bypass breakers is included in
SR 3.3.1.13. The by) ass breaker test shall include a local
shunt trip. A Note las been added to indicate that this
test must be performed on the bypass breaker prior to
placing it in service.

The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience,

i

considering instrument reliability and operating history l

data.

SR 3.3.1.5

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.
The SSPS is tested every 31 days on a STAGGERED TEST BASIS.
using the semiautomatic tester. The train being tested is

r3 placed in the cypass condition, thus preventing inadvertent
U actuation. Through the semiautomatic tester, all possible

logic combinations, with and without applicable permissives,
are tested for each protection function. The Frequency of
every 31 days on a STAGGERED TEST BASIS is adequate. It is
based on industry operating experience, considering
instrument reliability and operating history data.

SR 3.3.1.6

SR 3.3.1.6 is a calibration of the excore channels to the
incore channels. If the measurements do not agree, the
excore channels are not declared inoperable but must be ,

calibrated to agree with the incore detector measurements. 1

If the excore channels cannot be adjusted, the channels are
declared inoperable. This Surveillance is performed to
verify the f(AI) input to the Overtemperature AT Function.

|
!

O
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RTS Instrumentation
B 3.3.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

A Note modifies SR 3.3.1.6. The Note states that this
Surveillance is required only if reactor power is a 75% RTP
and that 24 hours is allowed for performing the first
surveillance after reaching 75% RTP.

The Frequency of 92 EFPD is adequate. It is based on
industry operating experience, considering instrument
reliability and operating history data for instrument drift.

SR 3.3.1.7

SR 3.3.1.7 is the performance of a COT every 92 days. A COT
is performed on each required channel to ensure the entire
channel will perform the intended Function. Setpoints must
be within the Allowable Values specified in Table 3.3.1-1.

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
calculated normal uncertainties consistent with the setpoint
methodology. The setpoint shall be left set consistent with
the assumptions of the current plant specific setpoint
methodology.

The "6s found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of the
surveillance interval extension analysis (Ref. 7) when
applicable.

SR 3.3.1.7 is modified by a Note that provides a 4 hour
delay in the requirement to perform this Surveillance for
source range instrumentation when entering MODE 3 from
MODE 2. This Note allows a normal shutdown to proceed
without a delay for testing in MODE 2 and for a short time
in MODE 3 until the RTBs are open and SR 3.3.1.7 is no
longer required to be performed. If the unit is to be in
MODE 3 with the RTBs closed for > 4 hours, this Surveillance
must be performed prior to 4 hours after entry into MODE 3.

The Frequency of 92 days is justified in Reference 7.

O
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I RTS Instrumentation
B 3.3.1

|

BASES

SURVEILLANCE REQUIREMENTS (continued) ;

SR 3.3.1.8,

|

| SR 3.3.1.8 is the performance of a COT as described in
SR 3.3.1.7. except it is modified by a Note that this test
shall include verification that the P-6 and P-10 interlocks !
are in their required state for the existing unit condition.,

The Frequency is modified by a Note that allows this!

surveillance to be satisfied if it has been performed within i

92 days of the Frequencies prior to reactor startup and !

four hours after reducing power below P-10 and P-6. The ;

Frequency of " prior to startup" ensures this surveillance is '

performed prior to critical operations and applies to the
source. intermediate and power range low instrument !

channels. The Frequency of "4 hours after reducing power i

below P-10" (applicable to intermediate and ]ower range low
channels) and "4 hours after reducing power )elow P-6"

.

(applicable to source range channels) allows a normal '

shutdown to be completed and the unit removed from the MODE
of Applicability for this surveillance without a delay to !
3erform the testing recuired by this surveillance. The
requency of every 92 cays thereafter applies if the unit ,p remains in the MODE of Applicability after the initial !

performances of prior to reactor startup and four hours i

after reducing power below P-10 or P-6. The MODE of
Applicability for this surveillance is < P-10 for the power
range low and intermediate range channels and < P-6 for the
source range channels. Once the unit is in MODE 3. this
. surveillance is no longer required. If power is to be ,

maintained < P-10 or < P-6 for more than 4 hours, then the I
testing required by this surveillance must be 3erformed
prior to the expiration of the 4 hour limit. our hours is
a reasonable time to complete the required testing or place
the unit in a MODE where this surveillance is no longer
required. This test ensures that the NIS source.
intermediate, and power range low channels are OPERABLE
prior to taking the reactor critical and after reducing
power into the applicable MODE (< P-10 or < P-6) for periods
> 4 hours.

1

I
1

i
i

O |
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RTS Instrumentation
B 3.3.1

BASES

| SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.9

| SR 3.3.1.9 is the performance of a TADOT every 92 days, as
1 justified in Reference 7.
,

-

The SR is modified by a Note that excludes verification of
'

setpoints from the TADOT. Since this SR applies to RCP
undervoltage and underfrequency relays setpoint
verification requires elaborate bench calibration and is
accomplished during the CHANNEL CALIBRATION.

| SR 3.3.1.10

| A CHANNEL CALIBRATION is performed every 18 months or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop including the sensor.

| The test verifies that the channel responds to a measured
| parameter within the necessary range and accuracy.

CHANNEL CALIP'<ATIONS must be performed consistent with the.

assumntiens of the plant specific setpoint methodology. The:

! p difference between the current "as found" values and the
i s. previous test "as left" values must be consistent with the
' calculated normal uncertainties consistent with the setpoint

methodology.

The Frequency of 18 months is based on the assumption of an
18' month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology.

SR 3.3.1.10 is modified by a Note stating that this test
shall include verification that the time constants arei

;
! adjusted to the prescribed values where applicable.
!

t

!

1

|

I

,

j

r
b

i BRAIDWOOD - UNITS 1 & 2 8 3.3.1 - 56 Revision 0
3

i



_ _-- . _ _ _ ._ _ . . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ . ~ _

RTS Instrumentation
B 3.3.1

,

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.11 i

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as
described in SR 3.3.1.10. every 18 months. This SR is I

modified by a Note stating that neutron detectors are
excluded from the CHANNEL CALIBRATION. The CHANNEL
CALIBRATION for the power range neutron detectors consists !
of a normalization of the detectors based on a power

|calorimetric and flux map performed above 15% RTP, and
obtaining detector plateau curves, evaluating those curves,
and comparing the curves to the manufacturer's data. The
CHANNEL CALIBRATION for the source range, intermediate
range, and )ower range neutron detectors consists of
obtaining t1e detector plateau or preamp discriminator
curves, evaluating those curves, and comparing the curves to
the manufacturer's data. This Surveillance is not required
for the NIS power range detectors for entry into MODE 2
or 1. and is not required for the NIS intermediate range
detectors for entry into MODE 2. because the unit must be in
at least MODE 2 to perform the test for the intermediate
range detectors and MODE 1 for the power range detectors.

( The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plants

outage and the potential for an unalanned transient if the
Surveillance were performed with t1e reactor at power..
0)erating experience has shown these components usually pass
t1e Surveillance when performed on the 18 month Frequency.

SR 3.3.1.12

SR 3.3.1.12 is the p..rformance of a COT of RTS interlocks
every 18 months.

|
The Frequency is based on the k.nown reliability of the !
interlocks and the multichannel redundancy available, and !

has been shown to be acceptable through operating
experience.

1

I
!

|

1

i

!

"h
(G ...

'
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RTS Instrumentation
B 3.3.1

BASES

' SURVEILLANCE REQUIREMENTS (continued)

SR 3 3.1.L3

SR 3.3.1.13 is the performance of a TAD 0T of the Manual
Reactor Trip. RCP Breaker Position. and the SI Input from
ESFAS. This TADOT is performed every 18 months. The test
shall independently verify the OPERABILITY of the
Undervoltage and Shunt Trip Mechanisms for the Manual
Reactor Trip Function for the Reactor Trip Breakers and
Reactor Trip Bypass Breakers. The Reactor Trip Bypass
Breaker test shall include testing of the automatic
undervoltage trip.

The Frequency is based on the known reliability of the
Functions and the multichannel redundancy available. and has
been shown to be acceptable through operating experience.

The SR is modified by a Note that excludes verification of :
setpoints from the TADOT. The Functions affected have no ;

setpoints associated with them.
|

SR 3.3.1.14

SR 3.3.1.14 is the 3erformance of a TADOT of Turbine Trip
|

Functions. This TA)0T is performed prior to reactor ;
startu). A Note states that this Surveillance is required |

if it 1as not been performed once within the previous
31 days. Verification of the Trip Setpoint does not have to
be performed for this Surveillance. Performance of this '

test will ensure that the Turbine Trip Function is OPERABLE ,

prior to taking the reactor critical. This test cannot be ;
performed with the reactor at power and must therefore be
performed prior to reactor startup.

SR 3.3.1.15

SR 3.3.1.15 verifies that the individual channel / train
actuation response times are less than or equal to the t

maximum values assumed in the accident analysis. Res)onse
,

time testing acceptance criteria are included in the JFSAR.
Section 7.2 (Ref. 9). Individual component response times
are not modeled in the analyses.

i

|

(q.) :
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RTS Instrumentation
B 3.3.1 |

BASES

SURVEILLANCE REQUIREMENTS (continued)

The analyses model the overall or total elapsed time, from
the point at which the parameter exceeds the trip setpoint
value at the sensor to the point at which the equipment
reaches the required functional state.

For channels that include dynamic transfer Functions (e.g..
7lag, lead / lag rate / lag, etc.). the response time test may t

be performed with the transfer Function set to one, with the
resulting measured response time com3ared to the appropriate !
UFSAR response time. Alternately, t1e response time test
can be performed with the time constants set to their
nominal value, provided the required response time is
analytically calculated assuming the time constants are set
at their nominal values. The response time may be measured
by a series of overlapping tests such that the entire i
response time is measured. |

Response time may be verified by actual response time tests
in any series of sequential, overlapping or total channel

,

measurements, or by the summation of allocated sensor,
signal processing, and actuation logic response times with i

O.
actual response time tests on the remainder of the channel.
Allocations for sensor response times may be obtained from:
(1) historical records based on acceptable response time

ttests (hydraulic noise, or power interrupt tests). (2) '

inplace, onsite, or offsite (e.g., vendor) test |
measurements, or (3) utilizing vendor engineering
speci fications. Reference 8 provides the basis and
methodology for using allocated sensor response times in the

,

overall verification of the channel response time for
,

-specific sensors identified in the WCAP. Response time '

verification for other sensor types must be demonstrated by
test.

The allocations for sensor response times must be verified
iprior to placing the component in o)erational service and
ire-verified following maintenance tlat may adversely affect i

response time. In general, electrical repair work does not '

impact response time provided the parts used for repair are
of the same type and value. One example where response time
could be affected is replacing the sensing assembly of a
transmitter.

O
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RTS Instrumentation
B 3.3.1

BASES

SURVEILLANCE REQUIREMENTS (continued)
P

As appropriate, each channel's response must be verified
every 18 months on a STAGGERED TEST BASIS. Testing of the
final actuation devices is included in the testing. >

Response times cannot be determined during unit operation
because equipment o)eration is required to measure response
times. Experience las shown that these components usually
Jass this surveillance when performed at the 18 month
Trequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.3.1.15 is modified by a Note stating that neutron j
detectors are excluded from RTS RESPONSE TIME testing. This

i

Note is necessary because of the difficulty in generating an i

appropriate detector in)ut signal. Excluding the detectors
,

is acceptable because t7e principles of detector operation i

ensure a virtually instantaneous response. !

i
l

REFERENCES 1. UFSAR. Chapter 7. !
|( 2. UFSAR, Chapter 6.

3. UFSAR, Chapter 15.

4. IEEE-279-1971.

5. Technical Requirements Manual.
1

6. WCAP-12523. "RTS/ESFAS Setpoint Methodology Study "
October 1990.

I

7. WCAP-10271-P-A, Supplement 2. Rev. 1. June 1990. !
!

8. WCAP-13632, Revision 2. " Elimination of Pressure Sensor |

Response Time Testing Requirements." August 1995.

9. UFSAR Section 7.2.

|

!
,
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ESFAS Instrumentation,

B 3.3.2

Ii B 3.3 INSTRUMENTATION
't/

B 3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

BASES

BACKGROUND The ESFAS initiates necessary safety systems, based on the
values of selected unit parameters, to protect against
violating core design limits and the Reactor Coolant System
(RCS) pressure boundary, and to mitigate accidents.

The ESFAS instrumentation is segmented into three distinct
but interconnected modules as identified below:

Field transmitters or process sensors ande
instrumentation: provide a measurable electronic
signal based on the physical characteristics of the
parameter being measured:

Signal processing equipment including analog protectione
system, field contacts, and protection chal nel sets:
provide signal conditioning. bistable setpoint
comparison, process algorithm actuation. compatible

J'''

()3
electrical signal output to protection system devices.
and control board / control room / miscellaneous
indications: and

Solid State Protection System (SSPS) including input.e
logic, and output bays: initiates the proper unit
shutdown or Engineered Safety Feature (ESF) actuation
in accordance with the defined logic and based on the
bistable outputs from the signal process control and
protection system.

;

l

( )
Lj
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ESFAS Instrumentation
B 3.3.2 |

|

I BASES

BACKGROUND (continued) |

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability,
more than one, and often as many as four, field transmitters
or sensors are used to measure unit parameters. In many )cases, field transmitters or sensors that input to the ESFAS
are shared with the Reactor Trip System (RTS). In some
cases, the same channels also provide control. system inputs.
To account for calibration tolerances and instrument drift.
which are assumed to occur between calibrations, statistical
allowances are provided in the Trip Setpoint and Allowable
Values. The OPERABILITY of each transmitter or sensor can
be evaluated when its "as found" calibration data are
compared against its documented acceptance criteria.

Signal Processino Ecuioment

Generally, three or four channels of process control
equipment are used for the signal processing of unit
parameters measured by the field instruments. The process
control equipment provides signal conditioning, comparable
output signals for instruments located on the main control

j board, and comparison of measured input signals with
established setpoints. If the measured value of a unit
parameter exceeds the predetermined setpoint, an output from
a bistable is forwarded to the SSPS for decision evaluation.
Channel separation is maintained up to and through the input
bays. However, not all unit parameters require four
channels of sensor measurement and signal processing. Some
unit parameters provide input only to the SSPS. while others
provide input to the SSPS, the main control board, the plant
computer, and one or more control systems.

,

|

O
V
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ESFAS Instrumentation ,

B 3.3.2 !

BASES

|- BACKGROUND (continued)
,

Generally, if a parameter is used only for input to the
| protection circuits, three channels with a two-out-of-three
| logic are sufficient to provide the required reliability and

,

redundancy. If one channel fails in a direction that would;
*

! not result in a partial Function trip, the Function is still '

OPERABLE with a two-out-of-two logic. If one channeT fails, :

such that a partial Function trip occurs, a trip will not !

occur and the Function is still OPERABLE with a
one-out-of-two logic. '

i Generally if a parameter is used for input to the SSPS and -

a control function, four channels with a two-out-of-four !
'

logic are sufficient to provide the required reliability and '

redundancy. The circuit must be able to withstand both an
1

input failure to the control system, which may then require
the protection function actuation. and a single failure in
the other channels providing the protection function
actuation. Again, a single failure will neither cause nor
prevent the protection function actuation.

These requirements are described in IEEE-279-1971 (Ref. 4).
! The actual number of channels required for each unit

; parameter is specified in Reference 2.

Trio Setooints and Allowable Values

Allowable Values provide a conservative margin with regards :

to instrument uncertainties to ensure that Safety Limits
. (SLs) are not violated during Anticipated Operational
!

Occurrences (A00s) and that the consequences of Design Basis
Accidents (DBAs) will be acceptable providing the unit is
operated from within the LCOs at the onset of the event and
required equipment functions as designed. If the measured
value of a bistable / contact is less conservative than the
Allowable Value, then the associated ESFAS function is
considered inoperable. Allcwable Values for ESFAS functions
are specified in Table 3.3.2-1.

;

,

/~T
: U
'
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ESFAS Instrumentation '

B 3.3.2 |

BASES

BACKGROUND (continued)

Trip Setpoints are the nominal values at which the bistables
or setpoint comparators are set. The actual nominal Trip 4

Setpoint entered into the bistable /comparator is more
.!conservative than that specified by the Allowable Value to

account for changes in measurement errors detectable by a !

CHANNEL OPERATIONAL TEST (C0T). One example of such a i

change in measurement error is attributable to calculated
normal uncertainties during the surveillance interval. Any
bistable is considered to be properly adjusted when the "as !

left" value is within the band for CHANNEL CALIBRATION |

tolerance. If the measured value of a bistable is less
conservative than the Trip Setpoint, but is within the
Allowable Value, then the associated ESFAS Function is

!
considered OPERABLE. Trip Setpoints are specified in the
Technical Requirements Manual (Ref. 5).

Allowable Values and Trip Setpoints are based on a
methodology which incorporates all of the known !

uncertainties applicable for each instrument channel. A -

detailed description of the methodology used to calculate -

the Allowable Values and Trip Setpoints including their
explicit uncertainties, is provided in Reference 6.

Solid State Protection System

!
The SSPS equipment is used for the decision logic processing |
of outputs from the signal processing equipment bistables.

;
To meet the redundancy requirements, two trains of SSPS. !
each performing the same functions, are provided. If one i
train is taken out of service for maintenance or test ;

purposes, the second train will )rovide ESF actuation for
,

the unit. If both trains are tacen out of service or placed
in test, a reactor trip will result. Each train is packaged 4

in its own cabinet for physical and electrical separation to
satisfy separation and independence requirements.

The SSPS performs the decision logic for most ESF equipment
actuation; generates the electrical output signals that
initiate the required actuation: and provides the status,
permissive, and annunciator output signals to the main
control room.

,

/~T
| Q
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ESFAS Instrumentation
B 3.3.2

BASES

BACKGROUND (continued)

The bistable outputs from the signal processing equipment
are sensed by the SSPS equi 3 ment and combined into logic
matrices that represent com]inations indicative of various
transients. If a required logic matrix combination is
completed, the system will send actuation signals via master
and slave relays to those components whose aggregate
Function best serves to alleviate the candition and restore
the unit to a safe condition. Examples are given in the
Applicable Safety Analyses. LCO, and Applicability sections
of this Bases.

Each SSPS train has a built in testing device that can
automatically test the decision logic matrix functions and
the actuation devices while the unit is at power. When any
one train is taken out of service for testing, the other
train is capable of providing unit monitoring and protection
until the testing has been completed. The testing device is
semiautomatic to minimize testing time.

,

The actuation of ESF components is accomplished through
master and slave relays. The SSPS energizes the masterp relays appropriate for the condition of the unit. Each

\. master relay then energizes one or more slave relays, which
then cause actuation of the end devices. The master and
slave relays are routinely tested to ensure operation. The
test of the master relays energizes the relay, which then
operates the contacts and a) plies a low voltage to the,

associated slave relays. T1e low voltage is not sufficient
to actuate the slave relays but only demonstrates signal
path continuity. The SLAVE RELAY TEST actuates the devices
if their operation will not interfere with continued unit
operation. For the latter case, actual component operation
is prevented by the SLAVE RELAY TEST circuit, and slave
relay contact operation is verified by a continuity check of
the circuit containing the slave relay.

O
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ESFAS Instrumentation !
! B 3.3.2

BASES

| APPLICABLE Each of the analyzed accidents can be detected by one or
SAFETY ANALYSES. more ESFAS Functions. One of the ESFAS Functions is the

! LCO, and 3rimary actuation signal for that accident. An ESFAS
'

APPLICABILITY runction may be the primary actuation signal for more than
one type of accident. An ESFAS Function may also be a
secondary, or backup.-actuation signal for one or more other
accidents. For example. Pressurizer Pressure-Low is a |

primary actuation signal for small Loss Of Coolant Accidents
(LOCAs) and a backup actuation signal for Steam Line Breaks '

| (SLBs) outside containment. Functions such as manual '

| initiation, not specifically credited in the accident safety J

| analysis, are qualitatively credited in the safety analysis
| and the NRC staff approved licensing basis for the unit.
| These Functions may provide protection for conditions that |

,

do not require dynamic transient analysis to demonstrate|

|
| Function performance. These Functions may also serve as !

backups to Functions that were credited in the accident
i

! analysis (Ref. 3). |
i

| The LC0 requires all instrumentation performing an ESFAS
Function to be OPERABLE when the unit status is within the
Applicability. Failure of any instrument renders the
affected channel (s) inoperable and reduces the reliability
of the affected Functions. |

| The LC0 generally requires OPERABILITY of three or four ;
! channels in each instrumentation Function and two channels !in each logic and manual initiation Function. The |
| two-out-of-three and the two-out-of-four configurations -

allow one channel to be tripped during maintenance or |
'

testing without causing an ESFAS initiation. Two logic or ),

I manual initiation channels are required to ensure no single
random failure disables the ESFAS.

|

|

|

| <
,
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ESFAS Instrumentation
B 3.3.2

,

v)f BASES

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

The required channels of ESFAS instrumentation provide unit
protection in the event of any of the analyzed accidents.
ESFAS protection functions are as follows:

1. Safety In.iection

Safety Injection (SI) provides two primary functions:

1. Primary side water addition to ensure maintenance
or recovery of reactor vessel water level
(coverage of the active fuel for heat removal,
clad integrity, and for limiting peak clad
temperature to < 2200 F): and

2. Boration to ensure recovery and maintenance of
SOM.

These functions are necessary to mitigate the effects
of High Energy Line Breaks (HELBs) both inside and
outside of containment. The SI signal is also used to
initiate other Functions such as:

7s
() e Phase A Isolation:

e Containment Purge Isolation:

e Reactor Trip:
1Turbine Trip:e

e Feedwater Isolation:

Start of Auxiliary Feedwater (AF) pumps;e

e Control room ventilation isolation; and

Enabling automatic switchover of Emergency Core*

Cooling Systems (ECCS) pump suction to containment
sump.

.

7~
N.
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ESFAS Instrumentation
B 3.3.2

f ,) BASES i

,
,

tj <

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

These other functions ensure:

Isolation of nonessential systems throughe
containment penetrations: !

Trip of the turbine and reactor to limit powere
generation:

Isolation of FW to limit secondary side masse
losses;

Start of AF to ensure secondary side coolinge
capability;

:

e Isolation of the control room to ensure I
habitability: and

Enabling ECCS suction from the Refueling Water*

Storage Tank (RWST) switchover on low low RWST
level to ensure continued cooling via use of the !

containment sump.
,r]
'q ) a. Safety In.iection-Manual Initiation j

i

The operator can initiate SI at any time by usi,79
either of two switches in the control room. This
action will cause actuation of all components in
the same manner as any of the automatic actuation
signals. ,

'

The LCO requires two channels to be OPERABLE.
Each channel consists of one switch and the {interconnecting wiring to the actuation logic
cabinet such that either switch will actuate both
trains. This ensures the pro)er amount of
redundancy is maintained in t1e manual ESFAS
actuation circuitry to ensure the operator has
manual ESFAS initiation capability.

The applicability of the S1 Manual Initiation
Function is discussed with the Automatic Actuation
Logic and Actuation Relay Function below.

V
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ESFAS Instrumentation
B 3.3.2

BASES

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

b. Safety Iniection- Automatic Actuation loaic and
Actuation Relays

This LCO requires two trains to be OPERABLE.
Actuation logic consists of all circuitry housed
within the actuation subsystems, including the
initiating relay contacts responsible for
actuating the ESF equipment.

Manual and automatic initiation of SI must be
OPERABLE in MODES 1. 2. and 3. In these MODES,
there is sufficient energy in the primary and
secondary systems to warrant automatic initiation
of ESF systems. Manual Ir.itiation is also
required in MODE 4 even though automatic actuation
is not required. In this MC0F. adoc.uate time is
available to manually actuate requirk.d components
in the event of a DBA. but because or the large
number of components actuated on an SI dctuation
is simplified by the use of the manual actuation
switches. Automatic actuation logic and actuation

Os
relays must be OPERABLE in MODE 4 to support
system level manual initiation.

These Functions are not required to be OPERABLE in
MODES 5 and 6 because there is adequate time for
the operator to evaluate unit conditions and
respond by manually starting individual systems.
pumps. and other equipment to mitigate the
consequences of an abnormal condition or accident.
Unit pressure and temperature are very low and
many ESF components are administratively locked
out or otherwise prevented from actuating to
prevent inadvertent overpressurization of unit
systems.

O
BRAIDWOOD - UNITS 1 & 2 B 3.3.2 - 9 Revision 0



I
i

'

ESFAS Instrumentation l

B 3.3.2

[/ BASESw
APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)

c. Safety In.iection-Containment Pressure-Hiah 1 |
This signal provides protection against the
following accidents:

)
1

e SLB inside containment: i
1

e LOCA: and I

e Feed line break inside containment.

Containment Pressure-High 1 provides no input to !
any control functions. Thus, three OPERABLE
channels are sufficient to satisfy protective
requirements with a two-out-of-three logic. The itransmitters (d/p cells) and electronics are j
located outside of containment with the sensing '

line (high pressure side of the transmitter)
located inside containment. Thus, the high
pressure Function will not experience any adverse
environmental conditions and the Trip Setpoint

r"N reflects only steady state instrument
,(), uncertainties. j

Containment Pressure-High 1 must be OPERABLE in
MODES 1. 2. and 3 when there is sufficient energy
in the primary and secondary systems to pressurize
the containment following a pipe break. In
MODES 4. 5. and 6. there is insufficient energy in
the primary or secondary systems to pressurize the j
containment. !

g
L)
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B 3.3.2

f') BASES
v

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

d. Safety Iniection.- Pressurizer Pressure-Low

This signal provides protection against the
following accidents:

Inadvertent opening of a SG relief or safetye
valve:

e SLB:

A spectrum of rod cluster control assemblye
ejection accidents (rod ejection):

Inadvertent opening of a pressurizer reliefe
or safety valve:

e LOCAs: and

SG Tube Rupture.e

Pressurizer pressure provides both control and
r^3 protection functions with inputs to the
i ) Pressurizer Pressure Control System. reactor trip,

and SI. Therefore the actuation logic must be
able to withstand both an input failure to the
control system, which may then recuire the
protection function actuation. anc a single
failure in the other channels providing the
protection function actuation. Thus, four
OPEPABLE channels are required to satisfy the
requirements with a two-out-of-four logic.

The transmitters are located inside containment.
with the taps in the vapor space region of the
pressurizer, and thus possibly experiencing
adverse environmental conditions (LOCA. SLB inside
containment, rod ejection). Therefore, the Trip
Setpoint reflects the inclusion of both steady
state and adverse environmental instrument
uncertainties.

,m s

_/

'

BRAIDWOOD - UNITS 1 & 2 B 3.3.2 - 11 Revision 0



ESFAS Instrumentation
B 3.3.2

'm,

) BASES
v

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

This Function must be OPERABLE in MODES 1. 2.
and 3 (above P-11) to mitigate the consequences of
an HELB inside containment. This signal may be
manually blocked by the operator below the P-11
setpoint. Automatic SI actuation below this
pressure setpoint is then performed by the
Containment Pressure-High I signal .

This Function is not required to be OPERABLE in
MODE 3 below the P-11 setpoint. Other ESF
functions are used to detect accident conditions
and actuate the ESF systems in this MODE. In
MODES 4. 5. and 6. this Function is not needed for
accident detection and mitigation.

e. Safety Iniection-Steam Line Pressure-Low

Steam Line Pressure-Low provides protection
against the following accidents:

e SLB;
7

d e Feed line break; and
;

e Ir .dvertent opening of an SG relief or an SG
sc.ety valve.

;

,

Steam Line Pressure-Low provides a control input |to density compensate the steam flow channels that '

are part of the SG water level control function.
However, this control function cannot cause the
events that the Function must protect against.
Thus, three OPERABLE channels on each steam line
are sufficient to satisfy the protective
requirements with a two-out-of-three logic on each i

steam line.

With the transmitters typically located inside the
steam tunnels it is possible for them to
experience adverse environmental conditions during
a secondary side break. Therefore. the Trip
Setpoint reflects both steady state and adverse
environmental instrument uncertainties.

-

7
( )
LJ
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B 3.3.2

BASES

| APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)
| This Function is anticipatory in nature and has a
; typical lead / lag ratio of 50/5.

;

Steam Line Pressure-Low must be OPERABLE in
'

MODES 1. 2. and 3 we P-11) when a secondary
| side break or stuu spen valve could result in the
| rapid depressurization of the steam lines. This
I signal may be manually blocked by the operator
j below the P-11 setpoint. Below P-11. feed line
L break is not a concern. Inside containment. SLB
i will be terminated by automatic SI actuation via

Containment Pressure-High 1. and outside'

containment SLB will be terminated by the Steam
Line Pressure-Negative Rate-High signal for
steam line isolation. This Function is not
required to be OPERABLE in MODE 4. 5. or 6 because
there is insufficient energy in the secondary side
of the unit that would result in a release ofi

enough quantities of energy to cause a significant,

cooldown of the RCS. '

| 2. Containment Soray

Containment Spray provides three primary functions:

1. Lowers containment pressure and temp ~rature aftere
an HELB in containment;

l 2. Reduces the amount of radioactive iodine in the
containment atmosphere: and

| 3. Adjusts the pH of the water in the containment
i

recirculation sump after a large break LOCA.

|

!

~

.
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( ), BASES

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

These functions are necessary to:

Ensure the pressure boundary integrity of thee
containment structure;

,

Ie Limit the release of radioactive iodine to the !
environment in the event of a failure of the ;

containment structure: and )
Minimize corrosion of the components and systems !

e
inside containment following a LOCA.

l
|

The containment spray actuation signal starts the I
containment spray pumps and aligns the discharge of the |
pumps to the containment spray nozzle headers in the l
upper levels of containment. Water is initially drawn I
from the RWST by the containment spray aumps and mixed
with a sodium hydroxide solution from t7e spray
additive tank. When the RWST reaches the Low-3 level
setpoint, the spray pump suctions are shifted to the
containment sump if continued containment spray is |

(] requi red. Containment spray is actuated manually or !

(j automatically by Containment Pressure-High 3. |

,a
's.
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'O - BASESU
APPLICABLE SAFETY ANALYSES, LCO. and APPLICABILITY (continued)

a. Containment Sorav-Manual Initiation
!

The operator can initiate containment spray at any
time from the control room by simultaneously '

turning two containment spray actuation switches
in the same channel. Because an inadvertent
actuation of containment spray could have such
serious consequences, two switches must be turned

,

simultaneously to initiate containment spray.
!

There are two sets of two switches each in the '

control room. Each set of two switches is
considered a channel. Simultaneously turning the
two switches in either set will actuate
containment spray in both trains in the same
manner as the automatic actuation signal. Two
Manual Initiation channels are required to be
OPERABLE to ensure no single failure disables the
Manual Initiation Function. Note that Manual
Initiation of containment spray also actuates
Phase B containment isolation.

b. Containment Soray- Automatic Actuation loqic and
( Actuation Relavs

Automatic actuation logic and actuation relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

I

:
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B 3.3.2

BASES

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued) !
:

Manual and automatic initiation of containment spray ;

must be OPERABLE in MODES 1. 2. and 3 when there is a
potential for an accident to occur, and sufficient '

energy in the primary or secondary systems to pose a
threat to containment integrity due to overpressure
conditions. Manual initiation is also required in
MODE 4. even though automatic actuation is not
required. In this MODE. adequate time is available to
manually actuate required components in the event of a '

DBA. However. because of the large number of
components actuated on a containment spray, actuation
is simplified by the use of the manual actuation
switches. Automatic actuation logic and actuation :

relays must be OPERABLE in MODE 4 to support system c

level manual initiation. In MODES 5 and 6. there is
insufficient energy in the primary and secondary
systems to result in containment overpressure. In
MODES 5 and 6. there is also adequate time for the -

operators to evaluate unit conditions and respond to
,

mitigate the consequences of abnormal conditions by |
manually starting individual components. i

c. Containment Soray-Containment Pressure-Hich 3 >

;

This signal provides protection against a LOCA or
an SLB inside containment. The transmitters (d/p j

cells) and electronics are located outside of !

containment with the sensing line (high pressure i

side of the transmitter) located inside .

containment. Thus, the high pressure function
will not experience any adverse environmental
conditions and the Trip Setpoint reflects only
steady state instrument uncertainties.

This Function requires the bistable output to
energize to perform its required action. It is
not desirable to have a loss of power actuate
containment spray, since the consequences of an
inadvertent actuation of containment spray could
be serious. Note that this Function also has the
inoperable channel placed in bypass rather than
trip to decrease the probability of an inadvertent
actuation.

O
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ESFAS Instrumentation
B 3.3.2

( BASES

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

Four channels of containment pressure are utilized
in a two-out-of-four logic configuration. Since
containment pressure is not used for control, this
arrangement exceeds the minimum redundancy

|requirements. Additional redundancy is warranted i

because this Furiction is energize to trip. !

Containment Pressure-High 3 must be.0PERABLE in i

MODES 1. 2. and 3 when there is sufficient energy :
in the primary and secondary sides to pressurize
the containment following a pipe break. In
MODES 4. 5. and 6. there is insufficient energy in
the primary and secondary sides to pressurize the :
containment and reach the Containment j
Pressure-High 3 setpoint. 1

3. Containment Isolation

Containment Isolation provides isolation of the
containment atmosphere, and all process systems that ;
penetrate containment. from the environment. This '

(y] Function is necessary to prevent or limit the release !

of radioactivity to the environment in the event of a l

large break LOCA.
|

There are two separate Containment Isolation signals.,

Phase A and Phase B. The Phase A signal isolates all
automatically isolable process lines, except Component
Cooling water (CC) at a relatively low containment
pressure indicative of primary or secondary system '

leaks. For these types of events, forced circulation
cooling using the Reactor Coolant Pumps (RCPs) and SGs
is the preferred (but not required) method of decay
heat removal. Since CC is required to support RCP
operation. not isolating CC on the low pressure Phase A

L signal enhances unit safety by allowing operators to
use forced RCS circulation to cool the unit. Isolating
CC on the low pressure signal may force the use of feed
and bleed cooling, which could prove more difficult to
control,

l

i

.Ov
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ESFAS Instrumentation
B 3.3.2

BASES

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

Phase A Containment Isolation is actuated automatically
by SI. or manually via the automatic actuation logic.
All process lines penetrating containment, with theI

exception of CC. are isolated. CC is not isolated at
this time to permit continued operation of the RCPs
with cooling water flow to the thermal barrier heat
exchangers and RCP motor bearing oil coolers. All
process lines not equipped with remote operated

-isolation valves are manually closed, or otherwise
isolated, prior to reaching MODE 4.

Manual Phase A Containment Isolation is accomplished by
either of two switches in the controi room. Either
switch actuates both trains. Note that manual
actuation of Phase A Containment Isolation also
actuates Containment Ventilation Isolation.

The Phase B signal isolates CC. This occurs at a
relatively high containment pressure that is indicative
of a large break LOCA or an SLB. For these events,
forced circulation using the RCPs is no longer

(~ desirable. Isolating the CC at the higher pressure
\ does not Jose a challenge to the containment boundary

because t1e CC System is a closed loop inside
containment. Although some system components do not
meet all of the ASME Code requirements applied to the
containment itself, the system is continuously
pressurized to a pressure greater than the Phase B
setpoint. Thus, routine operation demonstrates the
integrity of the system pressure boundary for 3ressures
exceeding the Fhase B set)oint. Furthermore, aecause
system pressure exceeds t1e Phase B set)oint, any
system leakage prior to initiation of Plase B isolation
would be into containment. Therefore, the combination
of CC System design and Phase B isolation ensures the
CC System is not a potential path for radioactive
release from containment.

!

|

Yv
t
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B 3.3.2

BASES

APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

Phase B Containment Isolation is actuated by
Containment Pressure-High 3. or manually via the

i

automatic actuation logic. For containment pressure to ;
reach a value high enough to actuate Containment
Pressure-High 3. a large break LOCA or SLB must have
occurred and containment spray must have been actuated.
RCP operation will no longer be required and CC to the
RCPs is, therefore, no longer necessary.

1

Manual Phase B Containment Isolation is accomplished by I

the same switches that actuate Containment Spray. When
the two switches in either set are turned
simultaneously. Phase B Containment Isolation and

,

Containment Spray will be actuated in both trains.

a. Containment Isolation-Phase A Isolation ,

!

(1) Phase A Isolation-Manual Initiation

Manual Phase A Containment Isolation is
actuated by either of two switches in the |

O) control room. Either switch actuates both |( trains. Each switch is considered a channel. |
Note that manual initiation of Phase A l

Containment Isolation also actuates I

Containment Ventilation Isolation.

(2) Phase A Isolation- Automatic Actuation loaic
and Actuation Relays

Automatic Actuation Logic and Actuation
Relays consist of the same features and
operate in the same manner as described for
ESFAS Function 1.b.

l
.

;

'

v
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APPLICABLE SAFETY ANALYSES, LCO. and APPLICABILITY (continued)

Manual and automatic initiation of Phase A
Containment Isolation must be OPERABLE in MODES 1.
2 and 3, when there is a potential for an
accident to occur. Manual initiation is also
required in MODE 4 even though automatic actuation
is not required. In this MODE adequate time is
available to manually actuate required components
in the event of a DBA. but because of the large
number of components actuated on a Phase A

.

Containment Isolation, actuation is simplified by
the use of tne manual actuation switches. J

Automatic actuation logic and actuation relays I
must be OPERABLE in MODE 4 to support system level
manual, initiation. In MODES 5 and 6. there is

,

insufficient energy in the primary or secondary i
systems to pressurize the containment to require iPhase A Containment Isolation. Also, there is '

adecuate time for the operator to evaluate unit
concitions and manually actuate individual
isolation valves in response to abnormal or
accident conditions. |

(3) Phase A Isolation-Safety In.iection

Phase A Containment Isolation is also
initiated by all Functions that initiate SI.
The Phase A Containment Isolation
requirements for these Functions are the same |
as the requirements for their SI function.
Therefore, the requirements are not repeated
in Table 3.3.2-1. Instead, Function 1, SI,
is referenced for all initiating Functions
and requirements.

|

t
I

}
J
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ESFAS Instrumentation
B 3.3.2

( BASES
,

APPLICABLE SAFETY ANALYSES, LCO, and |0PLICABILITY (continued)

b. _ Containment Isolation-Phase B Isolation

Phase B Containment Isolation is accomplished by
Manual Initiation. Automatic Actuation Logic and
Actuation Relays, and by Containment Pressure
channels (the same channels that actuate
Containment Spray, Function 2). The Phase B
Containment Isolation Function requires the
bistable output to energize to trip in order to
minimize the potential of spurious trips that may
damage the RCPs.

(1) Phase B Isolation-Manual Initiation

Manual Phase B Containment Isolation is
actuated by simultaneously turning two
switches in the same train. There are two
sets of two switches each in the control
room. Each set of two switches is considered
a channel.

~'g (2) Phase B Isolation- Automatic Actuation(V Loqic and Actuation Relays

Automatic actuation logic and actuation
relays consist of the same features and
operate in the same manner as described for
ESFAS Function 1.b.

J

|
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BASES

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

Manual and automatic initiation of Phase B
containment isolation must be OPERABLE in MODES 1.
2. and 3 when there is a potential for an
accident to occur.. Manual initiation is also
required in MODE 4 even though automatic actuation
is not required. In this MODE, adequate time is
available to manually actuate required components
in the event of a DBA. However, because of the
large number of components actuated ca a Phase B
containment isolation, actuation is simplified by
the use of the manual actuation switches.
Automatic actuation logic and actuation relays
must be OPERABLE in MODE 4 to support syste.n level'

manual initiation. In MODES 5 and 6. there is
insufficient energy in the primary or secondary
systems to pressurize the containment to require
Phase B containment isolation. There also is
adecuate time for the operator to evaluate unit
concitions and manually actuate individu?1
isolation valves in response to abnormal or
accident conditions.

(3) Phase B Isolation-Containment
Pressure-Hian 3

The basis for containment pressure MODE
applicability is as ai vussed for ESFAS
Function 2.c above.

4. Steam Line Isolation

Isolation of the main steam lines provides protection
in the event of an SLB inside or outside containment.
Rapid isolation of the steam lines will limit the steam
break accident to the blowdown from one SG. at most.
For an SLB upstream of the MSIVs. inside or outside of
containment, closure of the MSIVs and their bypass
valves limits the accident to the blowdown from only
the affected SG. For an SLB downstream of the MSIVs.
closure of the MSIVs and their bypass valve.s terminates
the accident as soon as the steam lines depressurize.

O
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[ APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

a. Steam Line Isolation-Manual Initiation

Manual initiation of Steam Line Isolation can be
accom)lished from the control room. There are two '

switcles in the control room and either switch can
initiate action to immediately close all MSIVs.:

!

The LC0 requires two channels to be OPERABLE.
'

b. Steam Line Isolation- Automatic Actuation Loaic ,

and Actuation Relays
|

Automatic actuation logic and actuation relays <

consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

Manual and automatic initiation of steam line isolation !

must be OPERABLE in MODES 1. 2, and 3. when there is '

sufficient energy in the RCS and SGs to have an SLB or
| other accident. This could result in the release of
i significant quantities of energy and cause a cooldown

,

of the primary system. The Steam Line Isolation
;D Function is not required in MODES 2 and 3 when all :d MSIVs and their bypass valves are closed. In MODES 4.

'

'

5. and 6. there is insufficient energy in the RCS and
| SGs to experience an SLB or other accident releasing
j significant quantities of energy.
.

:

:

l !

I
t

I

'

!

|
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BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued) '

c. Steam Line Isolation-Containment Pressure-Hiah 2
I

This Function actuates closure of the MSIVs and I

their bypass valves in the event of a LOCA or an |
SLB inside containment to maintain at least one '

unfaulted SG as a heat sink for the reactor, and
Ito limit the mass and energy release to '

containment. The transmitters (d/p cells) and i

electronics are located outside containment with !

the sensing line (high pressure side of the '

transmitter) located inside containment. i

Containment Pressure-High 2 provides no input to
any control functions. Thus, three OPERABLE
channels are sufficient to satisfy protective

irequirements with two-out-of-three logic. Thus, j
they will not experience any adverse environmental

I
conditions, and the Trip Setpoint reflects only i

steady state instrument uncertainties.
i

i

Containment Pressure-High 2 must be OPERABLE in '

MODES 1, 2, and 3. wheri there is sufficient energy
/3 in the primary and secondary side to )ressurize
V the containment following a pipe breat. This

would cause a significant increase in the
containment 3ressure, thus allowing detection and
closure of tie MSIVs and their bypass valves. The
Steam Line Isolation Function is not required in
MODES 2 and 3 when all MSIVs and their bypass
valves are closed. In MODES 4. 5. and 6. there is
not enough energy in the primary and secondary
sides to pressurize the containment to the
Containment Pressure-High 2 setpoint.

d. Steam Line Isolation-Steam Line Pressure

(1) Steam Line Pressure-Low

Steam Line Pressure-Low provides closure of
the MSIVs and their bypass valves in the
event of an SLB to maintain at least one
unfaulted SG as a heat sink for the reactor,
and to limit the mass and energy release to
containment. Steam Line Pressure-Low was
discussed previously under SI Function 1.e.6

l

0 |.V
| l
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

Steam Line Pressure-Low Function must be
OPERABLE in MODE 1. and in MODES 2 and 3
(above P-11), with any MSIV and associated
bypass valve open, when a secondary side
break or stuck open valve could result in the
rapid depressurization of the steam lines.
This signal may be manually blocked by the
operator below the P-11 setpoint. Below
P-11. an inside containment SLB will be
terminated by automatic actuation via
Containment Pressure-High 2. Stuck valve
transients and outside containment SLBs will
be terminated by the Steam Line
Pressure-Negative Rate-High signal for
Steam Line Isolation below P-11 when SI has
been manually blocked. The Steam Line
Isolation Function is required in MODES 2
and 3 unless all MSIVs and their bypass
valves are closed. This Function is not
required to be OPERABLE in MODES 4. 5. and 6
because there is insufficient energy in the
secondary side of the unit that would result
in a release of enough quantities of energys

to cause a significant cooldown of the RCS.

(2) Steam Line Pressure-Negative Rate-Hiah

Steam Line Pressure-Negative Rate-High
3rovides closure of the MSIVs and their
aypass valves for an SLB when less than the
P-11 setpoint. to maintain at least one
unfaulted SG as a heat sink for the reactor,
and to limit the mass and energy release to
containment. When the operator manually
blocks the Steam Line Pressure-Low main
steam isolation signal when less than the
P-11 setpoint. the Steam Line
Pressure-Negative Rate-High signal is
automatically enabled. Steam Line
Pressure-Negative Rate-High provides no
input to any control functions. Thus, three
OPERABLE channels are sufficient to satisfy
requirements with a two-out-of-three logic on
each steam line.

O
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

Steam Line Pressure-Negative Rate-High must
be OPERABLE in MODE 3 when less than the P-11
setpoint, when a secondary side break or
stuck open valve could result in the rapid i

de]ressurization of the steam line(s). In
MO)ES 1 and 2. and in MCDE 3, when above the
P-11 setpoint, this signal is automatically
disabled and the Steam Line Pressure-Low
signal is automatically enabled. The Steam
Line Isolation Function is not required in :

MODE 3 when all MSIVs and their bypass valves !

are closed. In MODES 4. 5. and 6. there is
insufficient energy in the primary and
secondary sides to have an SLB or other
accident that would result in a release of
enough quantities of energy to cause a

,

significant cooldown of the RCS. j

While the transmitters may experience
elevated ambiont temperatures due to an SLB.
the trip function is based on rate of change. |

Q not the absolute accuracy of the indicated '

C/ steam pressure. Therefore, the Trip Setpoint
reflects only steady state instrument
uncertainties.

5. Turbine Trio and Feedwater Isolation
|

The primary functions of the Turbine Trip and Feedwater
Isolation signals are to prevent damage to the turbine
due to water in the steam lines, and to stop the
excessive flow of feedwater into the SGs. These
Functions are necessary to mitigate the effects of a
high water level in the SGs. which could result in
carryover of water into the steam lines and excessive
cooldown of the primary system. The SG high water
level is due to excessive feedwater flows.

.

p ;

v
1
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APPLICABLE SAFETY ANALYSES, LCO. and APPLICABILITY (continued) l

The Function is actuated when the level in any SG I
exceeds the high high setpoint. and performs the |following functions: j

e Trips the main turbine: I

Trips the FW pumps:e

e Initiates feedwater isolation; and

e Shuts the FW pump discharge valves.

This Function is actuated by SG Water Level-High High. ,

or by an SI signal. The RTS also initiates a turbine
trip signal whenever a reactor trip (P-4) is generated.
In the event of SI the unit is tripped and the turbine
generator is tripped. The FW System is also taken out
of operation and the AF System is automatically
started.

a. Turbine Trio and Feedwater Isolation- Automatic

[] Actuation logic and Actuation Relays

v
Automatic Actuation Logic and Actuation Relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

b. Turbine Trio and Feedwater Isolation-Steam
Generator Water Level-High High (P-14)

This signal provides protection against excessive
feedwater flow. The ESFAS SG water level
instruments provide input to the SG Water Level
Control System. Therefore, the actuation logic
must be able to withstand both an input failure to
the control system (which may then require the
protection function actuation) and a single
failure in the other channels providing the
protection function actuation. Thus, four

OPERABLE channels per SG are required to satisfy
the requirements with a two-out-of-four logic.
The channel Allowable Values are specified in
percent of narrow range instrument span.

,

L.I
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APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)

The transmitters (d/p cells) are located inside i

containment. However, the events that this
Function protects against cannot cause a severe
environment in containment. Therefore, the Trip :
Setpoint reflects only steady state instrument
uncertainties.

c. Turbine Trio and Feedwater Isolation-Safety
In.iection I

Turbine Trip and Feedwater Isolation is also |

initiated by all Functions that initiate SI. The |
Feedwater Isolation Function requirements for !
these Functions are the same as the requirements I

for their SI function. Therefore, the |
requirements are not repeated in Table 3.3.2-1..

Instead Function 1 SI. is referenced for all
initiating functions and requirements.

Turbine Trip and Feedwater Isolation Functions must be
OPERABLE in MODE 1. and in MODES 2 and 3 except when

O all Feedwater (FW) Isolation Valves are closed or
(_/ isolated by a closed manual valve when the FW System is

in operation and the turbine generator may be in
operation. In MODES 4. 5, and 6, the FW System and the
turbine generator are not in service and this Function
is not required to be OPERABLE. The applicable FW
Isolation Valves are listed below:

- FW Isolation Valve (FW009A through D)
- FW Tempering Flow Control Valve (FWO34A through D)
- FW Tempering Valve (FWO35A through D)
- Low Flow FW Isolation Vahe (FWO39A through D-Unit 1

only)
- FW Preheater Bypass Isolation Valve (FWO39A through

D-Unit 2 only)
!

- FW Isolation Bypass Valve (FWO43A through D-Unit 2 i
only)

- FW Regulating Valve (FW510.520,530.540)
- FW Regulating Bypass Valve (FW510A.520A.530A.540A)

i

_
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BASES

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued),

I
! 6. Auxiliary Feedwater

The AF System is designed to provide a secondary side
heat sink for the reactor in the event that the FW (
System is not available. The system has a motor driven ;

pump and a diesel driven pump which are described in
LCO 3.7.5. "AF System."

a. Auxiliary Feedwater- Automatic Actuation Loaic and
Actuation Relays

Automatic actuation logic and actuation relays
| consist of the same features and operate in the ;

j same manner as described for ESFAS Function 1.b.

b. Auxiliary Feedwater-Steam Generator Water
| Level-Low Low

SG Water Level-Low Low provides protection
i against a loss of heat sink. A feed line break,

inside or outside of containment, or a loss of FW.
| (~'T would result in a loss of SG water level. SG

V Water Level-Low Low provides input to the SG
'

Level Control System. Therefore, the actuation

logic must be able to withstand both an input
failure to the control system which may then
require a protection function actuation and a

! single failure in the other channels providing the
protection function actuation. Thus, four
OPERABLE channels per SG are required to satisfy

l the requirements with two-out-of-four logic. The
channel Allowable Values are specified in percent
of narrow range instrument span.

With the transmitters (d/p cells) located inside
containment and thus possibly experiencing adverse
environmental conditions (feed line break). the

! Trip Setpoint reflects the inclusion of both
! steady state and adverse environmental instrument
| uncertainties.

2

O
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APPLICABLE SAFETY ANALYSES. LCO and APPLICABILITY (continued)

c. Auxiliary Feedwater-Safety In.iection

An SI signal starts the motor driven and diesel
driven AF pumps. The AF initiation functions are
the same as the requirements for their SI
function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead. Function 1.
SI. is referenced for all initiating functions and
requirements.

d. Auxiliary Feedwater-Loss of Offsite Power
(Undervoltaae on Bus 141(241))

The loss of offsite power to bus 141(241) 1s
detected by a voltage drop on the bus. Upon
restoration of power via the "A" DG to bus
141(241). which su) plies the motor driven AF pump,
the motor driven A: pump will automatically start
to ensure that at least one SG contains eriough
water to serve as the heat sink for reactor decay
heat and sensible heat removal following thep reactor trip.

v
;

Functions 6.a through 6.d must be OPERABLE in MODES 1.
2. and 3 to ensure that the SGs remain the heat sink
for the reactor. SG Water Level-Low Low in any !operating SG will cause the motor and diesel driven AF |
pumps to start. The system is aligned so that upon a 1

start of the pum), water immediately begins to flow to |
the SGs. These runctions do not have to be OPERABLE in i

MODES 4. 5 and 6 because the Steam Generators are not
normally used for heat removal, and the AF System is
not required. I

,

:

J
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,

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
i

e. Auxiliary Feedwater-Undervoltaae Reactor Coolant
Pumo

A loss of power on the buses that provide power to
ithe RCPs provides indication of a pending loss of ,

RCP forced flow in the RCS. The Undervoltage RCP '

Function senses a loss of power on two or more RCP ,

buses and starts' the AF pumas to ensure that at
least one SG contains enougl water to serve as the ,

heat sink for reactor decay heat and sensible heat :
removal following the reactor trip. >

There are two undervoltage sensing relays on each
6.9 kV bus which feeds an RCP. One relay provides
an input to actuation logic Train A and the other
relay 3rovides an input to actuation logic
Train 3. Each actuation logic train requires
input from two of the four buses to initiate both ;

AF pumps. Each train is considered a separate '

Function. -

t'
This Function must be OPERABLE in MODES 1 and 2.
This ensures that at least one SG is provided with

;

water to serve as the heat sink to remove reactor
decay heat and sensible heat in the event of an
accident. In MODES 3, 4, and 5, the RCPs may be
normally shut down, and thus, a pump trip is not
indicative of a condition requiring automatic AF
initiation.

!

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

f. Auxiliary Feedwater-Pumo Suction Transfer on
Suction Pressure-Low

| A low pressure signal in the AF pump suction line
coincident with an automatic start signal protects
the AF pumps against a loss of the normal supply

, of water for the pumps, the Condensate Storage
Tank (CST). A pressure transmitter is located on
each AF pump suction line from the CST. After an

| automatic start, a low pressure signal will cause
the emergency supply of water for the associated
pump to be aligned. or cause the associated AF
pump to stop until the emergency source of water ;

is aligned. The Essential Service Water System
| (safety grade) is then lined up to supply the AF !

| pump to ensure an adequate supply of water for the
AF System to maintain at least one of the SGs as'

i the heat sink for reactor decay heat and sensible
j heat removal.

;

'

Since the detectors are located in an area not
-

- affected by HELBs or high radiation, they will not !

experience any adverse environmental conditions
| and the Trip Setpoint reflects only steady state
| instrument uncertainties.

This Function must be OPERABLE in MODES 1. 2.
! and 3 to ensure a safety grade supply of water for i

the AF System to maintain the SGs as the heat sink t

| for the reactor. This Function does not have to
| be OPERABLE in MODES 4. 5, and 6 because the SGs
| are not normally used for heat removal and the AF
| System is not required.

!

1.
|

|
|

|
|
i
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s

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued) ;

7. Switchover to Containment Sumo

At the end of the safety injection phase of a LOCA, the
RWST will be nearly empty. Continued cooling must be
provided by the ECCS to remove decay heat. The source
of water for the ECCS pumps is switched to the

| containment recirculation sump. The low head Residual
Heat Removal (RHR) pumps and containment spray pumps
draw the water from the containment recirculation sump,
the RHR pumps pump the water through the RHR heat

, exchanger, inject the water back into the RCS, and |

supply the cooled water to the other ECCS pumps. The i
'

ECCS switchover from safety injection to cold leg
recirculation is initiated automatically upon receipt iof the RWST auto switchover trip signal and is I

completed via timely operator action at the main '

. control board. Switchover from the RWST to the'

containment sump must be completed before the RWST
empties to prevent damage to the ECCS pumps and a loss
of core cooling capability. For similar reasons,
switchover must not occur before there is sufficient

, (3 water in the containment sump to support ECCS pump(
/ suction. Furthermore, early switchover must not occur

to ensure that sufficient borated water is injected
from the RWST. This ensures the reactor remains shut
down in the recirculation mode.

Switchover is initiated via automatic opening of the|

containment recirculation sump isolation valves
(SI8811 A/B). This automatic action aligns the suction
of the RHR pumps to the containment recirculation sump
to ensure continued availability of a suction source.
Upon receipt of the RWST low low level switchover
alarm, the operator is required to initiate the manual
operations required to complete switchover in a timely
manner (Ref.1) .

I

|
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|(') BASES

APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

a. 5witchover to Contairment Sumo- Automatic
Actuation Loaic and Actuation Relays

Automatic actuation logic and actuation relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

<

b. Switchover to Containment Sumo-Refuelina Water
Storaae Tank (RWST) Level-Low Low Coincident With

i Safety Injection

|

During the injection phas ? of a LOCA, the RWST is
the source of water for al' FvCS pumps. A low low
level in the RWST coincident with an SI signal
provides protection against a loss of water for

| the ECCS pumps and indicates the end of the
| injection phase of the LOCA. The RWST is equipped
i with four level transmitters. These transmitters
| provide no control functions. Therefore, a

two-out-of-four logic is adequate to initiate the
protection function actuation. Although only

!. O three channels would be sufficient, a fourth
i(_./ channel has been added for increased reliability.
,

The transmitters are located in an area not
| affected by HELBs or post accident high radiation.

Thus, they will not experience any adverse
,

environmental conditions and the Trip Setpoint i

reflects only steady state instrument
uncertainties.

Automatic opening of the containment sump suction
valves occurs only if the RWST low low level
signal is coincident with SI. This prevents
accidental switchover during normal operation.

| Accidental switchover could damage ECCS pumps if
i

they are attempting to take suction from an empty'

.

L sump. The switchover Function requirements for '

| the SI Functions are the same as the requirements
for their SI function. Therefore, the
requirements are not repeated in Table 3.3.2-1.
Instead. Function 1. SI, is referenced for all
initiating Functions and requirements.

!

N*

l
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

These Functions must be OPERABLE in MODES 1. 2. 3.. |
and 4 when there is a potential for a LOCA to

,

occur, to ensure a continued supply of water for
the ECCS pumps. These Functions are not required '

to be OPERABLE in MODES 5 and 6 because there is
adecuate time for the o]erator to evaluate unit
concitions and respond ]y manually initiating the
switchover and starting syst - s. pumps, and other
equipment to mitigate the consequences of an
abnormal condition or accident. System pressure
and temperature are very low and many ESF
components are administratively locked out or
otherwise prevented from actuating to prevent
inadvertent overpressurization of unit systems.

8. Enaineered Safety Feature Actuation System Interlocks

To allow some flexibility in unit operations, several
interlocks are included as part of the ESFAS. These
interlocks permit the o]erator to block some signals,
automatically enable otler signals 3revent some ]'T(V actions from occurring, and cause otler actions to

i

occur. The interlock Functions back up manual actions
to ensure bypassable functions are in operation under
the conditions assumed in the safety analyses.

<

i

j
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APPLICABLE SAFETY ANALYSES. LCO. and APPLICABILITY (continued)

a. Enaineered Safety Feature Actuation System
Interlocks-Reactor Trio. P-4

i

The P-4 interlock is enabled when a Reactor Trip
Breaker (RTB) and its associated bypass breaker is
open. Once the P-4 interlock is enabled,
automatic SI initiation may be manually blocked
after a 60 second time delay. This Function
allows operators to take manual control of SI i

Systems after the initial 3hase of injection is
complete. Once SI is blocced automatic actuation 1

of SI cannot occur until the P-4 interlock has I

been momentarily cleared by closing the RTB. The
functions of the P-4 interlock are:

o Trip the main turbine:

e Isolate FW:

o Prevent automatic reactuation of SI after a I
manual reset of SI: and

n.
( ,/ e Prevent opening of the FW isolation valves if

they were closed on SI or SG Water
Level-High High.

Each of the above Functions is interlocked with
P-4 to avert or reduce the continued cooldown of
the RCS following a reactor trip. An excessive
cooldown of the RCS following a reactor trip could
cause an insertion of positive reactivity with a
subsequent increase in core power. To avoid such
a situation, the noted Functions have been

interlocked with P-4 as part of the design of the
unit control and protection system.

i
,

n
\

\_ /
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

None of the noted Functions serves a mitigation
function in the plant licensing basis safety
analyses. Only the turbine trip Function is
explicitly assumed since it is an immediate
consequence of the reactor trip Function. Neither
turbine trip, nor any of the other Functions
associated with the reactor trip signal, is
required to show that the plant licensing basis -

safety analysis acceptance criteria are not
exceeded.

The RTB position switches that provide input to
the P-4 interlock only function to energize or
de-energize (o)en or close) contacts. Therefore. |

this Function las no adjustable trip setpoint with
which to associate a Trip Setpoint and Allowable
Value.

]
|

This Function must be OPERABLE in MODES 1. 2, 1

and 3 when the reactor may be critical or i

approaching criticality. This Function does not |,q have to be OPERABLE in MODE 4, 5. or 6 because the
(j main turbine, and the FW System are not in ,

operation,

b. Enoineered Safety Feature Actuation System
Interlocks-Pressurizer Pressure. P-11

The P-11 interlock permits a normal unit cooldown
and depressurization without actuation of SI or
main steam line isolation. With two-out-of-three
pressurizer pressure channels less than the P-11
setpoint, the operator can manually block the
Pressurizer Pressure-Low and Steam Line
Pressure-Low SI signals and the Steam Line
Pressure-Low steam line isolation signal
(previously discussed). When the Steam Line
Pressure-Low steam line isolation signal is
manually blocked, a main steam isolation signal on
Steam Line Pressure-Negative Rate-High is
enabled. This provides protection for an SLB by
closure of the MSIVs and their bypass valves.
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

With two-out-of-three pressurizer pressure i

channels above the P-11 setpoint, the Pressurizer
Pressure-Low and Steam Line Pressure-Low SI ,

signals and the Steam Line Pressure-Low steam !
line isolation signal are automatically enabled. *

The operator can also enable these trips by use of -

the respective manual reset buttons. When the l

Steam Line Pressure-Low steam line isolation !
signal is enabled, the main steam isolation on

,

Steam Line Pressure-Negative Rate-High is
disabled.

This Function must be OPERABLE in MODES 1. 2.
and 3 to allow an orderly cooldown and
depressurization of the unit without the actuation
of SI or main steam isolation. This Function does
not have to be OPERABLE in MODE 4. 5, or 6 because
system pressure must already be below the P-11
setpoint for the requirements of the heatup and

,

cooldown curves to be met. !
,

O c. Enaineered Safety Feature Actuation System
Interlocks - T - Low Low. P-12x ;

On increasing reactor coolant temperature, the
P-12 interlock provides an arming signal to the
Steam Dump System. On a decreasing temperature,
the P-12 interlock removes the arming signal to

;

the Steam Dum) System to prevent an excessive ;

cooldown of tie RCS due to a malfunctioning Steam !

Dump System.

Since T,y is used as an indication of bulk RCS
temperature, this Function meets redundancy
requirements with one OPERABLE channel in each
loop. In four loop units, these channels are used
in a two-out-of-four logic.

O
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APPLICABLE SAFETY ANALYSES. LCO, and APPLICABILITY (continued)

This Function must be OPERABLE in MODES 1, 2.
and 3 when a secondary side break or stuck open
valve could result in the rapid depressurization
of the steam lines. This Function does not have
to be OPERABLE in MODE 4. 5. or 6 because there is
insufficient energy in the secondary side of the
unit to have an accident.

The ESFAS instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

ACTIONS A Note has been added in the ACTIONS to clarify the
a) plication of Completion Time rules. The Conditions of
t1is Specification may be entered independently for each
channel listed on Table 3.3.2-1.

In the event a channel's Trip Set)oint is found
nonconservative with respect to t1e Allowable Value, or the
transmitter, instrument loop, signal processing electronics.

O or bistable is found inoperable, then all affected Functions
( . 3rovided by that channel must be declared inoperable and the

_C0 Condition (s) entered for the protection Function (s)
affected. When the Required Channels in Table 3.3.2-1 are
specified on a per steam line, per loop, per SG etc. .
basis, then the Condition may be entered separately for each
steam line, loop. SG. etc. , as appropriate.

When the number of inoperable channels in a trip function
exceeds those specified in all related Conditions associated
with a trip function. then the unit is outside the safety
analysis. Therefore. LCO 3.0.3 should be immediately
entered if applicable in the current MODE of operation.

A.1

Condition A applies to all ESFAS protection functions.
Condition A addresses the situation where one or more
required channels or trains for one or more Functions are
inoperable at the same time. The Required Action is to I

refer to Table 3.3.2-1 and to take the Required Actions for
the protection functions affected. The Completion Times are
those from the referenced Conditions and Required Actions.

O
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ACTIONS (continued)

B.1. B.2.1. and B.2.2

Condition B applies to manual initiation of:

e SI:

e Containment Spray;

e Phase A Isolation; and

e Phase B Isolation.

This action addresses the train orientation of the SSPS for
the functions listed above. If one channel is inoperable.
48 hours is allowed to return it to an OPERABLE status.
Note that for containment spray and Phase B isolation,
failure of one or both switches in one channel renders the
channel inoperable. Condition B. therefore, encompasses
both situations. The specified Completion Time is
reasonable considering that there are two automatic
actuation trains and another manual initiation train

f~'s OPERABLE for each Function, and the low probability of an
( ! event occurring during this interval. If the train cannot"'

be restored to OPERABLE status, the unit must be placed in a
MODE in which the LCO does not apply. This is done by
placing the unit in at least MODE 3 within an additional
6 hours (54 hours total time) and in MODE 5 within an
additional 30 hours (84 hours total time). The allowable
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

,

!
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ACTIONS (continued)

C.1. C.2.1. and C.2.2

Condition C applies to the automatic actuation logic and
actuation relays for the following functions:

e SI:

o Containment Spray;

e Phase A Isolation:

o Phase B Isolation; and

Automatic Switchover to Containment Sump.e

This action addresses the train orientation of the SSPS and
the master and slave relays. If one train is inoperable.
6 hours are allowed to restore the train to OPERABLE status.
The specified Completion Time is reasonable considering that
there is another train OPERABLE. and the low probability of
an event occurring during this interval. If the train

J'~1 cannot be restored to OPERABLE status, the unit must be
( ~) placed in a MODE in which the LCD does not apply. This is

done by placing the unit in at least MODE 3 within an
additional 6 hours (12 hours total time) and in MODE 5
within an additional 30 hours (42 hours total time). The
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

The Required Actions are modified by a Note that allows one
train to be bypassed for up to 4 hours for surveillance
testing, provided the other train is OPERABLE. This
allowance is based on the reliability analysis assumption of
WCAP-10271-P-A (Ref. 7) that 4 hours is the average time
required to perform channel surveillance.

,o

( )
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ACTIONS (continued)

D.1. D.2.1. and D.2.2

Condition D applies to:

o Containment Pressure-High 1:

o Pressurizer Pressure-Low: 1

i

e Steam Line Pressure-Low;
|

Containment Pressure-High 2:e |

Steam Line Pressure-Negative Rate-High;e

1
e SG Water Level-Low Low; and i

!

e SG Water Level-High High (P-14).

If one channel is inoperable. 6 hours are allowed to restore
the channel to OPERABLE status or to place it in the tripped
condition. Generally, this Condition applies to functions

t'~', that operate on two-out-of-three logic or a two-out-of-four
'

/ logic. Therefore, failure of one channel places the
Function in a two-out-of-two configuration. One channel
must be tripped to place the Function in a one-out-of-two
configuration that satisfies redundancy requirements.

Failure to restore the inoperable channel to OPERABLE status
or place it in the tripped condition within 6 hours requires
the unit be placed in MODE 3 within the following 6 hours
and MODE 4 within the next 6 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems. In MODE 4. these Functions are no
longer required OPERABLE.

c
I

s'
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ACTIONS (continued)

The Required Actions are modified by a Note that allows the |

inoperable channel to be bypassed for up to 4 hours for '

surveillance testing of other channels. The 6 hours allowed
to restore the channel to OPERABLE status or to place the

,

inoperable channel in the tripped condition, and the 4 hours '

allowed for testing, are justified in Reference 7.

E.1. E.2.1. and E.2.2

Condition E applies to:

Containment Spray Containment Pressure-High 3: and .
e

* Containment Phase B Isolation Containment Pressure-
High 3.

None of these signals has input to a control function.
Thus, two-out-of-three logic is necessary to meet
acceptable protective requirements. However, a
two-out-of-three design would require tripping a failed
channel. This is undesirable because a single failure would

/3 then cause spurious containment spray initiation. Spurious
() spray actuation is undesirable because of the cleanup

problems presented. Therefore, these channels are designed
with two-out-of-four logic so that a failed channel may be
bypassed rather than tripped. Note that one channel may be
bypassed and still satisfy the single failure criterion.
Furthermore, with one channel bypassed, a single
instrumentation channel failure will not spuriously initiate
containment spray.

ps
C/
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BASES

ACTIONS (continued) ',

To avoid the inadvertent actuation of containment spray and
Phase B containment isolation, the inoperable channel should
not be placed in the tripped condition. Instead it is
bypassed. Restoring the channel to OPERABLE status, or
placing the inoperable channel in the bypass condition !within 6 hours, is sufficient to assure that the Function
remains OPERABLE and minimizes the time that the Function >

may be in a partial trip condition (assuming the inoperable
ichannel has failed in a trip condition). The Completion

Time is further justified based on the low probability of an
.

|event occurring during this interval. The Completion Time !

is further justified based on the low probability of an '

event occurring during this interval. Failure to restore
the inoperable channel to OPERABLE status, or place it in
the bypassed condition within 6 hours, requires the unit be
placed in MODE 3 within the following 6 hours and MODE 4
within the next 6 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging unit systems. In
MODE 4. these Functions are no longer required OPERABLE.

'

The Required Actions are modified by a Note that allows one
additional channel to be bypassed for up to 4 hours for
surveillance testing. Placing a second channel in the i

bypass condition for up to 4 hours for testing purposes is
acceptable based on the results of Reference 7.

,

i

.!
(

i

f)\%.
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ACTIONS (continued)

F.1. F.2.1. and F.2.2

Condition F applies to:

e Manual Initiation of Steam Line Isolation: and

e P-4 Interlock.

For the Manual Initiation and the P-4 Interlock Functions,
this action addresses the train orientation of the SSPS. If
a train or channel is inoperable. 48 hours is allowed to
return it to OPERABLE status. The specified Completion Time
is reasonable considering the nature of these Functions, the
available redundancy, and the low probability of an event
occurring during this interval. If the Function cannot be
returned to OPERABLE status, the unit must be placed in
MODE 3 within the next 6 hours and MODE 4 within the
following 6 hours. The allowed Completion Times are
reasonable, based on operating experience to reach the
required unit conditions from full power in an orderly
manner and without challenging unit systems. In MODE 4 the

(''3 unit does not have any analyzed transients or conditions
(_,/ that require the explicit use of the protection functions

noted above.

G.I. G.2.1 and G.2.2

Condition G applies to the automatic actuation logic and
actuation relays for the Steam Line Isolation Turbine Trip
and Feedwater Isolation, and AF actuation Functions.

!
1

|

|
|

q
\_/
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ESFAS Instrumentation
B 3.3.2

\

BASES

ACTIONS (continued)
|

The action addresses the train orientation of the SSPS and |
the master and slave relays for these functions. If one !

train is inoperable. 6 hours are allowed to restore the !
train to OPERABLE status. The Completion Time for restoring '

a train to OPERABLE status is reasonable considering that |
there is another train OPERABLE and the low probability of l
an event occurring during this interval. If the train !cannot be returned to OPERABLE status, the unit must be '

brought to MODE 3 within the next 6 hours and MODE 4 within I

the following 6 hours. The allowed Completion Times are '

reasonable, based on operating experience, to reach the |
recuired unit conditions from full power conditions in an
orcerly manner and without challenging unit systems.
Placing the unit in MODE 4 removes all recuirements for
OPERABILITY of the protection channels anc actuation
functions. In this MODE. the unit does not have analyzed
transients or conditions that require the explicit use of
the protection functions noted above.

The Required Actions are modified by a Note that allows one |

train to be bypassed for up to 4 hours for surveillance
('' testing provided the other train is OPERABLE. This
s allowance is based on the reliability analysis (Ref. 7)

assumption that 4 hours is the average time required to
perform channel surveillance.

H.1. H.2.1. and H.2.2

Condition H applies to Loss of Offsite Power. For this
Function, if one channel is inoperable. I hour is allowed to
restore the channel to OPERABLE status or to place it in the
tripped condition. Failure to restore the inoperable
channel to OPERABLE status or place it in the tripped
condition within en hour requires the unit be placed in
MODE 3 within the following 6 hours (total of 7 hours) and
MODE 4 within the next 6 hours (total of 13 hours).

BRAIDWOOD - UNITS 1 & 2 B 3.3.2 -46 Revision 0
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ACTIONS (continued)

The allowed Completion Times are reasonable, based on ,

operating experience, to reach the required unit conditions ,

from full power conditions in an orderly manner and without 6

challenging unit systems. In MODE 4. the Function is no
longer required OPERABLE.

The Required Actions are modified by a Note that allows the i

inoperable channel to be bypassed for up to 2 hours for
surveillance testing of other channels. The 1 hour allowed {to restore the channel to OPERABLE status or to place the
inoperable channel in the tripped condition, and the 2 hours
allowed for testing, are deemed acceptable based on
engineeringjudgement.

1.1 and I.2

Condition I applies to the Undervoltage Reactor Coolant Pump
Function.

If one channel is inoperable. 6 hours are allowed to restore
one channel to OPERABLE status or to place it in the tripped

'

condition. If placed in the tripped condition, the Function
)s is then in a partial. trip condition on the affected train.,

'

where one-out-of-three logic will result in actuation. The
6 hour Completion Time is justified in Reference 7. Failure

,

to restore the inoperable channel to OPERABLE status or i

place it in the tripped condition within 6 hours requires
the unit to be placed in MODE 3 within the following
6 hours. The allowed Completion Time of 6 hours is

! reasonable, based on operating experience. to reach MODE 3
from full power conditions in an orderly manner and without ;

challenging unit systems. In MODE 3, these Functions are no
longer required OPERABLE.

! The Required Actions are modified by a Note that allows the
'inoperable channel to be bypassed for up to 4 hours for

surveillance testing of other channels. The 6 hours allowed
to place the inoperable channel in the tripped condition.

f and the 4 hours allowed for a second channel to be in the
| bypassed condition for testing, are justified in

Reference 7.'

;

"

t
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B 3.3.2

BASES

ACTIONS (continued)

J.1

Condition J applies to the Auxiliary Feedwater Pump Suction
Transfer on Suction Pressure-Low Function. With one train

.

inoperable, the associated auxiliary feedwater pump must be
immediately declared inoperable. This requires entry into |

applicable Conditions and Required Actions of LCO 3.7.5. "AF
System."

K.1- K.2.1. and K.2.2.

Condition K applies to the RWST Level-Low Low Coincident
with Safety Injection Function.

RWST Level-Low Low Coincident with SI provides actuation of
switchover to the containment sump. Note that this Function
requires the bistables to energize to perform their required
action.

This Condition applies to a Function that operates on
two-out-of-four logic. Therefore, failure of one channel

(7 places the Function in a two-out-of-three configuration.!

(/ One channel must be tripped to place the Function in a'

one-out-of-three configuration that satisfies redundancy
requirements.

If the channel cannot be returned to OPERABLE status or
placed in the tripped condition within 6 hours, the unit
must be brought to MODE 3 within the following 6 hours and
MODE 5 within the next 30 hours. The allowed Completion

Times are reasonable, based on operating exp|erience, toreach the required unit conditions from ful Jower
conditions in an orderly manner and without clallenging unit
systems. In MODE 5. the unit does not h&ve any analyzed
transients or conditions that require the explicit use of ;

the protection function noted above. ;

The Required Actions are modified by a Note that allows
placing the inoperable channel in the bypass condition for
u) to 4 hours for surveillance testing of other channels.
T1is is acceptable based on the results of Reference 7.

J

'
_
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ACTIONS (continued)

L 1. L.2.1 and L.2.2

Condition L applies to the P-11 and P-12 interlocks.

With one or more channels inoperable, the operator must
verify that the interlock is in the required state for the
existing unit condition. This action manually accomplishes
the function of the interlock. Determination must be made
within 1 hour. The 1 hour Completion Time is equal to the
time allowed by LC0 3.0.3 to initiate shutdown actions in
the event of a complete loss of ESFAS function. If the
interlock is not in the required state (or placed in the
required state) for the existing unit condition, the unit
must be ] laced in MODE 3 within the next 6 hours and MODE 4
within t1e following 6 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging unit systems.
Placing the unit in MODE 4 removes all requirements for
OPERABILITY of these interlocks.

O
SURVEILLANCE The SRs for each ESFAS Function are identified by the SRs
REQUIREMENTS column of Table 3.3.2-1.

A Note has been added to the SR Table to clarify that
Table 3.3.2-1 determines which SRs apply to which ESFAS
Functions.

|

Note that each channel of process protection supplies both
trains of the ESFAS. When testing Channel I. Train A and |
Train B must be examined. Similarly. Train A and Train B
must be examined when testing Channel II. Channel III, and
Channel IV (if applicable). The CHANNEL CALIBRATION and
COTS are performed in a manner that is consistent with the
assumptions used in analytically calculating the required
channel accuracies.

O
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i B 3.3.2

i

i BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.1
t

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure: thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined based on a combination of
the channel instrument uncertainties, including indication
and reliability. If a channel is outside the criteria it
may be an indication that the sensor or the signal
processing equipment has drifted outside its limit.p

d The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal. but more frequent checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.2.2

SR 3.3.2.2 is the performance of a COT every 31 days. A COT
is performed on each required channel to ensure the entire
channel will perform the intended Function. Setpoints must
be found within the Allowable Values specified in
Table 3.3.2-1.

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
calculated normal uncertainty concistent with the setpoint
methodology. The setpoint shall be left set consistent with
the assumptions of the current plant specific setpoint
methodology.

!
|

|Q
%.3

7
|
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SURVEILLANCE REQUIREMENTS (continued)
|

The "as found" and "as left" values must also be recorded I
and reviewed for consistency with the assumptions of the l
surveillance interval extension analysis (Ref. 7) when iapplicable.

The Frequency is adequate based on industry operating
experience, considering instrument reliability and operating
history da'. ?.

SR 3.3.2.3

SR 3.3.2.3 is the performance of a TADOT every 31 days.
This test is a check of the Loss of Offsite Power Function.
The Function is tested up to, and including, the master
relay coils.

The SR is modified by a Note that excludes verification of
setpoints for relays. Relay setpoints require elaborate
bench calibration and are verified during CHANNEL
CALIBRATION. The Frequency is adequate. It is based on
industry operating experience, considering instrument
reliability and operating history data.

SR 3.3.2.4

SR 3.3.2.4 is the performance of an ACTUATION LOGIC TEST.
The SSPS is tested every 31 days on a STAGGERED TEST BASIS.
using the semiautomatic tester. The train being tested is
placed in the bypass condition, thus preventing inadvertent
actuation. Through the semiautomatic tester. all possible :

logic combinations, with and without applicable permissives.
are tested for each protection function. In addition, the
master relay coil is pulse tested for continuity. This
verifies that the logic modules are OPERABLE and that there
is an intact voltage signal path to the master relay coils.
The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience,
considering instrument reliability and operating history
data.

,

Gb
BRAIDWOOD - UNITS 1 & 2 B 3. 3. 2 - 51 Revision 0

- . . . , - . . .-. -.-



ESFAS Instrumentation
B 3.3.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.5

SR 3.3.2.5 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay,
verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage is injected to the slave relay
coil. This voltage is insufficient to pick up the slave
relay. but large enough to demonstrate signal path
continuity. This test is performed every 31 days on a
STAGGERED TEST BASIS. The time allowed for the testing
(4 hours) and the surveillance interval are justified in
Reference 7.

SR 3.3.2.6

SR 3.3.2.6 is the performance of a COT.

A COT is performed on each required channel to ensure the |
entire channel will perform the intended Function. ISetpoints must be found within the Allowable Values j
specified in Table 3.3.2-1.

The difference between the current "as found" values and the |previous test "as left" values must be consistent with the ;

calculated normal uncertainty consistent with the setpoint
Imethodology. The setpoint shall be left set consistent with i

the assumptions of the current plant specific setpoint I
methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of the isurveillance interval extension analysis (Ref. 7) when
applicable.

The Frequency of 92 days is justified in Reference 7.

/~'
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B 3.3.2

BASES

SURVEILLANCE REQUIREMENTS (continued) !

SR 3.3.2.7

SR 3.3.2.7 is the performance of a SLAVE RELAY TEST. The k
SLAVE RELAY TEST is the energizing of the slave relays. ;

Contact operation is verified in one of two ways. Actuation
equipment that may be operated in the design mitigation '

mode is either allowed to function, or is placed in a
condition where the relay contact operation can be verified .

without operation of the equi) ment. Actuation equipment !
that may not be operated in t1e design mitigation mode is :
3revented from operation by the SLAVE RELAY TEST circuit. |or this latter case contact operation is verified by a '

continuity check of the circuit containing the slave relay.
This test is performed every 92 days. The Frequency is
adequate, based on industry operating experience.

3

considering instrument reliability and operating history i

data. !

SR 3.3.2.8

SR 3.3.2.8 is the perfornance of a TADOT every 92 days.

O This test is a C1eck of r.he Undervoltage RCP Function. The
Function is tested up to, and including, the master relay
coils.

The test also includes trip devices that provide actuation
signals directly to the SSPS. The SR is modified by a Note
that excludes verification of setpoints for relays. Relay
setpoints require elaborate bench calibration and are
verified during CHANNEL CALIBRATION. The Frequency is
adequate. It is based on industry operating experience.
considering instrument reliability and operating history
data.

O
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|

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.9

SR 3.3.2.9 is the performance of a TADOT. This test is a
check of the Manual Actuation Functions and P-4 Reactor Trip |Interlock. It is performed every 18 months. Each Manual
Actuation Function is tested up to, and including. the

,

,

master relay coils. In some instances the test includes '

actuation of the end device (i.e.. pump starts. valve
cycles. etc.). The Frequency is adequate, based on industry '

operating experience and is consistent with the typical
refueling cycle. The SR is modified by a Note that excludes
verification of setpoints during the TADOT. The Functions

.

'

have no associated setpoints.

SR 3.3.2.10

SR 3.3.2.10 is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or ,

approximately at every refueling. CHANNEL CALIBRATION is a '

complete check of the instrument loop, including the sensor.
O The test verifies that the channel responds to measuredd parameter within the necessary range and accuracy. '

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the plant specific setpoint methodology. The
difference between the current "as found" values and the
previous test "as left" values must be consistent with the

,

drift allowance used in the setpoint methodology.

The Frequency of 18 months is based on the assumption of an
18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology.

This SR is modified by a Note stating that this test should
include verification that the time constants t.re adjusted to
the prescribed values where applicable,

i
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.2.11 and SR 3.3.2.12

These SRs ensure the individual channel ESF RESPONSE TIMES |
are less than or equal to the maximum values assumed in the

,accident analysis. Response Time testing acceptance
criteria are included in the USFAR. Section 7.2 (Ref. 9).

,

,

Individual component response times are not modeled in the !
analyses. The analyses model the overall or total elapsed
time, from the point at which the )arameter exceeds the Trip :
Setpoint value at the sensor, to t1e point at which the '

equipment reaches the required functional state (e.g., pumps
at rated discharge pressure. valves in full open or closed
position).

For channels that include dynamic transfer functions (e.g.. !
lag, lead / lag, rate / lag, etc.), the response time test may
be performed with the transfer functions set to one with the !

resulting measured response time com]ared to the appropriate
UFSAR response time. Alternately, t1e response time test
can be performed with the time constants set to their '

nominal value provided the required response time is !A analytically calculated assuming the time constants are set '

V at their nominal values. The response time may be measured !
by a series of overlapping tests such that the entire !
response time is measured. '

Response time may be verified by actual response time tests
in any series of sequential, overlapping or total channel
measurements, or by the summation of allocated sensor.
signal processing, and actuation logic response times with
actual response time tests on the remainder of the channel.
Allocations for sensor. response times may be obtained from:
(1) historical records based on acceptable response time
tests (hydraulic noise, or power interrupt tests). (2)
inplace, onsite. or offsite (e.g., vendor) test
measurements, or (3) utilizing /endor engineering
speci fications. Reference 8 provides the basis and i

methodology for using allocated sensor response times in the !
overall verification of the channel response time for
specific sensors identified in the WCAP. Response time

;

verification for other sensor types must be demonstrated by
test.

.

O ;
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ESFAS Instrumentation
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BASES

SURVEILLANCE REQUIREMENTS (continued) ,

The allocations for sensor response times must be verified
prior to placing the componen, in o]erational service and
re-verified following maintenance tlat may adversely affect
response time. In general, electrical repair work does not
impact response time provided the parts used for repair are
of the same type and value. One example where response time

i

could be affected is replacing the sensing assembly of a '

transmitter.

ESF RESPONSE TIME tests are conducted on an 18 month
L STAGGERED TEST BASIS with the exception of Function 6.d. |

i

Testing of the final actuation devices, which make up the |bulk of the response time, is included in the testing of
each channel. The final actuation device in one train is
tested with each channel. Therefore, staggered testing
results in response time verification of these devices every
18 months. Function 6.d is associated with the start of the I

motor-driven auxiliary feedwater Jump only (Train A).
Therefore, a Frequency of 18 montas is specified. The
18 month Frequency is consistent with the typical refueling
cycle and is based on plant operating experience, which ,~

shows that random failures of instrumentation components
causing serious response time degradation, but not channel'

failure, are infrequent occurrences.

1

I

t

|

|
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PAM Instrumentation
B 3.3.3

8 3.3 INSTRUMENTATION

B 3.3.3 Post Accident Monitoring (PAM) Instrumentation

BASES

BACKGROUND The primary purpose of the PAM instrumentation is to display
unit variables that provide information required by the
control room operators during accident situations. This
information provides the necessary support for the operator
to take the manual actions for which no automatic control is
provided and that are required for safety systems to
accomplish their safety functions for Design Basis Accidents
(DBAs).

The OPERABILITY of the accident monitoring instrumentation
ensures-that there is sufficient information available on
selected unit parameters to monitor and to assess unit
status and behavior following an accident.

The availability of accident monitoring instrumentation is
important so that responses to corrective actions can be
observed and the need for, and magnitude of. further actions
can be determined. These essential instruments arej identified by plant specific documents (Ref.1) addressing
the recommendations of Regulatory Guide 1.97 (Ref. 2) as
required by Supplement 1 to NUREG-0737 (Ref. 3).

The instrument channels required % be OPERABLE by this
LCO include two classes of parameters identified during
plant specific implementation of Regulatory Guide 1.97 as
Type A and Category I variables.

Type A variables are included in this LC0 because they
provide the primary information required for the control
room operator to take specific manually controlled actions
for which no automatic control is provided, and that are
required for safety systems to accomplish their safety
functions for DBAs.

O
\,_/
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BACKGROUND (continued)

Category I variables are the key variables deemed risk
significant because they are needed to:

Determine whether other systems important to safetye
are performing their intended functions:

o Provide information to the o)erators that will enable
them to determine the likelilood of a gross breach of
the barriers to radioactivity release: and

e Provide information regarding the release of
radioactive materials to allow for early indication of
the need to initiate action necessary to protect the
public, and to estimate the magnitude of any impending
threat.

These key variables are identified by the plant specific
Regulatory Guide 1.97 analyses (Ref. 1) and are consistent
with the current plant licensing basis. These analyses
identify the plant specific Type A and Category I variables
and provide justification for deviating from the

(~} requirements of Regulatory Guide 1.97.
V

The specific instrument Functions listed in Table 3.3.3-1
are discussed in the LCO section.

,

.

\.-]
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APPLICABLE The PAM instrumentation ensures the operability of
SAFETY ANALYSES Regulatory Guide 1.97 Type A and Category I variables so |

that the control room operating staff can:

Perform the diagnosis s)ecified in the Emergency |o
Operating Procedures (tlese variables are restricted
to preplanned actions for the primary success path of
DBAs), e.g. , Loss Of Coolant Accident (LOCA):

I

Take the specified, pre-planned, manually controlled |
e

actions, for which no automatic control is provided. ;

and that are required for safety systems to accomplish |

their safety function:
I

Determine whether systems important to safety are Ie
performing their intended functions: I

Determine the likelihood of a gross breach of the
!

e
barriers to radioactivity release:

|

Determine if a gross breach of a barrier has occurred;e
and

,~
(~,) Initiate action necessary to protect the public and toe

estimate the magnitude of any impending threat.

PAM instrumentation that meets the definition of Type A in
Regulatory Guide 1.97 satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii). Selected Category I, non-Type A,
instrumentation are included in Technical Specifications
because it is intended to assist operators in minimizing the
consequences of accidents. Therefore. Category I.
non-Type A variables are important for reducing public risk
and satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

,

( )v
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PAM Instrumentation,
'

B 3.3.3

BASES

LCO The PAM instrumentation LCO provides OPERABILITY
i requirements for Regulatory Guide 1.97 Type A instruments.

which provide information required by the control room'

| ' operators to perform certain manual actions specified in the
Emergency Operating Procedures. These manual actions ensure
that a system can accomplish its safety function, and are

. credited in the safety analyses. Additionally. this '

! LC0 addresses selected Regulatory Guide 1.97 instruments
that have been designated Category I, non-Type A.

,

The OPERABILITY of the PAM instrumentation ensures there is -

sufficient information available on selec.ted unit parameters I

to monitor and assess unit status following an accident.
This capability is consistent with the recommendations of
Reference 1.

!

LC0 3.3.3 requires two OPERABLE channels for most Functions.
Two OPERABLE channels ensure no single failure prevents
operators from getting the information necessary for them to
determine the safety status of the unit, and to bring the
unit to and maintain it in a safe condition following an
accident.

Furthermore, OPERABILITY of two channels allows a CHANNEL
CHECK during the post accident phase to confirm the validity
of displayed information. More than two channels may be
required if it is determined that failure of one accident i
monitoring channel results in information ambiguity (that
is, the redundant displays disagree) that could lead
operators to defeat or fail to accomplish a required safety
function.

Table 3.3.3-1 lists all Type A and Category I variables
identified by the plant s)ecific Regulatory Guide 1.97
analyses, as amended by t1e NRC's SER (Ref. 1) with the
exception of the containment spray add tank level.

'Type A and Category I variables are required to meet
Regulatory Guide 1.97 Category I design and qualification
requirements for seismic and environmental qualification,
single failure criterion, utilization of emergency standby
power, immediately accessible display. continuous readout.,
and recording of display.

|
| \

IBRAIDWOOD UNITS 1 & 2 B 3.3.3 - 4 Revision 0

|

.



PAM Instrumentation
B 3.3.3

[l BASES
R_.)

LCO (continued)

Listed below are discussions of the specified instrument
Functions listed in Table 3.3.3-1.

1. Reactor Coolant System (RCS) Pressure (Wide Range)

RCS wide range pressure is a Category I variable
provided for verification of core cooling and RCS
integrity long term surveillance.

RCS pressure is used to verify delivery of Safety
Injection (SI) flow to RCS from at least one train
when the RCS pressure is below the pump shutoff head.
RCS pressure is also used to verify closure of
manually closed spray line valves and pressurizer
Power Operated Relief Valves (PORVs).

In addition to these verifications. RCS pressure is
used for determining RCS subcooling margin. RCS
pressure can also be used:

e To determine whether to terminate actuated SI or

(~)T
to reinitiate stopped SI-

%- |
e To determine when to reset SI and shut off

Emergency Core Cooling System (ECCS) pumps:

To manually restart ECCS pumps:e

As Reactor Coolant Pump (RCP) trip criteria: ande

e To make a determination on the nature of the
accident in progress and where to go next in the
procedure.

RCS subcooling margin is also used for unit
stabilization and cooldown control.

%)
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LCO (continued) |

RCS pressure is also related to three decisions about I
depressurization. They are: '

To determine whether to proceed with primary !e
system depressurization: )
To verify termination of depressurization: ande

e To determine whether to close accumulator |

isolation valves during a controlled
cooldown/depressurization. 1

A final use of RCS pressure is to determine whether to
operate the pressurizer heaters.

RCS ;ressure is a Type A variable because the operator
.

uses this indication to monitor the cooldown of the
RCS following a Steam Generator Tube Rupture (SGTR) or
small break LOCA. Operator actions to maintain a
controlled cooldown. such as adjusting Steam Generator

~
(SG) pressure or level, would use this indication.

/ ~T Furthermore. RCS pressure is one factor that may be
Cl used in decisions to terminate RCP operation.

2. 3. RCS Hot and Cold Leo Temoeratures (Wide Ranae)

RCS Hot and Cold Leg Temperatures are Category I
variables provided for verification of core cooling
and long term surveillance.

RCS Hot and Cola Leg Temperatures may be used as a
backup to determine RCS subcooling margin. RCS
subcooling margin will allow termination of SI if
still in progress, or reinitiation of SI if it has
been sto) ped. RCS subcooling margin is also used for
unit sta]ilization and cooldown control.

In addition. RCS Cold Leg Temperature is used in
conjunction with RCS hot leg temperature to verify the !
unit conditions necessary to establish natural
circulation in the RCS.

i

i
|

|

|,m
[ } |

LJ
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LCO (continued);

! 4. Steam Generator Water Level (Wide Range)

f Wide Range SG water level is a Ty)e A variable used to
! determine if an adequate heat sinc is being maintained :
! through the SGs for decay heat removal, primarily for j

the response to a loss of secondary heat sink event '

when the level is below the narrow range. The wide '

range SG 1evel indication may also be used in
conjunction with auxiliary feedwater flow for SI

| termination. In addition, the wide range level is
| cold calibrated and provides a complete range for
'

monitoring SG level during a cooldown. Auxiliary
feedwater flow provides a diverse indication for wide
range SG water level. Four channels (one on each SG),.

! are required to be OPERABLE.

5. Steam Generator Water level (Narrow Range)

Narrow Range SG water level is a Type A variable used
to determine if an adequate heat sink is being
maintained through the SGs for decay heat removal and

_P to maintain the SG 1evel and prevent overfill. It is\ also used to determine whether SI should be terminated
and may be used to diagnose an SG tube rupture event.
Four channels (one on each SG) are required to be
OPERABLE.

6. Pressurizer Water Level

Pressurizer Water Level is used to determine whether
to terminate SI, if still in progress, or to

;

reinitiate SI if it has been stopped. Knowledge of |

pressurizer water level is also used to verify the |unit conditions necessary to establish natural '

circulation in the RCS and to verify that the unit is
maintained in a safe shutdown condition.

|

:

l
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LC0 (continued)

7. Containment Pressure (Wide Ranae)

Containment Pressure (Wide Range) is provided for
verification of RCS and containment OPERABILITY.

Containment pressure is used to verify closure of Main
Steam Isolation Valves (MSIVs), and containment spray
Phase B isolation when High-3 containment pressure is
reached.

8. Steam Line Pressure

Steam Line Pressure is a Type A variable provided for
the following:

Determining if a high energy secondary line breake
occurred and which steam generator is faulted:

Maintaining an adequate heat sink:e

Verifying Auxiliary Feedwater flow to the faultede
(^ S steam generator is isolated:
L.)

Verifying operation of pressure control steame
dump system;

Maintaining the unit in a cold shutdowne
condition:

Monitoring the RCS cooldown rate: ande

Providing diverse indication to Cold Lege
temperature for natural circulation
determination.

Two channels per steam line are required with
sufficient accuracy to determine the faulted steam
generator.

7~
i.
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LCO (continued)

9. Refuelina Water Storace Tank (RWST) Level

The RWST Level is a Type A variable provided for
verifying a water source to the ECCS and Containment
Spray, determining the time for initiation of cold leg
recirculation following a LOCA and event diagnosis.

The RWST level accuracy is established to allow an
adequate supply of water to the Residual Heat Removal
and Containment Spray pumps during the switchover to
cold leg recirculation mode. A high degree of
accuracy is required to maximize the time available to
the operator to com)lete the switchover to the cold
leg recirculation plase and ensure sufficient water is
available to avoid losing pump suction.

10. Containment Floor Water Level (Wide Range)

Containment Floor Water Level is provided for
verification and long term surveillance of RCS
integrity.

() Containment Floor Water Level is used to determine:

Containment water level accident diagnosis;o

When cold leg recirculation can be implemented:e
and

Whether to terminate SI. if still in progress.e

11. Containment Area Radiation (Hiah Ranae)

Containment Area Radiation is provided to monitor for
the potential of significant radiation releases and to |

provide release assessment for use by operators in l

determining the need to invoke site emergency plans.
Containment radiation level is used to determine if a
High Energy Line Break has occurred, and whether the
event is inside or outside of containment. !

|

|

| O
O
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B 3.3.3

BASES

LC0 (continued)

12. Main Steam line Radiation

The Main Steam Line Radiation level is a Type A
variable provided to allow detection of gross
secondary side radioactivity and to provide a means to
identify the ruptured steam generator. Steam
generator narrow range level serves as diverse
indication for the one monitor per loop required.

13. Core Exit Temoerature

Core Exit Thermocouples are used as a primary means to
determine RCS subcooling margin. RCS subcooling
margin will allow termination of SI. if still in
progress, or reinitiation of SI if it has been
sto) ped. RCS subcooling margin is also used for unit
sta)ilization and cooldown control.

{Core Exit Temperature is provided for verification and
,

long term surveillance of core cooling. |

(O
An evaluation was made I the minimum number of valid |

) Core Exit Thermocouple:, (CETCs) necessary for !
measuring core cooling. The evaluation determined the
reduced complement of CETCs necessary to detect
initial core recovery and trend the ensuing core
heatup. The evaluations account for core
nonuniformities, including incore effects of the
radial decay power distribution. excore effects of
condensate runback in the hot legs, and nonuniform
inlet temperatures. Adequate core cooling is ensured
with four CETCs per quadrant. Core Exit Temperature
is used to determine whether to terminate SI. if still
in progress, or to reinitiate SI if it has been
sto) ped. Core Exit Temperature is also used for unit
sta)ilization and cooldown control.

I

i
,

i
|-

| f3 '

|V- |

|
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LCO (continued) (
14. Reactor Vessel Water level

!
Reactor Vessel Water Level is provided for i

verification and long term surveillance of core
cooling. It is also used for accident diagnosis and

,

!

to determine reactor coolant inventory adequacy.

The Reactor Vessel Water Level Monitoring System !
provides a direct measurement of the liquid level t

above the fuel. Two channels are required OPERABLE
(Train A and Train B). Each channel consists of eight
sensors on a probe. For a channel to be considered
OPERABLE one of the two sensors in the " head" region
and three of the six sensors in the " plenum" region
shall be OPERABLE. The level indicated by the :

OPERABLE sensors represents the amount of liquid mass j
that is in the reactor vessel above the core.
Operability of each sensor may be determined by j

reviewing the error codes displayed on the control
room indicator.

.

15. Hydroaen Monitors

Hydrogen Monitors are provided to detect high hydrogen i

concentration conditions that represent a potential
for containment breach from a hydrogen explosion.
This variable is also important in verifying the '

adequacy of mitigating actions.
!

|

APPLICABILITY The PAM instrumentation LC0 is applicable in MODES 1. 2.
and 3. In MODE 3. the hydrogen monitoring function is not
recuired since the hydrogen production rate and the total
hycrogen produced would be less than that calculated for the ;

,

DBA LOCA. These variables are related to the diagnosis and
pre-planned actions required to mitigate DBAs. The
applicable DBAs are assumed to occur in MODES 1, 2. and 3.
In MODES 4. 5. and 6. unit conditions are such that the
likelihood of an event that would require PAM
instrumentation is low; therefore the PAM instrumentation
is not required to be OPERABLE in these MODES.

O
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PAM Instrumentation
B 3.3.3

BASES

ACTIONS Note 1 has been added in the ACTIONS to exclude the
MODE change restriction of LC0 3.0.4. This exception allows
entry into the applicable MODE while relying on the ACTIONS
even though the ACTIONS may eventually require unit
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to
res)ond to an accident using alternate instruments and
metlods, and the low probability of an event requiring these
instruments.

Note 2 has been added in the ACTIONS to clarify the
a) plication of Completion Time rules. The Conditions of
tais Specification may be entered independently for each
Function listed on Table 3.3.3-1. The Completion Time (s) of
the inoperable channel (s) of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

A.1

Condition A applies to all PAM Functions. Condition A
addresses the situation where one or more Functions with oneA or more required channels are inoperable. The RequiredC) Action is to refer to Table 3.3.3-1 and to take the Required
Actions for the Functions affected. The Completion Times
are those from the reference Conditions and Required
Actions.

B.1

If Condition B is required to be entered by Table 3.3.3-1,
the inoperable channel must be restored to OPERABLE status
within 30 days. The 30 day Completion Time is based on
o)erating experience and takes 'into account the remaining
03ERABLE channel, the passive nature of the instrument (no
critical automatic action is assumed to occur from these
instruments), and the low probability of an event requiring
PAM instrumentation during this interval.

O
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ACTIONS (continued) i
|

C
|

.

Condition C applies when the Required Action and associatd [Completion Time for Condition B are not met. This Required '

Action specifies the immediate initiation of actions in i

accordance with Specification 5.6.7, which requires a
written report to be submitted to the NRC. This report
discusses the results of the root cause evaluation of the
inoperability and identifies proposed restorative actions.
This action is appropriate in lieu of a shutdown requirement
since alternative actions are identified before loss of |

'

functional capability, and given the likelihood of unit +

conditions that would require information provided by this s

instrumentation.

D.1 and E.1

Condition D applies to Functions with one required channel
as required to be entered by Table 3.3.3-1. Required
Action D.1 requires restoration of an inoperable channel
within 7 days. Condition E applies to one or more Functions

N with two or more required inoperable channels on the same
Function. Required Action E.1 requires all but one channel
on the same Function be restored to OPERABLE status within
7 days. The Completion Time of 7 days is based on the :
relatively low probability of an event requiring PAM i

instrument operation and the availability of alternate means :

to obtain the required information. Continuous operation
with no required channels OPERABLE in a Function is not

1

acceptable because the alternate indications may not fully
meet all performance qualification requirements applied to
the PAM instrumentation. Therefore, requiring restoration ,

of the channel (s) limits the risk that the PAM Function will
be in a degraded condition should an accident occur.
Condition E is modified by a Note that excludes hydrogen
monitor channels.

.

k

|O
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ACTIONS (continued)

f_J.
;

Condition F a] plies wher two hydrogen monitor channels are
,

inoperable. Required Action F.1 reguires restoring one j
hydrogen monitor channel to OPERABLE status within 72 hours.

j
The 72 hour Completion Time is reasonable based on the :

backup ca) ability of the Post Accident Sampling System to
monitor t1e hydrogen concentration for evaluation of core
damage and to provide information for operator decisions. :
Also, it is unlikely that a LOCA (which would cause core
damage) would occur during this time. j

|

G.1 and G.2

If the Required Action and associated Completion Time of
Condition D. E or F is not met, the unit must be brought to
a MODE where the requirements of this LC0 do not apply. To
achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and MODE 4 within 12 hours.
Condition G is also modified by a Note that excludes .

Functions 11. 12. and 14. Required Action G.2 is modified ;

O by a Note that excludes Function 15 since the hydrogen i
monitors are only applicable in MODES 1 and 2.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging plant systems.

BRAIDWOOD - UNITS 1 & 2 B 3.3.3 - 14 Revision 0
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I BASES

ACTIONS (continued)
.

'

H.1
,

If the Required Action and associated Completion Time of
Condition D or E is not met. Required Action H.1 specifies

i the immediate initiation of actions in accordance with
| Specification 5.6.7. This Specification requires a written
| report to be submitted to the NRC. This report discusses

the results of the root cause evaluation of the
inoperability and identifies proposed restorative actions.
This action is appropriate in lieu of a shutdown requirement
since alternative actions are identified before loss of

! functional capability, and given the low likelihood of unit
' conditions that would require information )rovided by this

instrumentation. Condition H is modified Jy a Note that
indicates that this Condition is only applicable to i
Functions 11. 12. and 14.

!

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation

Function in Table 3.3.3-1.

SR 3.3.3.1

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross instrumentation failure has not occurred. A,

'

CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of ;

something even more serious. A CHANNEL CHECK will detect
gross channel failure: thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION. The high radiation instrumentation
should be compared to similar instruments located throughout
the plant.

,
,

| 1

|

! !

!
'

:
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B 3.3.3

O
ig BASES

SURVEILLANCE REQUIREMENTS (continued)

Agreement criteria are determined based on a combination of
the channel instrument uncertainties, including isoldtiori,
indication, and readability. 'If a channel is outside the E

criteria, it may be an indication that the sensor or the i

signal processing equipment has drifted outside its limit.
If the channels are within the criteria it is an indication
that the channels are OPERABLE.

,

As specified in the SR a CHANNEL CHECK is only required for
those channels that are normally energized.

The Frequency of 31 days is based on operating experience
that demonstrates that channel failure is rare. The CHANNEL
CHECK supplements less formal but more frequent checks of '

channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.3.2

A CHANNEL CALIBRATION is performed every 18 months. or
approximately at every refueling. CHANNEL CALIBRATION is a

(3 complete check of the instrument loop, including the sensor.
V The test verifies that the channel responds to measured 1

parameter with the necessary range and accuracy. The !

CHANNEL CALIBRATION may consist of an electronic calibration ]of the channel for range decades above 10 R/h and a one
point calibration check of the detector below 10 R/h with an
installed or Jortable gamma source. For the hydrogen
monitors, a CiANNEL CALIBRATION is performed using five gas
samples which cover the range from zero volume percent
hydrogen (100% N ) to > 20 volume percent hydrogen, balance2

nitrogen.

,

l

O
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| PAM Instrumentation
! B 3.3.3

BASES

SURVEILL ANCE REQUIREMENTS (continued)

|. This SR is modified by a Note that excludes the radiation -

; detector for Function 11. Containment Area Radiation. For
! this Function, the CHANNEL CALIBRATION may consist of an

electronic calibration of the remainder of the channel for :
!

range decades above 10 R/hr, and a one point calibration !

. check of the detector below 10 R/hr wit 1 an installed or
portable gamma source. Whenever a sensing element is '

replaced, the next required CHANNEL CALIBRATION of the CETC
sensors, which may consist of an inplace qualitative
assessment of sensor behavior and normal calibration of the
remaining adjustable devices in the channel, is accomplished

{by an inplace cross calibration that compares the other ;

sensing elements with the recently installed sensing
element. The Frequency is based on operating experience and
consistency with the typical industry refueling cycle.

REFERENCES 1. Safety Evaluation Report, dated May 19. 1989.

2. Regulatory Guide 1.97. Revision 3. May 1983.

3. NUREG-0737. Supplement 1. "TMI Action Items."

|

|

!
,

i

I

O
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Remote Shutdown System
B 3.3.4

[ B 3.3 INSTRUMENTATION

B 3.3.4 Remote Shutdown System

BASES

BACKGROUND The Remote Shutdown System provides the control room
operator with sufficient instrumentation that supports
placing and maintaining the unit in a safe shutdown
condition from a location other than the control room. This
capability is necessary to protect against the possibility
that the control room becomes inaccessible. A safe shutdown
condition is defined as MODE 3. With the unit in MODE 3.
the Auxiliary Feedwater (AF) System and the main steam
safety valves or the Steam Generator (SG) Power Operated
Relief Valves (PORVs) can be used to remove core decay heat
and meet all safety requirements. The long term su3 ply of
water for the AF System and the ability to borate t1e
Reactor Coolant System (RCS) from outside the control room
allows extended operation in MODE 3.

If the control room becomes inaccessible, the operators can
monitor the status for placing and maintaining the unit in

O MODE 3. The unit can be maintained safely in MODE 3 for an
extended period of time.

The OPERABILITY of the remote shutdown instrumentation
functions ensures there is sufficient information available
on selected unit parameters to place and maintain the unit
in MODE 3 should the control room become inaccessible.

APPLICABLE The Remote Shutdown System is required to provide equipment
SAFETY ANALYSES at appropriate locations outside the control room with a

capability to promptly shut down and maintain the unit in a
safe condition in MODE 3.

The criteria governing the design and specific system
requirements of the Remote Shutdown System are located in
10 CFR 50. Appendix A. GDC 19 (Ref. 1).

The Remote Shutdown System is considered an important
contributor to the reduction of unit risk to accidents and
as such it has been retained in the Technical Specifications
as satisfying Criterion 4 of 10 CFR 50.36(c)(2)(ii).

BRAIDWOOD - UNITS 1 & 2 B 3.3.4 - 1 Revision 0
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B 3.3.4

BASES

LCO The Remote Shutdown System LCO provides the OPERABILITY
requirements of the monitoring instrumentation necessary to 1

place and maintain the unit in MODE 3 from a location other !than the control room. The required instrumentation is
listed in Table 3.3.4-1 in the accompanying LCO.

The monitoring instrumentation is required for:

Core reactivity control (initial and long term):e

e RCS pressure control:
1

Decay heat removal via the AF System and the maino
steam safety valves or SG PORVs: and

RCS inventory control via charging flow.e

A Fur.ction of a Remote Shutdown System is OPERABLE if all
instrument channels needed to support the Remote Shutdown
System Function are OPERABLE. In some cases. Table 3.3.4 I
may indicate that the required information is available from
several alternate sources. In these cases, the Function is

(7 OPERABLE as long as one channel of any of the alternate
.

(/ information so"rces is OPERABLE. j

The remote snutdown monitoring instrument circuits covered '

by this LCO do not need to be energized to be considered
OPERABLE. This LCO is intended to ensure the monitoring
instruments will be OPERABLE if alant conditions require
that the Remote Shutdown System ]e placed in operation.

.

'

!

APPLICABILITY The Remote Shutdown System LCO is applicable in MODES 1. 2.
and 3. This is required so that the unit can be placed and
maintained in MODE 3 for an extended period of time from a
location other than the control room. j

'This LCO is not applicable in MODE 4. 5. or 6. In these
MODES. the facility is already subcritical and in a
condition of reduced RCS energy. Under these conditions,

iconsiderable time is available to restore necessary '

instrument functions if control room instruments become :

unavailable.

!

'

,/

.
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ACTIONS Note 1 is m:luded which excludes the MODE change

restriction of LC0 3.0.4. This exception allows entry into
an applicable MODE while relying on the ACTIONS even though
the ACTIONS may eventually require a unit shutdown. This
exception is acce) table due to the low probability of an
event requiring tie Retoote Shutdown System and because the
equipment can generally be repaired during operation without
significant risk of spurious trip.

Note 2 has been added to the ACTIONS to clarify the
application of Completion Time rules. Separate Condition
entry is allowed for each Function listed on Table 3.3.4-1.
The Completion Time (s) of the inoperable channel (s)/ train (s)
of a Function will be tracked separately for each Function
starting from the time the Condition was entered for that
Function.

hL1

Condition A addresses the situation where one or more
required Functions of the Remote Shutdown System listed ir.
Table 3.3.4-1 are inoperable.

The Required Action is to restore the required Function to
vPERABLE status within 30 days. The Completion Time is
based on operating experience and the low probability of an
event that would require evacuation of the control room.

B.1 and B.2

If the Required Action and associated Completion Time of
Condition A is not met, the unit must De brought to a
MODE in which the LCO does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within
6 hours and to MODE 4 within 12 hours. The allowed
Completion Times are rea;onable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

O
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|

Remote Shutdown System
B 3.3.4

|

BASES-

i

SURVEILLANCE SR 3.3.4.1 l

REQUIREMENTS I
Performance of the CHANNEL CHECK once every 31 days ensures i

that a gross failure of instrumentation has not occurred. A
'

CHANNEL CHECK is normally a comparison of the parameter
'

indicated on one channel to a similar parameter on other ;

channels. It is based on the assumption that instrument 1

channels monitoring the same parameter should read
approximately the same value. Significant deviations

,

'

between the two instrument channels could be an indication ,

of excessive instrument drift in one of the channels or of |

something even more serious. CHANNEL CHECK will detect )
gross channel failure, thus, it is key to verifying that the

,

instrumentation continues to operate properly between each j
CHANNEL CAllBRATION.

,

Agreement criteria are determined, based on a combination of |
the channel instrument uncertainties, including indication )
and readability. If the channels are within the criteria. !

it is an indication that the channels are OPERABLE. If a
channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has j(~ drifted outside its limit.(}/ i

As specified in the Surveillance, a CHANNEL CHECK is only
| required for thow channels which are normally energized.

The Frequency of 31 days is based upon operating experience
which demonstrates that channel failure is rare.

i. SR 3.3.4.2

CHANNEL CALIBRATION is a complete check of the instrument
| loop and the sensor. The test verifies that the channel

responds to a measured parameter within the necessary range i

.

and accuracy. j

The Frequency of 18 months is based upon operating
experience and consistency with the typical industry

,

! refueling cycle.
L

l

REFERENCES 1. 10 CFR 50. Appendix A. GDC 19.

! I

1.

OV
.
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LOP DG Start Instrumentation i
B 3.3.5 |

|

B 3.3 INSTRUMENTATION !

B 3.3.5 Loss Of Power (LOP) Diesel Generator (DG) Start Instrumentation

;

BASES
'

i

BACKGROUND The DGs provide a source of emergency power when offsite !

power is either unavailable or is insufficiently stable to !

allow safe unit operation. Undervoltage protection will
generate an LOP start if a loss of voltage or degraded
voltage condition occurs. There are two LOP start signals. !

one for each 4.16 kV ESF bus. "

Two undervoltage relays with inverse time characteristics :
are provided on each 4.16 kV ESF bus for detecting a !

sustained degraded voltage condition or a loss of bus
voltage. The relays are combined in a two-out-of-two logic
to generate an LOP signal if the voltage is below 70% for a !

short time or below 95.8% for a long time. The LOP start i

actuation is described in UFSAR. Section 8.3 (Ref.1).

Trio Setooints and Allowable Values

O Allowable Values provide a conservative margin with regards
to instrument uncertainties to ensure analytical limits are '

not violated during anticipated operational occurrences and
that the consequences of Design Basis Accidents (DBAs) will ,

be acceptable providing the unit is gerated from within the
LCOs at the onset of the event and required equipment
functions as designed.

:

,

1

1
1

|*

|
\

i

V
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LOP DG Start Instrumentation
B 3.3.5 *

.

BASES

BACKGROUND (continued)

Trip Setpoints are the nominal values at which the relays
are set. The actual nominal Trip Setpoint entered into the
relay is more conservative than that specified by the
Allowable Value to account for changes in random and
non-random measurement errors. One example of such a change
in measurement error is attributable to calculated normal
uncertainties during the surveillance interval. Any relay
is considered to be ]roperly adjusted when the "as left"
value is within the ]and for CHANNEL CALIBRATION tolerance.
If the measured value of a relay exceeds the Trip Setpoint :

but is within the Allowable Value, then the associated LOP '

DG Start Instrumentation function is considered OPERABLE.
Trip Setpoints are specified in Reference 2.

t

APPLICABLE The LOP DG start instrumentation is required for the
SAFETY ANALYSES Engineered Safety Features (ESF) Systems to function in any

accident with a loss of offsite power. Its design basis is
that of the Engineered Safety Feature Actuation System
(ESFAS).

'' Accident analyses credit the loading of the DG based on the
loss of offsite power during a Loss Of Coolant Accident
(LOCA). The actual DG start has historically been
associated with the ESFAS actuation. The DG loading has
been included in the delay time associated with each safety
system component requiring DG supplied power following a
loss of offsite power. The analyses assume a
non-mechanistic DG loading. which does not explicitly
account for each individual component of loss of power
detection and subsequent actions.

The required channels of LOP DG start instrumentation. in
conjunction with the ESF systems powered from the DGs.
provide unit protection in the event of any of the analyzed
accidents discussed in Reference 3. in which a loss of
offsite power is assumed.

O
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LOP DG Start Instrumentation
B 3.3.5

O 8^ses

APPLICABLE SAFETY ANALYSES (continued)

The delay times assumed in the safety analysis for the ESF
equipment include the DG start delay, and the appropriate
sequencing delay, if applicable. The response times for
ESFAS actuated equipment in LCO 3.3.2, " Engineered Safety ,

Feature Actuation System (ESFAS) Instrumentation." include !
the appropriate DG loading and sequencing delay. :

The LOP DG start instrumentation channels satisfy
Criterion 3 of 10 CFR 50.36(c)(2)(ii).

.

LCO The LCO for LOP DG start instrumentation requires that two
channels per bus of both the loss of voltage and degraded
voltage Functions shall be OPERABLE in MODES 1. 2. 3. and 4
when the LOP DG start instrumentation supports safety
systems associated with the ESFAS. In MODES 5 and 6. the
channels must be OPERABLE whenever the associated DG is
required to be OPERABLE to ensure that the automatic start
of the DG is available when needed. Loss of the LOP DG i
Start Instrumentation Function could result in the delay of i

|(s
safety systems initiation when required. This could lead to
unacceptable consequences during accidents. During the loss
of offsite power. DG A powers the motor driven auxiliary
feedwater pump. Failure of this pump to start would leave
only the diesel driven pump, as well as an increased
potential for a loss of decay heat removal through the
secondary system.

!
u

APPLICABILITY The LOP DG Start Instrumentation Functions are required in
MODES 1, 2. 3. and 4 because ESF Functions are designed to
provide protection in these MODES. Actuation in MODE 5 or 6
is required whenever the required DG must be OPERABLE so
that it can perform its function on an LOP or degraded power
to the vital bus.

|
,

I

i

O.
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LOP DG Start Instrumentation
B 3.3.5

BASES
:

ACTIONS In the event a channel's Trip Set)oint is found
nonconservative with res)ect to tle Allowable Value. or the
channel is found inoperaale. then the function that channel
provides must be declared inoperable and the LCO Condition
entered for the particular protection function affected.

A Note has been added in the ACTIONS to clarify the
a) plication of Completion Time rules. The Conditions of
tlis Specification may be entered seaarately for each
Function listed in the LCO on a per aus basis. The
Completion Time (s) of the inoperable channel (s) of a
Function will be tracked separately for each Function '

starting from the time the Condition was entered for that
Function.

A.1
,

Condition A applies to the LOP DG Start Instrumentation
Function with one channel on one or more buses inoperable.

If one channel is inoperable. Required Action A.1 requires '

that channel to be placed in trip within 1 hour. With a
channel in trip, the LOP DG Start Instrumentation channels .'A

are configured to provide a one-out-of-one logic to initiates
;an undervoltage or degraded voltage signal for that bus.

For the Loss of Voltage Function. a Note is added to allow
bypassing an inoperable channel for up to 2 hours for ,

surveillance testing of the other channel. This allowance -

is made where bypassing the channel does not cause an .

actuation.
i

The specified Completion Time is reasonable considering the
low probability of an event occurring during these >

intervals.
;

B.1 |

|

Condition B applies to the LOP DG Start Instrumentation
Function with two channels on one or more buses inoperable.

Required Action B.1 requires restoring one cnannel of the
affected Function to OPERABLE status. The 1 hour Completion
Time takes into account the low probability of an event
requiring an LOP start occurring during this interval.

O)(
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| LOP DG Start Instrumentation
|- B 3.3.5 '

!

O BASES-J
ACTIONS.(continued)

C.1

Condition C applies to each of the LOP DG Start
Instrumentation Functions when the Required Action and :
associated Completion Time for Condition A or B are not met. '

In these circumstances the Conditions specified in
LCO 3.8.1. "AC Sources -0)erating." or LCO 3.8.2 "AC
Sources-Shutdown." for tie DG made inoperable by failure of
the LOP DG start instrumentation are required to be entered
immediately. The actions of those LCOs provide for adequate !
compensatory actions to assure plant safety. |

I

SURVEILLANCE SR 3.3.5.1
REQUIREMENTS l

SR 3.3.5.1 is the performance of a TADOT. This test is |

performed every 31 days. The test checks trip devices that
provide actuation signals directly, bypassing the analog
3rocess control equipment. The Frequency is based on the :p (nown reliability of the relays and controls and the

v multichannel redundancy available, and has been shown to be 1

acceptable through operating experience. The SR is modified i
by a Note that excludes verification of relay setpoints
during the TADOT.

SR 3.3.5.2

SR 3.3.5.2 is the performance of a CHANNEL CALIBRATION.

The setpoints, as well as the response to a loss of voltage
and a degraded voltage test. shall include a single point
verification that the trip occurs within the required time
delay, as described in Reference 1.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a i
complete check of the instrument loop, including the sensor. '

The test verifies that the channel responds to a measured
parameter within the necessc;y range and accuracy.

|

|

.O
!
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!

LOP DG Start Instrumentation i

B 3.3.5 !

!

O i8^ses

SURVEILLANCE REQUIREMENTS (continued)
.

The Frequency of 18 months is based on operating experience
and consistency with the typical i.ndustry refueling cycle ;

and is justified by the assumption of an 18 month icalibration interval in the determination of the magnitude iof equipment drift in the setpoint analysis.
!

:
.

REFERENCES 1. UFSAR. Section 8.3. !
\

2. Technical Requirements Manual. ;

3. UFSAR. Chapter 15. !
;

i

!

I

I

i
!

|
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Containment Ventilation Isolation Instrumentation
B 3.3.6 j

i

B 3.3 INSTRUMENTATION

B 3.3.6 Containment Ventilation Isolation Instrumentation :

i
^

BASES

t
!

BACKGROUND Containment ventilation isolation instrumentation closes the ;
containment isolation valves in the Minipurge System and the !Normal Purge System. This action isolates the containment i

atmosphere from the environment to minimize releases of ;

radioactivity in the event of an accident. A discussion of ;

the containment ventilation system is provided in the Bases !
for LCO 3.6.3. " Containment Isolation Valves." '

Containment ventilation isolation initiates on an automatic '

Safety Injection (SI) signal, by manual actuation of Phase A i
Isolation, by manual actuation of Phase B Isolation, or by a
high radiation signal from RE-AR011 or RE-AR012. The Bases
for LC0 3.3.2. " Engineered Safety Feature Actuation System
(ESFAS) Instrumentation." discuss the ESFAS modes of
initiation. _'

Two radiation monitoring channels (RE-AR011 and RE-AR012)
~g(J 3rovide input to the containment ventilation isolation.

Each of the purge systems has inner and outer containment
isolation valves in its supply and exhaust ducts. A high

,

radiation signal from RE-AR011 initiates Train A containment
ventilation isolation, which closes the inner containment
isolation valves. A high radiation signal from RE-AR012
initiates Train B containment purge isolation, which closes
the outer containment isolation valves.

The trip setpoint is established such that the actual
submersion dose rate would not exceed 10 mR/hr in the

,

containment building. The setpoint value may be increased i

up to twice the maximum concentration activity in
containment determined by the sample analysis performed
prior to each release provided the value does not exceed 10%
of the limits determined by the Offsite Dose Calculation
Manual.

O
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Containment Ventilation Isolation Instrumentation
B 3.3.6

-
I BASES

APPLICABLE The safety analyses assume that the containment remains
SAFETY ANALYSES intact with penetrations unnecessary for core cooling

isolated early in the event (i .e. . within approximately
60 seconds). The isolation of the purge. valves has not been
analyzed mechanistically in the dose calculatiors although
its rapid isolation is assumed. The containmen' ventilation
isolation radiation monitors act as backu) to t,' SI signal
to ensure closing of the purge valves. Tley are lso the
primary means for automatically isolating containment in the
event of a fuel handling accident. Containment isolation in
turn ensures meeting the containment leakage rate
assumptions of the safety analyses, and ensures that the
calculated accidental offsite radiological doses are below
10 CFR 100 (Ref.1) limits.

The containment ventilation isolation instrumentation
satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO requirements ensure that the instrumentation
necessary to initiate Containment Ventilation Isolation,
listed in Table 3.3.6-1. is OPERABLE.

1. Manual Initiation - Phase A

Refer to LCO 3.3.2. Function 3.a.1. for all initiating
Functions and requirements.

2. Manual Initiation - Phase B
i

Refer to LCO 3.3.2. Function 3.b.1. for all initiating
Functions and requirements.

1

i,

I

1

,

,
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Containment Ventilation Isolation Instrumentation
B 3.3.6

O) BASESL
LCO (continued)

3. Automatic Actuation Loaic and Actuation Relays

The LCO requires two trains of Automatic Actuation
Logic and Actuation Relays OPERABLE to ensure that no
single random failure can prevent automatic actuation.

Automatic Actuation Logic and Actuation Relays consist
of the same. features and operate in the same manner as
described for Engineered Safety Feature Actuation
System (ESFAS) Function 1.b. SI. ESFAS Function 3.a.
Containment Phase A Isolation, and ESFAS Function 3.b.
Containment Phase B Isolation. The applicable
MODES and specified conditions for the containment
ventilation isolation portion of these Functions are
different and less restrictive than those for their
Phase A isolation. Phase B isolation, and SI roles.
If one or more of the SI Phase A isolation, or
Phase B isolation Functions becomes inoperable in such
a manner that only the Containment Ventilation
Isolation Function is affected the Conditions
applicable to their SI Phase A isolation, and Phase B

..O isolation Functions need not be entered. The less
!

y/ restrictive Actions specified for inoperability of the
Containment Ventilation Isolation Functions specify
sufficient compensatory measures for this case.

L 4. Containment Radiation

The LCO specifies two required channels to ensure that
| the radiation monitoring instrumentation necessary to
L initiate Containment Ventilation Isolation remains
| OPERABLE.
1
'

5. Safety Iniection

Refer to LCO 3.3.2. Function 1. for all initiating
Functions and requirements.

!

-(
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Containment Ventilation Isolation Instrumentation
B 3.3.6

BASES

APPLICABILITY The Containment Ventilation Isolation Functions must be
OPERABLE in MODES 1. 2, 3. and 4. and when Item C.2 of

,

LCO 3.9.4 is required. Under these conditions, the
potential exists for an accident that could release fission '

product radioactivity into containment. Therefore, the '

containment ventilation isolation instrumentation must be :

OPERABLE in these MODES.
|

While in MODES 5'and 6 without fuel handling in progress, or
with a 3enetration closed by a manual or automatic isolation :
valve. alind flange, or equivalent, the containment
ventilation isolation instrumentation need not be OPERABLE
since the potential for radioactive releases is minimized
and operator action is sufficient to ensure post accident !

offsite doses are maintained within the limits of
Reference 1.

The Applicability for the containment ventilation isolation
on the ESFAS Manual Initiation-Phase A, Manual
Initiation-Phase B. and Safety Injection Functions are
specified in LCO 3.3.2. Refer to the Bases for LCO 3.3.2 ,

. for discussion of the Manual Initiation-Phase A. Manual
O Initiation-Phase B. and Safety Injection Functions
V Applicabilities.

ACTIONS The most common cause of channel inoperability is outright
-failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by plant specific
calibration procedures. Typically, the drift is found to be
small and results in a delay of actuation rather than a
total loss of function. This determination is generally
made during the performance of a COT. when the process
instrumentation is set up for adjustment to bring it within

.

s )eci fication. If the Trip Setpoint is less conservative
'

tlan the tolerance specified by the calibration procedure.
the channel must be declared inoperable immediately and the
appropriate Condition entered.

|
|

|
[

O
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Containment Ventilation Isolation Instrumentation '

B 3.3.6

- ) BASES

ACTIONS (continued)

A Note has been added to the ACTIONS to clarify the
a) plication of Completion Time rules. The Conditions of
tlis Specification may be entered independently for each
Function listed in Table 3.3.6-1. The Completion Time (s) of

,

1

the inoperable channel (s)/ train (s) of a Function will be
i

tracked separately for each Function starting from the time |
the Condition was entered for that Function.

A.1

Condition A applies to the failure of one containnent |
ventilation isolation radiation monitor channel. |
Condition A requires the inoperable channel to be restored :
to OPERABLE status within 4 hours. The Completion Time is '

justified by the low likelihood of events occurring during
this interval, and recognition that the remaining channel
will respond to most events.

L.1

Condition B applies to all Containment Ventilation Isolation
Cs Functions and addresses the train orientation of the SolidV State Protection System (SSPS) and the master and slave

relays for these Functions. It also addresses the failure
of both radiation monitoring channels, or the inability to
restore a single failed channel to OPERABLE status in the
time allowed for Required Action A.1.

If one or both trains are inoperable. both radiation
nonitoring channels are inoperable, or the Required Action
and associated Completion Time of Condition A are not met.
o)eration may continue as long as the Required Action for ;

t1e applicable Conditions of LCO 3.6.3 is met for each valve '

made inoperable by failure of isolation instrumentation.

Condition B is modified by a Note stating that the Condition
is only applicable in MODE 1, 2. 3. or 4.

i

O '

BRAIDWOOD - UNITS 1 & 2 B 3.3.6 - 5 Revision 0



. _ . - . ~ - . . _ _ . - - - - - . - - - . _ . - - - - . - - - . - -

!

Containment Ventilation Isolation Instrumentation
B 3.3.6

1

BASES

ACTIONS (continued) ;

C.1 and C.2

Condition C-ap lies to all Containment Ventilation Isolation f
Functions and ddresses the train orientation of the SSPS
and the master and slave relays for these Functions. It ;
also addresses the failure of both radiation monitoring '

channels. or the inability to restore a single failed ,

channel to OPERABLE status in the time allowed for Required
;

Action A.1. If a train is inoperable, both channels are -

inoperable, or the Required Action and associated Completion
1

Time of Condition A are not met, operation may continue as
long as the Required Action to place and maintain .

containment purge valves in their closed position is met or |
the applicable Conditions of LCO 3.9.4. " Containment !

Penetrations." are met for each valve made inoperable by '

failure of isolation instrumentation. The Completion Time j
for these Required Actions is immediately.

A Note states that Condition C is only applicable when :

Item C.2 of LCO 3.9.4 is required.

..A
V

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3,6-1 determines which SRs apply to which |

Containment Ventilation Isolation Functions. '

SR 3.3.6.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations ;

between the two instrument channels could be an indication ;

of excessive instrument drift in one of the channels or of !
something even more serious. A CHANNEL CHECK will detect

'

gross channel failure: thus, it is key to verifying the i

instrumentation continues to operate properly between each 1

CHANNEL CALIBRATION.

!

O
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Containment Ventilation Isolation Instrumentation .

B 3.3.6
;

[ BASES

SURVEILLANCE REQUIREMENTS (continued)

Agreement criteria are determined based on a combination of
the channel instrument uncertainties, including indication
and readability. If a channel is outside the criteria, it
may be an indication that the sensor or the signal
processing equipment has drifted outside its limit. !

,

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.6.2

SR 3.3.6.2 is the performance of an ACTUATION LOGIC TEST.
The train being tested is placed in the bypass condition. !

thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with
and without applicable permissives. are tested for each
protection function. In addition, the master relay coil is
tested for continuity. This verifies that the logic modules

.

!

O are OPERABLE and there is an intact voltage signal path to
V the master relay coils. This test is performed every

| 31 days on a STAGGERED TEST BASIS. The Surveillance
| interval is acceptable based on instrument reliability and
) industry operating experience.

)!
'

SR 3.3.6.3
!
| SR 3.3.6.3 is the performance of a MASTER RELAY TEST. The

MASTER RELAY TEST is the energizing of the master relay,
verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage is injected to the slave relay
coil. This voltage is insufficient to pick up the slave
relay, but large enough to demonstrate signal path !continuity. This test is performed every 31 days on a i

STAGGERED TEST BASIS. The' Surveillance interval is !

acceptable based on instrument reliability and industry,

; operating experience.
.

:

4

i f. y
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Containment Ventilation Isolation Instrumentation i

B 3.3.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.6.4
|

A COT is performed every 92 days on each required channel to :
ensure the entire channel will perform the intended |
Function. The Frequency is based on the staff
recommendation for increasing the availability of radiation

;monitors according to NUREG-1366 (Ref. 2). This test
verifies the capability of the instrumentation to provide
the containment ventilation system isolation. The setpoint ;

shall be left consistent with the current plant specific
,

calibration. procedure tolerance. |

SR 3.3.6.5
,

SR 3.3.6.5 is the performance of a SLAVE RELAY TEST. The .

SLAVE RELAY TEST is the energizing of the slave relays. I

Contact operation is verified in one of two ways. Actuation
equipment that may be operated in the design mitigation mode
is either allowed to function or is placed in a condition
where the relay contact operation can be verified without
operation of the equipment. Actuation equipment that may

O. not be operated in the design mitigation mode is prevented
from operation by the SLAVE RELAY TEST circuit. For this |
latter case, contact operation is verified by a continuity '

check of the circuit containing the slave relay. This test
is performed every 92 days. The Frequency is

|
acceptable based on instrument reliability and industry
operating experience.

SR 3 3.6.6
]

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor..
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based on operating experience and is
consistent with the typical industry refueling cycle.

l

O
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Containment Ventilation Isolation Instrumentation;.
B 3.3.6* '

h BASES

..

i~
i REFERENCES- 1. 10 CFR 100.11. ,

4
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; 2. NUREG-1366, Decenber 1992.
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i Containment Ventilation Isolation Instrumentation
| B 3.3.6
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VC Filtration System Actuation Instrumentation
B 3.3.7

i

B 3.3 INSTRUMENTATION f
B 3.3.7 Control Room Ventilation (VC) Filtration System Actuation '

Instrumentation

BASES {
i

BACKGROUND The VC Filtration System provides an enclosed control room !

environment from which the unit can be o)erated following an
uncontrolled release of radioactivity. Juring normal !
operation, the VC Filtration System provides control room '

ventilation. Upon receipt of an actuation signal. the VC !

Filtration System initiates filtered ventilation and
pressurization of the control room. This system is
described in the Bases for LCO 3.7.10. " Control Room
Ventilation (VC) Filtration System."

The actuation instrumentation consists of two channels in
each of the air intakes. A high radiation (gaseous) signal
from one of two channels will initiate its associated train
of the VC Filtration System. The VC Filtration System is ;

also actuated by a Safety Injection (SI) signal. The SI +

Function is discussed in LC0 3.3.2. " Engineered Safety
Feature Actuation System (ESFAS) Instrumentation."

APPLICABLE The control room must be kept habitable for the operators I
SAFETY ANALYSES stationed there during accident recovery and post accident !

operations.

The VC Filtration System acts to terminate the supply of |unfiltered outside air to the control room, initiate
filtration, and pressurize the control room. These actions
are necessary to ensure the control room is kept
habitable for the operators stationed there during accident

,

recovery and post accident operations by minimizing the '

radiation exposure of control room personnel.

In MODES 1. 2. 3. and 4. the radiation monitor actuation of
the VC Filtration System provides a protected environment
from which operators can control the unit following a Loss
Of Coolant Accident or Steam Generator Tube Rupture.

O
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VC Filtration System Actuation Instrumentation :

B 3.3.7 |,

!

BASES

APPLICABLE SAFETY ANALYSES (continued) .

!

The radiation monitor actuation of the VC Filtration System iin MODES 5 and 6 and during movement of irradiated fuel !

assemblies is the primary means to ensure control room !habitability in.the event of a fuel handling or other event !
which could provide a significant radioactive release. !

1

The VC Filtration System actuation instrumentation satisfies !

Criterion 3 of 10 CFR 50.36(c)(2)(ii). !

LCO The LCO requirements ensure that the control room air intake
radiation-gaseous instrumentation necessary to initiate the i

VC Filtration System is OPERABLE. The LCO specifies two
channels aer train (0RE-PR031B and ORE-PR0328 for Train A

,

'

and ORE-PR033B and.0RE-PR034B for Train B). i

Refer to LCO 3.3.2. Function 1. for all initiating Functions '

and requirements for the SI instrumentation which actuates
the VC Filtration System.

O
APPLICABILITY The VC Filtration System Functions must be OPERABLE in |

MODES 1. 2. 3, 4. and at all times during movement of '

irradiated fuel assemblies. The Functions must be OPERABLE
in MODES 5 and 6 to provide protection from significant
radioactivity releases.

The Applicability for the VC Filtration System actuation on
the Engineered Safety Feature Actuation System (ESFAS) SI
Functions are specified in LCO 3.3.2. Refer to the Bases
for LCO 3.3.2 for discussion of the SI Function
Applicability,

i

! |

4
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VC Filtration System Actuation Instrumentation i
B.3.3.7 !

t

BASES

.

ACTIONS The most common cause of channel inoperability is outright :
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by the plant
specific calibration procedures. Typically, the drift is
found to be small and results in a delay of actuation rather

;than a total loss of function. This determination is
generally made during the performance of a COT, when the
process instrumentation is set up for adjustment to bring it '

within specification. If the Trip Setpoint is less
conservative than the tolerance specified by the calibration -

procedure the channel must be declared inoperable ;

immediately and the appropriate Condition entered.

A.1 and A.2 '

Condition A applies to the failure of one or more radiation
channels in one VC Filtration System train. If one or more
channels on one train is inoperable, one hour is permitted ;
to either place the redundant VC Filtration System train in i
the normal mode of operation or to place one VC Filtration |
System train in the emergency mode of operation. The
Completion Time of one hour is sufficient to ensure that the

/^ train operating in the normal mode is the train opposite
i from the train associated with the ino)erable channel. An

alternate action would be to place eitler train in the
emergency mode. This accomplishes the actuation

i

instrumentation Function and places the unit in a
conservative mode of operation.

B.1

Condition B applies to the failure of one or more radiation
channels in both VC Filtration System trains. If.one or
more channels on both trains are inoperable, one VC ;

Filtration System train must be placed in the emergency mode l

of operation within 1 hour. This accomplishes the actuation
instrumentation Function and places the unit in a
conservative mode of operation.

|

;O
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VC Filtration System Actuation Instrumentation
B 3.3.7

O BASESv
ACTIONS (continued)

C.1 and C.2

Condition C applies when the Required Action and associated
Completion Time of Condition A or B have not been met and
the unit is in MODE 1, 2. 3. or 4. The unit must be brought
to a MODE in which the likelihood of an event requiring the
VC Filtration System is minimized. To achieve this status,
the unit must be brought to MODE 3 within 6 hours and MODE 5

:within 36 hours. The allowed Completion Times are
reasonable, based on operating experience. to reach the
recuired unit conditions from full power conditions in an ,

orcerly manner and without challenging plant systems.

1.1 '

Condition D applies when the Required Action and associated
Completion Time of Condition A or B have not been met when
irradiated fuel assemblies are being moved. Movement of
irradiated fuel assemblies must be suspended immediately to
reduce the risk of accidents that would require VC
Filtration System actuation.

-q
b E.1 and E.2

Condition E applies when the Required Action and associated .

Completion Time of Condition A or B have not been met in
MODE 5 or 6. CORE ALTERATIONS must be suspended immediately
and actions must be initiated immediately to restore the
inoperable train (s) to OPERABLE status to provide protection
from significant radioactivity releases.

/~T
V
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VC Filtration System Actuation Instrumentation i

B 3.3.7 !

!

BASES !

;

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3.7-1 determines which SRs apply to which VC

,

Filtration System Actuation Function.
'

SR 3.3.7.1

Performance of the CHANNEL CHECK once every 12 hours ensures t

that a gross failure of instrumentation has not occurred. A !

CHANNEL CHECK is normally a comparison of the parameter '

indicated on one char.nel to a similar parameter on other :

channels. It is bdsed on the assumption that instrument '

channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of

'

something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

i

Agreement criteria are determined based on a combination of
i

the channel instrument uncertainties, including indication '

,A and readability. If a channel is outside the criteria, it

U may be an indication that the sensor or the signal
processing equipment has drifted outside its limit.

The Frequency is based on operating experience that Idemonstrates channel failure is rare. The CHANNEL CHECK- '

supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.7.2
l
|

| A COT is performed once every 92 days on each required '

| channel to ensure the entire channel will perform the
intended function. This test verifies the capability of the
instrumentation to provide the VC Filtration System
actuation. The set)oints shall be left consistent with the
)lant specific cali) ration procedure tolerance. The

| requency is based on the known reliability of ther

monitoring equipment and has been shown to be
; acceptable through operating experience.
e
I

l

a
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VC Filtration System Actuation Instrumentation
,

B 3.3.7 i

i
!

- BASES

SURVEILLANCE REQUIREMENTS (continued)
,

1SR 3.3.7.3 ,

A CHANNEL CALIBRATION is performed every 18 months, or
,

approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor
'The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based on operating experience and is
consistent with the typical industry refueling cycle.

REFERENCES None.

!

O
d

L

e
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FHB Ventilation System Actuation Instrumentation
B 3.3.8

i

B 3.3 INSTRUMENTATION

B 3.3.8 Fuel Handling Building Exhaust Filter Plenum (FHB) Ventilation System
Actuation Instrumentation

!
BASES

,

i

BACKGROUND The FHB Ventilation System ensures that radioactive I

materials in the fuel handling building atmosphere following i
a fuel handling accident are filtered and adsorbed prior to i

exhausting to the environment. The system is described in i
the Bases for LCO 3.7.13. " Fuel Handling Building Exhaust i

Filter Plenum (FHB) Ventilation System." The system
initiates filtered ventilation of the fuel handling building
automatically following receipt of a high radiation signal |

or safety injection signal.
,

Two radiation monitoring channels (0RE-AR055 and ORE-AR056)
3rovide input to the FHB Ventilation System isolation. A '

ligh radiation signal from ORE-AR055 initiates Train A FHB
Ventilation System isolation. A high radiation signal from
ORE-AR056 initiates Train B FHB Ventilation System

,

isolation. High radiation detected by any monitor initiates

V("N
fuel handling building isolation and starts the FHB
Ventilation System. These actions function to prevent :

exfiltration of contaminated air by initiating filtered
ventilation, which imposes a negative pressure on the fuel
handling building.

APPLICABLE The FHB Ventilation System ensures that radioactive
SAFETY ANALYSES materials in the fuel handling building atmosphere following

a fuel handling accident are filtered and adsorbed prior to
being exhausted to the environment. This action reduces the
radioactive content in the fuel handling building exhaust
following a fuel handling accident so that offsite doses
remain within the limits specified in 10 CFR 100 (Ref.1).

The FHB Ventilation System actuation instrumentation
satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

|

|

:
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FHB Ventilation System Actuation Instrumentation
B 3.3.8

BASES

LCO The LCO requires two channels to ensure that the radiation [
monitoring instrumentation necessary to initiate the FHB !Ventilation System remains OPERABLE.

;

.

APPLICABILITY High radiation initiation of the FHB Ventilation System must
be OPERABLE during movement of irradiated fuel assemblies in
the fuel handling building to ensure automatic initiation of
the FHB Ventilation System when the potential for a fuel
handling accident exists.

During movement of irradiated fuel assemblies or CORE
ALTERATIONS with the containment equipment hatch not intact,
the FHB Ventilation System actuation instrumentation is i

required to be OPERABLE to alleviate the consequences of an
accident inside containment. The containment equipment
hatch "not intact" refers to the requirement to have one
door in the personnel air lock closed and the equipment
hatch closed and held in place by a minimum of four bolts as
described in the Bases for LCO 3.9.4. " Containment

|Penetrations.
C\
() While in MODES 1. 2. 3. 4. 5. and 6 without fuel handling in

progress the FHB Ventilation System instrumentation need
not be OPERABLE since a fuel handling accident cannot occur.

I

| ACTIONS The most common cause of channel inoperability is outright
! failure or drift of the bistable or process module

sufficient to exceed the tolerance allowed by plant specific
calibration procedures. Typically, the drift is found to be|

small and results in a delay of actuation rather than a
total loss of function. This determination is generally
made during the performance of a COT. when the process
instrumentation is set up for adjustment to bring it within
s)ecification. If the Trip Setpoint is less conservative
tlan the tolerance specified by the calibration procedure,
the channel must be declared inoperable immediately and the
appropriate Condition entered.

4

)
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FHB Ventilation System Actuation Instrumentation
B 3.3.8

BASES

ACTIONS (continued)

A Note has been added to the ACTIONS to clarify the
application of LCO 3.0.3. LCO 3.0.3 is not applicable while
in MODE 5 or 6. However, since irradiated fuel assembly
movement can occur in MODE 1, 2. 3. or 4. the ACTIONS have
been modified by a Note stating that LC0 3.0.3 is not
ap)licable. If moving irradiated fuel assemblies while in
MO)E 5 or 6. LCO 3.0.3 would not specify any action. If
moving irradiated fuel assemblies while in MODE 1. 2. 3.
or 4. the fuel movement is independent of reactor
operations. Therefore, in either case, inability to suspend
movement of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

A.d

Condition A applies to the failure of a single radiation
monitor channel. If one channel is inoperable, a period of
7 days is allowed to restore it to OPERABLE status. The
7 day Completion Time is the same as is allowed if one train
of the mechanical portion of the system is inoperable. The
basis for this time is the same as that provided in
LC0 3.7.13.

B.1. B.2.1. B.2.2. and B.2.3

Condition B applies if the Required Action or associated
Completion Time of Condition A is not met or the failure of
two radiation monitors. If the train cannot be restored to
OPERABLE status, one FHB Ventilation System train must be
immediately placed in the emergency mode. The FHB
Ventilation System train placed in operation must be ca
of being powered by an OPERABLE emergency power source.pable
This accomplishes the actuation instrumentation function and
places the unit in a conservative mode of operation.

O
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FHB Ventilation System Actuation Instrumentation
B 3.3.8

BASES

ACTIONS (continued)

Alternative actions may be taken if the FHB Ventilation
System train is not placed in emergency mode or does not
have an associated OPERABLE diesel gererator. Required
Action B.2.1 requires the suspension of fuel movement of
irradiated fuel assemblies in the Fuel Handling Building,
precluding a fuel handling accidt.nt. Required Actions B.2.2
and B.2.3 require the suspension of CORE ALTERATIONS and
movement of irradiated fuel assemblies inside containment,
precluding an accident that would require FHB Ventilation
System actuation when the ecuipment hatch is not intact.
These actions do not precluce the movement of fuel
assemblies to a s?fe position.

Required Actions B.2.2 and B.2.3 are modified by a Note
which indicates that these Required Actions are only
required if the equipment hatch is not intact. If the hatch
is intact, only Required Action B.2.1 is required.

SURVEILLANCE A Note has been added to the SR Table to clarify that
f REQUIREMENTS Table 3.3.8-1 determines which SRs apply to which Fuel
( Handling Building (FHB) Radiation Actuation Functions.

SR 3.3.8.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrumcnt channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious, A CHANNEL CHECK will detect
gross channel failure: thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

O
V

BRAIDWOOD - UNITS 1 & 2 B 3.3.8 -4 Revision 0

,
_-__ __.



_. _ . _ . _ . _ __ . _ _ _ _.. _ _ _ _ ._. _ __ ___ . _ _ _ .

FHB Ventilation System Actuation Instrumentation
B 3.3.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

Agreement criteria are determined, based on a combination of
the channel instrument uncertainties, including indication
and readability. If a channel is outside the criteria, it
may be an indication that the sensor or the signal
processing equipment has drifted outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare The CHANNEL CHECK
supplements less formal, but more frequent checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.8.2

A COT is performed once every 92 days on each required
channel to ensure the entire channel will perform the
intended function. This test verifies the capability of the
instrumentation to provide the FHB Ventilation System
actuation. The set)oints shall be left consistent with the i

alsnt specific cali) ration procedure tolerance. The
requency of 92 days is based on the known reliability of

(" the monitoring equipment and has been shown to be
acceptable through operating experience.

SR 3.3.8.3

A CHANNEL CALIBRATION is performed every 18 months. or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop. including the sensor.
The test verifies that the channel responds to a measured
Jarameter within the necessary range and accuracy. The
crequency is based on operating experience and is consistent
with the typical industry refueling cycle.

REFERENCES 1. 10 CFR 100.11.

!

_
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BDPS
B 3.3.9

!

/ B 3.3 INSTRUMENTATION

B 3.3.9 Boron Dilution Protection System (BDPS)

i

BASES i

. .

BACKGROUND The primary purpose of the BDPS is to mitigate the I

consequences of the inadvertent addition of unborated ;-

pr4nry grade water into the Reactor Coolant System (RCS)
when the reactor is in a shutdown condition (i.e. MODES 3. i

4. and 5).

The BDPS utilizes two channels of source range
instrumentation. Each source range channel provides a !

signal to both trains of the BDPS. However, only one source !
range channel is required to be OPERABLE to support ;

OPERABILITY of both BDPS trains. An internal microprocessor |
is used to record the counts per minute provided by these lsignals once per second. At the end of each minute, an
algorithm compares the average counts per minute value (flux
rcte) of the 60 recorded readings for that 1 minute interval
with the counts per minute value for the previous nine.
1 minute intervals. If the flux rate during a 1 minute

O interval is greater than or equal to twice the flux rate :

during any of the prior nine 1 minute intervals, the BDPS
provides a signal to initiate mitigating actions.

Upon detection of a flux doubling by either source range
instrumentation train, an alarm is sounded to alert the

operator and valve movement is automatically initiated to
terminate the dilution from the assumed dilution source.
Valves that isolate the Refueling Water Storage Tank (RWST)
are opened to supply borated water to the suction of the
charging pumps, and valves which isolate the Volume Control
Tank (VCT) are closed to terminate the assumed dilution.

APPLICABLE The BDPS senses abnormal increases in source range
SAFETY ANALYSES counts per minute (flux rate) and actuates VCT and RWST

valves to mitigate the consequences of an inadvertent boron
dilution event as described in UFSAR, Cha)ter 15 (Ref. 1).
The accident analyses rely on automatic B)PS actuation to
mitigate the consequences of inadvertent boron dilution
events.

; The BDPS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
i

iO
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BDPS
B 3.3.9

|O BASESV

LCO LCO 3.3.9 provides the requirements for OPERABILITY of the
BDPS that mitigate the consequences of a boron dilution

,

| event. Two redundant trains of BDPS are required to be |

OPERABLE to provide protection against single failure. jt

Because the BDPS utilizes the source range instrumentation !
; as its detection system the OPERABILITY of the detection
| system (i .e. , control room indication, the flux doubling
| algorithm, the alarms, and signals to the various valves)

for one Source Range Monitor (SRM) is also part of the,

! OPERABILITY for each train in the system to be considered ;
OPERABLE. Only one SRM is required for BDPS to be OPERABLE. j

Therefore, with no SRM capable of supporting the BDPS. both
trains are inoperable.'

i

! Because the RWST is assumed to be a boration source, the
| RWST concentration required to satisfy the minimum required
| boron concentration for SHUTDOWN MARGIN of LCO 3.1.1. '

| " SHUTDOWN MARGIN" must be maintained for BDPS OPERABILITY.
| Therefore, with the RWST boron concentration not satisfying -

these requirements, both trains of BDPS are inoperable. i
;

! '

|V/3 The LCO is modified by a Note that allows the boron dilution
; flux doubling signal to be blocked during reactor startup in
| MODE 3. Blocking the flux doubling signal is !

| acceptable during startup while in MODE 3. provided the
reactor trip breakers are closed with the intent to withdraw!

1

rods for startup.

e

! APPLICABILITY The BDPS must be OPERABLE in MODES 3. 4. and 5 because the
safety analysis identifies this system as the )rimary means
to mitigate an inadvertent boron dilution of tie RCS.

i The BDPS OPERABILITY requirements are not applicable in
! MODES 1 and 2 because an inadvertent boron dilution would be

terminated by a source range trip. a trip on the Power Range |
Neutron Flux-High, or Overtemperature AT. These RTS *

Functions are discussed in LCO 3.3.1 "RTS Instrumentation.",

|

| In MODE 6. a dilution event is precluded by locked valves
that isolate the RCS from the )otential source of unborated
water (refer to LCO 3.9.2 "Un) orated Water Source Isolation i

; Valves"). ;
I.

l

O !
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BDPS I

B 3.3.9

BASES

ACTIONS The most common cause of channel inoperability is outright
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by the plant j

specific calibration procedure. Typically, the drift is <

found to be small and results in a delay of actuation rather
than a total loss of function. This determination of
setpoint drift is generally made during the performance of a
COT when the process instrumentation is set up for ;
adjustment to bring it to within specification. If the Trip
Setpoint is less conservative than the tolerance specified ;

by the calibration procedure, the channel must be declared
;

inoperable immediately and the appropriate Condition
entered.

The Actions are modified by a Note that allows the unborated
water source isolation valves to be unisolated
intermittently under administrative controls.

A.1

With one train of the BDPS OPERABLE. Required Action A.1 |requires that the inoperable train must be restored to '

N OPERABLE status within 72 hours. In this Condition, the |J remaining BDPS train is adequate to provide protection. The
72 hour Completion Time is based on the BDPS Function and is
consistent with Engineered Safety Feature Actuation System
Completion Times for loss of one redundant train. Also, the
remaining OPERABLE train provides continuous indication of

,

core power status to the operator, has an alarm function. !

and sends a signal to both trains of the BDPS to assure !
system actuation. '

,

|

t

O
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BDPS
B 3.3.9

BASES

ACTIONS (continued)

B.1 and B.2

If the Required Action and associated Completion Time of
Condition A is not met, the unborated water source isolation
valves CV111B, CV8428, CV8441, CV8435. and CV8439 are
required to be closed and secured within 1 hour to prevent
the flow of unborated water into the RCS. The 1 hour
Completion Time takes into consideration the time to close
and secure open isolation valves. The isolation valves are
also required to be verified closed and secured once every
31 days. The Completion Time of "once 3er 31 days" is
appropriate considering the fact that t1e isolation valves
are operated under administrative controls and the remaining
OPERABLE train provides continuous indication of core power
status to the operator. has an alarm function, and sends a
signal to both trains of the BDPS to assure system
actuation.

U
With two trains inoperable due to the RWST boron

Q concentration being out of its required limits, valves
Q CV1120 and CV112E from the RWST are required to be closed

and deactivated within 8 hours to prevent the flow of
unborated water into the RCS. The 8 hour Completion Time
takes into consideration the time required to restore boron
concentration limits.

D.1. D.2. and D.3

With two trains inoperable for reasons other than j

Condition C unborated water source isolation valves CV1118, I

CV8428. CV8441. CV8435, and CV8439 are required to be closed
and secured within 1 hour to prevent the flow of unborated
water into the RCS. The 1 hour Completion Time takes into
consideration the time to close and secure open isolation
valves. The isolation valves are also required to be
verified closed and secured once every 12 hours. The
Completion Time of "once per 12 hours" is appropriate
considering the fact that the isolation valves are operated ,

under administrative controls and confirms that the i
unborated water source isolation valves are in their correct |
position. '

i

!

|
' ,m
|b

BRAIDWOOD - UNITS 1 & 2 B 3.3.9 -4 Revision 0

t

|

I
. . .



..- .- -_

BDPS
B 3.3.9

I BASES
%J

ACTIONS (continued)

With the required source range neutron flux monitor not
capable of supporting the BDPS automatic function (e.g.,
when the source range neutron flux monitor count rate drops
to < 10 cps), both BDPS trains are inoperable and Condition
D is entered. Condition E may or may not also be entered.
depending on whether the source range neutron flux monitor
control room indication remains OPEPABLE. When the source
range neutron flux monitor is inoperable for control room
monitoring of core status both trains of BDPS are inoperable
and both Condition D and Condition E are entered.

Required Action D.2 accompanies Required Actions D.1 and D.3
to verify the SDM according to SR 3.1.1.1 within 1 hour and
once per 12 hours thereafter. This action is intended to
confirm that no unintended boron dilution has occurred while
the BDPS was inoperable, and that the required SDM has been
maintained. The specified Completion Time takes into
consideration sufficient time for the initial determination -

of SDM and other information available in the control room
related to SDM.

E.1

With no source range neutron flux monitor OPERABLE for !
control room monitoring of core status, both BDPS trains are

i
inoperable and both Condition D and Condition E are entered. j
In this event, positive reactivity additions must be !
immediately suspended. This includes withdrawal of control |
or shutdown rods and intentional boron dilution.

i

!

O
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'

BDPS
B 3.3.9 |

BASES

!

SURVEILLANCE SR 3.3.9.1. SR 3.3 9.2. and SR 3.3.9.3
REQUIREMENTS

These SRs require verification every 12 hours that at least
;

one SRM signal to BDPS (OPERABLE control room indication may i

be used) is indicating at a count rate of a 10 cps, one
Reactor Coolant Pump is in operation, and the RCS loop

|

1 solation valves are open. Source Range cannot be relied on
to indicate a proper rate of change below 10 cps due to i

instrument tolerances, externally induced electronic noise, i

and instrument sensitivity. Proper mixing of RCS coolant in i

the reactor cannot be assured with less than one Reactor
Coolant Pump running. Without proper mixing. BDPS may be
inadequate to recognize and terminate a dilution event.
Having RCS isolation valves closed presents the possibility '

that the isolated loop represents a dilution source that is ,

not analyzed. :

The Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RCS loop performance. !

SR 3.3.9.1 is modified by a Note that provides a 4 hour |( delay in the requirement to perform this Surveillance for
source range instrumentation when entering MODE 3 from
MODE 2. This Note allows a shutdown to proceed without a t

delay for testing in MODE 2 and for a short time in MODE 3.
This Surveillance must be performed prior to 4 hours after

,

entry into MODE 3. :

SR 3.3.9.4
i

Performance of the CHANNEL CHECK once every 12 hours ensures i
that gross failure of instrumentation has not occurred. A

!
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other |
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure: thus, it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

nv
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BDPS
*

,

| B 3.3.9

! e
BASES '

SURVEILLANCE REQUIREMENTS (continued)

| Agreement criteria are determined by the unit staff based on
a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
sensor or the signal processing equipment has drifted -

| outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal. but more frequent, checks of

i channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.9.5

, This SR requires verification, every 7 days. that the RWST
| boron concentration is greater than or equal to the

equivalent SDM limit specified in the COLR. This
verificatio, provides added assurance that the RWST does not
become an unoorated water source or a source of borated
water with an insufficient amount of baron such that when it

O is added to the RCS. it dilutes the RCS boron concentration
below the SDM limits. This SR is not applicable when the
RWST is isolated and not the primary source of makeup to the
RCS.

L
SR 3.3.9.6

Verifying the correct alignment for manual, power operated.,

and automatic valves in the BDPS flow path provides
assurance that the proper flow paths will exist for BDPS ,

operation. This SR does not apply to valves that are
; locked, sealed, or otherwise secured in position, since

these were verified to be in the correct po.sition prior to !
locking, sealing, or securing. This SR does not require any i

'

testing or valve manipulation. Rather it involves
verification, through a system walkdown, that those valves
capable of potentially being mispositioned are in the
correct position.

I

i

I

|
'

O
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BDPS
B 3.3.9

O BASESO
SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.9.7

This SR requires verification every 92 days that the BDPS
alarm setpoint is less than or equal to an increase of twice
the count rate within a 10 minute period. The Frequency of
92 days is sufficient since it is consistent with the
Frequency of the COT.

SR 3.3.9.8

j SP,3.3.9.8 requires the performance of a COT every 92 days,
i to ensure that each train of the BDPS and associated trip

setpoints are fully operational. This test shall include i
verification that the boron dilution alarm setpoint is equal
to or less than an increase of twice the count rate within a
10 minute period. The Frequency of 92 days is consistent
with the requirements for source range channels in

! WCAP-10271-P-A (Ref. 2).
|

SR 3.3.9.8 is modified by a Note that provides a 4 hour >

delay in the requirement to perform this surveillance for
A source range instrumentation when entering MODE 3 from
() MODE 2. This Note allows a shutdown to proceed without a' ,

delay for testing in MODE 2 and for a short time in MODE 3. '

This surveillance must be performed within 4 hours after
entry into MODE 3.

SR 3.3.9.9

These Surveillances demonstrate that valves CV1120 and
CV112E open and valves CV112B and CV112C close in

| s 30 seconds on an actual or simulated BDPS Flux Doubling
signal. This Surveillance is not required for valves that
are locked, sealed. or otherwise secured in the required
position under administrative controls. The 18 month

,

| Frequency is based on the need to perform these '

j Surveillances under the conditions that apply during a unit
outage and the potential for an unplanned unit transient if
the Surveillances were performed with the reactor at power.

|

Ov
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BDPS
B 3.3.9

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.9.10

SR 3.3.9.10 is the performance of a CHANNEL CALIBRATION
every 18 months. CHANNEL CALIBRATION is a complete check of
the instrument loop. This SR is modified by a Note stating
that neutron detectors are excluded from a CHANNEL
CALIBRATION. The test verifies that the channel responds to
a measured parameter within the necessary range and
accuracy.

The Frequency is based on operating experience and
consistency with the typical industry refueling cycle.

REFERENCES 1. UFSAR. Chapter 15.

2. WCAP-10271-P-A. Supplement 2. Revision 1. June 1990.

O
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BDPS
B 3.3.9

h BASES
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|

RCS Pressure, Temperature, and Flow DNB Limits |

B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS) ;

B 3.4.1 RCS Pressure. Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

BASES

BACKGROUND These Bases address requirements for maintaining RCS
pressure. Lemperature, and flow rate within limits assumed
in the safety analyses. The safety analyses (Ref. 1) of
normal operating conditions and anticipated operational
occurrences assume initial conditions within the normal -

steady state envelope. The limits 31 aced on RCS pressure.
temperature, and flow rate ensure t1at the departure from i

nucleate boiling (DNB) will be met for each of the
transients analyzed.

The RCS pressure limit is consistent with operation within
the nominal operational envelope. Pressurizer pressure
indications are averaged to come up with a value for
comparison to the limit. A lower pressure will cause the ,

reactor core to approach DNB limits.

The RCS coolant average temperature (T limit is
consistentwithfullpoweroperationwil)inthenominal

.-
o

h
operational envelope. Indications of temperature are
averaged to determine a value for comparison to the limit.
A higher average temperature will cause the core to approach

'DNB limits.
.

The RCS flow rate normally remains constant during an
operational fuel cycle with all pumps running. The minimum ,

RCS flow limit corresponds to that assumed for DNB analyses. ;
Flow rate indications are averaged to come up with a value i
for comparison to the limit. A lower RCS flow will cause '

the core to approach DNB limits.

Operation for significant periods of time outside these DNB
limits increases the likelihood of a fuel cladding failure
in a DNB limited event.

l

|

!

!O |
4
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RCS Pressure, Temperature. and Flow DNB Limits
B 3.4.1

BASES

APPLICABLE The requirements of this LC0 represent the initial
SAFETY ANALYSES conditions for DNB limited transients analyzed in the plant

safety analyses (Ref. 1). The safety analyses have shown
that transients initiated from the limits of this LC0 will
result in meeting the DNBR criterion of a 1.4. This is the
acceptance limit for the RCS DNB parameters. Changes to the
unit that could impact these parameters must be assessed for
their impact on the DNB criteria. The transients analyzed
for include loss of coolant flow events and dropped or stuck
rod events. A key assumption for the analysis of these
events is that the core power distribution is within the
limits of LCO 3.1.6 " Control Bank Insertion Limits;"
LC0 3.2,3. " AXIAL FLUX DIFFERENCE (AFD):" and LCO 3.2,4
"OUADRANT POWER TILT RATIO (0PTR)."

Safety Analyses assumed a value of 2207 psia (2192.3 psig).
This value is bounded by the LCO value of 2219 psig assuming
a measurement accuracy of less than 26.7 psi.

Safety Analyses assumed a value of 588.4 F for the vessel
average temperature. In addition, the analyses assumed the
calculated error (including the 4 F dead band for the rod

(A control system) for the temperature is 8.74 F (2a random
error of 7.6 F plus the 1.14 F bias error). The value
assumed in the non-Revised Thermal Design Procedure
(non-RTDP) analyses is -8 F. +9.5 F. For the RTDP analyses,
a value of 7.6 F with a bias of +1.5 F is assumed.

Safety Analyses assumed a total RCS flow rate of
358,800 gpm. This value is bounded by the LC0 value of
371,400 gpm assuming a flow measurement uncertainty of 3.5%.

,

This 3.5% flow measurement uncertainty assumed in the
analyses included errors from all sources including fouling
in the venturi. The use. of 3.5% flow error is acceptable if
actual uncertainty is unknown. At the time analyses were
performed, the flow accuracy was unavailable. Subsequent
calculations determined the error to be less than 3.5%.

Any fouling that might bias the flow rate measurement
greater than 0.1% can be detected by monitoring and trending
various plant performance parameters. If detected. either
the effect of the fouling shall be quantified and
compensated for in the RCS flow rate measurement or the
venturi shall be cleaned to eliminate the fouling.

O
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RCS Pressure. Temperature, and Flow DNB Limits
B 3.4.1

BASES {

APPLICABLE SAFETY ANALYSES (continued)

The RCS DNB parameters satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO This LCO specifies limits on the monitored process
variables-pressurizer pressure. RCS average
temperature (Tm), and RCS total flow rate-to ensure the
core operates within the limits assumed in the safety
analyses. 0)erating within these limits will result in

|meeting the ]NB design criterion in the event of a DNB
i

limited transient. |

|

A Note has been added to indicate the limit on pressurizer !

is not applicable during short term operational transierics !
such as a THERMAL POWER ramp increase > 5% RTP per minute or la THERMAL POWER step increase > 10% RTP. These conditions '

represent short term perturbations where actions to control
pressure variations might be counterproductive. Also, since

they typically represent transients initiated from power
3levels < 100% RTP. an increased Departure from Nucleate

F Boiling Ratio (DNBR) margin exists to offset the temporary j
1( pressure variations.

Another set of limits on DNB related parameters is provided
in SL 2.1.1, " Reactor Core SLs." LCO 3.4.1 re) resents the
initial conditions of the safety analysis whic1 are far more
restrictive than the Safety Limit (SL). Should a violation
of this LCO occur. the operator must check whether or not an
SL inay have been exceeded.

APPLICABILITY' In MODE 1. the limits on pressurizer pressure. RCS coolant
average temperature, and RCS total flow rate must be
maintained during steady state operation in order to ensure
DNB design criteria will be met in the event of an unplanned

q

loss of forced coolant flow or other DNB limited transient. !

In all other MODES, the power level is low enough that DNB
,

is not a concern. i

I
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

ACTIONS _A_l

RCS pressure and RCS average temperature are controllable ;
and measurable parameters. With one or both of these i
parameters not within LCO limits, action must be taken to
restore parameter (s).

RCS total flow rate is not a controllable parameter and is
not expected to vary during steady state operation. If the
indicated RCS total flow rate is below the LC0 limit, power
must be reduced, as required by Required Action B.1, to i

restore DNB margin and eliminate the potential for violation !
of the accident analysis bounds.

The 2 hour Completion Time for restoration of the parameters ,

provides sufficient time to adjust unit parameters, to |determine the cause for the off normal condition, and to ;

restore the readings within limits, and is based on plant |
operating experience.

B.1

(~T If Required Action A.1 is not met within the associated
;(,) Completion Time, the unit must be brought to a MODE in which

the LCO does not apply. To achieve this status, the unit
must be brought to at least MODE 2 within 6 hours. In
MODE 2, the reduced power condition eliminates the potential
for violation of the accident analysis bounds. The
Completion Time ef 6 hours is reasonable to reach the
required unit conditions in an orderly manner. ;

SURVEILLANCE SR 3.4.1.1
REQUIREMENTS

Since Required Action A.1 allows a Completion Time of ;
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for pressurizer pressure
is sufficient to ensure the pressure can be restored to a

;

normal operation, steady state condition following load '

changes and other expected transient operations. The i

12 hour interval has been shown by operating practice to be !

sufficient to regularly assess for potential degradation and
to verify operation is within safety analysis assumptions.

I

O
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

( BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.1.2

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for RCS average-
temperature (T,
can be restored,)o a normal operation steady stateis sufficient to ensure the temperaturet

condition following load changes and other expected
transient operations. The 12 hour interval has been shown
by operating practice to be sufficient to regularly assess
for potential degradation and to verify operation is within
safety analysis assumptions.

SR 3.4.1.3

The 12 hour Surveillance Frequency for RCS total flow rate
is performed using the installed flow instrumentation. The
required minimum RCS flow rate is met with a 95% indicated

,

flow rate. The 12 hour interval has been shown by operating
practice to be sufficient to regularly assess potential
degradation and to verify operation within safety analysis '

assumptions.

1

.

r~N
b
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RCS Pressure. Temperature, and Flow DNB Limits
B 3.4.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.1.4

Measurement of RCS total flow rate by performance of a
precision calorimetric heat balance once every 18 months
allows the installed RCS flow instrumentation to be
calibrated and verifies the actual RCS flow rate is greater
than or equal to the minimum required RCS flow rate.

The Frequency of 18 months reflects the importance of
verifying flow after a refueling outage when the core has
been altered, which may have caused an alteration of flow
resistance.

This SR is modified by a Note that allows entry into MODE 1.
without having performed the SR, and placement of the unit
in the best condition for performing the SR. The Note
states that the SR is not required to be performed until
7 days after a 90% RTP. This exception is appropriate since
the heat balance requires the unit to be at a minimum of
90% RTP to obtain the stated RCS flow accuracies. The
Surveillance shall be performed within 7 days after reaching
90% RTP.

REFERENCES 1. UFSAR, Chapter 15.

O
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RCS Minimum Temperature for Criticality ;
B 3.4.2 :

i

k

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temperature for Criticality |
!

BASES '

!
!

BACKGROUND This LCO is based upon meeting several major considerations !

before the reactor can be made critical and while the
.

reactor is critical. !

The first consideration is Moderator Temperature Coefficient
,

(MTC). LC0 3.1.3. " Moderator Temperature Coefficient (MTC)." >

In the transient and accident analyses, the MTC is assumed
to be in a range from slightly positive to negative and the '

operating temperature is assumed to be within the nominal
operating envelope while the reactor is critical. The
LCO on minimum temperature for criticality helps ensure the-
unit is operated consistent with these assumptions.

The second consideration is the protective instrumentation.
Because certain protective instrumentation (e.g., excore

4

neutron detectors) can be affected by moderator temperature. !

a temperature value within the nominal operating envelo)e is t

G chosen to ensure proper indication and response while t1e
- reactor is critical.

:

The third consideration is the pressurizer operating I
characteristics. The transient and accident analyses assume i
that the pressurizer is within its normal startup and
operating range (i.e. saturated conditions and steam bubble
present). It is also assumed that the RCS temperature is
within its normal expected range for startup and power
operation. Since the density of the water, and hence the
response of the pressurizer to transients. depends upon the
initial temperature of the moderator, a minimum value for
moderator temperature within the nominal operating envelope
is chosen.

The fourth consideration is that the reactor vessel is above
its minimum nil ductility Reference temperature when the
reactor is critical. This parameter is also assured through

|
compliance with LCO 3.4.3.'"RCS Pressure and Temperature|

1

(P/T) Limits." !

:

A'

U
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|

j RCS Minimum Temperature for Criticality
B 3.4.2

BASES

APPLICABLE Although the RCS minimum temperature for criticality is not |
SAFETY ANALYSES itself an initial condition assumed in Design Basis || Accidents (DBAs) the closely aligned temperature for Hot !

! Zero Power (HZP) is a 3rocess variable that is an initial'

condition of DBAs. suc1 as the Rod Cluster Control Assembly i(RCCA) withdrawal RCCA ejection, and main steam line break i

accidents performed at zero power that either assumes the
| failure of, or presents a challenge to, the integrity of a
'

fission product barrier.

All low power safety analyses assume initial RCS loop
temperatures greater than or equal to the HZP temperature of !

| 557 F (Ref. 1). This minimum temperature for criticality j'

limitation provides a small band. 7 F. for critical
ioperation below HZP. This band allows critical operation '

i below HZP during unit startup and does not adversely affect
any safety analyses since the MTC is not significantly

| affected by the small temperature difference between HZP and
| the minimum temperature for criticality.

The RCS minimum temperature for criticality satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

'

LCO Compliance with the LC0 ensures that the reactor will not be
made or maintained critical (k a 1.0) at a temperature
lessthanasmallbandbelowthere HZP temperature, which is,

| assumed in the safety analysis. Failure to meet the
| requirements of this LCO may produce initial conditions

inconsistent with the initial conditions assumed in the
safety analysis.

APPLICABILITY In MODE 1 and MODE 2 with k r a 1.0. LCO 3.4.2 is applicablef

since the reactor can only be critical (k,1, a 1.0) in these
MODES.

O
V
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RCS Minimum Temperature for Criticality
B 3.4.2

i

BASES.

APPLICABILITY (continued)

The special test exception of LCO 3.1.8. " MODE 2 PHYSICS
TESTS Exceptions." permits PHYSICS TESTS to be performed at
s 5% RTP with RCS loop average temperatures slightly lower
than normally allowed so that fundamental nuclear
characteristics of the core can be verified. In order for
nuclear characteristics to be accurately measured, it may be
necessary to operate outside the normal restrictions of this
LCO. For example, to measure the MTC at beginning of cycle,
it is necessary to allow RCS loop average temperatures to
fall below T 3 #. which may cause RCS loop average
temperatures to fall below the temperature limit of this ;
LCO.

,

ACTIONS A'1.

If the parameters that are outside the limit cannot be
restored, the unit must be brought to a MODE in which the
LCO does not apply. To achieve this status, the unit must
be brought to MODE 2 with krr < 1.0 within 30 minutes.

A Ra)idreactorshutdowncanbereadilyandpractically
V aclieved within a 30 minute period.

,

The Completion Time is reasonable. based on operating
experience. to reach MODE 2 with ker < 1.0 in an orderly
manner and without challenging plant systems.

SURVEILLANCE SR 3.4.2.1
REQUIREMENTS

RCS loop average temperature is required to be verified
a 550 F once every 12 hours. The SR to verify RCS loop
average temperatures every 12 hours is frequent enough to
prevent the inadvertent violation of the LCO and takes into
account indications and alarms that are continuously
available to the operator in the control room.

1

REFERENCES 1. UFSAR, Section 15.0.3

O
BRAIDWOOD - UNITS 1 & 2' B 3.4.2- 3 Revision 0



_ . . - . . - _ . . . _ . - - . . . . - . . . . . . . - . - . - - . . . . . . . - . _ . . . . . . . . - _ _ - . - . . . - . . .

1

RCS Minimum Temperature for Criticality |
B 3.4.2

O BASES

|

!

1
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RCS P/T Limits
B 3.4.3

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 RCS Pressure and Temperature (P/T) Limits

)
.

BASES

BACKGROUND All components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and
shutdown (cooldown) o)erations, power transients. and
reactor trips. This _C0 limits the pressure and temperature
changes during RCS heatup and cooldown, within the design
assumptions and the stress limits for cyclic operation. '

The PTLR contains P/T limit curves for heatup. cooldown.
Inservice Leak and Hydrostatic (ISLH) testing, and data for
the maximum rate of change of reactor coolant temperature
(Ref. 1).

1

Each P/T limit curve defines an acceptable region for normal
operation. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering when
pressure and temperature indications are monitored and

A compared to the applicable curve to determine that operation
\.d is within the allowable region.

The LCO. establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
Reactor Coolant Pressure Boundary (RCPB). The vessel is the
component most subject to brittle failure, and the
LCO limits apply to the entire RCS (except the pressurizer).
The limits do not apply to the pressurizer, which has ,

different design characteristics and operating functions. I

10 CFR 50. Appendix G (Ref. 2) requires the establishment
of P/T limits for specific material fracture toughness

|requirements of the RCPB materials. Reference 2 requires an '

adequate margin to brittle failure during normal operation.
anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the American Society of
Mechanical Engineers (ASME) Code, Section III. Appendix G
(Ref. 3).

1
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RCS P/T Limits
B 3.4.3

i

BASES

BACKGROUND (continued)

The neutron embrittlement effect on the material toughness
is reflected by increasing the Nil Ductility Reference
Temperature (RTm) as exposure to neutron fluence increases.

The actual shift in the RT, of the vessel material will be
established periodically by removing and evaluating the
irradiated reactor vessel material specimens. in accordance -

with ASTM E 185 (Ref. 4) and Appendix H of 10 CFR 50
(Ref. 5). The operating P/T limit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Regulatory Guide 1.99 (Ref. 6).

The P/T limit curves are composite curves established by
superimposing limits derived from stress analyses of those
portions of the reactor vessel and head that are the most
restrictive. At any specific pressure. temperature, and
temperature rate of change, one location within the reactor
vessel will dictate the most restrictive limit. Across the
span of the P/T limit curves, different locations are more
restrictive. and, thus. the curves are composites of the
most restrictive regions.

pd :

The heatup curve represents a different set of restrictions i
than the cooldown curve because the directions of the ,

thermal gradients through the vessel wall are reversed. The j
thermal gradient reversal alters the location of the tensile

i

stress between the outer and inner walls during heatup and |
cooldown, respectively.

The criticality limit curve includes the Reference 2 I
requirement that it be 2 40 F above the heatup curve or the
cooldown curve, and not less than the minimum permissible
temperature for ISLH testing. However, the criticality
curve is not operationally limiting: a more restrictive
limit exists in LCO 3.4.2, "RCS Minimum Temperature for
Criticality. "

l

|

:
,

!O
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RCS P/T Limits
B 3.4.3

BASES

BACKGROUND (continued)

i. The consequence of violating the LCO limits is that the RCS
| has been operated under conditions that can result in
i brittle failure of the RCPB, possibly leading to a i

nonisolable leak or loss of coolant accident. In the event
these limits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. The ASME Code, Section XI, Appendix E,

'

(Ref. 7), provides a recommended methodology for evaluating
an operating event that causes an excursion outside the
limits.

APPLICABLE The P/T limits are not derived from Design Basis Accident
| SAFETY ANALYSES (DBA) analyses. They are prescribed during normal operation'

to avoid encountering pressure, temperature and temperature
rate of change conditions that might cause undetected flaws
to propagate and cause nonductile failure of the RCPB, an
unanalyzed condition. Reference 1 establishes the
methodology for determining the P/T limits. Although the
P/T limits are not derived from any DBA. the P/T limits are

( acceptance limits since they preclude operation in an
unanalyzed condition.'

s
,

RCS P/T limits satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO- The two elements of this LCO are:

a. The limit curves for heatup. cooldown, and ISLH
testing: and

b. Limits on the rate of change of temperature.

The LCO limits apply to all components of the RCS, except
the pressurizer. These limits define allowable operating
regions and permit a large number of operating cycles while
providing a wide margin to nonductile failure.

'

,

O
i

BRAIDWOOD - UNITS 1 & 2 B 3.4.3 - 3 Revision 0

.



.-

RCS P/T Limits
B 3.4.3

BASES

LCO (continued)

The limits for the rate of change of temperature control the
thermal gradient through the vessel wall and are used as
inputs for calculating the heatup. cooldown, and ISLH
testing P/T limit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
curves.

t

Violating the LCO limits places the reactor vessel outside
of the bounds of the stress analyses and can increase
stresses in other RCPB components. The consequences depend
on several factors, as follow:

a. The severity of the departure from the allowable
o)erating P/T regime or the severity of the rate of
clange of temperature:

;

b. The length of time the limits were violated (longer
violations allow the temperature gradient in the thick
vessel walls to become more pronounced): and

(' c. The existences, sizes and orientations of flaws in
,

( the vessel material.

|
APPLICABILITY The RCS P/T limits LC0 provides a definition of

acceptable operation for prevention of nonductile failure in
accordance with 10 CFR 50. Appendix G (Ref. 2). Although
the P/T limits were developed to provide guidance for
operation during heatup or cooldown (MODES 3. 4. and 5) or
ISLH testing, their Applicability is at all times in keeping
with the concern for nonductile failure. The Ap)licability
includes MODE 6 and conditions with no fuel in t1e reactor |

vessel. This 3rovides continued prevention of nonductile i
failure even w1ile the reactor is "defueled" so that the RCS '

is acceptable for operation when fuel is returned to the
reactor vessel. The limits do not apply to the pressurizer.

(9v
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RCS P/T Limits
B 3.4.3

BASES

APPLICABILITY (continued)

During MODES 1 and 2. other Technical Specifications provide
limits for operation that can be more restrictive than or
can supplement these P/T limits. LC0 3.4.1. "RCS Pressure.
Temperature and Flow Departure from Nucleate Boiling (DNB)
Limits:" LCO 3.4.2. "RCS Minimum Temperature for
Criticality:" and Safety Limit 2.1. " Safety Limits:" also
provide operational restrictions for pressure, temperature
and maximum pressure. Furthermore. MODES 1 and 2 are above
the temperature range of concern for nonductile failure, and
stress analyses have been performed for normal maneuvering
profiles, such as power ascension or descent.

ACTIONS A.1 and A.2

Operation outside the P/T limits during MODE 1. 2. 3. or 4.
must be corrected so that the RCPB is returned to a
condition that has been verified by stress analyses. The
30 minute Completion Time reflects the urgency of restoring
the parameters to within the analyzed range. Most

f( violations will not be severe, and the activity can be
accomplished in this time in a controlled manner.

Besides restoring operation within limits, an engineering
evaluation is required to determine if RCS 03eration can
continue. The evaluation must verify the RC)B integrity
remains acceptable and must be completed before continuing
operation. Several methods may be used, including
comparison with pre-analyzed transients in the stress
analyses, new analyses, or inspection of the components.

For the vessel beltline only. ASME Code. Section XI.
Appendix E (Ref. 7), may be used to support the evaluation.

The 72 hour Completion Time is reasonable to accomplish the
evaluation. The evaluation for a mild violation is possible
within this time, but more severe violations may require
special, event specific stress analyses or inspections. A
favorable evaluation must be completed before continuing to
operate.

O
v
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RCS P/T Limits
B 3.4.3

7-

BASES

ACTIONS (continued)

Condition A is modified by a Note requiring Required
Action A.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Recuired Action A.1
is insufficient because higher than analyzec stresses may
have occurred and may have affected the RCPB integrity.

.B.1 and B.?.

U a Required Action and associated Com)letion Time of
Condition A are not met, the unit must Je placed in a lower
MODE because either the RCS remained in an unacceptable P/T
region for an extended period of increased stress or a
sufficiently severe event caused entry into an
unacceptable region. Either possibility indicates a need
for more careful examination of the event, best accoiiiplished
with the RCS at reduced pressure and temperature. In
reduced pressure and temperature conditions, the passibility
of propagation with undetected flaws is decreased.

O If the required restoration activity of Required Action A.1
cannot be accom)lished within 30 minutes. Required
Action B.1 and Required Action B.2 must be implemented to
reduce pressure and temperature.

If the required evaluation for continued operation cannot be
accomplished within 72 hours or the results are
indeterminate or unfavorable, action must proceed to reduce
pressure and temperature as specified in Required Action B.1
and Required Action B.2. A favorable engineering evaluation
must be completed and documented before returning to
operating pressure and temperature conditions.

Pressure and tem)erature are reduced by bringing the unit to
MODE 3 within 6 1ours and to MODE 5 within 36 hours. t

The allowed Completion Times are reasonable, based on
operating experience. to reach the required unit conditions
from f"'1 power conditions in an orderly manner and without
challenging plant. systems.

O
V _
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RCS P/T Limits
B 3.4.3

I BASES

ACTIONS (continued)

C.1 and C.2

Actions must be initiated immediately to correct operation
outside of the P/T limits at times other than when in
MODE 1. 2. 3. or 4. so that the RCPB is returned to a
condition that has been verified by stress analysis. The
immediate Completion Time reflects the urgency of initiating
action to restore the parameters to within the analyzed
range. Most violations will not be severe, and the activity
can Le accomplished in this time in a controlled manner.

Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify that the RCPB integrity remains
acceptable and must be completed prior to entry into MODE 4.
Several methods may be used. including comparisen with
pre-analyzed transients in the stress analyses, or
inspection of the components.

For the vessel beltline only. ASME Code. Section XI.
Appendix E (Ref. 7), may be used to support the evaluation.

Cor.dition C is modified by a Note requiring Required
Action C.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Recuired Action C.1
is insufficient because higher than analyzec stresses may
have occurred and may have affected the RCPB integrity.

O
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RCS P/T Limits
B 3.4.3 ,

( BASES
,

i

SURVEILLANCE SR 3.4.3.1
REQUIREMENTS

Verification that operation is within the PTLR limits is -

,

required every 30 minutes when RCS aressure and temperature t

conditions are undergoing planned c1anges. This Frequency !

is considered reasonable in view of the control room
indication available to monitor RCS status. Also, since
temperature rate of change limits are specified in hourly
increments 30 minutes permits assessment and correction for
minor deviations within a reasonable time. |

-\
Surveillance for heatup, cooldown, or ISLH testing may be ;

discontinued when the definition given in the relevant plant i
procedure for ending the activity is satisfied. :

Ti.is SR is modified by a Note that only requires this SR to
be performed during system heatup. cooldown, and ISLH
testing. This SR is not required during critical operations
because the combination of LCO 3.4.2 establishing a lower
bound and the Safety Limits establishing an upper bound will i
provide adequate controls to prevent a change in excess of '

100 F prior to entry into the performance condition of '

heatup and cooldown operations. !

REFERENCES 1. WCAP-14040,'" Methodology Used to Develcp Cold
Overpressure Mitigating System Setpoints and RCS
Heatup and Cooldown Limit Curves," June 1994.

2. 10 CFR 50, Appe,1 dix G. |

3. ASME. Boiler and Pressure Vessel Code Section III.
Appendix G.

4. ASTM E 185-82, July 1982.

5. 10 CFR 50. Appendix H.

6. Regulatory Guide 1.99, Revision 2, May 1988.
;

1

7. ASME, Boiler and Pressure Vessel Code. Section XI,
Appendix E.

! |
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RCS Loops-MODES 1 and 2
B 3.4.4

,[ B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.4 RCS- Loops-MODES 1 and 2

BASES

BACKGROUND The primary function of the RCS is removal of the heat
generated in the fuel due to the fission process, and
transfer of this heat via the Steam Generators (SGs), to
the secondary plant.

.The secondary functions of the RCS include:

| d. Moderating the neutron energy level to the thermal
' state. to increase the probability of fission:

b. Improving the neutron economy by acting as a
reflector:

c. Carrying the soluble neutron poison, boric acid:
!

| d. Providing a second barrier against fission product
| release to the environment; and

e. Removing the heat generated in the fuel due to fission
product decay following a unit shutdown.

The reactor coolant is circulated through four loops
connected in parallel to the reactor vessel, each containing
an SG. a Reactor Coolant Pump (RCP), and appropriate flow
and temperature instrumentation for both control and
protection. The reactor vessel contains the clad fuel. The .

SGs provide the heat sink to the isolated secondary coolant. !

The RCPs circulate the coolant through the reactor vessel
and SGs at a sufficient rate to ensure proper heat transfer <

and prevent fuel damage. This forced circulation of the '

reactor coolant ensures mixing of the coolant for proper
,

boration and chemistry control. '

|

|-
:
t

!

!O ;
'

l
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RCS Loops-MODES 1 and 2
B 3.4.4 i

BASES

!

APPLICABLE Safety analyses contain various assumptions for the design |
SAFETY ANALYSES bases accident initial conditions including RCS pressure. '

RCS temperature, reactor power level, core parameters, and
safety system setpoints. The important aspect for this |

,

LCO is the reactor coolant forced flow rate, which is i
represented by the number of RCS loops in service. !

Both transient and steady state analyses have been performed
to establish the effect of flow on the Departure from !

Nucleate Boiling (DNB). The transient and accident analyses *

for the plant have been performed assuming four RCS loops !

are in operation. The majority of the plant safety analyses j
are based on initial conditions at high core power or zero
power. The accident analyses that are most important to RCP ;

operation are the four Jump coastdown. single pump locked i

rotor, single pump (brocen shaft or coastdown), and rod I
withdrawal events (Ref. 1). |

|

The Uncontrolled Rod Cluster Control Assembly Bank l
Withdrawal from a Subtritical or Low Power Startup Condition |
and the spectrum of Rod Cluster Control Assembly Ejection :
events were analyzed assuming only two of four RCPs in '

O operation. This conservatively bounds operation in tne
lower modes. Analyzing these transients with only.two RCPs
in operation will result in a lower Departure from Nucleate
Boiling Ratio (DNBR) thus producing more limiting results.

Steady state DNB analysis has been performed for the four
RCS loop operation. For four RCS loop operation, the steady
state DNB analysis, which generates the pressure and
temperature Safety Limit (SL) (i.e. , the DNBR limit) assumes
a maximum power level of 118% RTP. This is the design

.'
overpower condition for four RCS loop o)eration. The value
for the accident analysis setpoint of t1e nuclear overpower
(high flux) trip is 109% RTP and is based on an analysis
assumption that bounds possible instrumentation errors. The
DNBR limit defines a locus of pressure and tem 3erature
points that result in a minimum DNBR greater tlan or equal

;to the critical heat flux correlation limit. I

;

i

O
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RCS Loop;-MODES 1 and 2
B 3.4.4

en
( ) BASES
LJ

APPLICABLE SAFETY ANALYSES (continued)

The unit is designed to operate with all RCS loops in
operation to maintain DNBR above the SL. during all normal
operations and anticipated transients. By ensuring heat
transfer in the nucleate boiling region, adequate heat
transfer is provided between the fuel cladding and the
reactor coolant.

RCS Loops-MODES 1 and 2 satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO The purpose of this LCO is to require an adequate forced
flow rate for core heat removal. / low is represented by the
number of RCPs in operation for removal of heat by the SGs.
To meet safety analysis acceptance criteria for DNB. four
pumps are required at rated power.

An OPERABLE RCS loop consists of an OPERABLE RCP in
operation providing forced flow for heat transport and an
OPERABLE SG in accordance with the Steam Generator Tube

('') Surveillance Preerp.
L.)

,c3

.
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RCS Loops-MODES 1 and 2
B 3.4.4

:

BASES

APPLICABILITY In MODES 1 and 2. the reactor is critical and thus has the
potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accident analyses remain valid,
all RCS loops are required to be OPERABLE and in operation
in these MODES to prevent DNB and core damage.

1

The decay heat production rate is much lower than the full
power heat rate. As such. the forced circulation flow and
leat sink requirements are reduced for lower. noncritical
MODES as indicated by the LCOs for MODES 3. 4. and 5.

Operation in other MODES is covered by:

LC0 3.4.5 "RCS Loops-MODE 3":
LCO 3.4.6. "RCS Loops -MODE 4":;

LC0 3.4.7. "RCS Loops-MODE 5. Loops Filled";
LCO 3.4.8. "RCS Lcops-MODE 5. Loops Not Filled";
LCO 3.9.5. " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6. " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

O
ACTIONS M

If the requirements of the LCO are not met, the Required
Action is to reduce power and bring the unit to MODE 3.
This lowers power level and thus reduces the core heat

|removal needs and minimizes the possibility of violating DNB
i

limits.
/;

The Completion Time of 6 hours is reasonable, based on i
operating experience. to reach MODE 3 from full power '

conditions in an orderly manner and without challengingt

safety systems.
|

|

|

|

O .

i
~
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RCS Loops MODES 1 and 2
B 3.4.4

BASES

SURVEILLANCE SR 3 4.4.1
REQUIREMENTS

This SR requires verification every 12 hours that each RCS
,loop is in operation. Verification may include flow rate. '

temperature, or pump status monitoring, which helps ensure
that forced flow is providing heat removal while maintaining
the margin to DNB. The Frequency of 12 hours is sufficient
considering other int' cations and alarms available to the
operator in the control room to monitor RCS loop
performance.

I

REFERENCES 1. UFSAR, Chapter 15.

I

O
,

1

|
|
)
!

|

O
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RCS Loops-MODES 1 and 2
B 3.4.4.

1

1

BASES

,

!

!

I
'

h
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! RCS Loops -MODE 3
'

'

B 3.4.5

h B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Loops-MODE 3

BASES

l
BACKGROUND In MODE 3. the primary function of the reactor coolant is,

| removal of decay heat and transfer of this heat. via the >

| Steam Generator (SG) to the secondary plant fluid. A
'

secondary function of the reactor coolant is to act as a
carrier for soluble neutron poison, boric acid.

The reactor coolant is circulated through four RCS loops,
connected in parallel to the reactor vessel, each containing
an SG. a Reactor Coolant Pump (RCP), and appropriate flow,
pressure, level, and temperature instrumentation for

,

j control, protection, and indication. The reactor vessel
'

contains the clad fuel. lhe SGs provide the heat sink. The
i RCPs circulate the water through the reactor vessel and SGs
i at a sufficient rate to ensure proper heat transfer and i

prevent fuel damage.

In MODE 3. RCPs are used to provide forced circulation for
p heat removal during heatup and cooldown. The MODE 3 decay

'

v heat removal requirements are low enough that a single RCS,

loop with one RCP running is sufficient to remove core decay
heat. However, two RCS loops are required to be OPERABLE to
ensure redundant capability for decay heat removal.,

'

APPLICABLE Whenever the Rod Control System is capable of rod
SAFETY ANALYSES withdrawal (i.e.. the Reactor Trip Breakers (RTBs) are in

the closed position and the Control Rod Drive Mechanisms
(CRDMs) are energized) an inadvertent rod withdrawal from
subtritical, resulting in a power excursion, is possible
(Ref. 1). Such a transient could be caused by a malfunction
of the rod control system. In addition the possibility of
a power excursion due to the ejection of an inserted control
rod is possible with the breakers closed or open. Such a
transient could be caused by the mechanical failure of a
CRDM.

1

!O _

;

I
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RCS Loops -MODE 3
B 3.4.5 j

BASES

APPLICABLE SAFETY ANALYSES (continued)

Therefore, in MODE 3 with the Rod Control System capable of
rod withdrawal accidental control rod withdrawal from
subcritical is )ostulated and requires at least two RCS
loops to be OPEMBLE and in operation to ensure that the
accident analyses limits are met. For those conditions when
the Rod Control System is not ca)able of rod withdrawal. two
RCS loops are required to be OPEMBLE. but only one RCS loop
is required to be in operation to be consistent with MODE 3
accident analyses.

Failure to provide decay heat removal may result in
challenges to a fission product barrier. The RCS loops are
part of the primary success path that functions or actuates
to prevent or mitigate a Design Basis Accident or transient
that either assumes the failure of, or 3 resents a challenge
to, the integrity of a fission product Jarrier.

RCS Loops-MODE 3 satisfy Criterion 3 of
10 CFR 50 36(c)(2)(ii).

LCO The pu pose of this LCO is to require that at least two RCS
loops be OPERABLE. In MODE 3 with the Rod Control System
capable of rod withdrawal. two RCS loops are required to be
in operation due to the postulation of a )ower excursion
because of an inadvertent control rod wit 1drawal. The
required number of RCS loops in operation ensures that the
Safety Limit criteria will be met for all of the postulated
accidents.

When the Rod Control System is not capable of rod
withdrawal. only one RCS loop in operation is necessary to
ensure removal of decay heat from the core and homogenous
boron concentration throughout the RCS. An additional RCS
loop is required to be OPERABLE to provide backup forced
flow capability.

,

O
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RCS Loops-MODE 3 |

B 3.4.5 l
:

t BASES

LCO (continued) |

i

The Note permits all RCPs to be removed from operation i

(i.e. , not in operation) for s 1 hour per 8 hour period. |
The purpose of the Note is to perform tests that are
designed to validate various accident analyses values. One '

of these tests is validation of the pump coastdown curve i
used as input to a number of accident analyses including a ;

loss of flow accident. This test is generally performed in :
MODE 3 during the initial startup testing program, and as l
such should only be performed once. If. however. changes !
are made to the RCS that would cause a change to the flow |

characteristics of the RCS. the input values of the
coastdown curve must be revalidated by conducting the test
again. Another test performed during the startup testing
program is the validation of rod drop times during cold
conditions, both with and without flow.

The no flow test may be performed in MODE 3. 4. or 5 and
requires that the pumps )e stopped for a short period of
time. The Note permits the stopping of the pumps in order
to perform this test and validate the assumed analysis
values. As with the validation of the pump coastdown curve.

- this test should be performed only once unless the flow
characteristics of t1e RCS are changed. The 1 hour times

period specified is adequate to perform the desired tests, l
and operating experience has shown that boron stratification |is not a problem during this short period with no forced
flow.

Utilization of the Note is permitted )rovided the following <

lconditions are met, along with any otler conditions imposed
by procedures:

a. No operations are permitted that would dilute the RCS
'

;

boron concentration, thereby maintaining the margin to
criticality.. Boron reduction is prohibited because a
uniform concentration distribution throughout the RCS
cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10 F
below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

O'
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RCS Loops-MODE 3
B 3.4.5

f BASES

LCO (continued)

An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG in accordance with the Steam Generator Tube ,

Surveillance Program, which has the minimum water level
,specified in SR 3.4.5.2. An RCP is OPERABLE if it is ,

capable of being powered and is able to provide forced flow ;

if required
i

APPLICABILITY In MODE 3. this LC0 ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. The most stringent condition :
of the LCO. that is, two RCS loops OPERABLE and two RCS
loops in operation, applies to MODE 3 with the Rod Control
System capable of rod withdrawal. The least stringent

,

condition, that is, two RCS loops OPERABLE and one RCS loop
in operation, applies to MODE 3 with the Rod Control System
not capable of rod withdrawal.

;

| Operation in other MODES is covered by:
'

LCO 3.4.4. "RCS Loops-MODES 1 and 2":
| LC0 3.4.6. "RCS Loops -MODE 4":
! LCO 3.4.7. "RCS Loops-MODE 5. Loops Filled":

LCO 3.4.8. "RCS Loops-MODE 5. Loops Not Filled":
LCO 3.9.5. " Residual Heat Removal (RHR) and Coolant'

Circulation-High Water Level" (MODE 6); and
LC0 3.9.6. " Residual Heat Removal (RHR) and Coolant

'

Circulation-Low Water Level" (MODE 6).
!

l

.O
,
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RCS Loops-MODE 3
B 3.4.5

( BASES
:v

ACTIONS A.1

If the required RCS loop is not in o)eration, and the Rod |

Control System is ca]able of rod witadrawal the Required
| Action is to place t1e Rod Control System in a condition
| incapable of rod withdrawal (e.g., disable all CRDMs by
L opening the RTBs or de-energizing the motor generator (MG)
| sets). When the Rod Control System is capable of rod

withdrawal. it is postulated that a power excursion could
occur in the event of an inadvertent control rod withdrawal. i

! This mandates having the heat transfer capacity of two RCS
loops in operation. If only one loop is in operation, the

! Rod Control System must be rendered incapable of rod
withdrawal. The Completion Time of 1 hour to defeat the Rod

| Control System is adequate to perform these operations in an '

| orderly manner without exposing the unit to risk for an
undue time period.

! B.1 and B.2
,

' If no RCS loop is in o)eration with the Rod Control System
not capable of rod wit 1drawal except as permitted by the|

LD Note in the LCO section, all operations involving a
l reduction of RCS boron concentration must be suspended, and
| action to restore one RCS 1000 to operation must be
i immediately initiated. Boron dilution requires forced
j circulation for proper mixing.

|

The immediate Completion Time reflects the importance of
maintaining o)eration for heat removal. The action to
restore must ]e continued until one loop is restored to

| operation.
!
l

|

|

| |

| !
1

,

|

i

!
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RCS Loops-MODE 3
B 3.4.5

I BASES

ACTIONS (continued)

C.1 C.2. and C.3

If no RCS loop is in operation with the Rod Control System
capable of rod withdrawal, except as permitted by the Note
in the LCO section, or if the Required Action and associated
Completion Time of Condition A are not met. action must be
initiated to place the Rod Control System in a condition
incapable of rod withdrawal (e.g., disable all CRDMs by
opening the RTBs or de-energizing the MG sets).
Additionally all operations involving a reduction of RCS
boron concentration must be suspended, and action to restore
one of the RCS loops to operation must be immediately
initiated. Boron dilution requires forced circulation for
proper mixing, and disabling the CRDMs removes the
possibility of an inadvertent rod withdrawal.

The immediate Completion Time reflects the importance of
maintaining o]eration for heat removal. The action to
restore must )e continued until one loop is restored to
operation.

O '2

If one required RCS loop is inoperable, redundancy for heat
removal is lost. The Required Action is restoration of the
required RCS loop to OPERABLE status within the Completion
Time of 72 hours. This time allowance is a justified period
to be without the redundant, nonoperating loop because a
single loop in operation has a heat transfer capability
greater than that needed to remove the decay heat produced
in the reactor core and because of the low probability of a
failure in the remaining loop occurring during this period.

L.1

If the Required Action and associated Completion Time of
Condition D are not met. the unit must be brought to MODE 4.
In MODE 4. the unit may be placed on the Residual Heat
Removal System. The additional Completion Time of 12 hours
is compatible with required operations to achieve cooldown
and depressurization from the existing unit conditions in an
orderly manner and without challenging plant systems.

O
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RCS Loops-MODE 3 i

B 3.4.5 3

>

Imi BASESG
ACTIONS (continued) '

F.1.'F.2. and F.3

If two required RCS loops are inoperable, action must be
initiated to place the Rod Control System in a condition i

incapable of rod withdrawal (e.g., disable all CRDMs by l
opening the RTBs or de-energizing the MG sets). All I
operations involving a reduction of RCS boron concentration '

must be suspended, and action to restore one af the RCS l

loops to OPERABLE status must be initiated. Boron dilution !
requires forced circulation for proper mixing, and disabling ;
the CRDMs removes the possibility of an inadvertent rod
withdrawal. The immediate Completion Time reflects the
importance of maintaining the capability for heat removal.
The action to restore must be continued until one loop is '

,

restored to OPERABLE status.

'

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

i This SR requires verification every 12 hours that the
|p required operating loops are in operation. Verification mayid include flow rate, temperature, and pump status monitoring. )

which helps ensure that forced flow is providing heat '

removal. The Frequency of 12 hours is sufficient
| considering other indications and alarms available to the
| operator in the control room to monitor RCS loop
i performance.

SR 3.4.5.2

SR 3.4.5.2 requires verification of required SG OPERABILITY.
SG OPERABILITY is verified by ensuring that the secondary
side narrow range water level is a 18% for each required RCS
loop. If the SG secondary side narrow range water level is
< 18%. the tubes may become uncovered and the associated |
loop may not be capable of providing the heat sink for ;,

| removal of the decay heat. The 12 hour Frequency is
| considered adequate in view of other indications available
i in the control room to alert the operator to a loss of SG
j level.
I

t

1

0
4

'
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RCS Loops-MODE 3
B 3.4.5

BASES ;

SURVEILLANCE REQUIREMENTS (continued)
.

SR 3.4.5.3

Verification that the required RCPs are OPERABLE ensures
that safety analyses limits are met. The requirement also
ensures that an additional RCP can be placed in operation.
if needed, to maintain decay heat removal and reactor
coolant circulation. Verification is performed by verifying

|proper breaker alignment and power availability to the
required RCP. The Frequency of 7 days is considered
reasonable in view of other administrative controls
available and has been shown to be acceptable by operating
experience.

REFERENCES UFSAR Section 15.4.1.

O
r

O
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RCS Loops-MODE 4
B 3.4.6 :

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops-MODE 4

BASES

BACKGROUND In MODE 4. the primary function of the reactor coolant is
the removal of decay heat and the transfer of this heat to
either the Steam Generator (SG) secondary side coolant or
the component cooling water via the Residual Heat Removal
(RHR) heat exchangers. The secondary function of the '

,

reactor coolant is to act as a carrier for soluble neutron
poison. boric acid. J

|

In MODE 4, the reactor coolant is circulated through at |
least two of the four RCS loops connected in parallel to the i

reactor vessel, each loop containing an SG a React l

Coolant Pump (RCP), and appropriate flow, hressure,orlevel. )and temperature instrumentation for control Jrotection, and
indication. The RCPs circulate the coolant t1 rough the
reactor vessel and SGs at a sufficient rate to ensure proper
heat transfer and to prevent boric acid stratification.

,

O In MODE 4. RHR loops can be used in lieu of RCS loops to
V provide forced circulation. The intent of this LCO is to !

provide forced flow from at least one RCP or one RHR loop
for decay heat removal and transport. The flow provided by
one RCP loop or RHR loop is adequate for decay heat removal,
The other intent of this LC0 is to require that two paths be
available to provide redundancy-for decay heat removal.

APPLICABLE In MODE 4. circulation of the reactor coolant increases the
SAFETY ANALYSES time available for mitigation of the accidental boron

dilution event. The RCS and RHR loops provide this
circulation. ,

'

RCS Loops-MODE 4 satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

!
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RCS Loops-MODE 4
B 3.4.6

i BASES

LCO The purpose of this LC0 is to require that at least two
loops be OPERABLE in MODE 4 and that one of these loops be
in operation. The LC0 allows the two loops that are
required to be OPERABLE to consist of any combination of RCS
loops and RHR loops. Any one loop in operation provides
enough flow to remove the decay heat from the core with
forced circulation. An additional loop is required to be
OPERABLE to provide redundancy for heat removal.

Note 1 permits all RCPs and RHR pumps to be removed from
o)eration for s 1 hour per 8 hour period. The purpose of
tie Note is to permit tests that are designed to validate
various accident analyses values. One of the tests
performed during the startup testing program is the
validation of rod drop times during cold conditions, both
with and without flow. The no flow test may be performed in
MODE 3. 4. or 5 and requires that the pumas be stopped for a
short period of time. The Note permits t1e stopping of the
pumps in order to perform this test and validate the assumed
analysis values. If necessary, this test may also be
conducted after the initial startup testing program. The
1 hour time period is adequate to perform the test, and

A operating experience has shown that boron stratification is
V not a problem during this short period with no forced ficw.

Utilization of Note 1 is permitted provided the following
conditions are met along with any other conditions imposed
by procedures:

a. No operations are permitted that would dilute the RCS
boron concentration, therefore maintaining the margin
to criticality. Boron reduction is prohibited because
a uniform concentration distribution throughout the
RCS cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10 F
below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

O
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'lCS Loops-MODE 4 !

B 3.4.6

/ BASES

LC0 (continued)

Note 2 requires that the secondary side water temperature of
each SG be < 50 F above each of the RCS cold leg
temperatures before the start of an RCP with any RCS cold
leg temperature s 350 F. This restraint is to prevent a low
temperature overpressure event due to a thermal transient 1

,

when an RCP is started. :

An OPERABLE RCS loop comprises an OPERABLE RCP and an !
OPERABLE SG which has the minimum water level specified in !SR 3.4.6.2.

Similarly for the RHR System, an OPERABLE RHR loop is
comprised of an OPERABLE RHR pump capable of providing |
forced flow to an OPERABLE RHR heat exchanger. RCPs and RHR '

pumps are OPERABLE if they are capable of being powered and
are able to provide forced flow if required.

APPLICABILITY In MODE 4 this LC0 ensures forced circulation of the
reactor coolant to remove decay heat from the core and to

(~ provide proper boron mixing. One loo) of either RCS or RHR
( 3rovides sufficient circulation for taese purposes

lowever, two loops consisting of any combination of RCS and
RHR loops are required to be OPERABLE to provide adequate
redundancy for decay heat removal..

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops-MODES 1 and 2";
LCO 3.4.5 "RCS Loops-MODE 3":
LCO 3.4.7 "RCS Loops-MODE 5. Loops Filled":
LCO 3.4.8, "RCS Loops-MODE 5. Loops Not Filled".
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LC0 3.9.6 " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

O)%
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|

RCS Loops-MODE 4 |
B 3.4.6

BASES

ACTIONS A.1 and A.2

If no loop is in operation, except during conditions
permitted by the Note in the LCO section, all operations
involving a reduction of RCS boron concentration must be!

i suspended and action to restore one RCS or RHR loop to i

| operation must be immediately initiated. Boron dilution :
| requires forced circulation to provide proper mixing and !'

preserve the margin to criticality. The immediate
Completion Times reflect the importance of maintaining
operation for decay heat removal.

B.1 and B.2

If one required RCS or RHR loop is inoperable and only one
required loop remains OPERABLE, the intended redundancy for !heat removal is lost. Action must be initiated to restore a '

second RCS or RHR loop to OPERABLE status. The immediate
Completion Time reflects the importance of maintaining the
availability of two paths for heat removal.

If the one required OPERABLE loop is an RHR loop and if the
| FN required loop is not restored to OPERABLE status, the unit l

,

V must be brought to MODE 5 within 24 hours. Bringing the 1

unit to MODE 5 is a conservative action with regard to decay
heat removal. With only one RHR loop OPERABLE. the intended
redundancy for decay heat removal is lost and, in the event
of a loss of the remaining RHR loop, it would be safer to
initiate that loss from MODE 5 (s 200 F) rather than MODE 4
(200 to 350 F). The Completion Time of 24 hours is a
reasonable time, based on operating experience, to reach
MODE 5 from MODE 4 in an orderly manner and without
challenging plant systems.

C.1 and C.2

If no loop is OPERABLE, all operations involving a reduction
of RCS boron concentration must be suspended and action to
restore one RCS or RHR loop to OPERABLE status must be
initiated. Boron dilution requires forced circulation to
provide proper mixing and preserve the margin to
criticality. The immediate Completion Times reflect the i

importance of maintaining the capability for decay heat !
removal.

!

|O
,
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RCS Loops -MODE 4
B 3.4.6

BASES

SURVEILLANCE SR 3.4.6.1
REQUIREMENTS

This SR requires verification every 12 hours that the
required operating RCS or RHR loop is in operation. ,

Verification may include flow rate, tem 3erature, or pump
status monitoring, which helps ensure tlat forced flow is
providing heat removal. The Frequency of 12 hours is

isufficient considering other indications and alarms
available to the operator in the control room to monitor RCS
and RHR loop performance.

SR 3.4.6.2

SR 3.4.6.2 requires verification of required SG OPERABILITY.
SG OPERABILITY is verified by ensuring that the secondary

,

side narrow range water level is 2 18% for each required RCS
loop. If the SG secondary side narrow range water level is
< 18%. the tubes may become uncovered and the associated
loop may not be capable of providing the heat sink necessary
for removal of decay heat. The 12 hour Frequency is '

considered adequate in view of other indications available
in the control room to alert the operator to the loss of SG
level.

3(-
SR 3.4.6.3

Verification that the required pum) is OPERABLE ensures that
an additional RCS or RHR pump can 3e placed in operation if
needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power available to the required pump.
The Frecuency of 7 days is considered reasonable in view of
other acministrative controls available and has been shown
to be acceptable by operating experience.

REFERENCES None.

!
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RCS Loops-MODE 5. Loops Filled
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 RCS Loops-MODE 5. Loops Filled

BASES

I

BACKGROUND In MODE 5 with the RCS loops filled. the primary function of 1

the reactor coolant is the removal of decay heat and
transfer this heat either to the Steam Generator (SG)
secondary side coolant via natural circulation (Ref.1) or
the component cooling water via the Residual Heat Removal
(RHR) heat exchangers. While the principal means for decay .

heat removal is via the RHR System, the SGs via natural '

circulation are specified as a backup means for redundancy.
Even though the SGs cannot produce steam in this condition,
they are capable of being a heat sink due to their large
contained volume of secondary water As long as the SG
secondary side water is at a lower temperature than the .

reactor coolant, heat transfer will occur. The rate of heat |
transfer is directly proportional to the temperature |
difference. The secondary function of the reactor coolant '

is to act as a carrier for soluble neutron poison, boric ;

acid.
A
() In MODE 5 with the RCS loops filled, the reactor coolant is

circulated by means of two RHR loops connected to the RCS. |each loop containing an RHR heat exchanger, an RHR pump, and -

appropriate flow and temperature instrumentation for
control, protection, and indication. One RHR pump
circulates the water through the RCS at a sufficient rate to
prevent boric acid stratification.

The number of loops in operation can vary to suit the
operational needs. The intent of this LCO is to 3rovide
forced flow from at least one RHR loop for decay leat
removal and transport. The flow provided by one RHR loop is
adequate for decay heat removal. The other intent of this
LCO is to require that a second path be available to provide
redundancy for heat removal.

The second path can be another OPERABLE RHR loop or two
OPERABLE SGs to provide an alternate method for decay heat
removal via natural circulation.

O
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RCS Loops-MODE 5. Loops Filled
B 3.4.7

BASES

1

APPLICABLE In MODE 5. RCS circulation increases the time available for
SAFETY ANALYSIS mitigation of an accidental boron dilution event. The RHR

loops provide this circulation and have been identified as
important contributors to risk reduction.

RCS Loops-MODE 5. Loops Filled, satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO The ]urpose of this LCO is to require that at least one of
the RHR loo)s be OPERABLE and in operation with an
additional RHR loop OPERABLE or two SGs with secondary side
water level = 18%. One RHR loop provides sufficient forced
circulation to Jerform the safety functions of the reactor
coolant under t1ese conditions. An additional RHR loop is
required to be OPERABLE to meet single failure '

considerations. However, if the standby RHR loop is not
OPERABLE. an acceptable alternate method is two SGs with
their secondary side water levels a 18%. Should the
operating RHR loop fail, the SGs via natural circulation
could be used to remove the decay heat.

Note 1 permits all RHR pumps to be removed from operation
4

s 1 hour per 8 hour period. The purpose of the Note is to :
permit tests designed to validate various accident analyses '

values. One of the tests performed during the startup
testing program is the validation of rod drop times during
cold conditions both with and without flow. The no flow
test may be performed in MODE 3, 4. or 5 and requires that
the pumps be stopped for a short period of time. The Note
permits stopping of the pumps in order to perform thi.s test
and validate the assumed analysis values. If changes are
made to the RCS that would cause a change to the flow
characteristics of,the RCS. the input values must be
revalidated by conducting the test again. The 1 hour time
period is adequate to aerform the test and operating
experience has shown tlat boron stratification is not likely
during this short period with no forced flow.

O
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RCS Loops-MODE 5. Loops Filled
B 3.4.7

BASES

LCO (continued)

Utilization of Note 1 is permitted provided the following
conditions are met, along with any other conditions imposed
by procedures:

a. No operations are permitted that would dilute the RCS
boron concentration, therefore maintaining the margin
to criticality. Boron reduction is prohibited because
a uniform concentration distribution throughout the
RCS cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained ?t least 10 F
below saturation temperature. so that no vapor bubble
may form and possibly cause a natural circulation flow ,

obstruction.

Note 2 allows one RHR loop to be inoaerable for a period of
s 2 hours, provided that the other RiR loop is OPERABLE and

; in operation. This permits periodic surveillance tests to
| be performed on the inoperable loop when such testing is |

; safe and possible. '

f

I p Note 3 requires that the secondary side water temperature of :

| V each SG be < 50 F above each of the RCS cold leg 1

temperatures before the start of a Reactor Coolant Pump
(RCP) with an RCS cold leg temperature s 350 F. This
restriction is to prevent a low temperature overpressure
event due to a thermal transient when an RCP is started.

i Note 4 provides for an orderly transition from MODE 5 to
i MODE 4 during a planned heatup by permitting removal of RHR

loops from operation when at least one RCS loop is in
oaeration. This Note provides for the transition to MODE 4
w1ere an RCS loop is permitted to be in operation and
replaces the RCS circulation function provided by the RHR
loops.

i

| An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
L capable of

exchanger. providing forced flow to an OPERABLE RHR heat: RHR pumps are OPERABLE if they are capable of
I being )owered and are able to provide flow if required. An

OPERAB_E SG via natural circulation has greater than or
equal to the minimum water level specified in SR 3.4.7.2 and
is otherwise capable of providing the necessary heat sink
via natural circulation.

,

1

O.
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RCS Loops-MODE 5. Loops Filled
B 3.4.7

BASES

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced
circulation of the reactor coolant to remove decay heat from
the core and to provide proper boron mixing. One loop of
RHR provides sufficient circulation for these purposes.
However, one additional RHR loop is required to be OPERABLE
or the secondary side water level of at least two SGs is
required to be 2 18%.

Operation in other MODES is covered by:

LCO 3.4.4. "RCS Loops-MODES 1 and 2":
LCO 3.4.5. "RCS Loops-MODE 3";
LCO 3.4.6. "RCS Loops -MODE 4":
LCO 3.4.8. "RCS Loops-MODE 5. Loops Not Filled".
LCO 3.9.5. " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6. " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

ACTIONS A.1 and A.2

If no required RHR loop is in operation, except during,

conditions permitted by Note 1. all operations involving a
reduction of RCS boron concentration must be suspended and
action to restore one RHR loop to operation must be
immediately initiated. Boron dilution requires forced
circulation to provide proper mixing and preserve the margin'

to criticality. The immediate Completion Times reflect the
importance of maintaining operation for decay heat removal.

B.1 and C.1

If the required RHR loop is inoperable or the required SG(s)
have secondary side water levels < 18%. redundancy for heat
removal is lost. Action must be initiated immediately to
restore either the required RHR loop to OPERABLE status or
to restore the required SG secondary side water level (s).

; The Required Actions will restore an available alternate
heat removal path. The immediate Completion Times reflect|

the importance of maintaining the availability of two paths
for heat removal.

|

f

I
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RCS Loops-MODE 5. Loops Filled
B 3.4.7

BASES :

ACTIONS-(continued)
!

D.1. D.2.1. and D.2.2

If two required RHR loops are inoperable or the required RHR
loo) and one or both SG secondary side water levels are not
witlin limit (s), all operations involving a reduction of RCS
boron concentration must be sus] ended and action to restore
one RHR loop to operation must Je immediately initiated or
initiate action to restore required SG secondary side water
level to within limits. Boron dilution requires forced
circulation to provide proper mixing and preserve the margin ,

to criticality. The immediate Completion Times reflect the
importance of maintaining operation for decay heat removal.

. SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

This SR requires verification every 12 hours that the
required operating RHR loop is in operation. Verification
may include flow rate. temperature, or pump status
monitoring, which helps ensure that forced flow is providing

h'( heat removal. The Frequency of 12 hours is sufficient
considering other indications and alarms available to the
operator in the control room to monitor RHR loop
performance.

SR 3.4.7.2

Verifying that at least two SGs are OPERABLE by ensuring
their secondary side narrow range water levels are 2 18%
ensures an alternate decay heat removal method via natural
circulation in the event that the second RHR loop is not
OPERABLE. If both RHR loops are OPERABLE this surveillcnce
is not needed. The 12 hour Frequency is considered adequate
in view of other indications available in the control room
to alert the operator to the loss of SG level.

BRAIDWOOD - UNITS 1 & 2 B 3.4.7-5 Revision 0



. - . . . . _ . . - . . - _. - . -_=__ - - - __- ...-...- - - ._ - . - - .

RCS Loops-MODE 5, Loops Filled
B 3.4.7

[ BASES

SURVEILLANCE REQUIREMENTS (continued) j

SR 3.4.7.3

Verification that a second RHR pump is OPERABLE when
required. ensures that an additional pum) can be placed in
operation, if needed, to maintain decay leat removal and
reactor coolant circulation. Verification is performed by
verifying proper breaker alignment and power available to
the RHR pump. If secondary side water level is a 18%-in at
least two SGs. this surveillance is not needed. The
Frequency of 7 days is considered reasonable in view of
other administrative controls available and has been shown
to be ccceptable by operating experience.

__.

REFERENCES 1. NRC Information Notice 95-35. " Degraded Ability of
Steam Generators to Remove Decay Heat by Natural
Circulation." August 28, 1995.

O
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RCS Loops-MODE 5. Loops Not Filled
B 3.4.8

B 3.4 . REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Loops-MODE 5. Loops Not Filled

BASES

BACKGROUND In MODE 5 with the RCS loops not filled. the primary >

function of the reactor coolant is the removal of decay heat
generated in the fuel, and the transfer of this heat to the
component cooling water via the Residual Heat Removal (RHR)
heat exchangers. The Steam Generators (SGs) are not
available as a heat sank when the loops are not filled. The
secondary function of the reactor coolant is to act as a
carrier for the soluble neutron poison. boric acid.

In MODE 5 with loops not filled. only RHR pumps can be used
for coolant circulation. The number of pumps in operation
can vary to suit the operational needs. The intent of this
LCO is to provide forced flow from at least one RHR pump for
decay heat removal and transport. and to require that two
paths be available to provide redundancy for heat removal.

APPLICABLE In MODE 5. RCS circulation increases the time available for )
SAFETY ANALYSES mitigation of an accidental boron dilution event. The RHR |

loops provide this circulation and have been identified as j
important contributors to risk reduction. The flow provided i

by one RHR loop is adequate for heat removal and for bccon I
mixing.

RCS loops in MODE 5. Loops Not Filled, satisfies Criterion 4
of 10 CFR 50.36.(c)(2)(ii).

:

1

I

o
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RCS Loops-MODE 5. Loops Not Filled
B 3.4.8

/3g- BASES j

LCO The purpose of this LCO is to require that at least two RHR
loops be OPERABLE and one of these loops be in operation. :
An OPERABLE loop is one that has the capability of

:transferring heat from the reactor coolant at c controlled !

rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of one running RHR pump
meets the LCO requirement for one loop in operation. An '

additional RHR loop is required to be OPERABLE to meet
single failure corisiderations. :

Note 1 permits all RHR pumps to be removed from operation :

for s 1 hour. Utilization of Note 1 is permitted provided |

the following conditions are met, along with any other
conditions imposed by procedures: .

a. No operations are permitted that would dilute the RCS !

boron concentration therefore maintaining the margin
to criticality. Boron reduction is prohibited because
a uniform concentration distribution throughout the
RCS cannot be ensured when in natural circulation;

b. Core outlet temperature is maintained at least 10 F
/N below saturation temperature, so that no vapor bubble
(,) may form and possibly cause a natural circulation flow

obstruction; and
i

c. No draining operations are permitted that would
further reduce the RCS water volume.

,

Note 2 allows one RHR loop to be inoperable for a period of
s 2 hours, provided that the other loop is OPERABLE and in
operation. This permits periodic surveillance tests to be ;

performed on the inoperable loop when these tests are safe
and possible.

!

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat i
exchanger. RHR pumps are OPERABLE if they are capable of

'

being powered and are able to provide flow if required.

O
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RCS Loops-MODE 5. Loops Not Filled
B 3.4.8

( ) BASES

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat
removal and coolant circulation by the RHR System.

Operation in other MODES is covered by: ,

LC0 3.4.4. "RCS Loops -MODES 1 and 2":
LCO 3.4.5 "RCS Loops-MODE 3":
LC0 3.4.6. "RCS Loops -MODE 4":
LCO 3.4.7. "RCS Loops -MODE 5. Loops Filled".
LCO 3.9.5. " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and 4

LCO 3.9.6. " Residual Heat Removal (RHR) and Coolant
' Circulation-Low Water Level" (MODE 6).

ACTIONS A.1 and A.2 ;

If no RHR loop is in operation except during conditions |

permitted by Note 1. all operations involving a reduction of '

RCS boron concentration must be suspended and action to
restore one RHR loop to operation must be immediately j

(7 initiated. Boron dilution requires forced circulation to ,

() provide proper mixing and preserve the margin to ;
criticality. The immediate Completion Times reflect the
importance of maintaining operation for decay heat removal.

B.1

If only one P.HR loop is OPERABLE. except during conditions
permitted by Note 2. redundancy for decay heat removal is
lost and action must be initiated immediately to restore a
second loop to OPERABLE status. The immediate Completion
Time reflects the importance of maintaining the availability
of two paths for heat removal.

|
|

)

I

i
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RCS Loops-MODE 5. Loops Not Filled i
B 3.4.8 '

BASES

ACTIONS (continued)

C.1 and C.2
1

If no required RHR loops are OPERABLE, all operations
involving a reduction of RCS boron concentration must be
suspended and action must be initiated immediately to

.

j
restore an RHR loop to OPERABLE status. Boron dilution -

requires forced circulation to provide proper mixing and
preserve the margin to criticality. The immediate
Completion Times reflect the importance of maintaining the

]capability for heat removal.
.

|

SURVEILLANCE SR 3.4.8.1
REQUIREMENTS ;

'his SR requires verification every 12 hours that the >

required operating RHR loop is in operation. Verification
may include flow rate, temperature, or pump status !

monitoring, which helps ensure that forced flow is providing
heat removal. The Frequency of 12 hours is sufficient
considering other indications and alarms available to the

p operator in the control room to monitor RHR loop
V performance.

!

SR 3.4.8.2 '

Verification that a second RHR pump is OPERABLE ensures that
.!an additional pump can be placed in operation, if needed, to

maintain decay heat removal and reactor coolant circulation.
Verification is performed by verifying prope' breaker
alignment and power available to the required pumps. The
Frequency of 7 days is considered reasonable in view of ,

other administrative controls available and has been shown ,

to be acceptable by operating experience. '

REFERENCES None.

I

!
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Pressurizer
B 3.4.9

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.9 Pressurizer

BASES

<

BACKGROUND The pressurizer provides a point in the RCS where liquid and
vapor are maintained in equilibrium under saturated
conditions for pressure control purposes to prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required-primary system pressure during steady
state operation, and limiting the pressure changes caused by
reactor coolant thermal expansica and contraction during
normal load transients.

The pressure control components addressed by this
LCO include the pressurizer water level, the required
heaters, and their controls and Engineered Safety Features
(ESF) power supplies. Pressurizer safety valves and
3ressurizer power operated relief valves are addressed by
_C0 3.4.10. " Pressurizer Safety Valves," and LCO 3.4.11.
" Pressurizer Power Operated Relief Valves (PORVs)."
respectively.

The intent of the LCO is to ensure that a steam bubble :

exists in the pressurizer during MODES 1, 2, and 3 to ,

minimize the consequences of potential overpressure I

transients. The presence of a steam bubble is consistent
with analytical assumptions. Relatively small amounts of
noncondensible gases can inhibit the condensation heat
transfer between the pressurizer spray and the steam, and
diminish the spray effectiveness for pressure control.

s

1

:

1

O
BRAIDWOOD - UNITS 1 & 2 B 3.4.9 - 1 Revision 0



. . . - - - . _ . - - ._ - -.-. - - - . . _. - . . ~ _ _ - - _ _ - -

Pressurizer
,

B 3.4.9
< ,

BASES

BACKGROUND (continued)

Electrical immersion heaters, located in the lower section
"; of the pressurizer vessel, keep the water in the pressurizer

at saturation temperature and maintain a constant operating
pressure. A minimum required available capacity of
pressurizer heaters ensures that the RCS pressure can be
maintained. The capability to maintain and control system
pressure is important for maintaining subcooled conditions
in the RCS and ensuring the capability to remove core decay
heat by either forced or natural circulation of reactor
coolant. Unless adequate heater capacity is available the
hot, high pressure condition cannot be maintained
indefinitely and still provide the required subcooling
margin in the primary system. Inability to control the
system pressure and maintain subcooling under conditions of
natural circulation flow in the primary system could lead to
a loss of single phase natural circulation and decreased
capability to remove core decay heat.

The pressurizer heaters are powered from the non-Class 1E
buses. The pressurizer heaters are non-safety related. '

Plant design includes a total heater capacity of 1800 kW

D that is divided into four grcups, with separate controls for
v the proportional and backup grou)s. The non-Class 1E ESF

buses servicing the pressurizer 1 eaters can be powered from
the Unit Auxiliary Transformer, the System Auxiliary
Transformer (SAT) or the emergency diesel generator by
closing the ESF to non-ESF crosstie breaker.

APPLICABLE In MODES 1, 2. and 3. the LCO requirement for a steam bubble
SAFETY ANALYSES is reflected implicitly in the accident analyses. Safety

analyses performed for lower MODES are not limiting. All
analyses performed from a critical reactor condition assume
the existence of a steam bubble and saturated conditions in
the pressurizer. In making this assumption, the analyses
neglect the small fraction of noncondensible gases normally
present.

Safety analyses presented in the UFSAR (Ref. 1) do not take !
credit for pressurizer heater operation: however, an |
implicit initial condition assumption of the safety analyses
is that the RCS is operating at normal pressure.

I
i
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Pressurizer
B 3.4.9

BASES

APPLICABLE SAFETY ANALYSES (continued)

The maximum pressurizer water level limit which ensures that
a steam bubble exists in the pressurizer satisfies ;

Criterion 2 of 10 CFR 50.36(c)(2)(ii). Although the heaters -

are not specifically used in accident analysis, they provide
the capability to maintain subcooling in the long term
during loss of offsite power, as indicated in NUREG-0737
(Ref. 2), and thus, satisfy Criterion 4 of
10 CFR 50.36(c)(2)(ii).

.

LC0 The LCO requirement for the pressurizer to be OPERABLE with
a water volume s 1656 cubic feet, which is equivalent to
s 92%. ensures that a steam bubble exists. Limiting the
LCO maximum operating water level preserves the steam space
for pressure control. The LCO has been established to
ensure the capability to establish and maintain pressure
control for-steady state operation and to minimize the
consequences of potential overpressure transients.
Requiring the presence of a steam bubble is also consistent
with analytical assumptions.

The LCO requires two groups of OPERABLE pressurizer heaters.
each with a capacity = 150 kW. capable of being powered from
redundant ESF power supplied buses. Since the only safety
function for pressurizer heaters is in a loss of offsite
power condition, normal power is not required for
OPERABILITY. The minimum heater capacity required is
sufficient to maintain the RCS near normal operating
pressure when accounting for heat losses through the
pressurizer insulation. By maintaining the pressure near
the operating conditions. a wide margin to subcooling can be
obtained in the loops. The value of 150 kW is derived from
generic evaluation of Westinghouse pressurizer heat loss
calculations (Ref. 3).

(D
U
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| Pressurizer
B 3.4.9

BASES

| APPLICABILITY The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature.:

! resulting in the greatest effect on 3ressurizer level and -

| RCS pressure control. Thus, applica3ility has been r
! designated for MODES 1 and 2. The applicability is also

3rovided for MODE 3. The purpose is to prevent solid water
RCS operation during heatup and cooldown to avoid rapid
pressure rises caused by normal operational perturbations,
such as reactor coolant pump startup.

In MODES 1. 2. and 3. there is need to maintain the
availability of pressurizer heaters. ca3able of being
powered from an ESF power supply. In t1e event of a loss of
offsite power, the initial conditions of these MODES give ,

the greatest demand for maintaining the RCS in a hot
pressurized condition with loop subcooling for an extended
period. For MODE 4. 5. or 6. it is not necessary to control!

pressure (by heaters) to ensure loop subcooling for heatl

transfer when the Residual Heat Removal (RHR) System is in
service, and therefore, the LCO is not applicable.

( ACTIONS A.1. A.2. A.3. and A.4

Pressurizer water level control malfunctions or other plant
evolutions may result in a pressurizer water level above the
nominal upper limit, even with the unit at steady state'

conditions. In MODE 1 at > 10% RTP (P-7), the unit will
| trip since the upper limit of this LCO is the same as the

- Pressurizer Water Level-High Trip.

If the pressurizer water level is not within the limit,
action must be taken to bring the plant to a MODE in which
the LCO does not apply. To achieve this status, within
6 hours the unit must be brought to MODE 3. with all rods
fully inserted and incapable of withdrawal. Additionally.

| the unit must be brought to MODE 4 within 12 hours. This
( takes the unit out of the applicable MODES.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit coriditions
from full power conditions in an orderly manner and without
challenging plant systems.

.O
%)'
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Pressurizer
B 3.4.9

) BASES

ACTIONS (continued)

B.1

If the required groups of pressurizer heaters are
inoperable, restoration is re TheCompletion Time of 72 hours *, quired within 72 hours.s reasonable considering the
antici)ation that a demand caused by loss of offsite power
would Je unlikely in this period. Pressure control may be
maintained during this time using the remaining pressurizer
heater capability.

C.1 and C.2

If Required Action B.1 and its associated Completion Time
are not met, the unit must be brought to a MODE in which the
LCO does not apply. To achieve this status, the unit must
be brought to MODE 3 within 6 hours and to MODE 4 within
12 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the recuired unit
conditions from full power conditions in an orcerly manner
and without challenging plant systems.

n
SURVEILLANCE SR 3.4.9.1
REQUIREMENTS

This SR requires that during steady state operation
pressurizer level is maintained below the nominal upper
limit to provide a minimum space for a steam bubble. The
Surveillance is performed by observing the indicated level.
The Frequency of 12 hours corresponds to verifying the
)arameter each shift. The 12 hour interval has been shown
)y operating practice to be sufficient to regularly assess
level for any deviation and verify that operation is
consistent with the safety analyses assumption of ensuring
that a steam bubble exists in the pressurizer. Alarms are
also available for early detection of abnormal level '

indications.

O
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iPressurizer
B 3.4.9

I BASES
,

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.9.2

The SR is satisfied when the power supplies are demonstrated
to be capable of producing the minimum power and the
associated pressurizer heaters are verified to be 2 150 kW.
This is performed by energizing the heaters and measuring .

circuit current. The Frequency of 18 months is considered '

adequate to detect heater degradation and has been shown by
operating experience to be acceptable.

SR 3.4.9.3

This Surveillance demonstrates that the heaters can be
manually transferred from the normal non-ESF power supply to
the ESF power supply and energized. The Frequency of
18 months is based on a typical fuel cycle and is consistent
with similar verifications of ESF power supplies.

:

REFERENCES 1. UFSAR. Chapter 15.
*

2. NUREG-0737. " Clarification of TMI Action Plan |
Requirements." November 1980.

1

3. Westinghouse Owners Group Study, " Emergency Power |Supply Requirements for the Pressurizer Heaters." '

transmitted via B. L. King to C. Reed TMI-0G-83,
September 26, 1979.

|

O
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Pressurizer Safety Valves
B 3.4.10

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.10 Pressurizer Safety Valves

BASES

:

BACKGROUND The ]ressurizer safety valves provide, in conjunction with
the Reactor Protection System, overpressure protection for
the RCS. The pressurizer safety valves are totally enclosed
Jop type, spring loaded. self actuated valves with
Jackpressure compensation. The safety valves are designed
to prevent the system pressure from exceeding the system
Safety Limit (SL). 2735 psig. which is 110% of the design ;

pressure.
.

,

Because the safety valves are totally enclosed and self
actuating, they are considered independent components. The
relief capacity for each valve. 420.000 lb/hr. is based on
postulated overpressure transient conditions resulting from
a complete loss of steam flow to the turbine. This event
results in the maximum surge rate into the pressurizer.
which specifies the minimum relief capacity for the safety

.

|

valves. The discharge flow from the pressurizer safety
G valves is directed to the pressurizer relief tank. ThisV discharge flow is indicated by an increase in temperature

downstream of the pressurizer safety valves or increase in
the pressurizer relief tank temperature or level.

Overpressure protection is recuired in MODES 1. 2. 3. 4.
and 5; however, in MODES 4 anc 5. and in MODE 6 with the
reactor vessel head on, overaressure protection is provided )
by operating 3rocedures and ]y meeting the requirements of
LCO 3.4.12. " ow Temperature Overpressure Protection (LTOP)
System." 1

t

The upper and lower pressure limits are based on the 1%

tolerance requirement (Ref.1) for lifting pressures above
1000 psig. The lift setting is for the ambient conditions
associated with MODES 1. 2. and 3. This requires either

i that the valves be set hot or that a correlation between hot
'

and cold settings be established.

;

,?;

4(
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Pressurizer Safety Valves
B 3.4.10

BASES

'

BACKGROUND (continued)

The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated
accidents. OPERABILITY cf the safety valves ensures that
the RCS pressure will be limited to 110% of design pressure.
The consequences of exceeding the American Society of 1

Mechanical Engineers (ASME) pressure limit (Ref. 1) could |
include damage to RCS components, increased leakage, or a

1

requirement to perform additional stress analyses prior to lresumption of reactor operation.

APPLICABLE All accident and safety analyses in the UFSAR (Ref. 2) that
SAFETY ANALYSES require safety valve actuation assume operation of three ,

pressurizer safety valves to limit increases in RCS !

pressure. The overpressure 3rotection analysis (Ref. 3) is j
also based on operation of t1ree safety valves. Accidents

i

that could result in overpressurization if not properly |
terminated include:

a. Uncontrolled rod withdrawal from full power: ,

|0v b. Loss of reactor coolant flow;
I

c. Loss of external electrical load;

d. Loss of normal feedwater;

e. Loss of all AC pcuer to station auxiliaries;

f. Locked rotor; and

g. Feedwater line break.

Detailed analyses of the above transients are contained in i
Reference 2. Safety valve actuation is required in i
events c, d. and e (above) to limit the pressure increase. |
Compliance with this LC0_is consistent with the design bases
and accident analyses assumptions.

Pressurizer safety valves satisfy Criterion 3 of |
10 CFR 50.36(c)(2)(ii).

|

J

I
I
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Pressurizer Safety Valves
B 3.4.10

BASES

LC0 The three pressurizer safety valves are set to open at the
RCS design pressure (2500 psia), and within the ASME
specified tolerance, to avoid exceeding the maximum design
pressure SL, to maintain accident analyses assumptions, and
to comply with ASME requirements. The u)per and lower jpressure tolerance limits are based on t1e 1% tolerance
requirements (Ref.1) for lifting pressures above 1000 psig. ;
The limit protected by this Specification is the Reactor
Coolant Pressure Boundary (RCPB) SL of 110% of design
pressure. Ino]erability of one or more valves could result
in exceeding t1e SL if a transient were to occur. The
consecuences of exceeding the ASME pressure limit could 1

incluce damage to one or more RCS components, increased
leakage. or r:ditional stress analysis being required prior
to resumptic 1 of reactor operation.

The N % allows entry into MODE 3 with the lift settings
!o'.u,1de the LCO limits.- This permits testing and

examination of the safety valves at high pressure and
temperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The ,

cold setting gives assurance that the valves are OPERABLE
,f near their design condition. Only one valve at a time will

\ be removed from service for testing. The 54 hour exception
is based on 18 hour outage time for each of the three

,

valves. The 18 hour period is derived from operating
experience that hot testing can be performed in this time
frame.

,

APPLICABILITY In MODES 1, 2, and 3. OPERABILITY of three valves is
| required because the combined capacity is required to keep

reactor coolant pressure below 110% of its design value
during certain accidents. MODE 3 is conservatively
included, although the listed accidents may not require the
safety valves for protection.

1

The LCO is not applicable in MODES 4 and 5, and in MODE 6
.

with the reactor vessel head on, because Low Temperature|
Overpressure Protection (LTOP) is provided. Overpressure

! 3rotection is not required in MODF 6 with reactor vessel
! lead detensioned.

;
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Pressurizer Safety Valves
B 3.4.10

BASES

ACTIONS A.1

With one pressurizer safety valve ino]erable, restoration
must take place within 15 minutes. T1e Completion Time of
15 minutes reflects the importance of maintaining the RCS
Overpressure Protection System. An inoperable safety valve
coincident with an RCS overpressure event could challenge
the integrity of the pressure boundary.

B.1 and B.2

If Required Action A.1 and its associated Completion Time
are not met or if two or more pressurizer safety valves are
inoperable. the unit must be brought to a MODE in which the
requirement does not apply. To achieve this status, the
unit must be brought to at least MODE 3 within 6 hours and
to MODE 4 within 12 hours. The allowed Completion Times are
reasonable, based on operating experience to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems. In
MODE 4. overpressure protection is provided by the LTOP
System. The change from MODE 1. 2. or 3 to MODE 4 reduces

'p the RCS energy (core power and pressure), lowers the
\ potential for large pressurizer insurges, and thereby

removes the need for overpressure protection by three
pressurizer safety valves.

SURVEILLANCE SR 3.4.10.1
REQUIREMENTS

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance
with the requirements of Section XI of the ASME Code
(Ref. 4). which provides the activities and Frequencies
necessary to satisfy the SRs. No additional requirements
are specified.

The pressurizer safety valve setpoint is 1% of a nominal
2485 psig.
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Pressurizer Safety Valves
B 3.4.10

BASES

REFERENCES 1. ASME. Boiler and Pressure Vessel Code. Section III.

2. UFSAR. Chapter 15. .

3. WCAP-7769. Rev. 1. June 1972. ;

4. ASME, Boiler and Pressure Vessel Code. Section XI.
.

.
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Pressurizer Safety Valves
B 3.4.10

h BASES

1
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Pressurizer PORVs
B 3.4.11

i B 3,4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11 Pressurizer Power Operated Relief Valves (PORVs)

BASES

BACKGROUND The pressurizer is equipped with two types of devices for !
pressure relief: pressurizer safety valves and PORVs. The
PORVs are air operated valves that are controlled to open at
a specific set pressure when the pressurizer pressure

.

increases and close when the pressurizer pressure decreases. l
The PORVs may also be manually operated from the controli

| room.

Block valves, which are normally open, are located between
the pressurizer and the PORVs. The block valves are used to
isolate the PORVs in case of excessive leakage or a stuck
open PORV. Block valve closure is accomplished manually
using controls in the control room. A stuck open PORV is.i

| in effect. a small break Loss Of Coolant Accident (LOCA).
As such, block valve closure terminates the RCS
depressurization and coolant inventory loss.

(~3 The PORVs and their associated block valves may be used by
.\_/ plant operators to depressurize the RCS to recover from

certain transients if normal pressurizer spray is not
| available. Additionally, the series arrangement of the

PORVs and their block valves permit performance of
surveillances on the valves during power operation.

The PORVs may also be used for feed and bleed core cooling
in the case of multiple equipment failure events that are
not within the design basis, such as a total loss of
feedwater.

The PORVs their block valves, and their controls are
powered from the vital buses that normally receive power
from offsite power sources, but are also capable of being
powered from emergency power sources in the event of a loss
of offsite power. Two PORVs and their associated block
valves are powered from two separate safety trains (Ref. 1).

|

|OGi

!
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Pressurizer PORVs J

B 3.4.11

BASES

BACKGROUND (continued)

The unit has two PORVs. each having a relief capacity of
210.000 lb/hr at 2350 psia. The functional design of the
PORVs is based on maintaining pressure below the Pressurizer
Pressure-High reactor trip setpoint followirig a step |
reduction of 50% of full load with steam dump. In addition.
the PORVs minimize challenges to the pressurizer safety
valves and also may be used for Low Temperature Overpressure
Protection (LTOP). See LCO 3.4.12. " Low Temperature
Overpressure Protection (LTOP) System."

APPLICABLE Plant operators employ the PORVs to depressurize the RCS in
SAFETY ANALYSES response to certain unit transients if normal pressurizer

spray is not available. For the Steam Generator Tube
Rupture (SGTR) event, the safety analysis assumes that
manual operator actions are required to mitigate the event.
If a loss of offsite power is assumed to accompany the
event. normal pressurizer spray is unavailable to reduce RCS
pressure. The PORVs are assumed to be used for RCS |
depressurization, which is one of the steps performed to l

"%(V equalize the primary and secondary 3ressures in order to
terminate the primary to secondary ]reak flow and the
radioactive releases from the affected steam generator.

]
PORVs are also credited for automatic pressure control
during recovery from an inadvertent safety injection (SI).
While the automatic 3ressure control is assumed to function
for this event, the 30RV(s) can initially be in " manual" if
available for the operator to place in " auto" upon
recognition of the inadvertent SI (Ref. 5). Automatic
operation of the PORVs to control reactor coolant system
pressure reduces challenges to the pressurizer safety valves
during an inadvertent SI at power.

l
.
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Pressurizer PORVs
B 3.4.11

BASES

APPLICABLE SAFETY ANALYSES (continued)

The PORVs are also modeled in safety analyses for events
that result in increasing RCS pressure for which Departure
from Nucleate Boiling Ratio (DNBR) criteria are critical
(Ref. 2). By assuming PORV actuation, the primary pressure
remains below the high pressurizer pressure trip setpoint:
thus, the DNBR calculation is more conservative. As such,
this actuation is not required to mitigate these events, and
this PORV automatic operation is, therefore, not required to
support an assumed safety function.

Pressurizer PORVs satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO The LCO requires both manual and automatic operation of the
PORVs and manual operation of their associated block valves
to be OPERABLE to mitigate the effects associated with an
SGTR and inadvertent SI. Powever, placing the PORV(s) in
" manual" is acceptable, and the PORV may continue to be
OPERABLE if the automatic circuitry remains OPERABLE and the

(] operator remains capable of returning the PORV(s) to " auto."
V

By maintaining two PORVs and their associated block valves,

OPERABLE. the single failure criterion is satisfied. An
OPERABLE block valve may be either open, or closed and
energized with the capability to be o]ened, since the
required safety function is accomplis 1ed by manual
o]eration. Although typically open to allow PORV operation,
tie block valves may be OPERABLE when closed to isolate the
flow path of an inoperable PORV that is capable of being
manually and automatically cycled (e.g. as in the case of
excessive PORV leakage). Similarly. isolation of an
OPERABLE PORV does not render that PORV or block valve
irio)erable provided the relief function remains available
wit 1 manual and automatic action.

An OPERABLE PORV is required to be capable of manually and
automatically opening and closing, and not experiencing
excessive seat leakage. Excessive seat leakage although
not associated with a specific acceptance criteria exists
when conditions dictate closure of the block valve to limit
leakage.

O
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B 3.4.11

-( BASES

LCO (continued)

Satisfying the LCO helps minimize challenges to fission
product barriers.

APPLICABILITY In MODES 1, 2. and 3. the PORV and its block valve are
required to be OPERABLE to limit the potential for a small
break LOCA through the flow path. The most likely cause for
a PORV small break LOCA is a result of a pressure increase
transient that causes the PORV to automatically open.
Imbalances in the energy output of the core and heat removal
by the secondary system can cause the RCS pressure to
increase to the PORV opening setpoint. The most rapid
increases will occur at the higher operating power and
pressure conditions of MODES 1 and 2. The PORVs are also
required to be OPERABLE in MODES 1. 2. and 3 for manual

'

actuation to mitigate a steam generator tube rupture event
and for automatic actuation to mitigate an inadvertent SI
event.

Pressure increases are less prominent in MODE 3 because the
(~T core input energy is reduced, but the RCS pressure is high.
-V Therefore., the LC0 is applicable in MODES 1, 2. and 3. The

'

LCO is not applicable in MODE 4. 5. or 6. when both pressure
and core energy are decreased and the pressure surges become
much less significant. LCO 3.4.12 addresses the PORV
requirements in MODES 4 and 5. and in MODE 6 with the
reactor vessel head in place.

|

'

|

i

.
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B 3.4.11 ;

O BASES%)

ACTIONS An ACTION Note 1 has been added to clarify that all
pressurizer PORVs and block valves are treated as separate
entities, each with separate Completion Times (i.e.. the i

Completion Time is on a component basis). The exception for
LCO 3.0.4. Note 2. permits entry into MODES 1. 2. and 3 to
perform cycling of the PORVs or block valves to verify their ,

'

OPERABLE status. Testing is not performed in lower MODES.

A.1 '

PORVs may be inoperable but capable of being manually and
automatically cycled (e.g., excessive seat leakage). In
this condition, either the PORVs must be restored or the
flow path isolated within 1 hour. The associated block
valve is required to be closed but power must be maintained
to the associated block valve, since removal of power would
render the block valve inoperable. This permits operation
of the unit until the next refueling outage (MODE 6) so that
maintenance can be performed on the PORVs to eliminate the
problem condition.

B.1. B.2 and B.3

If one PORV is inoperable and not capable of being manually ;

cycled, it must be either restored, or isolated by closing '

the associated block valve and removing the power to the
associated block valve. The Completion Times of 1 hour are i

reasonable, based on challenges to the PORVs during this
time period, and provide the operator adequate time to
correct the situation. If the inoperable valve cannot be
restored to OPERABLE status, it must be isolated within the
specified time. Because there is at least one PORV that
remains OPERABLE. 72 hours is provided to restore the
inoperable PORV to OPERABLE status. If the PORV cannot be
restored within this time, the unit must be brought to a
MODE in which the LCO does not apply, as required by
Condition D.

Required Action B.2 is modified by a Note stating that
removing power from the block valve is not required unless

'
the associated PORV is inoperable due to being incapable of
being manually cycled. In the event the PORV is inoperable
solely due to inoperable automatic cycling capability. it is
desired for power to be retained to the block valve to allow
more readily accessible manual relief capabilities.

A
U
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Pressurizer PORVs
B 3.4.11

BASES

ACTIONS (continued)

C.1. and C.2

If one block valve is inoperable, then it is necessary to
either restore the block valve to OPERABLE status within the
Completion Time of 1 hour or place the associated PORV in
manual control. The prime importance for the capability to
close the block valve is to isolate a stuck open PORV.
Therefore, if the block valve cannot be restored to OPERABLE
status within 1 hour, the Required Action is to place the
PORV in manual control (i .e. . closed) to preclude its
automatic opening for an overpressure event and to avoid the
potential for a stuck o)en PORV at a time that the block
valve is ino]erable. T1e Completion Time of 1 hour is
reasonable. Jased on the small potential for challenges to
the system during this time period, and provides the
operator time to correct the situation.

Because at least one PORV remains OPERABLE. the operator is
permitted a Com31etion Time of 72 hours to restore the
inoperable blocc valve to OPERABLE status. The time allowed
to restore the block valve is based upon the Completion Timep for restoring an inoperable PORV in Condition B. since theV PORVs may not be capable of mitigating an event if the
inoperable block valve is not full open. If the block valve
is restored within the Completion Time of 72 hours, the
power will be restored, and the PORV restored to OPERABLE
status. If it cannot be restored within this additional
time. the unit must be brought to a MODE in which the LCO
does not apply, as required by Condition D.

D.1 and 0.2

If the Required Action of Condition A. B. or C is not met,
then the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and to MODE 4
within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired plant conditions from full power conditions in an
orcerly manner and without challenging plant systems. In
MODE 4. 5. and 6 with the reactor vessel head on, automatic
PORV OPERABILITY may be required. See LCO 3.4.12.

O
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Pressurizer PORVs
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BASES

ACTIONS (continued)

E.1 and E.2

If two PORVs are inoperable and not capable of being
manually and automatically cycled. Condition B and its
associated Required Actions would already be entered. The
Required Actions would either restore at least one valve
within the Completion Time of 1 hour or isolate the flow
3ath by closing and removing the power to the associated
) lock valves. The Completion Time of 1 hour is reasonable,
based on the small potential for challenges to the system
during this time and provides the operator time to correct J

the situation. If no PORVs are restored within the
Completion Time. then the unit must be brought to a MODE in
which the LCO does not apply. To achieve this status, the
unit must be brought to at least MODE 3 within 6 hours and
to MODE 4 within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems. In
MODE 4. 5. and 6 with the reactor vessel head on. automatic
PORV OPERABILITY may be required. See LCO 3.4.12.

(/ El

If two block valves are inoperable, it is necessary to
restore at least one block valve within 2 hours. The
Completion Time is reasonable, based on the small potential
for challenges to the system during this time and provide
the operator time to correct the situation.

G.1 and G.2

If the Required Actions of Condition F are not met, the unit
must be brought to a MODE in which the LCO does not apply.
To achieve this status. the unit must be brought to at least j
MODE 3 within 6 hours and to MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating !

experience, to reach the required unit conditions from full
power conditions in an orderly manner and without I

challenging plant systems. In MODE 4. 5. and 6 with the
reactor vessel head on, automatic PGRV OPERABILITY may be
required. See LCO 3.4.12.

l

!
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Pressurizer PORVs
B 3.4.11

( BASES

SURVEILLANCE SR 3.4.11.1
REQUIREMENTS

Block valve cycling verifies that the valve (s) can be opened
and closed if needed. The basis for the Frequency of
92 days is the ASME Code, Section XI (Ref. 3).

The Note modifies this SR by stating that it is not required
to be met with the block valve closed in accordance with the
Required Actions of this LCO. If the block valve is closed
to isolate an inoperable PORV that is incapable of being

.

manually and automatically cycled, the maximum Completion
Time to restore the PORV and open the block valve is !

| 72 hours, which is well within the allowable limits (25%) to l

; extend the block valve Frequency of 92 days. Furthermore,
these test requirements would be completed by the reopening i

of a recently closed block valve upon restoration of the i
PORV to OPERABLE status (i.e., completion of the Required |

| Actions fulfills the SR). '

; SR 3.4.11.2
!

i

SR 3.4.11.2 requires a complete cycle of each PORV.,

| A Operating a PORV through one complete cycle ensures that the
| V PORV can be manually and automatically actuated for
'

mitigation of an SGTR and inadvertent SI. The Frequency of
18 months-is based on a typical refueling cycle ana industry

1

| accepted practice.
)

The Note modifies the SR to allow entry into and operation
in MODE 3 prior to aerforming the SR. This allows the test
to be performed in iODE 3 under operating temperature and
pressure conditions prior to entering MODE 1 or 2. In !
accordance with Reference 4, this test should be performed i

in MODE 3 or 4 to adequately simulate operating temperature
and pressure effects on PORV operation. )

| SR 3.4.11.3
i

Operating the solenoid air control valves and check valves
on the air accumulators ensures the PORV control system

| actuates properly when called upon. The Frequency of
| 18 months is based on a typical refueling cycle and the

Frequency of the other Surveillances used to demonstrate'

PORV OPERABILITY.

O\v
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.11.4

SR 3.4.11.4 is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to measured
parameter within the necessary range and accuracy.|

|

CHANNEL CALIBRATIONS must be performed consistent with the 1,

| assumptions of the plant specific setpoint methodology. The
difference between the current "as found" values and the
previous test "as left" values must be consistent with the

' drift allowance used in the setpoint methodology. |

The Frequency of 18 months is based on the assumption of an i

18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology.;

|

|

O,V REFERENCES 1. Regulatory Guide 1.32. February 1977.

| 2. UFSAR, Section 15.2.
)
|| 3. ASME, Boiler and Pressure Vessel Code. Section XI. |

4. Generic Letter 90-06, " Resolution of Generic Issue 70.
" Power Operated Relief Valve and Block Valve
Reliability." and Generic Issue 94. " Additional Low
Temperature Overpressure Protection for Light Water
Reactors," pursuant to 10 CFR 50.54(f). June 25, 1990.

I

5. UFSAR. Section 15.5.1.

!

.
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LTOP System
B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.12 Low Temperature Overpressure Protection (LTOP) System

BASES

BACKGROUND The LTOP System controls RCS pressure at low temperatures so
the integrity of the Reactor Coolant Pressure Boundary
(RCPB) is not compromised by violating the pressure and
temperature (P/T) limits of 10 CFR 50. Appendix G (Ref. 1).
The reactor vessel is the limiting RCPB component for
demonstrating such protection. The PTLR provides the
maximum allowable actuation logic setpoints for the
pressurizer Power Operated Relief Valves (PORVs) and the
maximum RCS pressure for the existing RCS cold leg
temperature during cooldown, shutdown, and heatup to meet
the Reference 1 requirements during the MODES in which LTOP-
is necessary.

The reactor vessel material is less ductile at low
temperatures than at normal operating temperature. As the
vessel neutron exposure accumulates, the material toughness
decreases and becomes less resistant to pressure stress at

V] low temperatures (Ref. 2). RCS pressure, therefore, ise

maintained low at low temperatures and is increased only
within the limits specified in the PTLR.

The potential for vessel overpressurization is most acute
when the RCS is water solid, occurring only while shutdown;
a pressure fluctuation can occur more quickly than an
operator can react to relieve the condition. Exceeding the
RCS P/T limits by a significant amount could cause brittle
cracking of the reactor vessel. LCO 3.4.3. "RCS Pressure
and Temperature (P/T) Limits." requires administrative
control of RCS pressure and temaerature during heatup and,

cooldown to prevent exceeding t1e PTLR limits.'

i

|
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L LTOP System
B 3.4.12

| BASES
,

BACKGROUND (_ontinued)

This LCO provif-s RCS over)ressure protection by having a
minimum coolant input capa]ility and having adequate
pressure relief capacity. Limiting coolant input car?5ility
requires all Safety Injection (SI) pumps and all but one
charging pump (a centrifugal charging pamM incapable of
injection into the RCS and isolation of t1e SI accumulators.
The pressure relief capacity requires either two redundant
RCS relief valves or a depressurized RCS and an RCS vent of
sufficient size. One RCS relief valve or the open RCS vent
is the overpressure protection device that acts to terminate
an increasing pressure event.

With minimum coolant input capability, the ability to
provide core coolant addition is restricted. The LC0 does
not require the makeup control system deactivated or the SI
actuation circuits blocked. Due to the lower pressures in

'

the LTOP MODES and the expected core decay heat levels, the
makeup system can provide adequate flow via the makeup
control valve. If conditions require the use of more than

, one centrifugal charging pump for m6keup in the event of '

L loss of inventory, then pumps can be made available through
|D manual actions.!N

The LTOP System for pressure relief consists of two PORVs
with reduced lift settings, or two Residual Heat Removal
(RHR) suction relief valves, or one PORV and one RHR suction
relief valve, or a depressurized RCS and an RCS vent of
sufficient size. Two RCS relief valves are required forL

redundancy. One RCS relief valve has adequate relieving
capability to prevent overpressurization for the required
coolant ' input capability.

i

!
,

,

;

4

4

O
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f() BASES

BACKGROUND (continued) t

PORV Reauirements
i

As designed for the LTOP System. each PORV is signaled to
'

open if the RCS pressure approaches a limit determined by :
the LTOP actuation logic. The LTOP actuation logic monitors

,

both RCS temperature and RCS pressure and determines when a i

condition not acceptable in the PTLR limits is approached.
The wide range RCS temperature indications are auctioneered
to select the lowest temperature signal.

The lowest temperature signal is processed through a |function generator that calculates a pressure limit for that '

tem)erature. The calculated pressure limit is then compared
wit 1 the indicated RCS pressure from a wide range pressure
channel. If the indicated pressure meets or exceeds the i

calculated value, a PORV is signaled to open.

The PTLR presents the PORV setpoints for LTOP. The
setpoints are normally staggered so only one valve opens
during a low tem)erature overpressure transient. Having the ;
setpoints of bot 1 valves within the limits in the PTLR '

O' ensures that the Reference 1 limits will not be exceeded in i

any analyzed event. i

When a PORV is opened in an increasing pressure transient,
the release of coolant will cause the pressure increase to :

slow and reverse. As the PORV releases coolant, the RCS
pressure decreases until a reset pressure is reached and the
valve is signaled to close. The pressure continues to
decrease below the reset pressure as the valve closes.

i

i

!

.

|

|
1

I

i

|

|
|
|

|
,
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LTOP System
B 3.4.12

BASES

BACKGROUND (continued)

RHR Suction Relief Valve Reauirements

During LTOP MODES, the RHR System is operated for decay heat
removal and low pressure letdown control. Therefore, the
RHR suction isolation valves are open in the pi)ing from the
RCS hot legs to the inlets of the RHR pumps. W1ile these
valves are open, the RHR suction relief valves are exposed
to the RCS and are able to relieve pressure transients in
the RCS.

The RHR suction isolation valves must be open to make the
RHR suction relief valves OPERABLE for RCS overpressure
mitigation. The RHR suction relief valves are spring
loaded, bellows type water relief valves with pressure
tolerances and accumulation limits established by
Section III of the American Society of Mechanical Engineers
(ASME) Code (Ref. 3) for Class 2 relief valves.

RCS Vent Reauirements

Once the RCS is de]ressurized, a vent exposed to the
A containment atmosplere will maintain the RCS at containment
V ambient pressure in an RCS overpressure transient, if the

relieving requirements of the transient do not exceed the
capabilities of the vent. Thus, the vent path must be
capable of relieving the flow resulting from the limiting
LTOP mass or heat input transient, and maintaining pressure
below the P/T limits. The required vent capacity may be
provided by one or more ent paths.

For an RCS vent to meet the flow capacity requirement, it
requires removing a pressurizer safety valve, removing a
PORV's internals, and disabling its block valve in the open
position or similarly establishing any comparable vent.
The vent path (s) must be above the level of reactor coolant,
so as not to drain the RCS when open.

|

|

(Dm)
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BASES

APPLICABLE Safety analyses (Ref. 4) demonstrate that the reactor vessel
SAFETY ANALYSES is adequately protected against exceeding the Reference 1 !

P/T limits. In MODES 1. 2. and 3, the pressurizer safety |valves will prevent RCS 3ressure from exceeding the
Reference 1 limits. In 10DE 4 and below, overpressure

,

prevention falls to two OPERABLE RCS relief vahes or to a !
depressurized RCS and a sufficient sized RCS vent. Each of i
these means has a limited overpressure relief capability.

'

The actual temperature at which the pressure in the P/T |
limit curve falls below the pressurizer safety valve |
setpoint inc' eases as the reactor vessel material toughness |

decreases due to neutron embrittlement. Each time the PTLR
curves are revised, the LTOP System must be re-evaluater' to i

ensure its functional requirements can still be met us'.ng |

the RCS relief valve method or the depressurized and vented
RCS condition.

The PTLR contains the acce!.,conce limits that define the LTOP
requirements. Any change to the RCS must be evaluated
against the Reference 4 analyses to determine the impact of

i
the change on the LTOP acceptance limits.

Transients that are capable of overpressurizing the RCS are
categorized as either mass or heat input transients,
examples of which follow:

Mass Inout Tvoe Transients

a. Inadvertent safety injection; or

b. Charging / letdown flow mismatch.

Heat Inout Tvoe Transients

a. Inadvertent actuation of pressurizer heaters;

b. Loss of RHR cooling; or

c. Reactor Coolant Pump (RCP) startup with temperature
asymmetry within the RCS or between the RCS and steam
generators.

)
J
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APPLICABLE SAFETY ANALYSES (contumed)
,

The following are required during the LTOP MODES to ensure
that mass and heat input transients do not occur, which
either of the LTOP overpressure protection means cannot
handle: '

a. Rendering all SI pumps and all charging pumps but one
centrifugal charging pump incapable of injection:

,

-

b. Deactivating the accumulator discharge isolation !
valves in their closed positions; and

c. Disallowing start of an RCP if secondary temperature i

is more than 50 F above primary temperature in any one
loop. LCO 3.4.6, "RCS Loo)s -MODE 4," and LCO 3.4.7
"RCS Loops-MODE 5. Loops illed." provide this
protection.

The Reference 4 analyses demonstrate that either one RCS !
relief valve or the dearessurized RCS and RCS vent can i

maintain RCS pressure Jelow limits when only one centrifugal
charging pump is actuated. Thus, the LCO allows only one ,

; pd centrifugal charging pump OPERABLE during the LTOP MODES. |

Since none of the overpressure protection methods can handle I

the pressure transient need from accumulator injection, when
RCS temperature is low, the LCO also requires the

| accumulators isolation when accumulator pressure is greater
than or equal to the maximum RCS pressure for the existing
RCS cold leg temperature allowed in the PTLR. The isolated
accumulators must have their discharge valves closed and the
valve power supply breakers in their open positions.j :

| 1

|
.

;

s

'

LJ
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B 3.4.12

|

( 3ASES

APPLICABLE SAFETY ANALYSES (continued)

PORV Performance

The fracture. mechanics analyses show that the vessel is
protected when the PORVs are set to open at or below the
limit shown in the PTLR. The setpoints are derived by
analyses that model the performance of the LTOP System. I

assuming the limiting mass addition transient of one
;

centrifugal charging pump injecting into a water solid RCS
|

or the limiting heat input transient of the startup of an i

idle RCP with the se.condary water in the steam generator i

s 50 F above the RCS cold leg temperatures. These analyses I

consider pressure overshoot and undershoot beyond the PORV
opening and closing, resulting from signal processing and
valve stroke times. The PORV setpoints at or below the ,

derived limit ensures the Reference 1 P/T limits will be i
met.

'

1

The PORV set)oints in the PTLR will be updated, as
necessary, w1en the P/T limits are revised. The P/T limits ,

are )eriodically modified as the reactor vessel material
touginess decreases due to neutron embrittlement caused by

O' neutron irradiation. Revised limits are determined using
neutron fluence projections and the results of examinations
of the reactor vessel material irradiation surveillance i

specimens. The Bases for LC0 3.4.3 discuss these
examinations.

'
The PORVs are considered active components. Thus, the
failure of one PORV is assumed to represent the worst case.
single active failure.

6

i

O .-
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BASES

APPL] CABLE SAFETY ANALYSES (continued)

RHR Suction Relief Valve Performance

The RHR suction relief valves do not have variable pressure
and temperature lift setpoints like the PORVs. Analyses
must show that one RHR suction relief valve with a setpoint
s 450 psig will pass flow greater than that required for the
limiting LTOP transient while maintaining RCS pressure less

1than the P/T limit curve. Assuming all relief flow
irequirements during the limiting LTOP event, an RHR suction 4

relief valve will maintain RCS pressure to within the valve
rated lift setpoint, plus an accumulation s 10% of the rated
lift setpoint.

h| As the RCS P/T limits are decreased to reflect the loss of itoughness in the reactor vessel materials due to neutron ;
embrittlement, the RHR suction relief valves must be l

( analyzed to still accommodate the design basis transients !

for LTOP.

| The RHR suction relief valves are considered active
components. Thus, the failure of one valve is assumed to
represent the worst case single active failure.

| RCS Vent Performance l
|- '

| With the .1CS depressurized, analyses show a vent size of
2.0 square inches is capable of mitigating the allowed LTOP
overpressure transient. The capacity of a vent this size is
greater than the flow of the limiting transients for the
LTOP configuration, maintaining RCS pressure less than the

! maximum pressure on the P/T limit curve.

The RCS vent size will be re-evaluated for compliance each
time the P/T limit curves are revised based on the results
of the vessel material surveillance.

The RCS vent is passive and is not subject to activei

j failure.

! The LTOP System satisfies Criterion 2 of
'

10 CFR 50.36(c)(2)(ii).
,

4
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BASES

LCO This LC0 requires that the LTOP System is OPEPABLE. The i
LTOP System is OPERABLE when the minimum coolant input and !

pressure relief capabilities are OPERABLE. Violation of |this LCO could lead to the loss of low temperature
overpressure mitigation capability and violation of the
Reference 1 limits as a result of an operational transient.

To limit the coolant input capability. the LCO requires no
1SI pumps and a maximum of one charging pump (centrifugal) be J

capable of injecting into the RCS and all accumulator
discharge isolatiori valves be closed and de-energized (when
accumulator pressure is greater than or equal to the maximum
RCS pressure for the existing RCS cold leg temperature ;

allowed in the PTLR).
1

The I.C0 is modified by a note that permits the o)eration in |
MODE 4 with all SI pumps and charging pumps capa]le of RCS
injection whenever all RCS cold legs exceed 330 F. This is
necessary to allow transition between MODES 3 and 4. ,

'

The elements of the LCO that provide low temperature
overpressure mitigation through pressure relief are:

a. Two OPERABLE PORVs; '

b. Two OPERABLE RHR suction relief valves; i

:

c. One OPERABLE PORV and one OPERABLE RHR suction relief
valve; or i

!

d. A depressurized RCS and an OPERABLE RCS vent.
1

A PORV is OPERABLE for LTOP when its block valve is open. J

its lift setpoint is set to the limit required by the PTLR
and testing proves its ability to open at this setpoint, and
motive power is available to the two valves and their
control circuits.

An RHR suction relief valve is OPERABLE for LTOP when its
RHR suction isolation valves are open, its setpoint is
s 450 psig, and testing has proven its ability to open at
this setpoint.

I

L
1

O
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LTOP System
B 3.4.12

BASES

LCO (continued)

An RCS vent is OPERABLE when open with an area of
a 2.0 square inches.

Each of these methods of overpressure prevention is capable
of mitigating the limiting LTOP transient.

APPLICABILITY This LCO is applicable in MODES 4 and 5. and in MODE 6 when
the reactor vessel head is on. The pressurizer safety
valves provide overpressure protection that meets the
Reference 1 P/T limits above 350 F. When the reactor
vessel head is off. overpressurization cannot occur.

LCO 3.4.3 provides the operational P/T limits for all MODES.
LC0 3.4.10. " Pressurizer Safety Valves." requires the
OPERABILITY of the pressurizer safety valves that provide
overpressure protection during MODES 1. 2 and 3.

Low temperature overpressure prevention is most critical
during shutdem when the RCS is water solid, and a mass or

P heat input transient can cause a very rapid increase in RCS
( pressure resulting in little or no time available to allow

operator action to mitigate the event.

O
BRAIDWOOD - UNITS 1 & 2 3 3.4.12 - 10 Revision 0



- - - - . .. - -.. - - - -- , - - - - - - - -- . . -

LTOP System
B 3.4.12

;

O BASESV :

ACTIONS The Actions are modified by a Note that indicates that the
provisions of LCO 3.0.4 are not applicable to the RCS
pressure relief capabilities (PORVs and RHR suction relief
valves or vent of 2 2.0 square inches with the RCS
depressurized) . As a result. MODE changes are allowed when
one or more of these capabilities are inoperable. This i

! allowance is prov1ded because the Required Actions have been
( determined to provide an acceptable level of safety.

| A.1 and B.1

|' With two centrifugal charging pumps capable of injecting
into the RCS, or one positive displacement charging pump

i capable of injecting into the RCS, or any SI pump capable of
, injecting into the RCS, RCS overpressurization is possible.
| The requirement to immediately initiate action (except

during charging pump swap operation) to restore restricted >

coolant inaut capability to the RCS reflects the urgency of
removing t1e RCS from this condition.

.

| Required Action A.1 is modified by a Note that permits two
charging pumps capable of RCS injection for 5 15 minutes to'

!A allow for pump swaps.
'V

C.1 and D.1

An unisolated accumulator requires isolation within 1 hour.
This is only required when the accumulator pressure is at or
more than the maximum RCS pressure for the existing
temperature allowed by the P/T limit curves.

| If the Required Action and associated Com)letion Time of
Condition C are not met. Required Action ).1 must be!

i performed in the next 12 hours. Depressurizing the
accumulators below the LTOP limit from the PTLR prevents an
accumulator pressure from exceeding the LTOP limits if the
accumulators are fully injected.

The Completion Times are based on operating experience that
these activities can be accomplished in these time periods
and on engineering evaluations indicating that an event
requiring LTOP is not likely in the allowed times.

i

'.

I
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LTOP System
B 3.4.12

9 BASES

ACTIONS (continued)

E.1

In MODE 4, with one required RCS relief valve inoperable,
the RCS relief valve must be restored to OPERABLE status ;

within a Completion Time of 7 days. Two RCS relief valves !

in any combination of the PORVS and the RHR suction relief |
valves are required to provide low temperature overpressure i

mitigation while withstanding a single failure of an active
component.

The Completion Time considers that only one of the RCS |relief valves is required to mitigate an overpressure
transient and that the likelihood of an active failure of i

the remaining valve path during this time period is very '

low.

F.1
j

The consequences of operational events that will
overpressurize the RCS are more severe at lower temperature
(Ref. 5). Thus, with one of the two RCS relief valves

t
F inoperable in MODE 5 or in MODE 6 with the head on, the
(~)s Com)letion Time to restore two valves to OPERABLE status is .

?

24 lours. !

The Completion Time represents a reasonable time to
investigate and repair several types of relief valve
failures without exposure to a lengthy period with only one
OPERABLE RCS relief valve to protect against overpressure
events.

!

i

|

i
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LTOP System i

B 3.4.12

l BASES

ACTIONS (continued)

Ll
i

The RCS must be depressurized and a vent must be established '

within 8 hours when:

a. Both required RCS relief valves are inoperable: or

b. The Required Action and associated Completion Time of |

Condition D E or F is not met; or

c. The LTOP System is inoperable for any reason other
than Condition A. B, C. D, E, or F.

The vent must be sized a 2.0 square inches to ensure that I

the flow capacity-is greater than that required for the !
worst case mass input transient reasonable during the i

applicable MODES. This action is needed to protect the RCPB
from a low temperature overpressure event and a possible
brittle failure of the reactor vessel. ;

:

The Completion Time considers the time required to ) lace the jC\ unit in this Condition and the relatively low proba)ility of
1V an overpressure event during this time period due to

increased operator awareness of administrative control ,

requirements.

l

i

i

|

|

:

|

- I
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LTOP System
B 3.4.12

BASES

SURVEILLANCE SR 3.4.12.1 SR 3.4.12.2. and SR 3.4.12.3
REQUIREMENTS

To minimize the potential for a low temperature overpressure
event by limiting the mass input capability, all SI pumps
and all charging pumps but one tentrifugal charging pump are
verified incapable of injecting into the RCS. and the
accumulator discharge isolation valves are verified closed
and de-energized.

.

The SI pumps and charging pumas are rendered incapable of
injecting into the RCS throug1 removing the power frcm the
pumps by racking the breakers out under administrative
control. An alternate method of LTOP control may be '

employed using at least two independent means to prevent a
mass addition event such that a single failure or single
action will not result in an injection into the RCS. This
may be accomplished through the pump control switch being
placed in pull to lock and at least one valve in the
discharge flow path being closed. This latter method is
appropriate when the SI pump needs to be available for
mitigation of the effects of a loss of decay heat removal
event (Ref. 6). Another alternate method of LTOP control

Os
may be utilized when a pump must be energized for testing or
for filling accumulators to assure positive control of the ;
capability for injection by the pump. This may be
accomplished by closing the isolation valve and removing

,

power from the valve operator. or by securing a manual |
isolation valve in the closed position. These methods are >

acce) table provided that an OPERABLE flow path exists from
the RWST to the RCS.

The Frequency of 12 hours is sufficient, considering other
indications and alarms available to the operator in the
control room to verify the required status of the
equipment.

SR 3.4.12.3 is modified by a Note stating that accumulator
isolation is only required to be met for an accumulator if

,its pressure is greater than or ecual to the maximum-RCS '

aressure for the existing RCS colc leg temperature allowed
)y the P/T limit curves provided in the PTLR.

O
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LTOP System i

B 3.4.12 1

BASES,

SURVEILLANCE REQUIREMENTS (continued)

S.R 3.4.12.4

The RCS vent of a 2.0 square inches is proven OPERABLE by
verifying its open condition either:

a. Once every 12 hours for a valve that cannot be locked.

b. Once every 31 days for a valve that is locked, sealed,
or secured in position. A removed pressurizer safety
valve fits this category.

|The passive vent arrangement must only be open to be i

OPERABLE. This Surveillance is required to be performed if i

the vent is being used to satisfy the pressure relief
,requirements of LCO 3.4.12.d.4.
|

SR 3.4.11.5

Each re
OPERABLkuiredRHRsuctionreliefvalveshallbedemonstratedby verifying its RHR suction isolation valves are |

<

03en. This Surveillance is only required to be performed if
(~ t1e RHR suction relief valve is being used to satisfy thisf

'
LCO.,

| The RHR suction isolation valves. RH8701A and RH87018 for
' relief valve RH8708A. and RH8702A and RH8702B for relief

valve RH8708B. are verified to be opened every 72 hours.
The Frequency is considered adequate in view of other
administrative controls such as valve status indications
available to the operator in the control room that verify
the RHR suction valves remain open.

The ASME Code. Section XI (Ref. 7) test per Inservice
Testing Program verifies OPERABILITY by proving proper
relief valve mechanical motion and by measuring and. if
required, adjusting the lift setpoint.

-
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LTOP System
B 3.4.12

O 8^ses

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.12.6

The PORV block valve must be verified open every 72 hours to
provide the flow path for each required PORV to perform its
function when actuated. The valve must be remotely verified
open in-the main control room.

The block valve is a remotely controlled, motor operated
valve. The power to the valve operator is not required
removed, and the manual o)erator is not required locked in
the inactive position. T1us, the block valve can be closed
in the event the PORV develops excessive leakage or does not

i

close (sticks open) after relieving an overpressure
situation.

!
The 72 hour Frequency is considered adequate in view of )other administrative controls available to the operator in
the control room, such as valve position indication, that 1

verify that the PORV block valve remains open.

SR 3.4.12.7 I

Performance of a COT is required within 12 hours after
decreasing RCS temperature to s 350 F and every 31 days on
each required PORV to verify and, as necessary, adjust its
lift setpoint. The COT will verify the setpoint is within
the allowed maximum limits in the PTLR. PORV actuation
could depressurize the RCS and is not required.

The 12 hour Frequency considers the unlikelihood of a low
temperature overpressure event during this time.

A Note indicates that this SR is not required to be
performed until 12 hours after decreasing RCS cold leg

itemperature to s 350 F. The COT cannot be performed until '

in the LTOP MODES when the PCRV lift setpoint can be reduced
to the LTOP setting. The test must be performed within
12 hours after entering the LTOP MODES.

IN
V
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LTOP System
B 3.4.12

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.12.8

Performance of a CHANNEL CALIBRATION on each required PORV
actuation channel is required every 18 months to adjust the
whole channel so that it responds and the valve opens within
the required range and accuracy to known input.

REFERENCES 1. 10 CFR 50, Appendix G.
1

2. Generic Letter 88-11.

3. ASME. Boiler and Pressure Vessel Code. Section III.

4. UFSAR Chapter 15.
.

5. Generic Letter 90-06..
,

6. Safety Evaluation Report. dated August 31. 1990. '

/~T 7. ASME. Boiler and Pressure Vessel Code. Section XI. -

(./

,
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RCS Operational LEAKAGE
B 3.4.13 |

B 3.4 REACTOR COOLANT SYSTEM (RCS)(
B 3,4.13 RCS Operational LEAKAGE

BASES

BACKGROUND Components that contain or transport the coolant to or from
the reactor core make up the RCS. Component joints are made
by welding, bolting, rolling, or 3ressure loading. Valves
isolate connecting systems from tie RCS.

During plant life, the joint and valve interfaces can |
produce varying amounts of reactor coolant LEAKAGE, through j
either normal operational wear or mechanical deterioration.

|
The purpose of the RCS Operational LEAKAGE LCO is to limit
system operation in the presence of LEAKAGE from these

.

sources to amounts that do not compromise safety. This !

LCO specifies the types and amounts of LEAKAGE.

10 CFR 50. Appendix A, GDC 30 (Ref.1), requires means for
detecting and, to the extent practical, identifying the
source of reactor coolant LEAKAGE. Regulatory Guide 1.45
(Ref. 2) describes acceptable methods for selecting leakage

|A detection systems. The leakage detection instrumentation is
V discussed in Section 3.4.15.

The safety significance of RCS LEAKAGE varies widely
i depending on its source, rate, and duration. Therefore,

detecting and monitoring reactor coolant LEAKAGE into the
| containment area is necessary. Quickly separating the
'

identified LEAKAGE from the unidentified LEAKAGE is
necessary to provide quantitative information to the
operators. allowing them to take corrective action should a
leak occur that is detrimental to the safety of the facilityt

and the public.
;

A limited amount of leakage inside containment is expected
| from systems that cannot be made 100% leaktight. Leakage

.

|

L from these systsms should be detected, located (identified).
; and isolated in such a manner, if possible, to not interfere

with detection of unidentified RCS leakage.
!

O
1
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RCS Operational LEAKAGE
B 3.4.13

( BASES

BACKGROUND (continued)

This LC0 deals with protection of the Reactor Coolant
Pressure Boundary (RCPB) from degradation and the core from
inadequate cooling, in addition to preventing the accident
analyses radiation release assumptions from being exceeded.
The consequences of violating this LCC include the
possibility of a Loss Of Coolant Accident (LOCA). However,
the ability to monitor leakage provides advance warning to
)ermit unit shutdown before a LOCA occurs. This advantage
las been shown by " leak before break" studies.,

APPLICABLE Except for primary to secondary LEAKAGE. the safety analyses
SAFETY ANALYSIS do not address operational LEAKAGE. However, other

operational LEAKAGE is related to the safety analyses for
LOCA: the amount of leakage can affect the probability of
such an event. The safety analysis for an event resulting
in steam discharge to the atmosphere assumes 1 gpm primary
to secondary LEAKAGE as the initial condition.

Primary to secondary LEAKAGE is a factor in the dose
f releases outside containment resulting from a Steam Line
( Break (SLB) accident because such leakage contaminates the

secondary fluid. Other accidents or transients involve
secondary steam release to the atmosphere, such as a Steam
Generator Tube Rupture (SGTR). The SGTR is more limiting
than the SLB for site radiation releases.

The UFSAR (Ref. 3) analysis for SGTR assumes the
contaminated secondary fluid is released for a limited time
via the steam generator PORV. After a tube rupture occurs,
reactor coolant immediately begins flowing from the primary
system into the secondary side of the ruptured steam
generator causing the RCS pressure to decrease until a
reactor trip occurs on low pressurizer pressure. The
analysis assumes a Loss of Offsite Power occurs coincident
with the reactor trip causing the Reactor Coolant Pumps to
trip and the main condenser to become unavailable when the
circulating water pumps are lost.

O
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RCS Operational LEAKAGE
B 3.4.13

BASES

l
APPLICABLE SAFETY ANALYSES (continued)

After the reactor tri]s. the core power quickly decreases to
decay heat levels. T1e steam dump system cannot be used to
dissipate the core decay heat due to the unavailable
condenser. Therefore, the secondary pressure increases in ;

the Steam Generators (S s) until the steam generator PORVs '

open at which time the ruptured steam generator PORV is :
assumed to fai.1 in the open position. The ruptured SG 1

failed PORV is isolated when the block valve is manually
closed twenty minutes after the PORV first opened. The
1 gpm primary to secondary LEAKAGE is relatively

,inconsequential to the results of this analysis. !

The dose consequences resulting from the SLB accident are
well within the limits defined in 10 CFR 100.

1

To support the use of sleeving techniques for steam !
generator tube repair, the Unit 1 primary to secondary j
leakage limits are conservatively reduced from 500 gpd for 1

any single steam generator and 1 gpm total to 150 gpd for
any single steam generator and 600 gpd total (Ref. 4).

(~N The RCS operational LEAKAGE satisfies Criterion 2 of
~\d 10 CFR 50.36(c)(2)(ii).

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being
indicative of material deterioration. LEAKAGE of this
type is unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LC0 could result in continued
degradation of the RCPB, LEAKAGE past seals valve
seats, and gaskets is not pressure boundary LEAKAGE.

A
V

BRAIDWOOD - UNITS 1 & 2 B 3.4.13 - 3 Revision 0

_ ,



_.__ _ _ _ . . _

RCS Operational LEAKAGE
B 3.4.13

m
(j BASES

LC0 (continued)

b. Unidentified LEAKAGE
,

One gallon per minute (gpm) of unidentified LEAKAGE is
allowed as a reasonable minimum detectable amount that
the containment air monitoring and coritainment sum) '

discharge flow monitoring equipment can detect witlin
a reasonable time period. Violation of this LCO could
result in continued degradation of the RCPB. if the
LEAKAGE is from the pressure boundary.

c. Identified LEAKAGE I

Up to 10 g]m of identified LEAKAGE is considered
allowable Jecause LEAKAGE is from known sources that
do not interfere with detection of unidentified
LEAKAGE and is well within the capability of the RCS
Makeup System. Identified LEAKAGE includes LEAKAGE to
the containment from specifically known and located
sources, but does not include pressure boundary
LEAKAGE or controlled Reactor Coolant Pump (RCP) seal

1
leakoff (a normal function not considered LEAKAGE). IA Violation of this LCO could result in continued !U degradation of a component or system. |

l

d. Primary to Secondary LEAKAGE throuah All Steam |

Generators (SGs) i

Total primary to secondary LEAKAGE amounting to
600 gallons per day through all SGs not isolated from
the RCS produces acceptable offsite doses in the SLB
accident analysis. Violation of this LCO could exceed
the offsite dose limits for this accident. Primary to
secondary LEAKAGE must be included in the total

!

allowable limit for identified LEAKAGE. j

i
|

Ox)
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RCS Opet ,tional LEAKAGE
B 3.4.13

i BASES

LCO (continued)

e. Primary to Secondary LEAKAGE throuah Any One SG

The 150 gallons )er day limit on one SG is based on
the assumption tlat a single crack leaking this amount
would not propagate to a SGTR under the stress
conditions of a LOCA or a main steam line rupture. If
leaked through many cracks, then the cracks are very
small, and the above assumption is conservative.

,

! LCO 3.4.14. "RCS Pressure Isolation Valve (PIV) Leakage."
i measures leakage through each individual Pressure Isolation

Valve (PIV) and can impact this LCO. Of the two PIVs in
series in each isolated line, leakage measured through one
PIV does not result in RCS LEAKAGE when the other is leak
tight. If both valves leak and result in a loss of mass
from the RCS. the loss must be included as identified

i LEAKAGE.

APPLICABILITY- In MODES 1. 2. 3. and 4. thep greater due to RCS pressure. potential for RCPB LEAKAGE is
v

| In MODES 5 and 6. LEAKAGE limits are not re
the reactor coolant pressure is far lower, quired because'

resulting in
lower stresses and reduced potentials for LEAKAGE.

ACTIONS A.1

Unidentified LEAKAGE. identified LEAKAGE. or primary to
secondary LEAKAGE in excess of the LCO limits must be
reduced to within limits within 4 hours. This Completion
Time allows time to verify leakage rates and either identify,

| unidentified LEAKAGE or reduce LEAK /.GE to within limits
before the reactor must be shut down. This Required Action

L is necessary to prevent further deterioration of the RCPB.
|

!

.

bs
U

-
,
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RCS Operational LEAKAGE
B 3.4.13

h BASES

ACTIONS (continued) |

B.1 and B.2

If any pressure boundary LEAKAGE exists, or if unidentified
LEAKAGE. identified LEAKAGE. or primary to secondary LEAKAGE
cannot be reduced to within limits within 4 hours. the
reactor must be brought to lower pressure conditions to
reduce the severity of the LEAKAGE and its potential
consequences. It should be noted that LEAKAGE past seals
and gaskets is not pressure boundary LEAKAGE. The unit must
be brought to MODE 3 within 6 hours and MODE 5 within
36 hours. This action reduces the LEAKAGE and also reduces
the factors that tend to degrade the pressure boundary.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging plant systems. In MODE 5. the 3ressure stresses
acting on the RrPB are much lower, and furtler deterioration
is much less likely.

ry
''

, ,f
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' RCS Operational LEAKAGE
'

.

< B 3.4.13

, .

_ /. BASES;

? SURVEILLANCE- SR-34i13.1-
-

' REQUIREMENTS
'- '

'

Verifying RCS LEAKAGE to be within the LC0 limits ensures
C the integrity of the RCPB is maintained. Pressure boundary

"..
~ LEAKAGE would at first appear as unidentified LEAKAGE and

'

can'only be positively; identified by inspection. It should
.be noted that LEAKAGE past seals. valve seats, and gaskets'

'is not' pressure boundary LEAKAGE. . Unidentified LEAKAGE and
identified LEAKAGE are determined by performance of an RCS
water inventory balance. Primary to secondary -leakage is a
component of the gross leakage as determined by the

' performance of an RCS inventory balance. Primary to
secondary ~ leakage is quantified by analysis of the

P - radionuclides present iii secondary feedwater, steam, or
condensate, or the noncondensible gaseous effluent.

The RCS water inventory balance must be performed with the
reactor at steady state operating conditions a'..d near
operating pressure. Therefore. a Note is added allowing'

that this SR is not required to be performed until 12 hours
.

after establishing steady state operation. The 12 hour
. allowance provides sufficient time to collect and process

f~1 all necessary data after stable plant conditions are
1/ established.

Steady state operation is required to perfonn a proper
inventory balance since calculations during maneuvering are
not useful, For RCS operational LEAKAGE determination by
water inventory balance, steady state is defined as
st?ble RCS pressure (= 2150 psig) tem)erature, power level.
3ressurizer and makeup tank levels. maceup and letdown, and
RCP seal injection and return flows.

An early warning of pressure boundary LEAKAGE or
unidentified LEAKAGE is provided by the systems that monitor
the containment atmosphere radioactivity and the containment
sum) level. It should be noted that LEAKAGE past seals and
gascets is not pressure boundary LEAKAGE. These leakage
detection systems'are specified in LC0 3.4.15. "RCS Leakage
Detection Instrumentation." 1

The 72 hour Frequency during steady state operation is a I
reasonable interval to trend LEAKAGE and recognizes the '

importance of early leakage detection in the prevention of
n accidents.

4
-
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RCS Operational LEAKAGE
B 3.4.13

-%

i(
I' BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.13.2
1

1

This SR provides the means necessary to determine SG
OPERABILITY. The requirement to demonstrate SG tube
integrity in accordance with the Steam Generator Tube
Surveillance Program emphasizes the importance of SG tube
integrity, even though this Surveillance cannot be performed
at normal operating conditions. ,

'

REFERENCES 1. 10 CFR 50. Appendix A. GDC 30.

2. Regulatory Guide 1.45. May 1973.

3. UFSAR. Chapter 15.

4. Safety Evaluation Report. dated May 7. 1994,
i

,,
,
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RCS PIV Leakage
,

B 3.4.14 |

| I

|( B 3.4 REACTOR COOLANT SYSTEM (RCS)

| B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage-,

!

j. BASES
|

| BACKGROUND 10 CFR 50.2. 10 CFR 50.55a(c). and GDC 55 of 10 CFR 50. )
| Appendix A (Refs.1, 2. and 3). define RCS PIVs as any two ;
! normally closed valves in series within the Reactor Coolant :

Pressure Boundary (RCPB). which separate the high pressure !
RCS from an attached low pressure system. During their |

i lives, these valves can produce varying amounts of reactor '

coolant leakage through either normal operational wear or<

mechanical deterioration. The RCS PIV Leakage LCO allows
RCS high pressure operation when leakage through these
valves exists in amounts that do not compromise safety..

The PIV leakage limit applies to each individual valve.
Leakage through both series PIVs in a line must be included

|as part of the identified LEAKAGE. governed by LCO 3.4.13.
"RCS O mrational LEAKAGE." This is true during operation
only w1en the loss of RCS mass through two series valves is
determined by a water inventory balance (SR 3.4.13.1). A

~T(V known component of the identified LEAKAGE before operation4

begins is the least of the two individual leak rates
determined for leaking series PIVs during the required
surveillance testing: leakage measured through one PIV in a
line is not RCS operational LEAKAGE if the other is
leaktight.

Although this specification provides a limit on allowable
PIV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage limit is an indication that
the PIVs beti;een the RCS and the connecting systems are
degraded or degrading. PIV leakage could lead to
overpressarization of the low pressure piping or components.
Failure consequences could be a Loss Of Coolant Accident
(LOCA) outside of containment, an unanalyzed accident. that
could degrade the ability for low pressure injection.

-
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RCS PIV Leakage
B 3.4.14
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_ BASES>

BACKGROUND (continued)

The basis for this LCO is the 1975 NRC " Reactor Safety
L Study" (Ref. 4) that identified potential intersystem LOCAs
'

as a significant contributor to the risk of core melt. A t

subsequent study (Ref. 5) evaluated various PIV,

'

;
configurations to determine the probability of intersystem

i LOCAs. PIVs are provided to isolate the RCS from the
;

| following connected systems:
}

| a. Residual Heat Removal (RHR) System:
,

b. Safety Injection (SI) System: and

c. Chemical and Volume Control System.

Violation of this LCO could result in continued degradation |
| of a PIV. which could lead to overpressurization of a low

pressure system and the loss of the integrity of a fission
product barrier.

'
| APPLICABLE Reference 4 identified potential intersystem LOCAs as a

SAFETY ANALYSES significant contributor to the risk of core melt. The !
t

dominant accident sequence in the intersystem LOCA category
is the failure of the low 3ressure portion of the RHR System {
outside of containment. T1e accident is the result of a i

. postulated failure of the PIVs. which are part of the RCPB.
| and the subsequent pressurization of the RHR System

downstream of the PIVs from the RCS. Because the low
pressure portion of the RHR System is designed for 600 psig.

| overpressurization failure of the RHR low pressure line
could result in a LOCA outside containment and subsequent
risk of core melt.

,

Reference 5 evaluated various PIV configurations, leakage
i testing of the valves, and operational changes to determine

the effect on the probability of intersystem LOCAs. This
study concluded that periodic leakage testing of the PIVs
can substantially reduce the probability of an intersystem

| LOCA.

RCS PIV leakage satisfies Criterion 2 of
i'

10 CFR 50.36(c)(2)(ii). !

:

I

:

'O
;

( BRAIDWOOD - UNITS 1 & 2 B 3.4.14 - 2 Revision 0
I

|
,

y|



sa,.. 4 ..2 e ..__a. 2 # .._ .. . a.- - ...A . s aA , ,__m & - ,..s.,_.u.m a. , aa .-

RCS PIV Leakage '

B 3.4.14 4

-( ' BASES

LC0 RCS PIV OPERABILITY protects the low pressure systems
attached to the RCS from potential failure due to
overpressurization. This protection (i.e.. RCS PIV
OPERABILITY) is provided by both the leak tight PIVs and the
RHR System suction isolation valve interlocks.

RCS PIV leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage is usually on
the order of drops per minute. Leakage that increases
significantly suggests that something is operationally wrong
and corrective action must be taken.

The LCO PIV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm. The previous
criterion of 1 gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in

| higher personnel radiation exposures. A study concluded a
; leakage rate limit based on valve size was superior to a
| single allowable value (Ref. 6).

Reference 7 permits leakage testing at a lower pressure
O differential than betueen the specified maximum RCS pressure

'

i and the normal pressure of the connected system during RCS
operation (the maximum 3ressure differential) in those types,

of valves in which the ligher service pressure will tend to
diminish the overall leakage channel opening. In such
cases, the observed rate may be adjusted to the maximum
pressure differential by assuming leakage is directly
proportional to the pressure differential to the one half
power.

;

;

'
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LCO (continued)

The following valves are RCS PIVs:

Valve Number. Function

SI8900A, B. C. D Charging /SI check valve
S18815 Charging /SI backup check

valvc
SI8948A. B. C. D Accumulator check valve
SI8956A. B. C, D Accumulator backup check

valve
SI8818A B. C. D RHR cold leg check valve
SI8819A. B. C. D SI cold leg check valve
SI8949A. B. C. D SI hot leg check valve
SI8905A. B. C. D SI hot leg backu) check valve
S18841A B RHR hot leg checc valve
RH8701A. B RHR suction Motor Operated

Valve (MOV)
RH8702A, B RHR suction MOV

O APPLICABILITY In MODES 1, 2, 3. and 4. this LC0 ap) lies because the PIV
leakage potential is greatest when t1e RCS is pressurized.

In MODES 5 and 6. leakage limits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for a LOCA outside the
containment.

ACTIONS The Actions are modified by two Notes. Note 1 provides
clarification that separate entry into a Condition is '

allowed for each flow path. This is allowed based upon the
functional independence of the flow path. Note 2 requires
an evaluation of affected systems if a PIV is inoperable.
The leakage may have affected system operability. or
isolation of a leaking flow path with an alternate valve may
have degraded the ability of the interconnected system to
perform its safety function.

..
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|(/%) BASESt
;

. ACTIONS (continued)
|

!
>

A.1 and A.2
\

The flow path must be isolated by two valves. Required,

,

| Actions A.1 and A.2 are modified by a Note that the valve |; used for isolation must meet the same leakage requirements .

! as the PIVs and must be within the RCPB or the high pressure |

L portion of the system.

!Required Action A.1 recuires that the isolation with one
val <e must be performec within 4 hours. Four hours provides ';

! time to reduce leakage in excess of the allowable limit and
to isolate the affected system if leakage cannot be reduced.
The 4 hour Completion Time allows the actions and restricts

! the cperation with leaking isolation valves.

Required Action A2 specifies that the double isolation
barrier of two valves be restored by closing some other 1

valve qualified for isolation or restoring one leaking PIV.|
'

The 72 hour Completion Time after exceeding the limit
considers the time required to complete this Action and the ;

low probability of a second valve failing during this '

| _O period.
'

!

|U i'

B.1 i
!

! The inoperability of the RHR System suction isolation valve !
interlock could allow inadvertent opening.of the valves at :
RCS 3ressures in excess of the RHR Systems design )ressure. :

If tie RHR System suction isolation valve interloc( is !
inoperable, operation may continue as long as the affected ,

; RHR suction penetration is closed by at least one '
' de-energized power operated valve within 4 hours. This i
l Action accomplishes the purpose of the interlock function. '

;

!O
4
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ACTIONS (continued) |

C.1 and C.2

If the Required Actions and associated Completion Times of
Conditions A and B are not met. the unit must be brought to

.

!

a MODE in which the requirement does not apply. To achieve
this status. the unit must be brought to MODE 3 within
6 hours and MODE 5 within 36 hours. This Action may reduce
the leakage and also reduces the potential for a LOCA
outside the conisinment. The allowed Completion Times are
reasonable bern~on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging p1 ant systems.

SURVEILLANCE SR 3.4.14.1
REQUIREMENTS

Performance of leakage testing on each RCS PIV or isolation
valve used to satisfy Required Action A.1 and Required
Action A.2 is required to verify that leakage is below the
specified limit and to identify each leaking valve. TheA leakage limit of 0.5 gpm per inch of nominal valve diameterU up to 5 gpm maximum applies to each valve. Leakage testing
requires a stable pressure condition.

For two PIVs in series, the leakage requirement applies to
each valve individually and not to the combined leakage
across both valves. If the PIVs are not individually
leakage tested, one valve may have failed completely and not
be detected if the other valve in series meets the leakage
requirement. In this situation, the protection provided by i

redundant valves would be lost. '

Testing is to be performed every 18 months, a typical
refueling cycle, if the plant does not go into MODE 5 for at
least 7 days. The 18 month Frequency is consistent with
10 CFR 50.55a(g) (Ref. 8) as contained in the Inservice
Testing Program. is within the frequency allowed by the
American Society of Mechanical Engineers (ASME) Code.
Section XI (Ref. 7).

-
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SURVEILLANCE REQUIREMENTS (continued)

Testing must a' Iso be performed prior to entering MODE 2 |<

whenever the unit has been in MODE 5 for a 7 days if leakage
| testing has not been performed once within the previous

9 months. '

l
The leakage testing is typically performed at the RCS '

pressure associated with MODES 1 and 2. This permits )leakage testing at high differential pressures with ;

stable conditions. However, test pressures less than |

2235 psig but greater than 350 psig are allowed. When
measured at these reduced pressures, observed leakage must
be adjusted for the actual test pressure up to 2235 psig !
assuming the leakage to be directly 1

differential to the one half power. proportional to pressurei

This SR is modified by three Notes. Note 1 allows entry
into MODES 3 and 4 to establish the necessary differential
pressures and stable conditions to allow for performance of

| this Surveillance. Note 1 is applicable to all Frequencies
of this Surveillance.

,f In addition, testing must be performed once after the valve
! \ has been opened by flow or exercised to ensure tight j

reseating. PIVs disturbed in the performance of this |
| Surveillance should also be tested unless it has been. |

established (per Note 2) that an infinite testing loop I

cannot practically be avoided. Testing must be performed !
| within 24 hours after the valve has been reseated if in '

i MODE 1 or 2. or prior to entry into MODE 2 if not in MODE 1
,

| or 2 at the end of the 24 hour period. Within 24 hours is a |reasonable and practical time limit for performing this test
after opening or reseating a valve. |

,

|

Note 3 exemats the RHR suction isolation valves (RH8701A
and B and Rl8702A and B) from the specified Frequency of,

this testing since these MOVs are not subject to the same'

i failure characteristics as a check valve that has actuated
! due to flow.
:

|

:

O_
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SURVEILLANCE REQUIREMENTS (continued)
-

SR 3.4.14.2
i

The interlock setpoint that prevents the RHR System suction |
.

; isolation valves from being opened is set so the actual RCS
]pressure must be < 360 asig to open the valves. This.

*: setpoint ensures the RHR design pressure will not be.

exceeded and the RHR relief valves will not lift. The
18 month Frequency is based on the need to perform the4

: Surveillance under conditions that apply during a unit
i

outage. The 18 month Frequency is also acceptable based on ;
consideration of the design reliability (and confirming ;
operating experience) of the equipment..

.

|.

: REFERENCES 1. 10 CFR 50.2.
1

2. 10 CFR 50.55a(c).

3. 10 CFR 50. Appendix A. Section V. GDC 55. |

4. WASH-1400 (NUREG-75/014), Appendix V. October 1975. )
5. NUREG-0677. May 1980.

6. EG&G Report. EGG-NTAP-6175.

7. ASME. Boiler and Pressure Vessel Code. Section XI.

8, 10 CFR 50.55a(g)..

)

!
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,
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS Leakage Detection Instrumentation f

BASES

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref.1) recuires means i

for detecting and, to the extent practical, icentifying the
location of the source of RCS LEAKAGE. Regulatory
Guide 1.45 (Ref. 2) describes acceptable methods for i
selecting leakage detection systems.. !

Leakage detection systems must have the capability to detect '|significant Reactor Coolant Pressure Boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure. |

Thus, an early indication or warning signal is necessary to 1
permit p aper evaluation of all unidentified LEAKAGE. '

Industry practice has shown that water flow changes of 0.5
to 1.0 gpm can be readily detected in contained volumes by |

monitoring changes in water level, in flow rate, or in the i

operating frequency of a aump. The containment sump. used |/~ to collect unidentified LEAKAGE, is instrumented to alarm ib} for leakages of 1,0 gpm. This sensitivity is acceptable for I

detecting increases in unidentified LEAKAGE.

The reactor coolant contains radioactivity that, when
released to the containment, can be detected by radiation i

monitoring instrumentation. Instrument sensitivities of !410 vCi/cc radioactivity for particulate monitoring and of !4
10 Ci/cc radioactivity for gaseous monitoring are '

3ractical for these leakage detection systems.
Radioactivity detection systems are included for monitoring
both particulate and gaseous activities because of their
sensitivities and rapid responses to RCS LEAKAGE.

An increase in humidity of the containment atmosphere would
indicate release of water vapor to the containment. Dew !
Joint temperature measurements can thus be used to monitor !

lumidity levels of the containment atmosphere as an ]
indicator of potential RCS LEAKAGE.

;

|
!

|

O !
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BASES

BACKGROUND (continued)

Since the humidity level is influenced by several factors, a
quantitative evaluation of an indicated leakage rate by this
means may be questionable and should be compared to observed
increases in liquid flow into or from the containment sump.
Humidity level monitoring is considered most useful as an
indirect alarm or indication to alert the operator to a
potential problem. Humidity monitors are not required by

| this LCO.

Air temperature and pressure monitoring methods may also be
j used to infer unidentified LEAKAGE to the containment.

Containment temperature and pressure fluctuate slightly'

during unit operation but a rise above the normally
indicated range of values may indicate RCS leakage into the |,

| containment. The relevance of. temperature and pressure ;

1
; measurements are affected by containment free volume and.
L for temperature, detector location. Alarm signals from
! these instruments can be valuable in recognizing rapid and
| sizable leakage to the containment. Temperature and

pressure monitors are not required by this LCO.;

|

APPLICABLE' The need to evaluate the severity of an alarm or an
SAFETY ANALYSES indication is important to the operators, and the ability to

compare and verify with indications from other systems is
necessary. The system response times and sensitivities are ;

I described in the UFSAR (Ref. 3).
!

-

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring RCS LEAKAGE into the containment

! area is necessary. Quickly separating the identified
L LEAKAGE from the unidentified LEAKAGE provides quantitative
! information to the operators, allowing them to take
L corrective action should a leak occur detrimental to the !

| safety of the plant and the public.

RCS leakage detection instrumentation satisfies Criterion 1
,

| of 10 CFR 50.36(c)(2)(ii).

,

O
.
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[ LCO- One method'of protecting against large RCS leakage derives.

from the ability of instruments to rapidly detect extremely
small leaks. This LCO requires instruments of diverse.

monitoring principles to be OPERABLE to provide a high1

degree of confidence that extremely small leaks.are detected
in time to allow actions to place the unit in a safe

!- condition, when RCS LEAKAGE indicates possible RCPB
degradation.

The LCO is satisfied when monitors of diverse measurement
means are available. Thus. the containment sump monitor, in
combination with a gaseous or particulate radioactivity
monitor, provides an acceptable minimum. The containment
floor drain sump flow monitor (RF008) and the reactor cavity
sump flow monitor (RF010) are utilized to fulfill the
containment sump monitor requirement.

For the containment atmosphere radioactivity monitor, the
PR011A (particulate) or PR011B (gaseous) monitor satisfies
the LCO requirement.

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1.
2. 3. and 4. RCS leakage detection insk wnentation is
required to be OPERABLE.

In MODE 5 or 6. the temperature is to be 5 200 F and
pressure is maintained low or at atmospheric pressure.
Since the temperatures and pressures are far lower than
those for MDDES 1. 2, 3. and 4, the likelihood of leakage
and crack propagation are much smaller. Therefore, the

.

recuirements of this LCO are not applicable in MODES 5
anc 6.

,

Y
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BASES ;

;

ACTIONS A.1 and A.2

With the required containment sump monitor inoperable, no
other form of sampling can provide the equivalent
information: however, the containment atmosphere

,

| radioactivity monitor will provide indications of changes in ;
i leakage. Together with the atmosphere monitor, the periodic
j surveillance for RCS water inventory balance. SR 3.4.13.1.

must be performed at an increased frequency of 24 hours to !
3rovide information that is adeauate to detect leakage. A '

iote is added allowing that SR 3.4.13.1 is not required to i
| be performed until 12 hours after establishing steady state '

operation (stable RCS pressure, temperature, power level. ;
|

3ressurizer and makeup tank levels, makeup and letdown. and |
,

RCP seal injection and-return flows). The 12 hour allowance
;

provides sufficient time to collect and process alli

| necessary data after stable plant conditions are
established.

Restoration of the required sump monitor to OPERABLE status
within a Completion Time of 30 days is required to regain '

the function after the monitor's failure. This time isp acceptable, considering the Frequency and adequacy of the
A RCS water inventory balance required by Required Action A.1.

,

Required Action A.1 and Required Action A.2 are modified by
a Note that indicates that the provisions of LCO 3.0.4 are
not applicable. As a result, a MODE change is allowed when .

the containment sump monitor is inoperable. This allowance
is provided because other instrumentation is available to
monitor RCS leakage.

O:
i
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ACTIONS (continued) :

B.1.1. B.1.2. and B.2
,

With both gaseous and particulate containment atmosphere ,

radioactivity monitoring' instrumentation channels !
inoperable. alternative action is required. Either grab j

'

! samples of the containment atmosphere must be taken and
analyzed for gaseous and particulate radioactivity or water
inventory balances, in accordance with SR 3.4.13.1, must be i

performed to provide alternate periodic information. )

With a sample obtained and analyzed or water inventory
balance performed every 24 hours, the reactor may be
operated for up to 30 days to allow restoration of the
required containment atmosphere radioactivity monitors.

The 24 hour interval provides periodic information that is
adequate to detect leakage. A Note is added ,llowing that

, SR 3.4.13.1 is not required to be performed until 12 hours
! after establishing steady state operation (stable RCS
! pressure, temperature, power level, pressurizer and makeup'

tank levels, makeup and letdown, and RCP seal injection and
' y return flows). The 12 hour allowance provides sufficient
s/ time to collect and process all necessary data after'

L stable plant conditions are established. The 30 day
Comaletion Time recognizes at least one other form of
leacage detection is available.

Recuired Action. B.1 and Required Action B.'2 are modified by
a hote that indicates that the provisions of LCO 3.0.4 are ;

not applicable. As a result, a MODE change is allowed when |
the gaseous and particulate containment atmosphere i
radioactivity channel is inoperable. This allowance is !
provided because other instrumentation is available N
monitor RCS leakage.

;

i

|

O:
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ACTIONS (continued) |
C.1 and C.2

If a Required Action and associated Completion Time of
Condition A or 8 is not met, the unit must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the unit must be brought to at least MODE 3
within 6 hours and to MODE 5 within 36 hours. The allowed !
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

{L1

With all required monitors inoperable, no means of
monitoring leakage are available, and immediate actions, iri
accordance with LCO 3.0.3. are required.

SURVEILLANCE SR 3.4.15.!
(' REQUIREMENTS
( SR 3.4.15.1 requires the performance of a CHANNEL CHECK of

the required containment atmosphere radioactivity monitor.
The check gives reasonable confidence that the channel is
operating properly. The Frequency of 12 hours is based on I

instrument reliability and is reasonable for detecting off
.

normal conditions.|

SR 3.4.15.2

SR 3.4.15.2 requires the performance of a COT on the
required containment atmosphere radioactivity monitor. The
test ensures that the monitor can perform its function in
the desired manner. The test consists of exercising the i
digital computer hardware using data base manipulation and !
injecting simulated process data to verify OPERABILITY of !

alarm and trip functions. The test verifies the alarm ,

setpoint and relative accuracy of the instrument string. |
The Frequency of 92 days considers instrument reliability. ;

and operating experience has shown that it is proper for
I detecting degradation.

.

|

'
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RCS Leakage Detection Instrumentation
B 3.4.15

. ) BASES.
r

. SURVEILLANCE REQUIREMENTS (continued) '

SR 3.4.15.3 and SR 3.4.15.4

These SRs require the performance of a CHANNEL CALIBRATION
for each of the required RCS leakage detection
instrumentation channels. The calibration verifies the
accuracy of the instrument string, including the instruments i

located inside containment. The Frequency of 18 months is a
typical refueling cycle arid considers channel reliability.
Again, operating experience has proven that this Frequency
is acceptable.

__

REFERENCES 1. 10 CFR 50, Appendix A. Section IV, GDC 30. :
,

2. Regulato?y Guide 1.45. t

-3. UFSAR, Section 5.2.5. '

;

(
:
!

!

4

i

i

|

|

O'

,

'
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|

!' /*
! B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4 16 RCS Specific Activity

l
BASES

BACKGROUND The maximum dose to the whole body and the thyroid that an
individual at the site boundary can receive for 2 hours

,

, during an accident is specified in 10 CFR 100 (Ref.1). The 1
| limits on specific activity ensure that the doses are held i
| to a small fraction of the 10 CFR 100 limits during analyzed j

transients and accidents. !

|
The RCS specific activity LC0 limits the allowable I
concentration level of radionuclides in the reactor coolant. l
The LCO limits are established to minimize the offsite i

radioactivity dose consequences in the event of a Steam '

Generator Tube Rupture (SGTR) accident.

The LCO contains specific activity limits for both DOSE |ECUIVALENT I-131 and gross specific activity. The allowable '
,

: levels are intended to limit the 2 hour dose at the site !
! boundary to a small fraction of the 10 CFR 100 dose '

A guideline limits, The limits in the LCO are standardized. I|V' based on parametric evaluations of offsite radioactivity
, dose consequences for typical site locations.
I

! The parametric evaluations showed the potential offsite dose
levels for a SGTR accident were an appropriately small
fraction of the 10 CFR 100 dose guideline limits. Each
evaluation' assumes a broad range of site applicable

.
atmospheric dispersion factors in a parametric evaluation.

!

I

i APPLICABLE The LC0 limits on the specific activity of the reactor
| SAFETY ANALYSES coolant ensures that the resulting 2 hour doses at the site
| boundary will not exceed a sma" fraction of the 10 CFR 100

<'

dose guideline limits following a SGTR accident. The SGTR |
safety analysis (Ref. 2) assumes the specific activity of |

! the reactor coolant at the LCO limit and an existing reactor i

coolant Steam Generator (SG) tube leakage rate of 1 gpm.i

! The safety analysis assumes the specific activity of the
secondary coolant at its limit of 0.1 pCi/gm DOSE EQUIVALENT
I-131 from LCO 3.7.3. " Secondary Specific Activity."

!

,

!O -

1 :
.
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. RCS Specific Activity
! B 3.4.16

|- BASES
} .

APPLICABLE SAFETY ANALYSES (continued)
.

The analysis for the SGTR accident establishes the
acceptance limits for RCS specific activity. Reference to
this analysis is used to assess changes to the unit that<

could affect RCS specific activity. as they relate to the
acceptance limits.

| The analysis is for two cases of reactor coolant specific
activity. One case assumes specific activity at 1.0 gCi/gm
DOSE EQUIVALENT I-131 with a concurrent large iodine spike
that increases the I-131 iodine release rate from the fuel
to the coolant to a value 500 times greater than the release

~

i

rate corresponding to the initial primary system iodine
concentration. The second case assumes the initial reactor ,

coolant iodine activity at 60.0 #Ci/gm DOSE EQUIVALENT I-131 '

due to a pre-accident iodine spike caused by an RCS I

transient. In both cases, the noble gas activity in the
reactor coolant assumes 1% failed fuel, which closely equals ,

the LCO limit of 100/E pCi/gm for gross specific activity. j
i

An SGTR event causes a reduction in reactor coolant |
inventory. The reduction initiates a reactor trip from a '

b]. low pressurizer pressure signal or an RCS Overtemperature
AT signal.

If a coincident loss of offsite power occurs. the steam dump
valves close to protect the condenser. The rise in pressure
in the ruptured SG discharges radioactively contaminated

; steam to the atmosphere through the SG power operated relief
,

|- valves and the main steam safety valves. The unaffected SGs 1

remove core decay heat by venting steam to the atmosphere
until the cooldown ends.

The safety analysis shows the radiological consequences of
an SGTR accident are within a small fraction of the
Reference 1 dose guideline limits. Operation with iodine
specific activity levels greater than the LCO limit is
permissible, if the activity levels do not exceed the limits
shown in Figure 3.4.16-1, in the applicable s)ecification.
for more than 48 hours. The safety analysis las concurrent
and pre-accident iodine spiking levels up to 60.0 gCi/gm

| DOSE EQUIVALENT I-131.

BRAIDWOOD - UNITS 1 & 2 8 3.4.16 - 2 Revision 0
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h BASES
,

| APPLICABLE SAFETY ANALYSES (continued)
:

' The remainder of the above limit permissible iodine levels i

shown in Figure 3.4.16-1 are acceptable because of the low-
probability of a SGTR accident occurring during the
established 48 hour time limit. The occurrence of an SGTR !

accident at these permissible levels could increase the site
boundary dose levels, but still be within 10 CFR 100 dose !
guideline limits.

The limits on RCS specific activity are also used for
establishing standardization in radiation shielding and
plant personnel radiation protection practices.

RCS specific activity satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

! LCO The specific iodine activity is limited to 1.0 pCi/gm DOSE
EQUIVALENT I-131. The gross specific activity in the I

( reactor coolant _is limited to the number of pCi/gm equal to
100 divided by E (average disintegration energy of the sum

/~~
(,)T of the average beta and gamma energies of the coolant|

nuclides). The limit on DOSE EQUIVALENT I-131 ensures the i

2 hour thyroid dose to an individual at the site boundary i

during the Design Basis Accident (DBA) will be a small
fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2 hour whole body dose to an
individual at the site boundary during the DBA will be a
small fraction of the allowed whole body dose.

I

The SGTR accident analysis (Ref. 2) shows that the 2 hour
site boundary dose levels are within acceptable limits.
Violation of the LCO may result in reactor coolant !radioactivity levels that could, in the event of an SGTR. '

lead to site boundary doses that exceed the 10 CFR 100 dose
guideline limits.

i

:

f,

|D
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RCS Specific Activity
B 3.4.16

BASES

APPLICABILITY In MODES 1 and 2. and in MODE 3 with RCS average temperature
a 500 F. operation within the LCO limits for DOSE EQUIVALENT
I-131 and gross specific activity are necessary to contain
the potential consequences of an SGTR to within the :

acceptable site boundary dose values. ;

,

For operation in MODE 3 with RCS average temperature
< 500 F, and in MODES 4 and 5. the release of radioactivity
in the event of a SGTR is unlikely since the saturation
pressure of the reactor coolant is below the lift pressure
settings of the main steam safety valves.

,

ACTIONS A.1 and A.2

With the DOSE EQUIVALENT I-131 specific activity greater
than the LCO limit, samples at intervals of 4 hours must be
taken to demonstrate that the limits of Figure 3.4.16-1 are
not exceeded. The Completion Time of 4 hours provides

,

sufficient time to obtain and analyze a sample. Sampling is I
done to continue to provide a trend. i

OV The DOSE EQUIVALENT I-131 s)ecific activity must be restored
to within limits within 48 lours. The Completion Time of
48 hours is required, if the limit violation resulted from
normal iodine spiking.

A Note to the Required Actions excludes the MODE change
restriction of LCO 3.0.4. This exception allows entry into
the a]plicable MODE (S) while relying on the ACTIONS even
thoug1 the ACTIONS may eventually require unit shutdown.
This exception is acceptable due to the significant
conservatism incorporated into the s)ecific activity limit,
the low probability of an event whic1 is limiting due to
exceeding this limit, and the ability to restore transient
specific activity excursions while the unit remains at. or

;

proceeds to power operation. '

|

|

.

-
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-ACTIONS (continued)

B.1

If the Required Action and associated Completion Time of
Condition A is not met or if the DOSE EQUIVALENT I-131

i specific activity is in the unacce] table region of .

Figure 3.4.16-1. the reactor must )e brought to MODE 3 with I

P.CS average temperature < 500 F within 6 hours. The
. Completion Time of 6 hours is reasonable, based on operating
'

experience, to reach MODE 3 below 500 F from full power
conditions in an orderly manner and without challenging
plant systems. '

C.1

With the gross specific activity in excess of the allowed
limit. the unit must be placed in MODE 3 with RCS average
temperature < 500 F. This action lowers the saturation
pressure of the reactor coolant below the setpoints of the
main steam safety valves and prevents venting the SG to the
environment in an SGTR event. The Completion Time of
6 hours is reasonable, based on operating experience, to

'. Q reach MODE 3 below 500 F from full power conditions in an
V orderly manner and without challenging plant systems.,

'
\
t

i

SURVEILLANCE SR 3.4.16.1
REQUIREMENTS

SR 3.4.16.1 requires performing a gamma isoto]ic analysis as
a measure of the gross specific activity of t1e reactor
coolant at least once every 7 days. A gross radioactivity
analysis consists of the quantitative measurement of the
total specific activity of the reactor coolant except for
radionuclides with half lives < 10 minutes and all
radiciodines. The total specific activity is the sum of the
degassed beta-gamma activity and the total of all identified

; gaseous activities in the sample within 2 hours after the
'

sample was taken. Determination of the contributors to the
gross specific activity are based upon those energy peaks
identifiable with a 95% confidence level. The latest,

i. available data may be used for pure beta emitting
radionuclides. This Surveillance provides an indication of
any increase in gross specific activity.

|

!

O
V
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'

.c]i BASESt

,

| SURVEILLANCE REQUIREMENTS (continued) ?

Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO limit ,

under normal operating conditions. The Surveillance is
I applicable in MODES 1 and 2. and in MODE 3 with RCS average

temperature = 500 F. The 7 day Frequency considers the
unlikelihood of a gross fuel failure during the time. '

SR 3.4.16.2

! This Surveillance is performed in MODE 1 only to ensure |
| iodine remains within limit during normal operation and

.|following fast power changes when fuel failure is more apt
to occur. The 14 day Frequency is adequate to trend changes
in the iodine activity level, considering gross activity is -

monitored every 7 days. The Frequency between 2 and
6 hours after a power change = 15% RTP within a 1 hour,

; period, is established because the iodine levels peak during
,

'

L this time following fuel failure; samples at other times I
would provide inaccurate results. i

r
i

| SR 3.4.16.3 I

A radiochemical analysis for [ determination is required
every 184 days (6 months) with the unit operating in MODE 1i

' ,

equilibrium conditions. The E determination directly ;

relates to the LCO and is required to verify unit operation '

within the specified gross activity LCO limit. The analysis
for E is a measurement of the average energies per
disintegration for isotopes with half lives longer than,

! 10 minutes _ excluding iodines. The Frequency of 184 days
y recognizes E does not change rapidly.

This SR has been modified by a Note that indicates sampling
is required to be performed within 31 days after a minimum

| of 2 effective full power days and 20 days of MODE 1
! operation have elapsed since the reactor was last

subtritical for at least 48 hours. This ensures that the '

L radioactive materials are at equilibrium so the analysis for
E is representative and not skewed by a crud burst or other
similar abnormal event.

i
|

.
j

O
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() BASES :

REFERENCES. 1. 10 CFR 100.11. 1973. :

!
'

2. UFSAR, Section 15.6.3
,

3. Safety Evaluation Report. dated May 7. 1994.

1 4. Safety Evaluation Report, dated August 18. 1994.
i- ,

2 5. Safety Evaluation Report, dated November 9. 1995.
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RCS Loop Isolation Valves
B 3.4.17

,

!

B 3.4 REACTOR COOLANT SY. STEM (RCS)

B 3.4.17 RCS Loop Isolation Valves

BASES

i

! BACKGROUND The RCS may be operated with loops isolated ,n order to
'

perform maintenance. While operating with a loop isolated,
there is potential for inadvertently opening the isolation

| valves in the isolated loop. In this event, the coolant in
L the isolated loop would suddenly begin to mix with the

coolant in the unisolated portion of the RCS. Tnis
situation has the potential of causing a positive reactivity

1addition with a corresponding reduction of SD'i if:

a. The temperature in the isolated loop is lower than the
temperature in the unisolated portion of the RCS (cold
water incident): or

.

b. The boron concentration in the isolated loop is lower
than the boron concentration required in the RCS to

| meet SDM (boron dilution incident).

-

As discussed in the UFSAR (Ref. 1), the startup of an !
'

isolated loop is performed in a controlled manner that !
virtually eliminates any sudden positive reactivity addition l
from cold water or boron dilution because:

.

| a. LCO 3.4.18. "RCS Isolated Loop Startup,'' and plant
I operating procedures require that the boron
L concentration in the isolated loop be maintained
i higher than the required SDM boron concentration of

the unisolated portion of the RCS. thus eliminating
the potential for introducing coolant from the

; isolated loop that could dilute the boron
i concentration in the unisolated portion of the RCS to
| less than the required SDM boron concentration: ,

| b. The cold leg loop isolation valve cannot be opened
| unless the temperatures of both the hot and cold legs
'

of the isolated loop are within 20 F of the
temperatures of the hot and cold legs of the
unisolated portion of the RCS (compliance is ensured
by operating procedures and automatic interlocks): and

l-

O-
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B 3.4.17

BASES

BACKGROUND (continued)

c. Other automatic interlocks, all of which are part of
the Reactor Protection System (RPS), prevent opening
the hot leg loop isolation valve unless the cold leg
loop isolation valve is fully closed.

APPLICABLE During startu) of an isolated loop in accordance with
SAFETY ANALYSES LCO 3.4.18, t1e cold leg loop isolation valve interlocks and

operating procedures prevent opening of the valve until the
isolated loop and unisolated portion of the RCS boron
concentrations and t< oratures are within limits. This
ensures that any undesirable reactivity effect from the
isolated loop does not occur.

The safety analyses assume a minimum SDM as an initial
condition for Design Basis Accidents (DBAs) (Ref.1).
Violation of the LCO. combined with mixing of the isolated
loop coolant into the unisolated portiori of the RCS. could
result in the SDM being less than that assumed in the safety
analyses,

fV The above analyses are for DBAs that establish the
acceptance limits for the RCS loop isolation valves.
Reference to the analyses for these DBAs is used to assess
changes to the RCS loop isolation valves as they relate to
the acceptance limits.

The boron concentration of an isolated loop may affect SDM
and therefore RCS loop isolation valves satisfy Criterion 2
of 10 CFR 50.36(c)(2)(ii).

,

.
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[ BASES
..

LCO This LC0 ensures that a loop isolation valve that becomes
closed in MODES 1 through 4 is fully isolated and the plant
placed in MODE 5. Loop isolation valves are used for
performing maintenance when the plant is in MODE 5 or 6 and
startup of an isolated loop is covered by LC0 3.4.18.

This LCO also ensures that loop isolation valves remain open
-

in MODES 1. 2, 3, and 4. Closure of the loop isolation
valves during these MODES results in the 30tential for an
inadvertent startup of an isolated loop w1ich could result
in the SDM being less than assumed in the safety analyses.

' APPLICABILITY In MODES 1 through 4, this LCO is applicable since
unisolating an isolated loop has not ' :en analyzed. The-

potential affects (with a boron concentration or temperature
less than that of the unisolated portion of the RCS) may
include an inadvertent criticality.

In MODES 5 and 6. the SDM of the operating loops is.large
enough to permit operation with isolated loops. In these

O MODES, controlled startup of isolated loops is possible
without significant risk of inadvertent criticality.

I

i

i
|

!

O
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B 3.4.17

( BASES'

ACTIONS The Actions have been provided with a Note to clarify that
all RCS loop' isolation valves for this LCO are treated as
separate entities, each with saparate Completion Times.
(i.e., the Completion Time is on a component basis).

A.1

If power is inaavertently restored to one or more loop
isolation valve operators, the potential exists for
accidental isolation of a loop with a subsequent inadvertent
startup of the isolated loop. The loop isolation valves
have motor operators. Therefore. these valves will maintain
their last position when power is removed from the valve
o)erator. With power applied to the valve operators only
t1e interlocks prevent the valve from being operated.
Although operating procedures and interlocks make the
occurrence of this event unlikely, the prudent action is to
remove poner from the loop isolation valve operators. The
Completion Time of 30 minutes to remove power from the loop
isolation valve operators is sufficient considering the
complexity of the task.

B.1. B.2. and B.3

Should a loo) isolation valve be closed in MODES 1
through 4 t1e affected loop must be fully isolated ,

immediately and the unit placed in MODE 5 to preclude
inadvertent startup of the loop and the potential
inadvertent criticality. Recuired Actions B.2 and B.3 '

require placing the unit in F0DE 3 within 6 hours and MODE 5
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an -

orcerly manner and without challenging plant systems.
|
|

|
t
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RCS Loop Isolation Valves
B 3.4.17

BASES.

SURVEILLANCE SR 3.4.17.1
REQUIREMENTS

The Surveillance is perfe med at least once per 31 days to
ensure that the RCS loop isolation valves are open, with i

power removed from the loop isolation valve operators. The i

primary function of this Surveillance is to ensure that
power is removed from the valve operators, since SR 3.4.4.1
of LCO 3.4.4. "RCS Loops-MODES 1 and 2." ensures that the
loop isolation valves are.open by verifying every 12 hours
that all loops are operating and circulating reactor
coolant. The Frequency of 31 days ensures that the required
flow can be made available, is based on engineering
judgment, and has proven to be acceptable. Operating
experience has.shown that the failure rate is so low that
the 31 day Frequency is justified.

:

J

REFERENCES 1. UFSAR. Section 15.4.4.
i

'

I

O I
|

|

i

I

|
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RCS Loops-Isolated i
'

B 3 4.18

b B 3.4 REACTOR COOLANT SYSTEM (RCS).v
B 3.4.18 RCS Loops-Isolated

|
.

BASES
,

I

BACKGROUND The RCS may be operated with loops isolated in MODES 5 and 6 !
in order to perform maintenance. While operating with a ;

loop isolated, there is potential for inadvertently opening
the isolation valves in the isolated loop. In this event. ;

the coolant in the isolated loop would suddenly begin to mix i
with the coolant in the unisolated portion of the RCS. This :

situation has the potential of causing a positive reactivity I

addition with a corresponding reduction of SDM if

a. The temperature in the isolated loop is lower than the
temperature in the unisolated portion of the RCS (cold
water incident): or

|
b. The boron concentration in the isolated loop is lower |

than the boron concentration required in the RCS to j

meet SDM (boron dilution incident). i

O As discussed in the UFSAR ;Ref.1), the startu) of an ||C isolated loop is done in a controlled manner tlat virtually |'

eliminates any sudden positive reactivity addition from cold ;

| water or boron dilution because:

a. This LCO and plant operating procedures require that
the boron concentration in the isolated loop be j
maintained higher than the required SDM boron
concentration of the unisolated portion of the RCS.
thus eliminating the potential for introducing coolant,

! from the isolated loop that could dilute the boron
concentration in the unisolated portion of the RCS to

,

less than the required SDM boron concentration:'

; b. The cold leg loop isolation valve cannot be opened
'

unless the temperatures of both the hot leg and cold
leg of the isolated loo) are within 20 F of the,

| unisolated portion of t1e RCS. Com)liance with the
l temperature requirement is ensured )y operating
j procedures and automatic interlocks; and

i
!

!

1

. ,
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RCS Loops-Isolated
B 3.4.18

)
~

l], -BASES

BACKGROUND (continued)

c. Other automatic interlocks prevent opening the hot leg
loop isolation valve unless the cold leg loop
isolation valve is fully closed. All of the

,

interlocks are part of the Reactor Protection System. |

APPLICABLE During startup of an isolated loop, the cold leg loop
i

SAFETY ANALYSES isolation valve interlocks and operating procedures prevent
opening the valve until the isolated loop and unisolated l

portion of the RCS boron concentrations and temperatures are :
within limits. This ensures that any undesirable reactivity ;

effect from the isolated loop does not occur. !
|

The safety analyses assume a minimum SDM as an initial |

condition for Design Basis Accidents. Violation of this '

LCO could result in the SDM being reduced in the operating |
loops to less than that assumed in the safety analyses.

i The boron concentration of an 1solated loop may affect SDM *

i and therefore RCS isolated loop startup satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii). j

LCO Luop isolation valves are used for aerforming maintenance |when the unit is in MODE 5 or 6. T1is LCO ensures that the
loop isolation valves remain closed until the differentials
of temperature and boron concentration between the
unisolated portion of the RCS and the isolated loops are i

w1 thin acceptable limits. '

, .

'

APPLICABILITY In MODES 5 and 6. the SDM of the unisolated portion of the
RCS is large enough to permit operation with isolated loops.

)In these MODES controlled startup of isolated loops is ,

possible without significant risk of inadvertent |
criticality. In MODES 1. 2. 3. and 4. operation with !

| isolated loops is not permitted. See LCO 3.4.17. "RCS Loop
Isolation Valves."

,

- O'

y,
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' BASES
|

ACTIONS A.1 and B.1 '

Required Action A.1 and Required Action B.1 assume that the
prerequisites of the LCO are not met and a loop isolation
valve has been inadvertently opened. Therefore, the Actions
require immediate closure of isolation valves to preclude a
boron dilution event or a cold water event.

,

:

SURVEILLANCE SR 3.4.18.1
REQUIREMENTS

This Surveillance is performed to ensure that the
temperature differential between the isolated loop and the ,

unisolated portion of the RCS is s 20 F. Performing the
Surveillance 30 minutes prior to opening the cold leg ;

isolation valve in the isolated loop provides reasonable -

assurance, based on engineering judgment. that the ;
temperature differential will stay within limits until the '

: cold leg isolation valve is o)ened. This Frequency has been
shown to be acceptable throug1 operating experience.. !

1o

^% SR 3.4.18.2I

(O ,

To ensure that the boron concentration of the isolated loop
is greater than or equal to the boron concentration required
in the RCS to meet SDM, a Surveillance is performed 4 hours
prior to opening either the hot or cold leg isolation valve.
Performing the Surveillance 4 hours prior to opening either
the hot or cold leg isolation valve provides reasonable '

assurance the resulting boron concentration difference will
be within acceptable limits when the loop is unisolated.
This Frequency is acceptable due to the amount of time i

,

required to sample and confirm concentration results. t

REFERENCES 1. UFSAR Section 15.4.4.

i

i
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Accumulators |

B 3.5.1

f B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Accumulators

BASES

BACKGROUND The functions of the ECCS accumulators are to supply water
to the reactor vessel during the blowdown phase of a Loss Of
Coolant Accident (LOCA), to provide inventory to help_

accomplish the refill phase that follows thereafter. and to
]rovide Reactor Coolant System (RCS) makeup for a small
areak LOCA.

The blowdown phase of a large break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment atmosphere.

'

In the refill phase of a LOCA. which immediately follows the
blowdown phase-, reactor coolant inventory has vacated the
core through steam flashing and ejection out through the
break. The core is essentially in adiabatic heatup. The

<

:
-

balance of accumulator inventory is then available to help
fill voids in the lower plenum and reactor vessel downcomer
so as to establish a recovery level at the bottom of the
core and ongoing reflood of the core with the addition of
Safety Injection (SI) water.

The accumulators are pressure vessels partially filled with
; borated water and pressurized with nitrogen gas. The

accumulators are passive components, since no operator or
control actions are required in order for them to perform,

their function. Internal accumulator tank pressure is
sufficient to discharge the accumulator contents to the RCS.
if RCS pressure decreases below the accumulator pressure.

,

1

. ,I

!

O
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Accumulators |
B 3.5.1 i

( BASES |

,
BACKGROUND (continued) i

Each accumulator is piped into an RCS cold leg via an ;

accumulator line and is isolated from the RCS by a motor
i

o>erated isolation valve and two check valves in series. !

T1e motor operated isolation valves are interlocked by P-11
with the. pressurizer pressure measurement channels to ensure

4

that the valves will automatically open as RCS pressure ;

increases to above the permissive circuit P-11 setpoint. '

:

| This interlock also prevents inadvertent closure of the ;
valves during normal operation prior to an accident. The !valves will automatically open, hoaever, as a result of an J

SI signal. These features ensure that the valves meet the
requirements of the Institute of Electrical and Electronic
Engineers (IEEE) Standard 279-1971 (Ref. 1) for "o)erating .

bypasses" and that the accumulators will be availa)1e for |
injection without reliance on operator action.

The accumulator size. water volume, and nitrogen cover
pressure are selected so that three of the four accumulators

iare sufficient to partially cover the core before
significant clad molting or zirconium water reaction can
occur following a LOCA. The need to ensure that threep) accumulators are adequate for this function is consistent;(

'

with the LOCA assumption that the entire contents of one
accumulator will be lost via the RCS pipe break during the

=

blowdown phase of the LOCA. !

;

!
'

APPLICABLE The accumulators are assumed OPERABLE in both the large and
SAFETY ANALYSES small break LOCA analyses at full power (Refs. 2 and 3).

.!These are the Design Basis Accidents (DBAs) that establish
the acceptance limits for the accumulators. Reference to ;

the analyses for these DBAs is used to assess changes in the i

accumulators as they relate to the acceptance limits. |
|

i

A
V
| BRAIDWOOD - UNITS 1 & 2 B 3.5.1 - 2 Revision 0

|

|
. - . ,



Accumulators
B 3.5.1

O BASES
.q)

APPLICABLE SAFETY ANALYSES (continued)

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of ECCS
flow. In the early stages of a LOCA. with or without a loss
of offsite power, the accumulators provide the sole source
of makeup water to the RCS. The assumption of loss of
offsite power is required by regulations and conservatively
imposes a delay wherein the ECCS pumps cannot deliver flow
until the emergency diesel generators start come to rated
speed. and go through their timed loading sequence. In cold
leg break scenarios, the entire contents of one accumulator
are assumed to be lost through the break.

The limiting large break LOCA is a double ended guillotine
break at the discharge of the reactor coolant Jump. During
this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure.

As a conservative estimate. no credit is taken for ECCS pump
flow until an effective delay has elapsed. This delay
accounts for the diesels starting and the pumps being loaded
and delivering full flow. The delay time is conservatively

.s set with an additional 2 seconds to account for SI signal(,") generation. During this time, the accumulators are analyzed
as providing the sole source of emergency core cooling. No
operator action is assumed during the blowdown stage of a
large break LOCA.

The worst case small break LOCA analyses also assume a time
delay before pumped flow reaches the core. For the larger
range of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the accumulators, with pumped flow then providing continued
cooling. As break size decreases, the accumulators and
centrifugal charging pumps both play a part in terminating
the rise in clad temperature. As break size continues to
decrease. the role of the accumulators continues to decrease
until they are not required and the centrifugal charging
pumps become solely responsible for terminating the
temperature increase.

t
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Accumulators
B 3.5.1

O BASESV
APPLICABLE SAFETY ANALYSES (continued)

This LC0 helps to ensure that the following acceptance
criteria established for the ECCS by 10 CFR 50.46 (Ref. 4)
will be met following a LOCA:

a. Maximum fuel element cladding temperature is s 2200 F:

b. Maximum cladding oxidation is s 0.17 times the total
,

cladding thickness before oxidation- !

I

c. Maximum hydrogen generation from a zirconium water !
reaction is s 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react: and

d. Core is maintained in a coolable geometry.

Since the accumulators discharge during the blowdown phase ;
of a LOCA. they do not contribute to the long term cooling j
requirements of 10 CFR 50.46.

i
1

% For both the large and small break LOCA analyses, a nominal I

() contained accumulator water volume is used. The contained
water volume is the same as the deliverable volume for the
accumulators, since the accumulators are emptied, once i

discharged. For small breaks. the peak clad temperature is
'

not sensitive to the accumulator water volume. For large ,

breaks there 6re two competing effects regarding '

accumulator water volume: the amount of water available for
injection versus the injection rate. While a larger water
volume is a benefit, it leaves a smaller volume of nitrogen '

gas in the accumulator which results in a slower injection
rate as the accumulator discharges, resulting in a penalty.
Conversely, while less water volume is a penalty, it will be
injected at a higher rate due to the larger nitrogen gas
volume. Since the range of accumulator volumes is
relatively small along with the resulting effect on peak
cladding temperature, a nominal water volume is used. The
analysis conservatively ignores the line water volume from
the accumulator to the check valve. The safety analysis
assumes a cominal water volume of 7106 gallons based on
minimum and maximum volumes of 6995 gallons (31% of
indicated level) and 7217 gallons (63% of indicated level).
respectively.

O
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Accumulators
B 3.5.1

t

!

( BASES

APPLICABLE SAFETY ANALYSES (continued)
i

The minimum boron concentration setpoint is used in the post !
LOCA boron concentration calculation. The calculation is
performed to assure reactor subtriticality in a post LOCA

| environment. Of particular interest is the large break
LOCA, since no credit is taken for control rod assembly i

| insertion. A reduction in the accumulator minimum boron ;
! concentration would produce a subsequent reduction in the
i available containment sump concentration for post LOCA

|shutdown and an increase in the maximum sump pH. The '|

! maximum boron concentration is used in determining the cold
i leg to hot leg recirculation injection switchover time and
| minimum sump pH.
I

| The large and small break LOCA analyses are performed at the ;

minimum nitrogen cover 3ressure, since sensitivity analyses '

have demonstrated that ligher nitrogen cover pressure
| results in a computed peak clad temperature benefit. The
| maximum nitrogen cover pressure limit prevents accumulator

relief valve actuation, and ultimately preserves accumulator |
| integrity.
,

f

-] The effects on containment mass and energy releases from the
| accumulators are accounted for in the appropriate analyses!g (Refs. 2 and 3).

j The accumulators satisfy Criterion 3 of
'

10 CFR 50.36(c)(2)(ii).

LCO The LC0 establishes the minimum conditions required to
ensure that the accumulator.s are available to accomplish

| their core cooling safety function following a LOCA. Four
| accumulators are required to ensure that 100% of the

,

i contents of three of the accumulators will reach the core
! during a LOCA. This is consistent with the assumption that

the contents of one accumulator spill through the break. If
less than three accumulators are injected during the '

blowdown phase of a LOCA. the ECCS acceptance criteria of
10 CFR 50.46 (Ref. 4) could be viobted.

;

:v
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Accumulators
B 3.5.1

i

l'~h BASES !V
LCO (continued) !

!
'

For an accumulator to be considered OPERABLE the isolation
valve must be fully open with power removed, a contained
volume = 31% and 5 63% (6995 gallons to 7217 gallons) with a
boron concentration 2 2200 ppm and s 2400 ppm. and a '

nitrogen cover pressure a 602 and s 647 psig, must be met. |

i

|

| APPLICABILITY In MODES 1 and 2. and in MODE 3 with RCS pressure ;
| > 1000 psig the accumulator OPERABILITY requirements are 1

based on full power operation. Although cooling|

i requirements decrease as power decreases, the accumulators i

are still required to provide core cooling as long as {elevated RCS pressures and temperatures exist. l
|

i

This LCO is only applicable at pressures > 1000 psig. At !
pressures s 1000 psig, the rate of RCS blowdown is such that j,

'
.

the ECCS pumps can provide adequate injection to ensure that i

peak clad temperature remains below the 10 CFR 50.46
(Ref. 4) limit of 2200 F.

'3 In MODE 3. with RCS pressure s 1000 psig. and in MODES 4. 5.
; - and 6. the accumulator motor operated isolation valves are

closed to isolate the accumulators from the RCS. This
'

allows RCS cooldown and dearessurization without discharging;

the accumulators into the RCS or requiring depressurization
of the accumulators.

:

| I

i

;

! |

:

:

!
,

: O
,
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Accumulators
B 3.5.1

3 BASES(G
ACTIONS M

If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits within
72 hours. In this Condition, ability to maintain
subtriticality or minimum boron precipitation time may be
reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially
recovered core during the early reflooding phase of a large
break LOCA is sufficient to keep that portion of the core
subcritical . One accumulator below the minimum boron
concentration limit, however, will have no effect on
available ECCS water and an insignificant effect on core
subtriticality during reflood. Boiling of ECCS water in the
core during reflood concentrates boron in the saturated
liquid that remains ir the core. In addition. current
analysis demonstrates that the accumulators do not discharge
following a large main steam line break. Thus. 72 hours is
allowed to return the boron concentration to within limits.

B.1

If one accumulator is inoperable for a reason other than
(mj boron concentration, the accumulator must be returned to

OPERABLE status within 1 hour. In this Condition, the
required contents of three accumulators cannot be assumed to
reach the core during a LOCA. Due to the severity of the
consequences should a LOCA occur in these conditions, the
1 hour Completion Time to open the valve, remove power to
the valve, or restore the proper water volume or nitrogen
cover pressure ensures that prompt action will be taken to
return the inoperable accumulator to OPERABLE status. The
Completion Time minimizes the potential for exposure of the
unit to a LOCA under these conditions.

-
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Accumulators |
B 3.5.1 i

BASES

ACTIONS (continued) |
:

L C.1 and C.2
;

If the accumulator cannot be returned to OPERABLE status j
| within'the associated Comaletion Time, the unit must be
i brought to a MODE in whic1 the LCO does not apply. To

,

|- achieve this status, the unit must be brought to MODE 3 '

within 6 hours and RCS pressure reduced to s 1000 psig |

'

| within 12 hours. The allowed Completion Times are i
! reasonable, based on operating experience, to reach the ;

recuired unit conditions from full power conditions in an ;

orcerly manner and without challenging plant systems. !

D.1

If more than one accumulator is inoperable. the unit is in a
| condition outside the accident analyses: -therefore.

LCO 3 0.3 must be entered immediately. |
l

|

SURVEILLANCE SR 3.5.1.1 >

n . REQUIREMENTS
'

Q Each accumulator valve should be verified to be fully open
every 12 hours. This verification ensures that the
accumulators are available for injection and ensures timely !

discovery if a valve should be less than fully open. If an
isolation valve is not fully o)en, the rate of injection to
the RCS would be reduced. Altlough a motor operated valve
position should not change with power removed, a closed

,

valve could result in not meetir.g accident analyses
assumptions. This Frequency is considered reasonable in
view of other administrative controls that ensure a
mispositioned isolation valve is unlikely.

SR 3.5.1.2 and SR 3.5.1.3

Every 12 hours, borated water level and nitrogen cover
pressure are verified for each accumulator. This Frequency
is sufficient to ensure adequate injection during a LOCA. !

Because of the static design of the accumulator, a 12 hour '

Frequency usually allows the operator to identify changes :

before limits are reached. Operating experience has shown
this Frequen. i to be appropriate for early detection and
correction of off normal trends.

;

i

|L.
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B 3.5.1
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BASESg
SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.1.4

The boron concentration should be verified to be within !

required limits for each accumulator every 31 days since the
static-design of the accumulators limits the ways in which
the concentration can be changed. The 31 day Frequency is
adequate to identify changes that could occur from
mechanisms such as stratification or inleakage.

SR 3.5.1.5 |

Sampling the affected accumulator within 6 hours after a
1% volume increase (nominally 70 gallons or 10% of indicated
level) will identify whether inleakage has caused a
reduction in boron concentration to below the required
limit. It is not necessary to verify boron concentration of
the accumulator after a 1% volume increase (10% indicated
level increase) if the added water inventory is from the-
Refueling Water Storage Tank (RWST) and the boron
concentration of the RWST is 2 2200 ppm and s 2400 ppm.
With the water contained in the RWST within the boron

C- )s
concentration reqairements of the accumulators, any added *

inventory would not cause the accumulator's boron
concentration to exceed the limits of this LCO.

With the only indication available to the operators in the
control room being level indication in percent, a required
accumulator volume increase of 1% or an increase of 10% of
indicated level would require the accumulator to be sampled
to verify the accumulator boron concentration is within the
limits. The safety analysis assumes a nominal water volume
of 7106 gallons based on minimum and maximum volumes of
6995 gallons (31%) and 7217 gallons (63%). respectively.

,

These volumes are also indicated in the soecific tank curves I

The 10% indicat'd level increase !for the SI accumulators. e
is considered a conservative indication for a 70 gallon
increase in the accumulator volume requiring an increase in
the sampling requirement to verify accumulator boron :
concentration remains within the specified limits. j

!

|

|
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| Accumulators
B 3.5.1

,

( BASES :

SURVEILLANCE REQUIREMENTS (continued)
'

SR 3.5.1.6 >

;

Verification every 31 days that power is removed from each
accumulator isolation valve o)erator ensures that an active i

failure could not result in tie undetected closure of an
accumulator motor operated isolation valve. If this were to

i occur. only two accumulators would be available for '
'

injection given a single failure coincident with a LOCA.
L

The power to the accumulator motor operated isolation valves
,

is removed by opening the motor control center breaker and
tagging it out administratively. Since power is removed
under administrative control. the 31 day Frequency will
provide adequate assurance that power is removed.

,

.

REFERENCES 1. IEEE Standard 279-1971.

2. UFSAR, Chapter 15.

3. UFSAR, Chapter 6. ip
4. 10 CFR 50.46.

'

,

;

i

l

i
| ,

.\
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ECCS - Operating
B 3.5.2

'O B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)V
B 3.5.2 ECCS- Operating

BASES

BACKGROUND The function of the ECCS is to 3rovide core cooling and
negative reactivity to ensure tlat the reactor core is
protected after any of the following accidents:

a. Loss Of Coolant Accident (LOCA), coolant leakage
greater than the capability of the normal charging
system:

b. Rod ejection accident:

c. Loss of secondary coolant accident, including
uncontrolled steam release or loss of feedwater: and

d. Steam Generator Tube Rupture (SGTR).

The addition of negative reactivity is designed primarily
for the loss of secondary coolant accident where primary

( cooldown could add enough positive reactivity to achieve
criticality and return to significant power.i

There are three phases of ECCS operation: injection, cold
leg recirculation, and hot leg recirculation. In the
injection phase, water is taken from the Refueling Water
Storage Tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold legs. When sufficient water
is removed from the RWST to ensure that enough boron has
been added to maintain the reactor subcritical and the
containment sumps have enough water to supply the required
net positive suction head to the ECCS pumps, suction is
switched to the containment sump for cold leg recirculation.
After approximately 8.5 hours, the ECCS flow is shifted to
the hot leg recirculation phase to 3rovide a backflush,
which would reduce the boild.ng in tie top of the core and
any resulting boron precipitation. Every 24 hours after
initiation of hot leg recirculation, the flow path is
alternated between hot and cold leg recirculation.

BRAIDWOOD - UNITS 1 & 2 B 3.5.2 - 1 Revision 0
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ECCS - Operating,

| B 3.5.2

( BASES

BACKGROUND (continued)

The ECCS consists of three separate subsystems: centrifugal,

! charging (high head), Safety Injection (SI) (intermediate
head), and Residual Heat Removal (RHR) (low head). Each
subsystem consists of two redundant. 100% capacity trains.
The ECCS accumulators and the RWST are also part of the
ECCS, but are not considered part of an ECCS flow path as

! described by this LCO.

| The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water from the RWST can be
injected into the RCS following the accidents described in
this LCO. The major components of each subsystem are the
centrifugal charging pum's, the RHR pum]s. heat exchangers,p
and the SI pumps. Each of the three su] systems consists of
two 100% capacity trains that are interconnected and
redundant such that either train is capable of supplying
100% of the flow required to mitigate the accident
consequences. This interconnecting and redundant subsystem
design provides the operators with the ability to utilize
components from opposite trains to achieve the required 100%
flow to the core.

During the injection phase of LOCA recovery, a single
suction header supplies water from the RWST to the ECCS
pumps. Separate pi>ing supplies each subsystem and each
train within the su) system. The discharge from the
centrifugal charging pumps combines prior to dividing into
four supply lines, each of which feeds the injection line to
one RCS cold leg. The discharge from the SI and RHR pumps
divides and feeds an injection line to each of the RCS cold
legs. Control valves are set to balance the flow to the
RCS. This balance ensures sufficient flow to the core to<

| meet the analysis assumptions following a LOCA in one of the
'

RCS cold legs.

For LOCAs that are too small to depressurize the RCS below
the shutoff head of the SI pumps, the centrifugal charging
pumps supply water until the RCS pressure decreases below
the SI pump shutoff head. During this period, the steam

, generators are used to provide part of the core cooling
| function.

|
[

,

O.
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|

|/3 BASES,V
BACKGROUND (continued)

;

| During the recirculation phase of LOCA recovery. RHR aump
! suction is transferred to the containment sump. The RHR

pumps then supply the other ECCS pumps. Initially,
recirculation is through the same paths as the injection
>hase. Subsequently, recirculation alternates injection'

)etween the hot and cold legs.

The centrifugal charging subsystem of the ECCS also
- functions to supply borated water to the reactor core

following increased heat removal events, such as a Main
Steam Line Break (MSLB). The limiting design conditions
occur when the negative moderator temperature coefficient is
highly negative, such as at the end of each cycle.

During low temperature conditions in the RCS. limitations
are placed on the maximum number of ECCS pumps that may be
OPERABLE. Refer to the Bases for LC0 3.4.12. " Low
Temperature Overpressure Protection (LTOP) System " for the,

| basis of these requirements.
:

, The ECCS subsystems are actuated upon receipt of an SI
|q signal. The actuation of safeguard loads is accomplished in
iQ a programmed time sequence. If offsite power is available.

the safeguard loads start immediately in the programmed
sequence. If offsite power is not available. the Engineered
Safety Feature (ESF) buses shed normal operating loads and
are connected to the emergency Diesel Generators (DGs).
Safeguard loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting,
sequenced loading and pump starting determines the time

! required before pumped flow is available to the core
following a LOCA.

The active ECCS components, along with the passive
accumulators and the RWST covered in LC0 3.5.1.
" Accumulators." and LCO 3.5.4. " Refueling Water Storage Tank|

(RWST)." provide the cooling water necessary to meet GDC 35
(Ref. 1).,

I
'

|

|

i

!
!

>O
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l
ECCS-Operating ;

B 3.5.2 |

3 BASES(G
- !
APPLICABLE The LC0 helps to ensure that the following acceptance 1

SAFETY ANALYSES criteria for the ECCS. established by 10 CFR 50.46 (Ref. 2). I
will be met following a LOCA:

a. Maximum fuel element cladding temperature is s 2200 F:

b. Maximum cladding oxidation is s 0.17 times the total
cladding thickness before oxidation;

c. Maximum hydrogen generation from a zirconium water
reaction is s 0.01 times the hypothetical amount that !
would be generated if all of the metal in the cladding i
cylinders surrounding the fuel, excluding the cladding ,

surrounding the plenum volume, were to react: |

d. Core is maintained in a coolable geometry: and |

e. Adequate long term core cooling capability is
maintained.

,

lThe LC0 also limits the potential for a post trip return to I

power following an MSLB event and ensures that containment
temperature limits are met.

Each ECCS subsystem is taken credit for in a large break
LOCA event at full power (Ref. 3). This event establishes
the requirement for runout flow for the ECCS pumps, as well
as the maximum response time for their actuation. The
centrifugal charging pumps and SI pumps are credited in a
small break LOCA event. This event establishes the flow and
discharge head at the design poirit for the centrifugal
charging pumps. The~SGTR and MSLB events also credit the
centrifugal charging pumps. The OPERABILITY requirements
for the ECCS are based on the following LOCA analysis
assumptions:

a. A large break LOCA event, with loss of offsite power
and a single failure disabling one RHR pump (both
emergency DG trains are assumed to operate due to
requirements for modeling full active containment heat
removal system operation); and

b. A small break LOCA event, with a loss of offsite power
and a single failure disabling one ECCS train.

O
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ECCS -Operating
B.3.5.2

/3 BASES I'V 1

APPLICABLE SAFETY ANALYSES (continued)
'

During the blowdown stage of a LOCA. the RCS depressurizes I
'

as primary coolant is ejected through the break into the
containment. The nuclear reaction is terminated either by
moderator voiding during large breaks or control rod i

insertion for small breaks. Following depressurization. |emergency cooling water is injected into the cold legs. ;

flows into the downcomer fills the lower plenum, and I

refloods the core.
I

'

The effects on containment mass and energy releases are
accounted for in appropriate analyses (Refs. 3 and 4). The
LCO ensures that an ECCS train will deliver sufficient water |

to match boiloff rates soon enough to minimize the
consequences of the core being uncovered following a large
LOCA. It also ensures that the centrifugal charging and SI
pumps will deliver sufficient water and boron during a small
LOCA to maintain core subcriticality. For smaller LOCAs,
the centrifugal charging Jump delivers sufficient fluid to
maintain RCS inventory. or a small break LOCA, the steam
generators continue to serve as the heat sink, providing
part of the required core cooling.

The ECCS trains satisfy Criterion 3 of'
10 CFR 50.36(c)(2)(ii).

LC0 In MODES 1, 2. and 3. two independent (and redundant) ECCS
trains are required to ensure that sufficient ECCS flow is
availabla, assuming a single failure affecting either train.
Additioncily, individual components within the ECCS trains
may be cai ed upon to mitigate the consequences of otherl

transients and accidents.

In MODES 1, 2. and 3. an ECCS train consists of a
centrifugal charging subsystem, an SI subsystem, and an RHR
subsystem. Each train includes the piping, instruments, and
controls to ensure an OPERABLE flow path capable of taking
suction from the RWST upon an SI signal and automatically
transferring suction to the containment sump.

;

I

O l
;
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B 3.5.2

BASES

LCO (continued)

During an event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the
RWST to the RCS via the ECCS pumps and their respective
supply headers to each of the four cold leg injection
nozzles. In the long term, this flow path may be switched
to take its supply from the containment sump and to supply
its flow to the RCS hot and cold legs.

The flow path for each train must maintain its designed
independence to ensure that no single failure can disable
both ECCS trains.

The LCO is modified by two Notes that allow isolation of
both SI pump flow paths and a portion of both RHR flow paths

,

for up to 2 hours to perform pressure isolation valve
testing per SR 3.4.14.1 during MODE 3. Isolation of the
discharge flow paths of both SI pumps may be accom)lished by
closing valve SI8835. Isolation of a portion of tie
discharge flow paths of both RHR pumps may be accomplished
by closing either valve SI8809A or SI88098. With a portion
of both RHR flow paths isolated, an alternate means of cold
leg injection must be available for each isolated flow path.n

Q An alternate means may include: 1) OPERABLE accumulators
with their isolation valves either closed, but energized, or
open: 2) cold leg injection via the Safety Injection pumps,
and the SI8821A/B and the SI8835 valves: or 3) cold leg
injection via the Centrifugal Charging pumps and the
SI8801A/B valves.

APPLICABILITY In MODES 1, 2. and 3. the ECCS OPERABILITY requirements for
the limiting Design Basis Accident a large break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance. the accident
analysis does not provide for reduced cooling requirements
in the lower MODES. The centrifugal charging pump
performance is based on a small break LOCA, which
establishes the pump performance curve and has less
dependence on power. The SI pump performance requirements
are based on a small break LOCA. MODE 2 and MODE 3
requirements are bounded by the MODE 1 analysis.

f3
V
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APPLICABILITY (continued)

This LCO is only applicable in MODE 3 and above. Below
MODE 3 the SI signal setpoint is manually bypassed by
operator control, and system functional requirements are
relaxed as described in LCO 3.5.3, "ECCS-Shutdown."

|

In MODES 5 and 6 unit conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7. "RCS Loops-MODE 5. Loops Filled,"'

and LCO 3.4.8, "RCS Loops -MODE 5, Loops Not Filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5,
" Residual Heat Removal (RHR) and Coolant Circulation-High
Water Level," and LCO 3.9.6. " Residual Heat Removal (RHR),

! and Coolant Circulation-Low Water Level ."

ACTIONS A.1 and B.1

With one ECCS train inoperable.100% of the ECCS flow is
provided by the remaining OPERABLE ECCS train. Required

n Action ~A.1 requires that the inoperable train be restored to
i ) OPERABLE status within 7 days. The 7 day Completion Time is

based on a 3robabilistic risk assessment evaluation (Refs. 6
and 7) whic1 concludes that the Completion Time does not
significantly affect the overall probability of core damage.

| With two ECCS trains inoperable and at least 100% of the
ECCS flow equivalent to a single OPERABLE ECCS train<

available Required Action B.1 requires that one train be,

returned to OPERABLE status within 72 hours. The 72 hour
Completion Time is based on an NRC reliability evaluation
(Ref. 5) and is a reasonable time for repair of many ECCS
components.

An ECCS train is inoperable if it is not capable of |
delivering design flow to the RCS. Individual components '

are inoperable if they are not capable of performing their i
design function or their required supporting systems are not '

available.

O I

k
,.
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v

| ACTIONS (continued) I

The LCO requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and the
diversity of subsystems, the inoperability of one component
in a train does not render the ECCS incapable of performing
its function. Neither does the inoperability of two
different components. each in a different train, necessarily
result in a loss of function for the ECCS. The intent of !
these Conditions is to maintain a combination of equipment i
such that 100% of the ECCS flow equivalent to a single
OPERABLE ECCS train remains available. Thus, for 100% of i
the ECCS flow equivalent to a single OPERABLE ECCS train to
remain available, at least one train of each centrifugal ;

charging subsystem, SI subsystem, and RHR subsystem. |

including an RHR heat exchanger, must be OPERABLE. This
,allows increased flexibility in unit operations under 1

circumstances when components in opposite trains are
!inoperable. l

Reference 8 describes situations in which one component,
such as an RHR crossover valve, can disable both ECCS
trains. With one or more component (s) ino)erable such that

A 100% of the flow equivalent to a single OPERABLE ECCS train
'Q is not available, the facility is in a condition outside the

accident analysis. Therefore, LCO 3.0.3 must be immediately
entered.

C.1 and C.2

If the ino)erable trains cannot be returned to OPERABLE I
'

status witlin the associated Completion Time, the unit must i
be brought to a MODE in which the LC0 does not apply. To
achieve this status the unit must be brought to MODE 3|

within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full ;

power conditions in an orderly manner and without <

challenging plant systems.

,

i

:
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(O) BASES

SURVEILLANCE SR 3.5.2.1
REQUIREMENTS

,

Verification of proper motor operated valve position ensures j
that the injection flow path from the ECCS pumps to the RCS
is maintained. Misalignment of these valves could render
both ECCS trains inoperable. Securing these valves in
position by removal of power ensures that they cannot change
position as a result of an active failure or be

1

inadvertently misaligned. These valves are of the type, |
described in Reference 8, that can disable the function of

|both ECCS trains and invalidate the accident analyses. A l12 hour Frequency is considered reasonable in view of other
administrative controls that will ensure a mispositioned

.

|
valve is unlikely. |

1

SR 3.5.2.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position (e.g., the

es valves listed in SR 3.5.2.1 and SR 3.5.2.7), since these
were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
actuation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition within the j
proper stroke time. This Surveillance does not require any

|testing or valve manipulation, Rather, it involves !

verification that those valves capable of being
mispositioned are in the correct position. The 31 day
Frequency is appropriate because the valves are operated ;

under administrative control, and an improper valve position
would only affect a single train. This Frequency has been
shown to be acceptable through operating experience.

,q
LJ
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ECCS -Operating
B 3.5.2

) ._ BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.2.3

With the exception of the operating centrifugal charging
pump, the ECCS pumps are normally in a standby, nonoperating
mode. As such, flow 3ath piping has the potential to
develop voids and poccets of entrained gases. The system
will perform properly, injecting its full capacity into the
RCS upon demand, by maintaining the piping from the ECCS
pumps to the RCS full of water. This will also prevent
water hammer, pump cavitation, and pumping of noncondensible
gas (e.g., air, nitrogen, or hydrogen) into the reactor
vessel following an SI signal or during shutdown cooling.
This is accom]lished by venting the non-operating ECCS pump
casings and t1e discharge piping high points (applicable to
idle RH and SI systems only) outside containment to maintain
the ECCS piping full of water.

In the event that gas is 3 resent at either RH cold leg
isolation valve (SI8809A/3) vent valve (SIO58A/B), the three
gas traps associated with the ECCS crossover piping will be
UT inspected to confirm the piping is full of water.

3 SR 3.5.2.3 requires that the RH and SI pump casings and
. discharge piping high point vent valves be vented. This

;

venting surveillance does not apply to subsystems in
communication with operating systems because the flows in
these systems are sufficient to provide confidence that
water hammer which could occur from voiding would not result
in unacceptable dynamic loads. During shutdown cooling
operation, the exclusion would apply to the operating RH
pump, in addition to the ECCS piping in communication with
the operating pump.

For selected portions of piping (i.e., portions involving
the idle CV pump discharge piping up to the first check
valve on the pump discharge and min 1 flow lines, the stagnant
portion of the piping upstream of the SI8801A/B adjacent to
the vent valve SIO45, and the piping at the 1CV207 or 2CV206
valve if the B CV pump is idle) the verification that the
piping is filled with water will be performed by ultrasonic
examination. This examination will provide added assurance
that the piping is water solid. These methods are
consistent with Reference 9.

O
V

BRAIDWOOD - UNITS 1 & 2 B 3.5.2 - 10 Revision 0



. . . . ... . ..
.

.

ECCS -Operating
B 3.5.2

O BASES
V

SURVEILLANCE REQUIREMENTS (continued)

The 31 day Frequency takes into consideration the gradual
nature of gas accumulation in the ECCS piping and the
procedural controls governing system operation.

'SR 3.5.2.4

Periodic surveillance testing of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component problems is required by SECTION XI of
the ASME Code. This type of testing may be accomplished by
measuring the pump developed head at only one point of.the
pump characteristic curve. This verifies both that the
measured performance is within an acceptable tolerance of
the original pum) baseline performance and that the
performance at t1e test flow is greater than or equal to the
performance assumed in the plant safety analysis. SRs are
specified in the Inservice Testing Program, which
encompasses SECTION XI of the ASME Code. SECTION XI of the
ASME Code provides the activities and Frequencies necessary
to satisfy the requirements.

SR 3.5.2.5 and SR 3.5.2.6

These Surveillances demonstrate that each automatic ECCS
valve actuates to the required position on an actual or
simulated SI signal (a coincident RWST Level Low-Low signal
is required to open the containment sump isolation valves),
and that each ECCS pump starts on receipt of an actual or
simulated SI signal. This Surveillance is not required for
valves that are locked, sealed, or otherwise secured in the
required Josition under administrative controls. The
18 month rrequency is based on the need to perform these
Surveillances under the conditions that apply during a unit
outage and the potential for an unplanned unit transient if
the Surveillances were performed with the reactor at power.
The 18 month Frequency is also acceptable based on
consideration of the design reliability (and confirming
operating experience) of the equipment. The actuation logic
is tested as part of ESF Actuation System testing, and
equipment performance is monitored as part of the Inservice
Testing Program.

O -
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|. SURVEILLANCE REQUIREMENTS (continued) |

SR 3.5.2.7 !

Realignment of valves in the flow path on an SI signal is !
necessary for proper ECCS performance. These valves have |mechanical stops to allow proper positioning for restricted
flow to a ruptured cold leg, ensuring that the other cold
legs receive at least the required minimum flow. The
18 month Frequency is based on the same reasons as those i
stated in SR 3.5.2.5 and SR 3.5.2.6. I

'

SR 3.5.2.8 |
L

Periodic inspections of the containment sump suction inlet j
ensure that it is unrestricted and stays in proper operating
condition. The 18 month Frecuency is based on the need to
perform this Surveillance uncer the conditions that a) ply
during a unit outage, on the need to have access to tie

! location, and because of the potential for an un]lanned
transient if the Surveillance were performed wit 1 the
reactor at power This Frequency has been found to be

| - sufficient to detect abnormal degradation and is confirmed
i by operating experience.

'v

!

|

|

l
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REFERENCES 1. 10 CFR 50. Appendix A. GDC 35.

4

2. 10 CFR 50.46.

3. UFSAR, Section 15.6.5.
J

4. UFSAR, Section 6.2.1.

5. NRC Memorandum to V. Stello Jr., from R. L. Baer.
" Recommended Interim Revisions to LCOs for ECCS
Components " December 1. 1975.,

6. Byron Generating Station Limiting Conditions for
Operation Relaxation Program dated April 1984.

7. WCAP-10526. " Limiting Conditions for Operation
Relaxation Program."

8. NUREG-1002, " Safety Evaluation Report Related to
Operation of Braidwood Station. Units 1 and 2 "
November 1983.

p 9. Safety Evaluation Report, dated January 30, 1998
(j associated with Braidwood Technical Specification

Amendment No. 91.
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ECCS -Shutdown <

B 3.5.3 |

,[] B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.3 ECCS - Shutdown
..

BASES

BACKGROUND The Background section for Bases 3.5.2. "ECCS-Operating "
( is applicable to these Bases, with the following
j modi fications.

In MODE 4. the required ECCS train consists of two separate,

i subsystems: centrifugal charging (high head) and Residual
Heat Removal (RHR) (low head).

(
; The ECCS flow paths consist of piping. valves, heat
| exchangers, and pumps such that water from the Refueling
| Water Storage Tank (RWST) can be injected into the Reactor

Coolant System (RCS) following the accidents described ini
'

Bases 3.5.2.

APPLICABLE The Applicable Safety Analyses section of Bases 3.5.2 also
SAFETY ANALYSES applies to this Bases section.

Due to the stable conditions associated with operation in
MODE 4 and the reduced ]robability of occurrence of a Design
Basis Accident (DBA). t1e ECCS operational requirements are 1

reduced. It is understood in these reductions that certain iautomatic Safety Injection (SI) actuation is not available. i

In this MODE. sufficient time exists for manual actuation of
the required ECCS to mitigate the consequences of a DBA.

Only one train of ECCS is required for MODE 4. This
requirer d dictates that single failures are not considered
durini e *00E of operation. The ECCS trains satisfy

i Criter~ of 10 CFR 50.36(c)(2)(ii).
!

'

i
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|
' BASES

LC0 In MODE 4. one of the two inde)endent (and redundant) ECCS
trains is required to be OPERA3LE to ensure that sufficient
ECCS flow is available to the core following a DBA.

In MODE 4. an ECCS train consists of a centrifugal charging
subsystem and an RHR subsystem. Each train includes the
piping, instruments, and controls to ensure an OPERABLE flow
path capable of taking suction from the RWST and
transferring suction to the containment sump.

During an event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the
RWST to the RCS via the ECCS pumps and their respective
supply headers to each of the four cold leg injection
nozzles. In the long term, this flow path may be switched . )
to take its supply from the containment sump and to deliver
its flow to the RCS hot and cold legs.

The LCO is modified by a Note that allows an RHR train to be
considered OPERABLE during alignment and operation for decay
heat removal. if capable of beiaq manually realigned (remote
or local) to the ECCS mede of oaeration and not otherwise

v ino)erable. This allows operar. ion in the RHR mode during
( MODE 4.

I

APPLICABILITY In MODES 1. 2. and 3. the OPERABILITY requirements for ECCS
are covered by LCO 3.5.2.

|
1

In MODE 4 with RCS temperature below 350 F. one OPERABLE
ECCS train is acceptable without single failure
consideration, on the basis of the stable reactivity of the
reactor and the limited cora cooling requirements.

In MODES 5 and 6. unit conditions are such that the
probability of an event requiring ECCS injection is

;

extremely low. Core cooling requirements in MODE 5 are '

'

addressed by LCO 3.4.7. "RCS Loops-MODE 5. Loops Filled."
and LCO 3.4.8. "RCS Loops-MODE 5. Loops Not Filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5.
" Residual Heat Removal (RHR) and Coolant Circulation-High
Water Level." and LCO 3.9.6. " Residual Heat Removal (RHR),

and Coolant Circulation-Low Water Level."
,

i

i
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,

ACTIONS AL1
t

With no ECCS RHR subsystem OPERABLE. the unit is not
prepared to respond to a loss of coolant accident or to

,

continue a cooldown using the RHR pumps and heat exchangers.
The Completion Time of immediately to initiate actions that

i

would restore at least one ECCS RHR subsystem to OPERABLE
status ensures that prompt action is taken to restore the
required cooling capacity. Normally, in MODE 4. reactor
decay heat is removed from the RCS by an RHR loop. If no
RHR loop is OPERABLE for this function, reactor decay heat !
must be removed by some alternate method, such as use of the '

steam generators. The alternate means of heat removal must
continue until the inoperable RHR loop components can be
restored to operation so that decay heat removal is :
continuous.

With both RHR pumps and heat exchangers inoperable, it would |be unwise to require the unit to go to MODE 5. where the
only available heat removal system is the RHR. Therefore.
the appro3riate action is to initiate measures to restore

,

'

one ECCS RHR subsystem and to continue the actions until the
n subsystem is restored to OPERABLE status. ',

V g j

With no ECCS centrifugal charging subsystem OPERABLE. due to
the inoperability of the centrifugal charging pump or flow
path from the RWST the unit is not prepared to provide high
pressure response to Design Basis Events requiring SI. The
1 hour Completion Time to restore at least one centrifugal
charging subsystem to OPERABLE status ensures that prompt
action is taken to provide the required cooling ca3acity or
to initiate actions to place the unit in MODE 5, waere an i

ECCS train is not required. j

C.1 |
,

When the Required Actions of Condition B cannot be completed
within the required Completion Time, a controlled shutdown
should be initiated. Twenty-four hours is a reasonable
time, based on operating experience. to reach MODE 5 in an
orderly manner and without challenging plant systems or,
operators.

O,
V
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ECCS - Shutdown
B 3.5.3 ,

i !

I /~') BASES--
:

..O ,

!,

SURVEILLANCE SR 3.5.3.1!
;

REQUIREMENTS |;

| The, applicable Surveillance descriptions from Bases 3.5.2
apply.

|-

REFERENCES- The applicable references from Bases 3.5.2 apply. j
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) l

B 3.5.4 Refueling Water Storage Tank (RWST)

BASES !

BACKGROUND The RWST supplies borated water to the Chemical and Volume
Control _ System (CVCS) during abnormal operating conditions,
to the refueling pool during refueling, and to the ECCS and
the Containment Spray System during accident conditions.

The RWST supplies both trains of the ECCS and the
Containment Spray System through separate, redundant supply I

headers during the injection phase of a Loss Of Coolant
Accident (LOCA) recovery. A motor operated isolation valve
is provided in each header to isolate the RWST from the ECCS
once the system has been transferred to the recirculation
mode. The recirculation mode is entered when pump suction
is transferred to the containment sump following receipt of
the RWST Level-Low Low (LO-2) signal . Use of a single RWST
to supply both trains of the ECCS and Containment Spray
System is acceptable since the RWST is a )assive component,
and passive failures are not required to )e assumed to occur

(G coincidentally with Design Basis Events.
")

The switchover from normal o)eration to the injection phase
of ECCS operation requires clanging centrifugal charging
) ump suction from the CVCS Volume Control Tank (VCT) to the
RWST through the use of isolation valves. Each set of
isolation valves is interlocked so that the VCT isolation,

| valves will begin to close once the RWST isolation valves
'

are fully open. Since the VCT is under pressure, the
preferred pump suction will be from the VCT until the tank
is isolated. This will result in a delay in obtaining the
RWST borated water. The effects of this delay are discussed
in the Applicable Safr=t 3 Analyses section of these Bases. ,

During normal operat ion in MODES 1. 2. and 3. the Safety
Injection (SI) and Residual Heat Removal (RHR) pumps are
aligned to take suction from the RWST.

The ECCS pumps are provided with recirculation lines that
| ensure each pump can maintain minimum flow requirements when

operating at or near shutoff head conditions.
.

i

1

,
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BASES

i BACKGROUND (continued)
| 1

i

When the suction for the ECCS and Containment S) ray System,

| pumas is transferred to the containment sump, t7e RWST flow
; patis must be isolated to prevent a release of the -

| containment sump contents to the RWST. which could result in i

a release of contaminants to the atmosphere and the eventual 2

loss of suction head for the ECCS pumps.
I

! This LC0 ensures that:
! a. The RWST contains sufficient borated water to support
| the ECCS during the injection phase:

| b. Sufficient water volume exists in the containment |'

sump to support continued operation of the ECCS and '

| Containment Spray System pumps at the time of transfer
j to the recirculation mode of cooling:

c. The reactor remains subcritical following a LOCA: and
;

d. The RWST contains a sufficient boron concentration to
ensure that negative reactivity is available to limit

, e the subsequent return to power following a Main Steam
! + Line Break (MSLB).

.

1

Insufficient water in the RWST could result in it :'ficient
cooling capacity when the transfer to the recirculation mode
occurs. Impro)er boron concentrations could result in a

,

! reduction of slutdown margin or excessive boric acid
| precipitation in the core following the LOCA. In a W tion,

improper boron concentrations could adversely affect che pH
of the sump following the LOCA which can adversely impact
iodine concentrations for offsite doses, stress corrosion
cracking of equipment inside containment, and hydrogen

! production. Finally. improper boron concentrations could
i adversely affect the pH of the containment spray which can
| also adversely impact iodine concentrations for offsite

doses (Ref. 1).'

!

|

.

'

O
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APPLICABLE During accident conditions, the RWST provides a source of
SAFETY ANALYSES borated water to the ECCS and Containment Spray System

,

pumps. As such, it provides containment cooling and j
depressurization core cooling, and replacement inventory
and is a source of-negative reactivity for reactor shutdown
(Refs. 2 and 3). The design basis transients and applicable
safety analyses concerning each of these systems are
discussed in the Applicable Safety Analyses section of
B 3.5.2. "ECCS-Operating": B 3.5.3. "ECCS-Shutdown"; and
B 3.6.6. " Containment Spray and Cooling Systems." These
analyses are used to assess changes to the RWST in order to )evaluate their effects in relation to the acceptance limits |

in the analyses.

The RWST must also meet volume, boron concentration, and
temperature requirements for non-LOCA events. The volume is
not an explicit assumption in non-LOCA events since the
required volume is a small fraction of the available volume.
The deliverable volume limit is set by the LOCA and
containment analyses. For the RWST. the deliverable volume
is different from the total volume contained since, due to
the design of the tank, more water can be contained than can

3 be delivered. The minimum boron concentration is an
-

j expli " acsumntion in the MSLB analysis and ensures that I
negatn: roca.& : . 9vailable to limit the subsequent '

return v i,cwer fo;' aing an MSLB. The minimum boron
concentrat.r. " .;o is also an important assumption in
ensuring the reactor remains subcritical following a LOCA.
The maximum boron concentration is an explicit assumption in
the inadvertent ECCS actuation analysis, although it is |
typically a nonlimiting event and the results are very ;

insensitive to boron concentrations. The maximum |
temperature ensures that the amount of cooling 3rovided from |
the RWST during the heatup phase of a feedline )reak is |

consistent with safety analysis assumptions; the minimum is
an assumption in both the MSLB and inadvertent ECCS
actuation analyses, although the inadvertent ECCS actuation
event is typically nonlimiting.

|

!

i
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APPLICABLE SAFETY ANALYSES (continued) !

The MSLB analysis has considered a delay associated with the
interlock between the VCT and RWST isolation valves and the
results show that the departure from nucleate boiling design
basis is met. The delay has been established as 27 seconds,
with offsite power available, or 37 seconds without offsite
power. This response time includes 2 seconds for
electronics delay, a 15 second stroke time for the RWST
valves, and a 10 second stroke time for the VCT valves.

I

For a large break LOCA analysis. the lower boron
concentration limit of 2300 ppm and a conservative

,

calculation of the minimum RWST volume between the low level I

setpoint and the low low level setpoint are used to compute
the post LOCA sump boron concentration necessary to assure
subcriticality. The large break LOCA is the limiting case
since the safety analysis assumes that all control rods are

,

out of the core. |

The containment analysis and the calculation of the minimum
post-LOCA sump pH also use the minimum water volume limit to ;
determine a minimum available RWST volume for calculating i

,n the time until recirculation for safety injection and
'V containment spray. Finally, the minimum sump flooding ;

analysis, which ensures sufficient Net Positive Suction Head
|t in the sump for recirculation, uses the minimum water volume
,

limit to determine a minimum available RWST volume. |

The upper limit on baron concentration of 2500 pam is used ||- to determine the maximum allowable time to switc1 to hot leg
recirculation following a LOCA. The purpose of switching
from cold leg to hot leg injection is to avoid boron
precipitation in the core following the accident.

|

!

;
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! RWST
'

B 3.5.4

O BASESv
APPLICABLE SAFETY ANALYSES (continued)

!

In the ECCS analysis. the containment spray temperature is
assumed to be equal to the RWST lower temperature limit of
35 F. If the lower temperature limit is violated the

! containment spray further reduces containment pressure. The
reduced containment pressure lowers the quality of steam
exiting the break thus decreasing the rate which the steam
is vented to the containment atmosphere. The decreased rate
of steam vented to the containment atmosphere results in a
corresponding decrease in the rate the Reactor Coolant
System pressure drops and the rate ECCS fluid is injected in
the core thereby causing a rise in peak clad temperature.
The up)er temperature limit of 100 F is used in the small
break .0CA analysis and containment OPERABILITY analysis.
Exceeding this temperature will result in a higher peak clad

.
temperature, because there is less heat transfer from the

E core to the injected water for the small break LOCA and
higher containment pressures due to reduced containment
spray cooling ca)acity. For the containment response
following an MSL3. the lower limit on boron concentration
and the upaer limit on RWST water temperature are used to
maximize t1e total energy release to containment.

'

The limits on RWST level and boron concentration also ensure
that the post-LOCA sump pH will be between 8.0 and 11.0.
The minimum and maximum pH values are verified for each fuel
cycle using conservative maximum and minimum RWST volumes
and the maximum and minimum allowed RWST boron
concentrations. The LOCA offsite dose analysis assumes a

: conservatively low sump pH for the re-evolution of iodine
from the sump. Ensuring that the minimum sump pH is at
least 8-.0 protects mechanical components and equipment
inside containment from the effects of chloride induced
stress corrosion cracking. Ensuring that the maximum sump,

| pH is no greater than 11.0 limits the production of hydrogen
| due to the corrosion of aluminum and zinc inside

containment. Finally, the limits on RWST boron
concentration also ensure that the containment spray pH is

3

acceptable. The calculation of the iodine removal I

effectiveness of the containment spray assumes a
| conservatively low containment spray pH.

1

The RWST satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

;

O
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RWST |
, B 3.5.4 i

[ BASES

|

LC0 The RWST ensures that an adequate su) ply of borated water is
available to cool and depressurize t1e containment in the
event of a Design Basis Accident (DBA), to cool and cover 1

- the core in the event of a LOCA, to maintain the reactor.

'

subcritical following a DBA, and to ensure adequate level in j
the containment sump to su) port ECCS and Containment Spray |
System pump operation in t1e recirculation mode. '

! To be considered OPERABLE. the RWST must meet the water <

volume, boron concentration, and temperature limits )
(including vent path) established in the SRs.

- [|
,

!
APPLICABILITY- In MODES 1. 2, 3. and 4. RWST OPERABILITY requirements are i

dictated by ECCS and Containment Spray System OPERABILITY
)requirements. Since both the ECCS and the Containment Spray ;

System must be OPERABLE in MODES 1. 2. 3 and 4. the RWST
must also be OPERABLE to support their operation. In
MODES 5 and 6. the ECCS and Containment Spray System are not'

required to be OPERABLE. Therefore, the RWST is not
recuired to be OPERABLE in MODES 5 and 6 to support the ECCS
anc Containment Spray System.

ACTIONS A.1
:

With RWST boron concentration or borated water temperature
not within limits, they must be returned to within limits

| within 8 hours. Under these conditions neither the ECCS nor
the Containment Spray System can perform its design

| function. Therefore, prompt action must be taken to restore
4

'

the tank to OPERABLE condition. The 8 hour limit to restore l

the RWST temperature or boron concentration to within limits
was developed considering the time required to change either
the boron concentration or temperature and the fact that the
contents of the tank are still available for injection.

i
i-

|
!

|
,

O
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RWST
B 3,5.4 '

O BASESN)
ACTIONS (continued)

'

B .1'

,

With the RWST inoperable for reasons other than Condition A
(e.g. water volume), it must be restored to OPERABLE status
within 1 hour.

,

In this Condition, neither the ECCS nor the Containment
,

. Spray System can perform its design function. Therefore.
!

-

prompt action must be taken to restore the tank to OPERABLE
status or to place the unit in a MODE in which the RWST is
not required. The short time limit of 1 hour to restore the
RWST to OPERABLE status is based on this condition
simultaneously affecting redundant trains.

,

C.1 and C.2

iIf the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the unit must be brought to a
MODE in which the LCO does not apply. To achieve this .

status, the unit must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed

es Completion Times are' reasonable, based on operating
!'Q experience, to reach the required unit conditions from full

power conditions in an orderly manner and without
challenging unit systems. i

l

SURVEILLANCE SR 3.5.4.1
REQUIREMENTS

The RWST borated water temperature should be verified every |
'

24 hours to be within the limits assumed in the accident i

analyses band. This Frequency is sufficient to identify a
temperature change that would approach either limit and has
been shown to be acceptable through operating experience.

'
1

The SR is modified by a Note that eliminates the requirement
to perform this Surveillance when ambient air tem)eraturest

are within the operating limits of the RWST. Wit 1 ambient !

air terperatures within the band, the RWST temperature
j should not exceed the limits. |

|

|

i

t /7
1V

'BRAIDWOOD - UNITS 1 & 2 B 3.5.4 - 7 Revision 0
;

|

|

|



_ - . _ .. _ . . - _ _ _ _ _ _ _ - _

RWST I

B 3.5.4

!

O BASES lV 1

SURVEILLANCE REQUIREMENTS (continued) )
SR 3.5.4.2 I

,

Heat traced portions of the RWST vent aath should be
verified every 24 hours to be within t1e temperature limit i

needed to prevent ice blockage and subsequent vacuum j
formation in the tank during rapid level decreases caused by ;
accident conditions. This Frequency is sufficient to :
identify a tem)erature change that would ap3 roach the lower i

limit and has 3een shown to be acceptable t1 rough operating i
experience.

|

The SR is modified by a Note that eliminates the requirement
to perform this Surveillance when the ambient air
temperature is a 35 F. With ambient air temperature above
this limit, the RWST vent. path will be free of ice blockage.

SR 3.5.4.3

The RWST water volume should be verified every 7 days to be
-above the required minimum level of 89% (useable volume of
> 395,000 gallons) in order to ensure that a sufficient

In initial su) ply is available for injection and to support I(') continued ECCS and Containment Spray System pump operation ;
on recirculation. Since the RWST volume is normally stable
and protected by a low level alarm, a 7 day Frequency is i
appropriate and has been shown_ to be acceptable through |operating experience. !

4

SR 3.5.4.4

The boron concentration of the RWST should be verified every
7 days to be within the required limits. This SR ensures
that the reactor will remain subcritical following a LOCA
and will limit the power level increase and subsequently
returns the reactor to subcritical im;ediately following an
MSLB. Further, it assures that the resulting sump pH will
be maintained in an acceptable range so that boron
preci)1tation in the core will not occur, sufficient iodine
will De removed to limit offsite doses, stress corrosion
cracking of equiament will be minimized, and hydrogen
production will 3e minimized. Since the RWST volume is
normally stable, a 7 day sampling Frequency to verify boron
concentration is appropriate and has been shown to be
acceptable through operating experience.

G
'b
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RWST
B 3.5.4,

BASES

REFERENCES 1. .WCAP-13964. Revision 2. " Commonwealth Edison Company..
;

Byron /Braidwood Units 1 & 2. Increased Steam Generator
i

Tube Plugging / Reduced Thermal. Design Flow / Positive !
Moderator Temperature Coefficient Analysis Program. ~|
Engineering / Licensing Report." September 1994. 1

2. UFSAR, Chapter 15.

3 .- UFSAR. Section 6.2.1.
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Seal Injection Flow,

I B 3.5.5 1

i

. B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

'B 3.5.5 Seal Injection Flow

BASES-
|

|

BACKGROUND The function of the seal injection throttle valves during an |.

accident is similar to the function of the ECCS throttle !
t

| valves in that each restricts flow from the centrifugal
'

charging pump header to the Reactor Coolant System (RCS).
|

The restriction on Reactor Coolant Pump (RCP) seal injection i

flow limits the amount of ECCS flow that would be diverted
from the injection path following an accident. This limit ;

is based on safety analysis assumptions that are required 4

because RCP seal injection flow is not isolated during,

| Safety Injection (SI).

:

! APPLICABLE All ECCS subsystems are taken credit for in.the large i
SAFETY ANALYSES break Loss Of Coolant Accident (LOCA) at full power

(Ref. 1). The centrifugal charging Jumps are also credited ;

!O in the small break LOCA analysis. Tlese two LOCA analyses ;h establish the minimum flow for the ECCS pumas. The steam ,

generator tube rupture and main steam line ]reak event '

analyses also credit the centrifugal charging pumps, but are
not limiting in their design. Reference to these analyses
is made in assessing changes to the Seal Injection System, ,

| for evaluation of their effects in relation to the
i acceptance limits in these analyses.

|

|

.

.

|I
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Seal Injection Flow
B 3.5.5

|

|C BASES'
s

APPLICABLE SAFETY ANALYSES (continued)

This LC0 ensures that seal injection flow will be sufficient
for RCP seal integrity but limited so that the ECCS trains

i will be capable of delivering sufficient water to match
| boiloff rates soon enough to minimize uncovering of the core
' following a large LOCA. It also ensures that the

centrifugal charging pumps will deliver sufficient water for,

| a small LOCA and sufficient boron to maintain the core |; subcritical. For smaller LOCAs, the charging pumps alone
deliver sufficient fluid to overcome the loss and maintain
RCS inventory. ITS Figure 3.5.5-1 was developed by using a '

conservative combination of plant data to establish a
minimum flow loss coefficient for the seal injection line.'

Based on the conservative data, Figure 3.5.5-1 ensures
adequate flow to the Reactor Coolant Pump seals while
ensuring the safety analysis assumption for ECCS flow are
maintained. Seal injection flow satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO The intent of the LCO limit on seal injection flow is to
|p make sure that flow through the RCP seal water injection
!Q line is low enough to ensure that sufficient centrifugal
l charging pump injection flow is directed to the RCS via the

injection points (Ref. 2).

The LCO is not strictly a flow limit, but rather a flow,

limit based on a flow line resistance. In order to
establish the proper flow line resistance, a pressure and
flow must be known. The flow line resistance is established
by adjusting the RCP seal injection flow in the acceptable i

region of Figure 3.5.5-1 at a given pressure differential
i between the charging header and the RCS. The flow limits

established by Figure 3.5.5-1 ensure that the minimum ECCS
flow assumed in the safety analyses is maintained.

The limit on seal injection flow must be met to render the
ECCS OPERABLE. If this condition is not met, the ECCS flow
will not be as assumed in the accident analyses.

|

m

b
''
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Seal Injection Flow
B 3.5.5

;

( BASES

APPLICABILITY In MODES 1. 2. and 3. the seal injection flow limit is i
dictated by ECCS flow requirements, which are specified for !

MODES 1, 2. 3. and 4. The seal injection flow limit is not
applicable for MODE 4 and lower, however, because high seal -

injection flow is less critical as a result of the lower

initial RCS pressure and decay heat removal requirements in
these MODES. Therefore. RCP seal injection flow must be
limited in MODES 1. 2. and 3 to ensure adequate ECCS ,

performance.
.

ACTIONS L1
'With the seal injection flow exceeding its limit. the amount

of charging flow available to the RCS may be reduced. Under
this Condition action must be taken to restore the flow to
below its limit. The operator has 4 hours from the time the
flow is known to be above the limit to correctly position
the manual valves and thus be in compliarce with the
accident analysis. The Completion Time uinimizes the
potential exposure of the plant to a L0f,A with insufficient

h) injection flow and provides a reasonable time to restore :
seal injection flow within limits. This time isi''
conservative with respect to the Completion Times of other
ECCS LCOs; it is based on operating experience and is
sufficient for taking corrective actions by operations
personnel.

;

B.1 and B.2
,

When the Required Actions cannot be completed within the
required Completion Time, a controlled shutdown must be t

initiated. The Completion Time of 6 hours for reaching i

MODE 3 from MODE 1 is a reasonable time for a controlled
shutdown, based on operating experience and normal cooldown ,

rates, and does not challenge plant safety systems or ]operators. Continuing the unit shutdown begun in Required -

Action B.1. an additional 6 hours is a reasonable time,
based on operating ex)erience and normal cooldown rates, to
reach MODE 4, where t11s LCO is no longer applicable.

|
|
1

O l
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Seal Injection Flow
B 3.5.5 :

c ,

BASES

'
SURVEILLANCE SR 3.5.5.1
REQUIREMENTS

Verification every 31 days that the manual seal injection
throttle valves are adjusted to give a flow within the limit
ensures that proper manual seal injection throttle valve ,

position, and hence. proper seal injection flow, is
maintained. To verify acceptable seal injection flow. the
following is performed: differential pressure between the
charging header (PT-120) and the RCS is determined and the

,

;seal injection flow is verified to be within the limits of
,

Figure 3.5.5-1. The Frequency of 31 days is based on |engineering judgment and is consistent with other ECCS valve
Surveillance Frequencies. The Frequency has proven to be

i

acceptable through operating experience.

I| As noted. the Surveillance is not required to be performed
until 4 hours after the RCS pressure has stabilized within a

i

20 psig range of normal operating pressure. The RCS ,

pressure requirement is specified since this configuration '

will produce the required pressure conditions necessary to
assure that the manual valves are set correctly. The
exception is limited to 4 hours to ensure that the
Surveillance is timely.>

,

REFERENCES 1. UFSAR. Chapter 6 and Chapter 15.

2. 10 CFR 50.46.

|

|

0

i

I
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O
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Containment
'

| B 3.6.1

O B 3.6 CONTAINMENT SYSTEMS ;v '

B 3,6.1 Containment
1

i
BASES

I|
BACKGROUND- The containment consists of the concrete containment

building, its steel liner, and the penetrations through this
structure. The structure is designed to contain radioactive
material that may be released from the reactor core
following a design basis Loss Of Coolant Accident (LOCA)
Additionally, this structure provides shielding from the
fission products that may be present in the containment
atmosphere following accident conditions.

:

The containment is a reinforced concrete structure with a
cylindrical wall. a flat foundation mat, and a shallow dome
roof. The inside surface of the containment is lined with a i
carbon steel liner to ensure a high degree of leak tightness |during operating and accident conditions.

|
4

The cylinder wall is prestressed with a post tensioning
system in the vertical and horizontal directions, and the
dome roof is prestressed utilizing a three way post

g tensioning system.

The concrete containment building is required for structural I

integrity of the containment under Design Basis Accident !
(DBA) conditions. The steel liner and its penetrations
establish the leakage limiting boundary of the containment. !

Maintaining the containment OPERABLE limits the leakage of
fission product radioactivity from the containment to the:
environment. SR 3.6.1.1 leakage rate requirements comply
with 10 CFR 50, Appendix J. Option B (Ref.1), as modified
by approved exemptions.

|

|

|

.

(D
%J.
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Coritainment
B 3.6.1

f) BASES.
~%J

BACKGROUND (continued)

The isolation devices for the penetrations in the
containment boundary are a part of the containment leak
tight barrier. To maintain this leak tight barrier:

a. All penetrations required to be closed during accident
conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation system. or

2. closed by manual valves, blind ilanges, or
de-activated automatic or remote manual valves
secured in their closed positions except as
provided in LCO 3.6.3. " Containment Isolation
Valves":

b. Each air lock is OPERABLE. exce)t as provided in
LC0 3.6.2. " Containment Air Loc (s":

c. The equipment hatch is closed: and

p d. The sealing mechanism associated with each 3enetration
v (e.g. . welds, bellows or 0 rings) is OPERA 3LE. except

as provided in LCO 3.6.3.

|

APPLICABLE The safety design basis for the containment is that the
SAFETY ANALYSES containment must withstand the pressures and temperatures of

the limiting DBA without exceeding the design leakage rate.
I

1

O-
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Containment
B 3.6.1

() BASES
v

APPLICABLE SAFETY ANALYSES (continued)

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a LOCA
and a steam line break (Ref. 2). In addition, release of
significant fission product. radioactivity within containment
can occur from a LOCA. secondary system pipe break, or fuel
handling accident (Ref. 3). In the DBA analyses, it is
assumed that the containment is OPERABLE such that, for the
DBAs involving release of fission product radioactivity,
release to the environment is controlled by the rate cf
containment leakage. The containment was designed with an
allowable leakage rate of 0.10% of containment air weight
per day (Ref. 3). This leakage rate, used to evaluate
offsite doses resulting from accidents. is defined in
10 CFR 50. Appendix J. Option B (Ref. 1), as L the
maximum allowable containment leakage rate at l:he calculated

peak containment internal pressure (P )ble leakage rate
resulting from the

limiting design basis LOCA. The allowa
represented by L forms the basis for the acceptance
criteria imposed,on all containment leakage rate testing.
L, is assumed to be 0.10% per day in the safety analysis at
P = 47.8 psig for Unit 1 and P, = 44.4 psig for Unit 2
(kef.3).m

k-)
Satisfactory leakage rate test results are a requirement for
the establishment of containment OPERABILITY.

The containment satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO Containment OPERABILITY is maintained by limiting leakage to
s 1.0 L., except prior to the first startup after performing
a required Containment Leakage Rate Testing Program leakage
test. At this time, app'icable leakage limits must be met.

Compliance with this LCO will ensure a containment
configuration, including the equipment hatch, that is
structurally sound and that will limit leakage to those
leakage rates assumed in the safety analysis.

!
i

i

:

0%
V

,

'
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| Containment
.

B 3.6.1

BASES

LC0 (continued)

Individual leakage rates specified for the containment air
lock (LCO 3.6.2) and purge valves with resilient seals
(LCO 3.6.3) are not specifically part of the acceptance
criteria of 10 CFR 50, Ap)endix J. Option B. Therefore,
leakage rates exceeding t1ese individual limits only result
in the containment being inoperable when the leakage results
in exceeding the overall acceptance criteria of 1.0 L,.,

APPLICABILITY. In MODES 1, 2. 3. and 4. a DBA could cause a release of
radioactive material into containment. In MODES 5 and 6.
the probability and consequences of these events are reduced
due to the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be

| OPERABLE in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for containment
during MODE 6 are addressed in LCO 3.9.4. " Containment

,

Penetrations. "

( . C ACTIONS A.1
m

l In the event containment is ino)erable, containment must be '

restored to OPERABLE status witlin 1 hour. The 1 hour
j Com]letion Time provides a seriod of time to correct the'

pro)1em commensurate with t1e importance of maintaining
containment during MODES 1, 2. 3. and 4. This time period
also ensures that the probability of an accident (requiring
containment OPERABILITY) occurring during periods when ;,

containment is inoperable is minimal. ;

B.1 and B.2 |
|

If containment cannot be restored to OPERABLE status within 1

the required Completion Time, the plant must be brought to a Ii

| MODE in which the LC0 does not apply. To achieve this {status, the plant must be brought to at least MODE 3 within i
6 hours and to MODE 5 within 36 hours. The allowed ;
Completion Times are reasonable, based on operating i,

| experience, to reach the required plant conditions from full ;
i power conditions in an orderly manner and without !
I challenging plant systems.

; pd
f
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Containment
B 3.6.1

!

D BASES
LU

! SURVEILLANCE SR 3.6.1.1
REQUIREMENTS

'

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage rate test
requirements of the Containment Leakage Rate Testing
Program. Failure to meet air lock and purge valve leakage

| limits specified in LCO 3.6.2 and LC0 3.6.3 does not
invalidate the acceptability of these overall leakage

; determinations unless their contribution to overall Type A.
B, and C leakage causes that to exceed limits. As left'

leakage prior to the first startup after performing a
required leakage test is required to be < 0.6 L for
A leakage. pe B and C leakage and < 0.75 L, for,overall Type

| combined Ty
| At all other times between required leakage rate

tests, the acceptance criteria is based on an overall Type A
| leakage limit of s 1.0 L,. At s 1.0 L the offsite dose

consequences are bounded by the assump,tions of the safety
| analysis. SR Frequencies are as required by the Containment
! Leakage Rate Testing Program. These periodic testing

requirements verify that the containment leakage rate does'

not exceed the leakage rate assumed in the safety analysis. ;

n SR 3.6.1.2,

, ( L
L'# This SR ensures that the structural integrity of the
| containment will be maintained in accordance with the
! provisions of the Containment Tendon Surveillance Program. j
; Testing and Frequency are consistent with the requirements

of 10 CFR50.55a(b)(2)(vi) " Effective Edition and Addenda of
Subsection IWE and Subsection IWL. SECTION XI" (Ref. 4) and
Section 10 CFR50.55a(b)(2)(ix), " Examination of Concrete
Containments" (Ref. 5). Predicted tendon lift off forces

o will be determined consistent with the recommendations of ,

j Regulatory Guide 1.35.1. (Ref. 6).

|

|

|

l

|O
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Containment
B 3.6.1

.

fl. . BASES

v
REFERENCES 1. '10 CFR 50. Appendix J. Option B.

2. UFSAR, Chapter 15.
:

3. UFSAR. Section 6.2.
4

4 '. 10 CFR50.55a(b)(2)(vi) " Effective Edition and Addenda
of Subsection IWE and Subsection IWL SECTION XI "

5. 10 CFR50.55a(b)(2)(ix). " Examination of Concrete
Containments."

6. Regulatory Guide 1.35.1. July 1990.

r
-(

|
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Containment Air Locks
B 3.6.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2 Containment Air Locks

BASES

BACKGROUND Containment air locks form part of the containment pressure
boundary and provide a means for personnel access during all
MODES of operation.

Each air lock is nominally a right circular cylinder.10 ft
in diameter, with a door at each end. The doors are
interlocked to prevent simultaneous opening. During periods
when containment is not required to be OPERABLE, the door
interlock mechanism may be disabled allowing both doors of
an air lock to remain open for extended periods when
frequent containment entry is necessary. Each air lock door
has been designed and tested to certify its ability to
withstand a pressura in excess of the maximum expected
pressure following a Design Basis Accident (DBA) in
containment. As such, closure of a single door supports
containment OPERABILITY. Each of the doors contains double
gasketed seals and local leakage rate testing ca) ability to

r ensure )ressure integrity. To effect a leak tigit seal, the
( air locc design uses pressure seated doors (i.e., an

increase in containment internal pressure results in
increased sealing force on each door).

The containment air locks form part of the containment
pressure boundary. As such, air lock integrity and leak
tightness is essential for maintaining the containment
leakage rate within limit in the event of a DBA. Not
maintaining air lock integrity or leak tightness may result
in a leakage rate in excess of that assumed in the plant
safety analyses.
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Containment Air Locks
B 3.6.2

BASES

APPLICABLE The DBAs that result in a release of radioactive material
SAFETY ANALYSES within containment are a Loss Of Coolant Accident (LOCA).

secondary system pipe break, and a fuel handling accident
(Ref. 2). In the analysis of each of these accidents. it is
assumed that containment is OPERABLE such that release of
fission products to the environment is controlled by the
rate of containment leakage. The containment was designed
with an allowable leakage r6te of 0.1% of containment air
weight per day (Ref. 2). This bakage rate is defined in
10 CFR 50. Appendix J. Option B (Ref.1), as the maximum
allowable containment leakage rate at the calculated peak

containment internal pressure, at P,ing a DBA.
- 47.8 psig for Unit 1

and P = 44.4 psig for Unit 2 follow This
allow'1ble leakage rate forms the basis for the acceptance
criteria imposed on the SRs associated with the air locks.

The containment air locks satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO Each containment air lock forms aart of the containment
] 3ressure boundary. As part of t1e containment pressure

)oundary the air lock safety function is related to control
of the containment leakage rate resulting from a DBA. Thus,
each air lock's structural integrity and leak tightness are
essential to the successful mitigation of such an event.

Each air lock is required to be OPERABLE. For the air lock
to be considered OPERABLE. the air lock interlock mechanism
must be OPERABLE. the air. lock must be in compliance with
the Type B air lock leakage test, and both air lock doors
must be OPERABLE. The interlock allows only one air lock
door of an air lock to be opened at one time. This
provision ensures that a gross breach of containment does
not exist when containment is required to be OPERABLE.
Closure of a single door in each air lock is sufficient to
provide a leak tight barrier following postulated events.
Nevertheless both doors are kept closed when the air lock
is not being used for normal entry into or exit from
containment.

O
G.

BRAIDWOOD - UNITS 1 & 2 B 3.6.2 - 2 Revision 0

1. . .. .. .
.

..

_ _ _ _ _ _ _ _ _ _ - -



'

' Containment Air Locks
B 3.6.2

|(v^)
BASES

-APPLICABILITY In MODES 1. 2, 3. and 4. a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6. the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, the containment air locks are not required in
MODE 5 to prevent leakage of radioactive material from
containment. The recuirements for the containment air locks
during MODE 6 are adcressed in LCO 3.9.4. " Containment
Penetrations."

ACTIONS The ACTIONS are modified by a Note that allows entry and
exit to perform repairs on the affected air lock component.
If the outer door is inoperable, then it may be easily
accessed for most repairs. If the inner door is inoperable,
it is preferred that the air lock be accessed from inside
primary containment by entering through the other OPERABLE
air lock. However, if this is not practicable, or if
repairs on either door must be performed from the barrel
side of the door, then it is permissible to enter the air
lock through the OPERABLE door, which means there is a short

I
time during which the containment boundary is not intact--

(during access through the OPERABLE door). The ability to\ open the OPERABLE door, even if it means the containment
boundary is temporarily not intact, is acceptable due to the
low probability of an event that could pressurize the
containment during the short time in which the OPERABLE door
is expected to be open. Opening the OPERABLE door must be
done under strict administrative controls, consisting of a

,

dedicated individual (i.e.. not involved with any repair or !

other maintenance effort) assigned to ensure that the door^

is opened only for the period of time required to gain entry
into or exit from the air lock, and that any OPERABLE door
is re-locked prior to the departure of the dedicated
individual. After each en' ry and exit. the OPERABLE door
must be immediately closed. If ALARA conditions permit,
entry and exit should be via an OPERABLE air lock.

!
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Containment Air Locks
B 3.6.2

BASES

-ACTIONS (continued)

A second Note has been added to provide clarification that.
for this LCO. separate Condition entry is allowed for each
air lock. This is acceptable since the Required Actions
for each Condition provide appropriate compensatory actions
for each inoperable air lock. Complying with the Required
Actions may allow for continued operation, and a subsequent
inoperable air lock is governed by subsequent Condition
entry and application of associated Required Actions. '

In the event the air lock leakage results in exceeding the
overall containment leakage rate. Note 3 directs entry into
the applicable Conditions and Required Actions of LC0 3.6.1.
" Containment."

A.I. A.2. and A.3

With one air lock door in one or more containment air locks
inoperable, the OPERABLE door must be verified closed
(Required Action A.1) in each affected containment air lock.

<

This ensures that a leak tight containment barrier is
maintained by the use of an OPERABLE ' air lock door. This

g action must be completed within 1 hour. This specified time
Q period is consistent with the ACTIONS of LCO 3.6.1. which

requires containment be restored to OPERABLE status within
1 hour.

In addition the affected air lock penetration must ba
isolated by locking closed the OPERABLE air lock door within
the 24 hour Completion Time. The 24 hour Completion Time is
reasonable for locking the OPERABLE air lock door,
considering the OPERABLE door of the affected air lock is
being maintained closed.

; O
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| Containment Air Locks
B 3.6.2

;

BASES

ACTIONS (continued)

Required Action A.3 verifies that an air lock with an ;

inoperable door has been isolated by the use of a locked and
closed OPERABLE air lock door. This ensures that an i

,

E

acceptable containment leakage boundary is maintained. The |
'Completion Time of once per 31 days is based on engineering

judgment and is considered adequate in view of the low
likelihood of a locked door being mispositioned and other
administrative controls. Required Action A.3 is modified by ,

a Note that applies to air lock doors located in high i

radiation areas and allows these doors to be verified locked
closed by use of administrative means. Allowing
verification by administrative means is considered
acceptable, since access to these areas is typically
restricted. Therefore, the probability of misalignment of
the door, once it has been verified to be in the proper
position, is small .

|

The Required Actions have been modified by two Notes.
Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the same air lock are inoperable. With both doors in the

i' ** ' " ' ' '
" "*" ''''ctions C.1 and C.2 are the

" " ' " ^ * " " " ' ' " ' " " ' ' ' j

C")' to be closed. Required A "

appropriate remedial actions. The exception of Note 1 does
not affect tracking the Completion Time from the initial
entry into Condition A: only the requirement to comply with
the' Required Actions.

|
,

|

|O
i
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Containment Air Locks
B 3.6.2

h) BASES
s.

, ACTIONS (continued)

Note 2 allows use of the air lock for entry and exit for
7 days under administrative controls if both air locks have
an inoperable door. This 7 day restriction begins when the i

second air lock is disco"ered inoperable. Containment entry |
may be required on a pp . iodic basis to perform Technical |.

Specifications (TS) Surveillances and Required Actions, as
well as other activities on equipment inside containment
that are required by TS or activities on equipment that

<)support TS-required equipment. This Note is not intended to
preclude performing other activities (i.e., non-TS-required iactivities) if the containment is entered, using the j
inoperable air lock, to perform an allowed activity listed '

above. The administrative controls consist of a dedicated
individual (i.e., not involved with any repair or other

i

maintenance effort) assigned to ensure that the door is . |
opened only for the period of time required to gain entry
into or exit from the air lock, and that any OPERABLE door
is re-locked prior to the departure of the dedicat?d
individual. This allowance is acceptable due to the low

1probability of an event that could 3ressurize the i

containment during the short time tlat the OPERABLE door is
p expected to be open.
G'

B.1. B.2. and B.3

With an air lock interlock mechanism inoperable in one or
,

more air' locks, the Required Actions and associated
Completion Times are consistent with those specified in
Condition A with the exception that both air lock doors may
still be OPERABLE., in which case either door can be used to

! isolate the air lock penetration.
!

!

!

!

|
1

,
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Containment Air Locks
B 3.6.2 i

BASES

ACTIONS (continued)

The Required Actions have been modified by two Notes.
Note 1 ensures that only the Required Actions and associated

.

Completion Times of Condition C are recuired if both doors I
in the same air. lock are inoperable. kith both doors in the |
same air lock inoperable, at DPERABLE door is not available
to be closed. Required Acticns C.1 and C.2 are the
appropriate cemedial actions

Note 2 allows entry into and exit from containment under the
i|control of a dedicated individual stationed at the air lock

to ensure that only one door is opened at a time (i.e. , the
individual performs the function of the interlock) and one
door is re-locked prior to the departure of the dedicated
individual.'

Required Action B.3 is modified by a Note that applies to: '

air lock doors located in high radiation areas and allows
|

.

these doors to be verified locked closed by use of
i

?- administrative means. Allowing verification by
|'

administrative means is considered acceptable, since access -

to these areas is typically restricted. Therefore, the :
)robability of misalignment of the doors, once they have

||.iO )een verified to be in the proper position. is small.

!

;

r

i

|

|

|

i

!

!
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Containment Air Locks I

B 3.6.2

( BASES

ACTIONS (continued)

C.1. C.2. and C.3

With one or more air locks inoperable for reasons other than
those described in Condition A or B (e.g., both doors in the
same air lock are inoperable) Condition C is entered. Note,
an air lock with only an inoperable door (Condition A) and
interlock (Condition B) does not require entry into
Condition C. The Required Actions of Conditions A and B

iprovide the appropriate remedial actions for the degraded I

condition. Recuired Action C.1 requires action to be
initiated immeciately to evaluate previous combined leakage
rates using current air lock test results. An evaluation is
acceptable, since it is overly conservative to immedir' ly
declare the containment inoperable if both doors in an air
lock have failed a seal test or if the overall air lock
leakage is not within limits. In many instances (e.g., only
one seal per door has failed) containment remains OPERABLE.~
yet only 1 hour (per LC0 3.6.1) would be provided to restore :

the air lock door to OPERABLE status arior to requiring a |
unit shutdown. In addition, even witi both doors failing '

the seal test, the overall containment leakage rate can
still be within limits.

V Required Action C.2 requires that one door in the affected
containment air lock must be verified to be closed within
the 1 hour Com)letion Time. This specified time period is
consistent wit 1 the ACTIONS of LCO 3.6.1 which requires
that containment be restored to OPERABLE status within
1 hour.

Additionally, the affected air lock (s) must be restored to
OPERABLE status within the 24 hour Compbtion Time. The
specified time period is considered renonable for restoring I
an inoperable air lock to OPERABLE status, assuming that at i

least one door is maintained closed in each affected air
lock and the overall containment leakage rate is within the
Containment Leakage Rate Testing Program leakage limits.

i

l

l

i

p.
V
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Containment Air Locks l
B 3.6.2 !

-(O BASES
)

ACTIONS (continued)

D.1 and 0.2

If the inoperable containment air lock cannot be restored to
OPERABLE status within the required Completion Time, the
unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the recuired unit
conditions from full power conditions in an orcerly manner
and without challenging plant systems.

SURVEILLANCE SR 3.6.2.1
REQUIREMENTS

Maintaining containment air locks OPERABLE requires !
compliance with the leakage rate test requirements of the !
Containment Leakage Rate Testing Program. This SR reflects I

the leakage rate testipg requirements with regard to air d

lock leakage (Type B leakage tests). The acceptance
criteria were established during initial air lock and |

' (e 3 containment OPERABILITY testing. The periodic testing |g
requirements verify that the air lock lea'kage does not
exceed the allowed fraction of the overall containment
leakage rate. The Frequency is required by the Containment
Leakage Rate Testing Program.

1

1

The SR has been modified by two Notes. Note 1 states that
an inoperable air lock door does not invalidate the previous
successful performance of the overall air lock leakage test.
This is considered reasonable since either air lock door is
capable of providing a fission product barrier in the event
-of a DBA. Note 2 has been added to this SR requiring the
results to be evaluated against the acceptance criteria

! which is applicable to SR 3.6.1.1. This ensures that air
lock leckage is properly accounted for in determining the

; combined Type B and C containment leakage rate.

.

'

_
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! Containment Air Locks
B 3.6.2

i A BASESEU
SURVEILLANCE REQUIREMENTS (continued)

| SR 3.6.2.2

The air lock interlock is designed to prevent simultaneous
| opening of both doors in a single air lock. Since both the
'

inner and outer doors of an air lock are designed to
; withstand the maximum ex)ected post accident containment

t

| pressure. closure of eitler door will support containment '

; OPERABILITY. Thus the door interlock feature supports
| containment OPERABILITY while the air lock is being used for

,'

personnel transit in and out of the containment. Periodic !

testing of this interlock demonstrates that the interlock ;

will function as designed and that simultaneous opening of
the inner and outer doors will not inadvertently occur. Due
to the purely mechanical nature of this interlock. and given,

that the interlock mechanism is not normally challenged when'

the containment air lock door is used for entry and exit
| (procedures require strict adherence to single door

opening), this test is only required to be performed every
| 24 months. The 24 month Frecuency is based on the need to

perform this Surveillance uncer the conditions that apply
during a plant outage, and the potential for loss of
containment OPERABILITY if the Surveillance were performeddp| with the reactor at power. The 24 month Frequency for the

! interlock is justified based on generic operating
experience. The 24 month Frequency is based on engineering ;

judgment and is considered adequate given that the interlock
is not challenged during use of the air lock.

|

!

! REFERENCES 1. 10 CFR 50. Appendix J. Option B.
!

; 2. UFSAR. Section 6.2.
|

|
;

L

t
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Containment Isolation Valves
B 3.6.3

! !"

(O') B 3.6 CONTAINMENT SYSTEMS

i B 3.6.3 Containment Isolation Valves
|

BASES I
,

'

|

BACKGROUND The containment isolation valves (Table B 3.6.3-1) form part :
of the containment pressure boundary and provide a means for '

fluid penetrations not serving accident consequence limiting
systems to be provided with two isolation barriers that are
closed on a containment isolation signal. These isolation r

devices are either passive or active (automatic). Manual
valves, de-activated automatic or remote manual valves
secured in their closed position, check valves with flow
through the valve secured, blind flanges, and closed systems
are considered passive devices. Check valves, or other
automatic valves designed to close without operator action
following an accident, are considered active devices. Two
barriers in series are provided for each penetration so that
no single credible failure or malfunction of an active
component can result in a loss of isolation or leakage that
exceeds limits assumed in the safety analyses. These'

barriers (containment isolation valves, blind flanges, and
closed systems) make up the Containment Isolation System. '

,

Automatic isolation signals are produced during accident .

conditions. Containment Phase "A" isolation occurs upon '

receipt of a safety injection signal. The Phase "A"
isolation signal isolates nonessential process lines in
order to minimize leakage of fission product radioactivity. -

Containment Phase "B" isolation occurs upon recei)t of a
High-3 containment pressure signal and isolates tie
remaining process lines, except systems required for
accident mitigation. The purge valves (supply and exhaust)
receive a containment ventilation isolation signal on a
containment high radiation condition, safety injection
signal, manual Phase A actuation, and manual containment
spray actuation. As a result. the containment isolation
valves (and blind flanges) help ensure that the containment
atmosphere will be isolated from the environment in the

,

event of a release of fission product radioactivity to the
containment atmosphere as a result of a Design Basis
Accident (DBA).

|
!

1

I

i
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Containment Isolation Valves
B 3.6.3

O BASES(V
BACKGROUND (continued)

The OPERABILITY requirements for containment isolation
valves help ensure that containment is isolated within the
time limits assumed in the safety analyses. Therefore, the
OPERABILITY requirements provide assurance that the
containment function assumed in the safety analyses will be
maintained.

Normal Purae System (48 inch ource valves)

The Normal Purge System operates to supply outside air into
the containment for ventilation and cooling or heating and
may also be used to reduce the concentration of noble gases
within containment prior to and during personnel access.
The supply and exhaust lines each contain two isolation
valves. Because of their large size, the 48 inch purge
valves are not qualified for automatic closure from their
open position under DBA conditions. Therefore, the 48 inch
purge valves are sealed closed in MODES 1, 2. 3. and 4 to
ensure the containment boundary is maintained.

Miniource System (8 inch ourae valves)
p

h The Minipurge System operates to:

a. Reduce the concentration of noble gases within
containment prior to and during personnel access; and

b. Equalize internal and external pressures.

Since the valves used in the Minipurge System are designed
to meet the requirements for automatic containment isolation
valves, these valves may be opened as needed in MODES 1, 2.
3. and 4.

(h
L)

BRAIDWOOD - UNITS 1 & 2 B 3.6.3 - 2 Revision 0

_



-. - -. .. _. -. . - -

t 4

I

Containment Isolation Valves
B 3.6.3

|

I 't BASES
iH |

| APPLICABLE The containment isolation valve LCO was derived from the
SAFETY ANALYSES assumptions related.to minimizing the loss of reactor

coolant inventory and establishing the containment boundary
-during major accidents. As part of the containment

| boundary containment isolation valve OPERABILITY supports'

leak tightness of the containment. Therefore, the safety 1

analyses of any event requiring isolation of containment is
applicable to this LCO

i The DBAs that result in a release of radioactive material
!

within containment are a Loss Of Coolant Accident (LOCA).
secondary system pipe break, and fuel handling accident
(Ref. 1). In the analyses for each of these accidents it
is assumed that containment isoiation valves are either
closed or function to close withir the required isolation
time following event initiation. This ensures that
potential paths to the environment ihrough containment

! isolation valves (including containment ) urge valves) are
minimized. The safety analyses assume t?at the 48 inch
purge valves are. closed at event initiation.;

In the calculation of control room and offsite doses
'p following a LOCA the accident analyses assume that 25% of

-

|V the equilibrium radioactive iodine and 100% of the
equilibrium radioactive noble gas inventory developed from
maximum full power. operation of the core is assumed to be
immediately available for leakage from the containment. The
containment is assumed to leak at the design leakage rate,
L , at the peak accident pressure. P., for the first,

| 24 hours and at 0.5 L, for the remaining duration of the
accident (Ref. 2).

The containment isolation valves ensure that the containnient
design leakage rate remains within L, by automatically
isolating penetrations that do not serve post accident
functions and providing isolation capability for
penetrations associated with safe shutdown functions. The
maximum isolation time for automatic containment isolation
valves is 60 seconds (Ref. 1). This isolation time is based

| on engineering judgement since the control room and offsite
dose calculations are performed assuming that the leakage
from containment begins immediately following the accident.

>
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i Containment Isolation Valves
L B 3.6.3

BASES

APPLICABLE SAFETY ANALYSES (continued)
!

The single failure criterion required to be inosed in the
conduct of plant safety analyses was considere! in the
original design of the containment mini purge ulves. Two
valves in series on each mini purge line provide assurance
that both the supply and exhaust lines could be isolated
even if a single failure occurred. The ir. board and outboard<

| 1 solation valves on each line are provided with diverse
, power sources and solenoid operated valves that will fail
| closed on the loss of power or air. This arrangement was
! designed to preclude common mode failures from disabling

both valves on a mini purge line.
;

i

The normal purge valves may be unable to close in the '

environment following a LOCA. Therefore. each of the normal
purge valves is required to remain sealed closed during
MODES 1. 2. 3, and 4. The requirement to seal closed the

3normal purge valves precludes a single failure from |
compromising the cantainment boundary as long as the system
is operated in accordance with the subject LCO.

The containment isolation valves satisfy Criterion 3 of
p 10 CFR 50.36(c)(2)(ii).
u

LCO Containment isolation valves (Table B 3.6.3-1) form a part
of the containment boundary. The containment isolation
valves' safety function is related to minimizing the loss of,

reactor coolant inventory and establishing the containment
.

boundary during a DBA.

| The automatic containment isolation valves are required to
have isolation times within limits and to actuate on an
automatic isolation signal.. The 48 inch purge valves must
be maintained sealed closed. The valves covered by this

I LC0 are listed along with their associated stroke times in
Table B 3.6.3-1.

|

|

|
,

OO
BPAIDWOOD - UNITS 1 & 2 83.6.3-4 Revision 0

_ ,



i

|
Containment Isolation Valves I

B 3.6.3 I

L

i |O BASES
'

x)
LC0 (continued)

The normally closed containment isolation valves are |

considered OPERABLE when manual valves are closed or open !under administrative controls, remote manual valves are |

closed, or automatic valves are de-activated and secured in ||

| their closed position. Other OPERABLE isolation devices
'

include blind flanges are in place, and closed systems are!

'

intact. These passive isolation valves / devices are those
listed in Reference 1.

Purge valves with resilient seals must meet additional
leakage rate requirements. The other containment isolation
valve leakage rates are addressed by LC0 3.6.1.:

" Containment." as Type C testing.

This LCO provides assurance that the containment isolation
valves and purge valves will perform their designed safety ;

functions to minimize the loss of reactor coolant inventory
and establish the containment boundary during accidents.

r3 APPLICABILITY In MODES 1. 2. 3. and 4. a DBA could cause a release of' (' j radioactive material to containment. In MODES 5 dnd 6. the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, the containment isolation valves {
(Table B 3.6.3-1) are not required to be OPERABLE in MODE 5. '

The requirements for containment isolation valves during
MODE 6 are addressed in LCO 3.9.4. " Containment
Penetrations."

!
>

i

|

,

i

1

%)
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Containment Isolation Valves ;

B 3.6.3

() BASES
U

ACTIONS The ACTIONS are modified by a Note allowing penetration flow
paths, except for 48 inch purge valve penetration flow
paths, to be unisolated intermittently under administrative
controls. These administrative controls consist of
stationing a dedicated operator at the valve controls, who
is in continuous communication with the control room. In
this way, the penetration can be rapidly isolated when a
need for containment isolation is indicated. Due to the
size of the containment purge line penetration and the fact
that those penetrations exhaust directly from the
containment atmosphere to the environment the penetration
flow path containing these valves may not be opened under
administrative controls.

A second Note has been added to provide clarification that,
for this LCO separate Condition entry is allowed for each
Jenetration flow path. This is acceptable, since the
Required Actions for each Condition provide appropriate
compensatory actions for each inoperable containment
isolation valve. Complying with the Required Actions may
allow for continued operation, and subsecuent inoperable
containment isolation valves are governec by subsequent

p Condition entry and application of associated Required
V Actions.

The ACTIONS are further modified by a third Note, which
ensures appropriate remedial actions are taken, if
necessary, if the affected systems are rendered inoperable
by an inoperable containment isolation valve.

In the event the containment isolation valve leakage results
in exceeding the overall containment leakage rate. Note 4
directs entry into the applicable Conditions and Required
Actions of LCO 3.6.1.

|
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Containment Isolation Valves
B 3.6.3

fO BASES
'O

ACTIONS (continued)

A.1 and A.2

In the event one containment isolation valve
(Table B 3.6.3-1) in one or more penetration flow 3aths is
inoperable, except for purge valve leakage not wit 1in limit,
the affected penetration flow path must be isolated. The
method of isolation must include the use of at least one
isolation barrier that cannot be adversely affected by a
single active failure. Isolation barriers that meet this
criterion are a closed and de-activated automatic or remote
manual containment isolation valve, a closed manual valve, a
blind flange, and a check valve with flow through the valve
secured. De-activated remote manual valves may include, air
operated valves with air removed, or de-energized motor
o]erated valves. Automatic valves refer to those valves
tlat require a motive force to actuate, such as air or
electric, and receive an automatic actuation signal. Power
operated valves require a motive force to actuate, such as
air or electric, but do not receive an automatic actuation
signal. Based on the design, the acceptable means of
isolating the 48 inch purge valve penetration is to close

(v]
and de-activate the 48 inch purge valve. For a penetration

- flow path isolated in accordance with Required Action A.1,
the device used to isolate the penetration should be the
closest available one to containment. Required Action A.1
must be completed within 4 hours. The 4 hour Completion
Time is reasonable, considering the time required to isolate
the penetration and the relative importance of supporting
containment OPERABILITY during MODES 1, 2, 3, and 4.

f- 3
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Containment Isolation Valves
B 3.6.3

'

,m

Q BASES

ACTIONS (continued)
{

For affected penetration flow paths that cannot be restored
to OPERABLE status within the 4 hour Completion Time and
that have been isolated in accordance with Required
Action A.l. the affected penetration flow paths must be
verified to be isolated on a periodic basis. This is
necessary to ensure that containment penetrations required
to be isolated following an accident and no longer capable i

of being automatically isolatec will be in the isolation
position should an event occur. This Required Action does
not require any testing or device manipulation. Rather. it
involves verification, through a system walkdown. that those
isolation devices outside containment and capable of being;

mispositioned are in the correct position. The Completion
Time of "once oer 31 days for isolation devices outside
containment" is appropriate considering the fact that the
devices are operated under administrative controls and the
probability of their misalignment is low. For the isolation
devices inside containment, the time period specified as

,

" prior to entering MODE 4 from MODE 5 if not performed l

within the previous 92 days" is based on engineering I

judgment and is considered reasonable in view of the
i,r'3 inaccessibility of the isolation devices and other ;

() administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

.

Condition A has been modified by a Note indicating that this ;

Condition is only applicable to those
with two containment isolation valves. penetration flow paths

'

For penetration flow
paths with only one containment isolation valve and a closed
system. Condition C provides the appropriate actions.

.

.(Dv
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Containment Isolation Valves
B 3.6.3

,

BASES

ACTIONS (continued)

| Required Action A.2 is modified by two Notes. Note 1
applies to isolation devices located in high radiation areas
and allows these devices to be verified closed by use of,

| administrative means. Allowing verification by
! administrative means is considered acceptable, since access
' to these areas is typically restricted. Note 2 applies to

isolation devices that are locked, sealed, or otherwiset

! secured in position and allows these devices to be verified
! closed by use of administrative means. Allowing
1 verification by administrative means is considered

acceptable, since the function of locking, sealing, or
otherwise securing components is to ensure these devices are
not inadvertently mispositioned. Therefore, the probability
of misalignment of these devices once they have been
verified to be in the proper position, is small.

|

|

,

'

i

!

:

|:
I
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Containment Isolation Valves,

'

B 3.6.3
!

,

BASES

E ACTIONS (continued) j

fL1

With two containment isolation valves in one or more |
penetration flow paths inoperable, the affected penetration !flow path must be isolated within 1 hour. The method of j
isolation must include the use of at least one isolation 1
barrier that cannot be adversely affected by a single active '

failure. Isolation barriers that meet this criterion are a
closed and de-activated automatic or remote manual valve. a ,

closed manual valve, and a blind flange. De-activated I

remote manual valves may include air operated valves with :

air removed, or de-energized motor operated valves.
Automatic valves refer to those valves that require a motive
force to actuate such as air or electric, and receive an

3automatic actuation signal. Power operated valves require a !
motive force to actuate. such as air or electric, but do not
receive an automatic actuation signal. The 1 hour !

Completion Time is consistent with the ACTIONS of LCO 3.6.1. I
; In the event the affected penetration is isolated in

accordance with Required Action B.1. the affected
'

3enetration must be verified to be isolated on a periodic
r ] asis per Required Action A.2. which remains in effect.
(' This periodic verification is necessary to assure leak1

|
'

tightness of containment and that penetrations requiring ;
isolation following an accident are isolated. The
Completion Time of "orice per 31 days for isolation devices )outside containment" is appropriate considering the fact

t

that the valves are operated under administrative control |
and the probability of their misalignment is low. For the 1

isolation devices inside containment, the time period !specified as " prior to entering MODE 4 from MODE 5 if not '

performed once within the previous 92 days" is based on
engineering judgment and is considered reasonable in view of |
the administrative controls that will ensure that isolation '

I device misalignment is an unlikely possibility.

Condition B is modified by a Note indicating this Condition
is only applicable to penetration flow paths with two
containment isolation valves. Condition A of this i

LCO addresses the condition of one containment isolation
valve inoperable in this type of penetration flow path.

i

|

l.

.O
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Containment Isolation Valves
B 3.6.3

( ) BASES

ACTIONS (continued)

C.1 and C.2

With one or more penetration flow paths with one containment
isolation valve inoperable, the inoperable valve flow path
must be restored to OPERABLE status or the affected
penetration flow path must be isolated. The method of
isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active
failure. Isolation barriers that meet this criterion are a
closed and de-activated automatic or remote manual valve a
closed manual valve, and a blind flange. De-activated
remote manual valves may include, air operated valves with

;air removed, or de-energized motor operated valves.
Automatic valves refer to those valves that require a motive
force to actuate, such as air or electric, and receive an
automatic actuation signal. Power operated valves require a
motive force to actuate, such as air or electric, but do not
receive an automatic actuation signal. A check valve may
not be used to isolate the affected penetration flow path.
Required Action C.1 must be completed within the 72 hour
Completion Time. The specified time period is reasonable

f^g considering the relative stability of the closed system
(/ (hence, reliability) to act as a penetration isolation

boundary and the relative importance of maintaining
containment integrity during MODES 1, 2, 3, and 4. In the
event the affected penetration flow path is . isolated in
accordance with Required Action C,1, the affected
penetration flow path must be verified to be isolated on a
periodic basis. This periodic verification is necessary to
assure leak tightness of containment and that containment
penetrations requiring isolation following an accident are
isolated. The Com)1etion Time of once per 31 days for
verifying that eac1 affected penetration flow path is
isolated is appropriate because the valves are operated
under administrative controls and the probability of their
misalignment is low.

O
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Containment Isolation Valves-

B 3.6.3 j

BASES
'

ACTIONS (continued)
I

Condition C is modified by a Note indicating that this ;

. Condition is only applicable to those penetration flow paths j
with only one containment isolation valve and a closed ;

system. The closed system must meet the requirements of ;

Reference 3. This Note is necessary since this Condition is
written to specifically address those penetration flow paths
in a closed system.

Required Action C.2 is modified by two Notes. Note 1
applies to valves and blind flanges located in high
radiation areas and allows these devices to be verified
closed by use of administrative means. Allowing
verification by administrative means is considered
acceptable since access to these areas is typically i

restricted. Note 2 a) plies to isolation devices that are
locked, sealed, or otlerwise secured in position and allows
these devices to be verified closed by use of administrative

! means. Allowing verification by administrative means is
considered acceptable, since the function of locking.

'

sealing or otherwise securing components is to ensure these
devices are not inadvertently mispositioned. Therefore. the! ] 3robability of misalignment of these valves, once they have

. Jeen verified to be in the proper position, is small.>

'

D.1 ;
1

In the event one or more containment purge valves in one or
more penetration flow paths are not within the purge valve
leakage limits, purge valve leakage must be restored to
within limits within 24 hours. If the leakage results in
exceeding the overall containment leakaCe rate acceptance
criteria. ACTIONS Note 4 would assure the more restrictive

! ACTIONS of LC0 3.6.1. " Containment." are applied. The
specified Completion Time of 24 hours re) resents a
reasonable time to effect repairs of leacing purge valve (s).

,

|

3

e

! I
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| Containment Isolation Valves
B 3.6.3

1
!., _s

( BASES
'

ACTIONS (continued)

E.1 and E.2

If the Required Actions and associated Completion Times are|

| not met, the unit must be brought to a MODE in which the
; LCO does not apply. To achieve this status, the unit must |
| be brought to at least MODE 3 within 6 hours and to MODE 5
| within 36 hours. The allowed Completion Times are

reasonable. based on operating experience. to reach the:

! recuired unit condition.s from full power conditions in an
orcerly manner and without challenging plant systems. |

|

I

- SURVEILLANCE SR 3.6.3.1
'

REQUIREMENTS
I Each 48 inch containment purge valve is required to be

verified sealed closed at 31 day intervals. This
Surveillance is designed to ensure that a gross breach of i

,

! containment is not caused by an inadvertent or spurious
! o)ening of a containment purge valve. Detailed analysis of

tie purge valves failed to conclusively demonstrate their! ' ability to close during a LOCA in time to limit offsite
doses. Therefore, these valves are required to be in the'

| sealed closed position during MODES 1. 2. 3. and 4. A
containment purge valve that is sealed closed must have
motive power to the valve operator removed. This can be
accomplished by de-energizing the source of electric power
or by installing a mechanical block. In this ap)11 cation.
the term " sealed" has no connotation of leak tig1tness. The
31 day Frequency is consistent with other containment
isolation valve requirements discussed in SR 3.6.3.3.

!
i

|

|

I
|

O
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Containment Isolation Valves
B 3.6.3.

., O BASESg
SURVEILLANCE REQUIREMENTS (continued)

.

SR 3.6.3.2

This SR ensures that the minipurge valves are closed as-

required or, if open, o
administrative control. pen for an allowable reason under

;

,If a purge valve is open in
|

.

violation of this SR. the valve is considered inoperable. '
"

If the inoperable valve is not otherwise known to have
excessive leakage when closed. it is not considered to have
leakage outside of limits. lhe SR is not required to be met ;

when the minipurge valves are open under administrative {
'

control. The valves may be opened for example: for pressure
i

.' control. ALARA or air quality considerations for personnel i
entry, or for Surveillances that require the valves to be !
open. The minipurge valves are capable of closing in the i

environment following a LOCA. Therefore, these valves are !
allowed to be open for limited Seriods of time. The 31 day,

Frequency is consistent with otler containment isolation !
i valve requirements discussed in SR 3.6.3.3.

4

; - -

a

1

i

i

|
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Containment Isolation Valves
'

B 3.6.3

O' BASES
Na

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.3.3
.

This SR requires verification that each containment i

isolation manual valve. remote manual valve. and blind !
flange located outside containment and not locked, sealed. I

or otherwise secured and required to be closed during
accident conditions is closed. The SR helps to ensure that
post accident leakage of radioactive fluids or gases outside
of the containment boundary is within design limits. This !
SR does not require any testing or valve manipulation. !
Rather it involves verification, thr ugh a system walkdown. )that those containment isolation valves outside containment i

and capable of being mispositioned are in the corract
!position. Since verification of valve position for !

containment isolation valves outside containment is i

relatively easy, the 31 day Frequency is based on '

engineering judgment and was chosen to provide added
assurance of the correct positions. The SR specifies that
containment isolation valves that are open under
administrative controls are not required to meet the
SR during the time the valves are open. This SR does not

(] apply to valves that are locked. sealed, or otherwise
U/ secured in the closed position, since these were verified to

be in the correct position upon locking, sealing, or
securing.

The Note applies to valves and blind flanges located in high
~

radiation areas and allows these devices to be verified 1

closed by use of administrative means. Allowing
verification by administrative means is considered

,

acceptable, since access to these areas is typically I
restricted during MODES 1, 2. 3. and 4 for ALARA reasons. l

'Therefore the probability of misalignment of these
containment isolation valves, once they have been verified
to be in the proper position. is small.

6)\J
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Containment Isolation Valves
B 3.6.3

() BASES
V

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.3.4

This SR requires verification that each containment
isolation manual valve, remote manual valve, and blind
flange located inside containment and not locked, sealed. or
otherwise secured and required to be closed during accident
conditions is closed. The SR helps to ensure that post
accident leakage of radioactive fluids or gases outside of
the containment boundary is within design limits. For
containment isolation valves inside containment, the
Frequency of " prior to entering MODE 4 from MODE 5 if not
performed within the previous 92' days" is appropriate since
these containment isolation valves are operated under
administrative controls and the probability of their
misalignment is low. The SR specifies that containment
isolation valves that are open under administrative controls
are not required to meet the SR during the time they are
open. This SR does not apply to valves that are locked.
sealed, or otherwise secured in the closed position, since
these were verified to be in the correct position upon
locking, sealing, or securing,

,() This Note allows valves and blind flanges located in high'
radiation areas to be verified closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable, since access
to these areas is typically restricted during MODES 1. 2. 3.
and 4. for ALARA reasons. Therefore, the probability of
misalignment of these containment isolation valves, once
they have been verified to be in their proper position, is
small.

SR 3.6.3.5

Verifying that the isolation time of each automatic
containment isoletion valve is within limits is required to
demonstrate OPERABILITY. The isolation time test ensures
the valve will isolate in a time period less than or equal
to that assumed in the safety analyses. The isolation time
and Frequency of this SR are in accordance with the
Inservice Testing Program.

BRAIDWOOD - UNITS 1 & 2 8 3.6.3 - 16 Revision 0
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Containment Isolation Valves'
B 3.6.3

BASES.

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.3.6 and SR 3.6.3.7

For containment purge valves with resilient seals,
additional leakage rate testing beyond the test requirements
of-10 CFR 50,= Appendix J. Option B, is required to ensure
OPERABILITY. Operating experience has demonstrated that
this type of seal has the potential to degrade in a shorter
time period than do other seal types. Based on this
observation and the importance'of maintaining this
penetration leak tight (due to the direct path between
containment and t'le environment), a Frequency of 184 days
was established for the 48 inch purge valves as part of the
NRC resolution of L'eneric Issue B-20 " Containment Leakage,

Due to Seal Deterioration" (Ref. 4).

The 92 day Frequency was chosen for the 8 inch purge valves
recognizing.that cycling the valve could introduce
additional seal degradation (beyond that occurring to a
valve that has not-been opened). Thus, decreasing the
interval (from 184 days) is a prudent measure since the
8 inch purge valves may be opened periodically during the
92 day interval.

SR 3.6.3.8

Automatic containment isolation valves close on a
containment isolation signal to prevent leakage of
radioactive material from containment following'a DBA. Thi.s
SR ensures that each automatic containment isolation valve
will actuate to its isolation position on a containment
isolation signal. This surveillance is not required for
valves that are locked, sealed, or otherwise secured in the
required-Josition under administrative controls. The
18 month requency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unalanned transient if the
Surveillance were performed with t1e reactor at power.
Operating experience has shown that these components usually
) ass this Surveillance when performed at the 18 month

' r requency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

O
,
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Containment. Isolation Valves i

!- B 3.6.3 ,

.!

~'k BASES-
if

i
| 1

! REFERENCES 1. UFSAR. Section 6.2.

2. ' Regulatory Guide 1.4. Revision 2.
i

'

3. Standard Review Plan 6.2.4. ;.

i

; :4. Generic Issue B-20. " Containment Leakage Due to Seal |

[ Deterioration. " '

|
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Containment Isolation Valves
B 3.6.3

(3t' Table 3.6.3-1 (page 1 of 9)
. ) Primary Containment Isolation Valves

PENETRATION OUTSIDE INSIDE FUNCTION
.V ISOLATION B 3.6.3-2

MAXIMUM Table
NUMBER VALVE VALVE

11ME (SEC) ACTION

76 1AF013D(a) 1AF0130 S/G D 1501 Viv N/A 3

99 2AF013D(a) 2AF0130 S/G D ! sol Viv N/A 3

76 1AF013H(a) 1AF013H S/G D Isol Viv N/A 3

99 2AF013HI8) 2AF013H S/G D 1501 Viv N/A 3

79 1AF013A(a) 1AF013A S/G A Isol Vlv N/A 3

100 2AF013A(a) 2AF013A S/G A 1501 Vlv N/A 3

79 1AF013E(a) 1AF013E S/G A 1501 Viv N/A 3

100 2AF013E(a) 2AF013E S/G A Isol Vlv N/A 3

64 1AF013B(a) 1AF013B S/G B Isol Viv N/A 3

101 2AF013B(a) 2AF013B S/G B 1 sol Viv N/A 3
r,

(%,) 84 1AF013F(a) 1AF013F S/G B Isol Viv N/A 3

101 2AF013F(a) 2AF013F S/G B 1501 Vlv N/A 3

87 1AF013C(a) 1AF013C S/G C 1501 Viv N/A 3

102 2AF013C(a) 2AF013C S/G C 1501 Vlv N/A 3

B7 1AF013G(a) 1AF013G S/G C 1501 Vlv N/A 3

102 2AF013G(a) 2AF013G S/G C 1501 Vlv N/A 3

21 CC9414 CC9416 CC9414 CC from RC Pumps Isol Viv 10.0 1
CC9534 CC9416 CC from RC Pumps isol Viv 10.0

CC9534 CC From RC Pmp 1501 Byp Check Viv N/A

22 CC9437B(a) CC9437B CC From Exc Ltdwn Hx 1501 Viv 10.0 3

24 CC6B5 CC9438 CC685 CC from RC Pps Therm Bar 1501 V1v 10.0 1
CC9518 CC9438 CC From RC Pps Therm Bar Isol Viv 10.0

CC9518 CC Frm RC Pps Therm Barr 150 Byp Chk N/A

(continued)

(a) Not subject to Type C leakage tests.

()
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Containment Isolation Valves l

B 3.6.3
i

O Table 3.6.3-1 ( ge 2 of 9) !) Primary Containment Isolation Valves
|
1

PENETRATION . DUTSIDE INSIDE FUNCTION MAXIMUM Table
NUMBER VALVE VALVE ISOLATION B 3.6.3-2 '

TIME (SEC) ACTION

25 CC9413A CC9486 .CC9413A CC To RC Pumps 1s01 Viv 10.0 2
CC9486 CC Rx Support Cool Sup Hdr Chk Viv N/A

18 CC9437A(d) CC9437A CC To Ext Ltdwn Hx Isol Viv 10.0 3

1 CS007A CS00BA C5007A Cnmt Spray Pp A Hde Isol Viv 30.0 2
CS00BA Cnmt Spray Hdr A Inbd Cnmt Check N/A

16 CS007B C5008B C50078 Cnmt Spray Pp B Hdr Isol Viv 30.0 2
CS00BB Cnmt Spray Hdr B Inbd Cnmt Check N/A

28 CV8100 CVB112 CVB100 Seal Wtr Rtrn Cnmt 1s01 Viv 10.0 1
CV8113 CVB112 Seal Wtr Rtrn Cnmt 1s01 Viv 10.0

CVB113 Seal Wtr Rtrn Check Viv N/A

33 CV8355A(a) CVB36BA(a) CVB355A RCP Seal Injection isol N/A 2
Cv8368A RCP Seal Injection Cnmt 1501 Viv N/A

33 CVB355D(a) CV836BD(a) CVB355D RCP Seal Injection 1501 N/A 2
CVB368D RCP Seal Injection Cnmt 1501 Vlv N/A

37 CV8346(a) CVB34B(a) CV8346 Loop Fill Har Outbd Han 1s01 Viv N/A 2
CV8348 RC Loop Fill Cnmt 1501 Viv N/A

41 CV8152 CVB160 CV8152 Letdown Line Cnmt Isol V1v 10 2
Cv8160 Letdown Line Cnmt 1s01 Viv 10

53 Cv8355B(a) CVB36BB(a) CVB355B RCP Seal Injection N/A 2
CVB36BB RCP Seal Injection Cnmt 1s01 Viv N/A

53 CVB355C(a) CVB368C(a) CV8355C RCP Seal Injection N/A 2
CV836BC RCP Seal Injection Cnmt 1501 Vlv N/A

i

!

CVB105((a)71 CVB105 Chg Line Cnmt 1501 Viv 10 10
CV8106 a) CVB106 Chg Line Cnmt 1501 Viv 10

32 FC011 FC012 FC011 Den Loop Rtn To Rfuel Cav Cnmt 1s01 N/A 2
FC012 Dem Loop Rtn To Rfuel Cav Cnmt Isol N/A

57 FC010 FC009 FC010 Pp Suct From Refuel Cav Cnmt isol N/A 2
FC009 Pp Sutt From Refuel Cav Cnmt 1501 N/A

34 FP010(a) FP345(a) FP010 Fire Protection 0/5 1s01 364 Viv 12.0 2
FP345 Fire Prot Cnmt Isol Viv N/A

(continued)

|
(a) Not subject to Type C leakage tests.

3(V:
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! Containment Isolation Valves
|- B 3.6.3
|
|

<- Table 3.6.3-1 (page 3 of 9)
)) '

\ ' g Primary Containment Isolation valves
%..) - <

|

I PENETRATION OUTSIDE INSIDE FUNCTIDN MAXIMUM Table
; NUMBER VALVE VALVE ISDLATION B 3.6.3-2'

TIME (SEC) ACTION

|

[ 76 FWOO9D(a) FWD 09D FW lsolation Viv Loop D 5.0 3

'

| 2FWO43D(a) 2FWO43D S/G D FWlV Bypass 1s01 Viv 6.0

79 FWOO9A(a) FW009A FW lsolation V1v Loop A 5.0 3
2FWO43A(a) 2 FWD 43A S/G A FWIV Bypass ! sol Viv 6.0

84 FWD 09B(a) FWD 09B FW isolation Viv Loop B 5.0 3
2FWO43B(a) 2FWO43B S/G B FW1V Bypass ! sol Viv 6.0

! 87 FW009C(a) FWOO9C FW Isolation Viv Loop C 5.0 3 j2 FWD 43C(a) 2FWO43C S/G C FW1V Bypass 1s01 Viv 6.0 t

76 1FWO35D(a) 1FWO350
S/GDFWTembngIsolViv 6.0 3

1FWO39D((a)76 IFWO39D S/G 10 Low F FW 1501 Vlv 6,0
IFWO15D a) IFWO15D S/G Rectrc N/A99

i 99 2FWO35D((a)
a 2FWO35D S/G D FW Temprng 1s01 Viv 6.0 32rwo39p ) 2FWO39D S/G D FW Phtr Byp Vlv 377 DWST isol 6.0

2iWD15D(a) 2FWO15D SG D FW Chem Feed 1501 N/A

79 IFWO35A(a) 1FWO35A S/G A FW Tem g 1501 Viv 6.0 3
| 79 IFWO39A(a) 1FWO39A S/G 1A Low F w FW 1s01 Viv 6.0
t 100 IFWOISA(a) 1FWO15A S/G Recirc N/A
|~l \
; C/ 100 2FWO35A 2FWO35A S/G A FW Temprng 1501 Viv 6.0 3 |; 2FWO39A 2FWO39A S/G A FW Phtr Byp V1v 377 DWST 1501 6.0'

2 FWD 15A(a) 2 FWD 15A SG A FW Chem feed 1s01 N/A
i

|
|

'

84 1FWO35B(a) 1FWO35B S/G B FW Temprng 1s01 Viv 6.0 3 !

1FWO39B((a)B4 IFWO39B S/G 1B Low Flow FW 1s01 Viv 6.0
IFWOISB a) IFWOISB S/G Recirc N/A

1101

2FWO35B((a)
a' 101 2FWO35B S/G B FW Temprng Isol Viv 6.0 3

2 FWD 39B(a))
L

2FWO39B S/G B FW Phtr Byp Viv 377 DWST Isol 6.0
2FWO15B 2 FWD 15B SG B FW Chem Feed Isol N/A

'

l

1FWO35C((a)B7 1 FWD 35C S/GCFWTemprngIsolviv 6.0 3
'

IFWO39C(a))
aB7 IFWO39C S/G IC Low Fiow FW 1501 Viv 6.0

102 1 FWD 15C 1 FWD 15C S/G Recirc N/A

2FWO35C((a)102 2rWO35C S/G C FW Temprng Isol Viv 6.0 3
2FWO39C a) 2FWO39C S/G C FW Phtr Byp Viv 377 DWST ! sol 6.0
2 FWD 15C(a) 2FWO15C SG C FW Chem Feed 1501 N/A

l

(continued) l

(a) Not subject to Type C leakage tests.
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Containment Isolation Valves
B 3.6.3

/ '

. Table 3.6.3 1 (page 4 of 9)( . Primary Containment 1 solation Valves

PENETRATIDN DUTSIDE INSIDE FUNCTION MAXIMUM Table
NUMBER VALVE VALVE ISDLATION B 3.6.3-2

TIME (SEC) ACTIDN

39 IA065 1A066 IA065 0/S Cnmt Isol Vlv Isol Viv 15.0 1
IA091 IA066 Instrument Atr Inside Isol Viv 15.0

1A091 Upstrm IA Sply To A0V-IA066 Chk Vlv N/A
>

77 MS1010(a) M51010 MSIV Bypass Viv Loop D 6.0 3

MS013D(8)
a)

MS013D SG D 1235 Psig Relief N/Al
M5014D(a) MS014D SG D 1220 Psig Relief N/A

MS015D(a) MS0150 SG D 1205 Psig Relief N/A
MS016D(a) M50160 SG D 1190 Psig Relief N/A

MS017D(a) MS0170 SG D 1175 Psig Relief N/A

MS01BD(a) MS01BD SG D PORV 20.0
MS021D MS021D SG D Dripleg Den DWST 1s01 N/A

78 M5101A M5101A MSIV Bypass Viv toop A 6.0 3

M5013A((a) M5013A SG A 1235 Psig Relief N/A

M5014A(a) M5014A SG A 1220 Psig Relief N/A
MS015A(a) MS015A SG A 1205 Psig Relief N/A

MS016A(a) M5016A SG A 1190 Psig Relief N/A
MS017A .MS017A SG A 1175 Pstg Relief N/AI8)MS01BA M501BA SG A PORV 20.0
MS021A(a) MS021A SG A Dripleg Drn DWST Isol N/A

B5 MS?01B(a). MS101B MSIV B pass Viv Loop B 6.0 3SGBIf35PsigReliefMSu13Bfa M50138 N/A

,
MS014B(a) M5014B SG B 1220 Psig Relief N/A

/) MS015B(a) MS015B SG B 1205 Psig Relief N/A

M5016B(a) M5016B SG B 1190 Psig Relief N/A
!. 1

\-~/ M5017B(a) MS017B SG B 1175 Psig Relief N/A |
M501BB MS01EB SG B PORV 20.0 lM5021BI8) MP)21B SG B Dripleg Drn DWST 1s01 N/A

66 MS101C(a) M5101C MSIV B pass Viv toop C 6.0 3SGC1h35PsigReliefMS013C((a)
,

MS013C N/A !
MS014C(a) MS014C - SG C 1220 Psig Relief N/A i

MS015C(a)
a

MS015C SG C 1205 Psig Relief N/A |MS016C ) MS016C SG C 1190 Psig Relief N/A i

MS017C((a) M5017C SG C 1175 Psig Relief N/A !

MS01BC a) M501BC SG C PORV 20.0 !
MS021C(a) MS021C SG C Dripleg Drn DWST lsol N/A |

l

13 OGOB2 OG079 OGOB2 H2 Recomb Outbd Cnmt Isol Vlv 60 A 2
OG079 H2 Recomb Disch Cnmt 1501 Vlv 60.0

13 OGOB4 OGOB0 OGOB4 H2 Recomb Dutbd Cnmt Isol Viv 60.0 2
OG0B0 H2 Recomb Suct Cnmt 1501 Vlv 60.0

23 OG085 OGOB1 OG085 H2 Recomb Dutbd Cnmt Isol Viv 60.0 2
OGOB1 H2 Recomb Suction Cnmt 1s01 Vlv 60.0

69 OG083 DG057A OGOB3 H2 Recomb Dutbd Cnmt 1s01 Viv 60.0 2
OG057A H2 Recomb Cnmt 1501 Vlv 60.0

(continued)

(a) Not subject to Type C leakage tests.

I
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Containment Isolation Valves i
B 3.6.3

|

[ Table 3.6.3-1 (page 5 of 9)
|Primary Containment Isolation Valves

PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table
NUMBER . VALVE VALVE ISOLATION B 3.6.3 2

TIME (SEC) ACTION,

|

| AL PR033A PR033A Air Lck 426 Ins Air Lck Rad Mon 150 N/A 10
PR033B PR033B Air Lck 426 Ins Air Lck Rad Mon 150 N/A

AL PR002E PR002G PR002E Air Lock 426 Air MM Outlet Isol N/A 2
PR002G Air Lock Air Mon Outlet Check N/A

AL PR033C PR033C Emg Air Lck Ins Air Lck Rad Mon Iso N/A 10 |PR0330 PR033D Emg Air Lck Ins Air Lck Rad Mon Iso N/A j

|
AL PR002F PR002H PR002F Air Lock 401 Air Mon Outlet 1501 N/A 2 I

PR002H Emerg Hatch Air Lck Mon Outlet Chk N/A )
1

!52 PR001A PR001A UPST Cnmt Atmos To PR 0/S Isol Viv 4.5 10
PR001B PR001B OWST Cnmt Atmos To PR 0/5 Isol Viv 4.5 !

52 PR066 PR032 PR066 Sample Return 0/S Cnmt Isol 5.0 2
PR032 Cnmt Process Rad Mon Return Chk N/A

36 PS22BB PS22BB Post LOCA H2 Mon B Cnmt 1501 Viv N/A(b) 10
PS229B PS229B Post LOCA H2 Mon t$ Cnmt Isol V1v N/A(b)

36 PS230B PS2313 PS230B Post LOCA H2 Mon B Cnmt 1501 Vlv N/A(b) 2O PS231B Post LOCA H2 Mon B Return Chk Vlv N/A

45 PS228A PS22BA Post LOCA H2 Mon A Cnmt Isol Viv N/A(b)
b)

10
PS229A PS229A Post LOCA H2 Mon A Cnmt Isol Viv N/A(

45 PS230A PS2314 PS230A Post LOCA H2 Mon A Cnmt 1501 Viv N/A(b) 2
PS231A Post LOCA H2 Mon A Return Chk Viv N/A

70 PS9354B PS9354A P59354B Pzr Stm Sample Cnmt 1501 Vlv 10.0 2
PS9354A Pzr Stm Sample Cnmt 1501 Viv 10 0

70 PS9355B PS9355A PS9355B Pzr Lqd Sample Cnmt 1501 Viv 10.0 2
PS9355A Pzr Lad Sample Cnmt Isol Viv 10.0

70 PS9356B PS9356A PS9356B Loop Sample Cnmt Isol Viv 10.0 2 |PS9356A Loop Sample Cnmt Isol Viv 10.0

70 PS9357B PS9357A PS9357B Accumulator Sample Cnmt Isol Viv 10.0 2
P59357A Accunulator Sample Cnmt 1501 Viv 10.0 4

11 RE9170 RE1003 RE9170 RCDT Pumps Outside Isol Vlv 10.0 2
RE1003 RCDT Pumps Dsch Cnmt Irbd 1501 Viv 10.0

I

(continued)

(b) Proper valve operation will be :lemonstrated by verifying that the valve strokes to its required position.

,
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- Containment Isolation Valves- i

B 3.6;3 i
i
!
!/' Table 3.6.3-1 (page 6 of 9)

t Primary Containment Isolation Valves |
'

;

i

PENETRATION : OUTSIDE INSIDE FUNCTION MAXIMUM Table f,

i NUMBER VALVE VALVE ISOLATION B 3.6.3 2 :

TIME (SEC) ACTION I

-|
-i

'65 RE9157 RE9160A ' RE9157 RCDT N2 Supply Outside Isol Viv 10.0 4 1-RE9160B RL9160B RCDT vent Outside 1501 Viv 10.0 j
,.

RE9160A RCDT Vent A N2 Sup Inside 1501 Viv - -10.0 j

65 RE91598 RE9159A RE9159B RCDT To Gas Anal Outside Isol Viv 10.0 2
RE9159A RCDT To Gas Anal Inside Isol Vlv 10,0 !

1
47 ' RF027 RF026 RF027 Cnmt Flr Drn Sump Dsch Hde 0/S Isol 15.0 2 I

RF026 Cnmt F1r Den Sump Dsch Hdr 1/5 1s01 15.0 l
I

RHB701A((a{ ?.HB701A ' RC Loop A To RH PP A Suct 377 hol N/A 9 )6B
RH8701B a. RH8701B RC Loop A To RH PP A Suct 377 '. sol N/A

RHB702A((a)75 RHB702A RC Loop C To RH PP B Suct 377 1501 N/A 9
RH8702B a) RHB7028 RC Loop C To RH PP B Suct 377 1501- N/A

!

15 RYD75 RYD75 0/S CTMT Dead Weight Tester Isol .N/A B,

27 - .RY8025 RYB026 RYB025 PRT To Gas Anal Cnmt.Is'ol Viv 10.0 2
RYB026 PRT To Gas Anal Cnet 1501 Viv 10.0'

. .

27 RYB033" RYB047 RYB033 N2 Supply' To PRT 1so1 Viv 10.0 2
RYB047 PRT N2 Supply Line I/5 Cnmt Chk Viv- N/A,

\') 44 . 'RYB02B RYBD45 RYB028 .PW To PRT Cnmt 1501 Vlv 10.0 -2
RYB046 PRT Spray Line inside Cnmt Chk Viv N/A-

I

56 SA032 .SA033 SA032 Service Air Cnmt Isol Viv 0/S 4.6 2
SA033 Service Air Inside Isol Viv 4.5

80 SD002C(a) ISD002C S/G IC B/D Isol . 7.5 3
~B0/81 SD005B(a) 2SD002C Steam Generator ID Upper B/D 1s01 7.5,

| SD005B Steam Generator ID B/b Sample Isol 3.0

81 SD002D(a) 150002D S/G ID B/D Isol 7.5 3
'B0/81 SD005B(a) 2500020 Steam Generator ID Lower B/D Isol 7.5

SD005B Steam Generator ID B/D Sample Isol 3.0

B2/03 .
SD002A(a) ISD002A ' S/G 1A B/D 1501 , 7.5 3B2
SD005A(a) 2SD002A Steam Generator IA Upper B/D Isol 7.5

SD005A Steam Generator IA B/D Sample 1501 3.0

, 83 SD002B(a) ISD002B S/G 1A B/D isol 7.5 3
- 82/83 'SD005A(a) 2SD002B Steam Generator IA Lower B/D ! sol 7.5 i

SD005A Steam Generator 1A B/D Sample 1501 3.0 '

-

(continued)

(a) | Not subject to Type C leakage tests.
.
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Containment Isolation Valves
B 3.6.3 o

!
i

Table 3.6.3-1 (page 7 of 9)
's } Primary Containment Isolation Valves
%/ .

.

PENETRATION OUTSIDE INSIDE FUNCTION MAXIMUM Table :
NUMBER VALVE VALVE ISOLATlDN B 3.6.3-2 '

TIME (SEC) ACTION

88 SD002E(a) ISD002E S/G IB B/D Isol 7.5 3
88/89 SD005C(a) 2SD002E Steam Generator IB Upper B/D 1s01 7.5

3SD005C Steam Generator IB 8/D Sample Isol 3.0 1

89' SDOO2F(a) ISD002F ~ S/G IB B/D Isol 7.5 3 I
88/89 SD005C(a) 2SD002F Steam Generator 1B Lower B/D 1s01 7.5 '

SD005C Steam Generator 1B B/D Sample Isol 3.0

90 SD002G(a) ISD002G S/G IC B/D isol 7.5 3
90/91 SD005D(a) 250002G Steam Generator IC Upper B/D ! sol 7.5 $

5D005D Steam Generator 1C B/D Sample 1s01 3.0 )

SD002H(8)
I ISD002H S/G IC B/D lsol 7.5 3 $91

SD005D a) 2SD002H Steam Generator IC Lower B/D 1s01 7.5 !90/91
SD005D Steam Generator 1C B/D Sample Isol 3.0

26 SIB 801A((a)SIBB15(a) SIB 801A CHG Pp To Cold Legs inj Isol N/A 5 .

SIBB01B a) SIBB43(a) 518801B CHG Pp To Cold Le9s Isol Vlv N/A i

S18815 Inj Hdr Chk Vlv N/A IChg Pps Cold L11 Tst Line 1501 VivS18843 Accum fill Frm N/A j

50 SIBBC9A(a) SIB 890A(a) SIBB09A RH To Cold Legs A/D 1501 Vlv N/A 7
SIB 818A(a) S!8890A RHR To Cold Legs 1&4 Tst Line Iso V1 N/A
S18B18DI8) SI8818A . SI Loop 1 Cold Leg Upst Chk Viv N/AA SI8818D SI Loop 4 Cold Leg Upst Chk Viv N/AA)~

51 SIB 809B(a) 518890B(a) S18809B RH To Cold legs B/C 1s01 Viv N/A 7

SIB 818B((a)518890B RHR To Cold Legs 2&3 Tst Line 150 V1 N/A '

S18818C a) SIB 81BB SI Loop 2 Cold Leg Upst Chk Viv N/A
S!B818C SI Loop 3 Cold Leg Upst Chk Viv N/A

55 518964 518871 SI8964 SI Test Lines To Radwaste Isol Viv 10.0 4 )
518888 S18888 SI Pps To Accum fill Line Isol Viv 10.0 !

S18871 Fill / Test Line 1501 Viv 10.0

55 $18880 518968 518B80 51 Accumulators N2 Supply Isol Viv 10.0 2
518968 SI Accum N2 Supply Chk Vlv N/A

59 SIB 802A(a) SIB 881(g)
a 518802A 51 To Hot legs A/D 1501 V1v N/A 7S!8905A ,) 518881 SI Test Line Iso Vlv 51 Pps To A/D Hot Legs N/A

SIB 905D ,) SIB 905A SI Loop 1 Hot leg Upst Chk Viv
g

SIB 905D S1 Loop 4 Hot leg Upst Chk Vlv N/A
N/A

60 SIB 835(a) SIB 823(a) 518835 51 Pps Cold legs 1501 Viv N/A 7
SIB 819A(a) S18823 51 Test Line Iso Viv. 51 Pps To Cold Legs N/A
S188198 SIBB19A 51 Pps Dsch Hdr To Cold Leg Lp 1 Chk N/A |
SIB 819C SIBB19B SI Pps Dsch Hdr To Cold leg Lp 2 Chk N/A '

SIB 819DI3) SIBB19C S1 Pps Dsch Hdr To Cold Leg Lp 3 Chk N/A i

S188190 51 Pps Dsch Hdr To Cold leg Lp 4 Chk N/A I

(continued)

(a) Not subject to Type C leakage tests.
,
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!

Containment Isolation Valves !
'

B 3.6.3 -

!
i ' -/'N - Table 3.6.3-1 ( 8 of 9)
'

'

Primary Containment Isolation Valves
,

PENETRATION OUTSIDE 'INSIDE FUNCTION MAXIMUM Table,

NUMBER VALVE VALVE ISOLATION B 3.6.3-2 i

'

TIME (SEC)- ACTION

66 SIB 840(a) SIB 825(a) 518840 RH To Hot Legs A/D 1501 Viv N/A 7 i
'SIBB41A((8)518825 RHR To Cold legs 1&3 Tst Line Iso V1 N/A
SI8841B a) SIBB41A SI Loop 1 Hot Leg Upst Chk Viv N/A '

,

SIBB418 SI Loop 3 Hot Leg Upst Chk Viv N/A

73 SI8802B(a) SIBB24(i
a) SIBB02B SI To Hot Legs B/C 1501 Vlv N/A 7

SIB 905B(a)518824 SI Test Line Iso Vlv. SI Pps To B/C Hot Legs N/A |SI8905C a) SIB 905B SI Loop 2 Hot Leg Upst Chk Vlv N/A
S!8905C SI Loop 3 Hot Leg Upst Chk Viv N/A *

92 SIBB11A(a) SIB 811A Cnmt Sump A 1501 Viv N/A B

93 SIB 811B(a) SIBB11B Cnmt Sump B 1501 Viv N/A B !

7 SX016B(a) SX016B Rx Cnmt fan Cooler B/D SX Inlet N/A 3

9 SX027B(a) SX027B Rx Cnmt Fan Cooler B/D SX Outlet N/A 3
,

14 SXD27A(a) SX027A Rx Cnmt fan Cooler A/C SX Outlet N/A 3

15 SX016A(4) SX016A Rx Cnmt fan Cooler A/C SX inlet N/A 3
.

p,y

' \q} -( 13 V0018 V0016 V0018 Int Leak Rate Cnmt 1501 N/A 2 ',
V0016 Int teak Rate Cnmt Isol N/A i

13 V0019 V0017 V0019 Int Leak Rate Cnmt 1501 N/A 2
V0017 Int Leak Rate Cnmt 1501 N/A

I

94 VQ003 V0005A V0003 Cnmt Post-LOCA Purge Isol 5.0 6
'

V0005C V0005C Cnmt Mint-Flow Purge Exhaust Isol 5.0 -

V0005B V00058 Cnmt Mini Flow Purge Exhaust Isol 5.0 )V0005A Comt Mini-Flow Purge Exhaust Isol 5,0
1

95 .V0002B V0002A V0002B Cnmt Purge Exhaust 1501 Vlv 5.0 2(c)
V0002A Cnmt Purge Exhaust Isol viv 5.0

96 V0004B V0004A V0004B Cnmt Mini-Flow Purge Supply 1501 5.0 2 iV0004A Cnmt Mini-Flow Purge Supply Isol 5.0
i

97 V0001B V0001A V0001B Cnmt Purge Supply 1501 Vlv 5.0 2(C)
V0001A Cnmt Purge Supply Isol Viv 5.0

|

30 WM190 WM191 WM190 Demin Wtr Hdr To Cnmt DWST Isol N/A 2 !
WM191 Demin Wtr Hdr To Cnmt Check Vlv N/A

(continued)

(a) Not subject to Type C leakage tests.
(c) Valve INOPERABLE as a result of leakage not within limit refer to Tech Spec 3.6.3. Condition D.

l

I
t
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'

Containment Isolation Valves i
'B 3.6.3 |

!.

'O Table 3.6.3-1 (pa 9 of 9) !
Primary Containment Isolation valves

!

s
~ PENETRATION OUTSIDE .INSIDE FUNCTION MAXIMUM Table !!' NUMBER 1 VALVE.' -VALVE. ISOLATION' B 3.6.3 2 !

TIME (SEC) ACTION '

|
.

5- W0020A WOOS 6A WOO 2DA Rx Cnmt Fn Coolers A/C Chi Wtr Out 50.0 2 *

WOOS 6A Rx Cnmt Fn Coolers A/C Chi Wtr Out 50.0
|

6~ WOOO6A WOOO7A ' WOOD 6A , Rx Cnmt Fn Coolers A/C Ch1 Wtr in 50.0- 2
W0007A A/C RCFC Supply Hdr Incnmt Check N/A

,

i
B WOO 20B- WOO 558 . WOO 208 -Rx Cnst Fn Coolers B/D Chi Wtr Out 50,0 2 ,

WOOb6B Rx Cnmt Fn Coolers B/D Chi Wtr Out 50.0 -|

10 WOOO6B - W0007B W0006B Rx Cnmt Fn Coolers B/D Chi Wtr In 50.0.
,

-
.

2 |
W0007B B/D RCFC Supply Hdr Intnmt Check . N/A ;

;

:

|
i

, |

! v

! ;
!

:
t

:
j- !

!!Ov-
l'

I
i

I

|

!

!
I

L
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Containment Isolation Valves
B 3.6.3

O Table 3.6.3-2 (page 1 of 1)
Primary Containment Isolation Valves

i ACTION- STATUS OF AFFECTED CONTAINMENT ISOLATION VALVE (S) APPLICABLE
. NUMBER LC0 3.6.3

CONDITION

.. ~1 a. Outside valve OR either inside valve INOPERABLE ~ A
! b. Both inside vat ~es INOPERABLE- A

c. Outside M either Inside valve INOPERABLE B

2 a. Outside valve OR inside valve INOPERABLE A
b. Outside valve @ inside valve INOPERABLE B

3 a. Valve INOPERABLE- C

4 a, inside valve @ either outside valve INOPERABLE A
b .. Both outside valves INOPERABLE A
c. Inside valve M either outside valve INOPERABLE B

1

5. a, Either of the outside Valves @ either of the inside valves INOPERABLE A
Both inside valves _R both outside valves INOPERABLE Ab 0

' c. Either of the Inside valves M either of the outside valves INOPERABLE B

.i

. 6 a. I PR more outside valves IN0PERABLE A I
b. Inside valve INOPERABLE A '

c. Inside valve A,,N,Q any outside valve (s) INOPERABLE B

I7 a. 1 0R,. more inside valves ICOPERABLE A
'~~% b. Ou_tside valve INOPERABLE A ./4 c. . Outside valve ~AND any inside valve (s) INOPERABLE B

?

,.k'

|
8 a. Valve INOPERABLE B j

.9 .a. -1 Inside valve INOPERABLE A |
b. Both inside velves INOPERABLE B -;

{
10 a. 1 outside valve INOPERABLE A

b. Both outside valves INDPERABLE B

;
. . . . ... .. .. . . . . . . . . . . . . . . ._. .... _ _ . . .... . _ .. _. . . ...- _... . _.. _ _

.

|

!

|

|
'

,

,

m
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!

Containment Pressure ;

; B 3.6.4 !

O B 3.6 CONTAINMENT SYSTEMS,V
| B 3.6.4 Containment Pressure

,

| BASES

,

i

BACKGROUND The containment structure serves to contain radioactive
; material that may be released from the reactor core

i'

following a Design Basis Accident (DBA). The containment i

pressure is limited during normal operation to preserve the
i initial conditions assumed in the accident analyses for a :! Loss Of Coolant Accident (LOCA) or Steam Line Break (SLB). iThese limits also prevent the containment pressure from i

| exceeding the containment desian negative pressure |
differential with respect to the outside atmosphere in the |

'

event of inadvertent actuation of the Containment Spray ;

L System.
1

Containment pressure is a process variable that is monitored
]and controlled. The containment pressure limits are derived
,

| from the input conditions used in the containment functional '

'

analyses and the containment structure external pressure ,

analysis. Should operation occur outside these limits
! coincident with a Design Basis Accident (DBA), post accident i

,

f containment pressures could exceed calculated values.
|

1

APPLICABLE Containment internal pressure is an initial condition used<

SAFETY ANALYSES in the DBA analyses to establish the maximum 3eak
containment internal pressure. The limiting ) bas
considered, relative to containment pressure. are the LOCA

| and SLB. which are analyzed using computer modeled pressure
'

transients. The worst case LOCA generates larger mass and
energy release than the worst case SLB. Thus, the LOCA

| event bounds the SLB event from the containment peak |pressure standpoint (Ref. 1). )

i

!

I

i

\

i

I
'

1

O-

.
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Containment Pressure
.B 3.6.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

The initial pressure condition used in the containment
analysis was 0.3 psig. Evaluations performed showed that if
the initial pressure was raised to 1 psig the maximum peak '

pressure from a LOCA was 47.8 psig for Unit 1 and 44.4 psig
for Unit 2. The containment analysis (Ref. 1) shows that
the maximum peak calculated containment pressure, P -

aresults from the limiting LOCA. The maximum containment ;
pressure resulting from the worst case LOCA does not exceed
the containment design pressure, 50 psig.

The containment was also evaluated for an external pressure
load equivalent to -3.5 psig (Ref. 2). The inadvertent
actuation of the Containment Spray System was analyzed to
determine the resulting reduction in containment pressure.
The initial 3ressure condition used in this analysis was :

1

0.0 psig. T1is resulted in a minimum pressure inside i

containment of -3.48 psig, which is less than the design
load.

For certain aspects of transient accident analyses. i

maximizing the calculated containment pressure is not '

n conservative. In particular, the cooling effectiveness of
Q the Emergency Core Cooling System during the core reflood

phase of a LOCA analysis increases with increasing
,

containment back)ressure. Therefore, for the reflood phase.'

the containment Jackpressure is calculated in a manner
designed to conservatively minimize, rather than maximize, :

the containment pressure response in accordance with ;

10 CFR 50 Appendix K (Ref. 3). :

Containment pressure satisfies Criterion 2 of !
10 CFR 50.36(c)(2)(ii).

:

i

1

(
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! |

Containment Pressure
B 3.6.4

-BASES

|
|

LCO Maintaining containment pressure at less than or equal to
the LCO upper pressure limit ensures that, in the event of )

,

| a DBA. the resultant peak containment accident pressure will 3
'

remain below the containment design pressure. Maintaining
containment pressure at greater than or equal to the
LC0 lower pressure limit provides reasonable assurance that
the containment will not exceed the design negative

'

differential pressure following the inadvertent actuation of |
the Containment Spray System.

APPLICABILITY In MODES 1, 2, 3. and 4. a DBA could cause a release of
radioactive material to containment. Since maintaining
containment pressure within limits is essential to ensure ;

initial conditions assumed in the accident analyses are I

.
maintained, the LCO is applicable in MODES 1. 2. 3, and 4. i

!

In MODES 5 and 6.'the probability and consequences of these
i

events are reduced due to the 3ressure and temperature !,

'

limitations of these MODES. T1erefore, maintaining l

; containment pressure within the limits of the LC0 is not
| required in MODES 5 or 6.
1
!
I

ACTIONS L.1

When containment pressure is not within the limits of the |
LCO. it must be restored to within these limits within

; 1 hour. The Required Action is necessary to return
'

o]eration to within the bounds of the containment analysis.
| T1e 1 hour Completion Time is consistent with the ACTIONS of
| LCO 3.6.1 " Containment." which requires that containment be

restored to OPERABLE status within 1 hour.

|

4

i G
V

,
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Containment Pressure
B 3.6.4 i

i-

O BASES;L)
ACTIONS (continued) l

..
B.1 and B.2 !

!

If containment pressure cannot be restored to within limits I
within the required Completion Time, the unit must be |
brought to a MODE in which the LCO does not apply. To Iachieve this status, the unit must be brought to at least !

MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3,6.4.1
!

REQUIREMENTS !

Verifying that containment pressure is within limits ensures |
,

| that unit operation remains within the limits assumed in the !
containment analysis. The 12 hour Frequency of this SR was
developed based on operating experience related to trending
of containment pressure variations during the applicable

q MODES. Furtharmore, the 12 hour Frequency is considered ;

| ig adequate in . iew of other indications available in the
'

control room, including alarms, to alert the operator to an i
; abnormal containment pressure condition. i

,

I

REFERENCES 1. UFSAR. Section 6.2.

2. Safety Evaluation Report Related to the Operation of
Byron Station Units 1 and 2. Supplement 2.

| 3. 10 CFR 50. Appendix K.

|

:

:

O
J
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Containment Air Temperature |
B 3.6.5

/T B 3.6 CONTAINMENT SYSTEMSU
B 3.6.5 Containment Air Temperature

BASES

,

BACKGROUND The containment structure serves to contain radioactive ,

material that may be released from the reactor core
following a Design Basis Accident (DBA). The containment
average air temperature is limited during normal ooeration-

-to preserve the initial conditions assumed in the cccident '

analyses for a loss of Coolant Accident (LOCA) or Steam Line
Break (SLB).

The containment average air temperature limit is derived '.

from the input conditions used in the containment functional
analyses and the containment structure external pressure
analyses. This LCO ensures that initial conditions assumed
in the analysis of containment response to a DBA are not
violated during unit operations. The total amount of energy i

to be removed from containment by the Containment Spray and
Cooling Systems during post accident conditions is dependent
upon the energy released to the containment due to the

x event, as well as the initial containment temperature and
q pressure. The higher the initial temperature, the more

energy that must be removed, resulting in higher peak i

containment pressure and temperature. Exceeding containment
design pressure may result in leakage greater than that
assumed in the accident analysis. Operation with
containment temperature in excess of the LC0 limit violates
an initial condition assumed in the accident analysis.

APPLICABLE Containment average air temperature is an initial condition
SAFETY ANALY' used in the DBA analyses and is an important consideration

in establishing the containment environmental qualification
operating envelope for both pressure and temperature. The
limit for containment average air temperature ensures that
operation is maintained within the assumptions used in the
DBA analyses for containment (Ref. 1).

,

O i
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Containment Air Temperature
B 3.6.5

i

!4 BASES

APPLICABLE SAFETY ANALYSES (continued)

i The limiting DBAs considered relative to containment
l

OPERABILITY are the LOCA and SLB. The DBA LOCA and SLB are
analyzed using computer codes designed to predict the|

| resultant containment pressure transients. No two DBAs are
assumed to occur simultaneously or consecutively. The

; postulated DBAs are analyzed with regard to Engineered
|. Safety Feature (ESF) Systems, assuming the loss of one ESF
'

bus, which is the worst case single active failure.,
!

resulting in one train each of the Containment Spray System,
Residual Heat Removal System. and Containment Cooling System
being rendered inoperable.

.

The limiting DBA for the maximum peak containment air
temperature is an SLB. The initial containment average air

| temperature assumed in the design basis analyses (Ref. 1) is'

120 F. This resulted in a maximum containment air
temperature of 319.7 F. The design temperature of the
containment structure is 280 F. The maximum peak

i containment air temperature was calculated to exceed the
; containment design irmnerature for only a few seconds during

the transient. Thermaianalysesshowedthatthetime
interval during which the containment air temperature,O exceeded the containment design temperature was short enough

| that the containment temperatures remained below the design
'

temperature The basis of the containment design
. temperature, however, is to ensure the performance of safety
i related equipment inside containment (Ref. 2). Therefore, i

it is concluded that the calculated transient containment |
| air temperature is acceptable for the DBA SLB. '

:

! The containment average air temperature limit is also used
to establish the environmental qualification operating
envelope for containment. The temperature limit is also
used in the depressurization analyses to ensure that the
minimum pressure limit is maintained following ani

| inadvertent actuation of the Containment Spray System
'

(Ref. 1).

i

!

1

'
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Containment Air Temperature
B 3 6.5

/ BASES

APPLICABLE SAFETY ANALYSES (continued)

The containment pressure transient is sensitive to the
3' initial air mass in containment and, therefore, to the

initial containment air temperature. The limiting DBA for
establishing the maximum peak containment internal pressure
is a LOCA. The tem)erature limit is used in this analysis
to ensure that in t1e event of an accident the maximum
containment internal pressure will not be exceeded.

Containment average air temperature satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).,

LCO During a DBA, with an initial containment average air
temperature less than or equal to the LC0 temperature limit,
the resultant peak accident temperature is maintained below
the evaluated containment temperatures. As a result, the
ability of containment to perform its design function is
ensured.

APPLICABILITY In MODES 1, 2. 3. and 4. a DBA could cause a release of
radioactive material to containment. In MODES.5 and 6. the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, maintaining containment average air temperature
within the limit is not required in MODES 5 or 6.

' ACTIONS A.1

When containment average air temperature is not within the
limit of the LCO. it must be restored to within limit within
8 hours. This Required Action is necessary to return
o)eration to within the bounds of the containment analysis.
Tae 8 hour Completion Time is acceptable considering the
sensitivity of the analysis to variations in this parameter
and provides sufficient time to correct minor problems.

O
BRAIDWOOD - UNITS 1 & 2 B 3.6.5 - 3 Revision 0
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Containment Air Temperature. :

B 3.6.5 )
I

BASES

ACTIONS (continued)

B.1 and B.2

l
If the containment average air temperature cannot be
restored to within its li.it within the required Completion
Time, the unit must be brought to a MODE in which the

i

,

LCO does not apply. To achieve this status, the unit must ;
; be brought to at least MODE 3 within 6' hours and to MODE 5

within 36 hours. The allowed Completion Times are
'

i reasonable, based on operating experience, to reach the
'

recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems. j

,

|

. SURVEILLANCE SR 3.6.5.1
REQUIREMENTS

| Verifying that containment average air temperature is within
j the LCO limit ensures that containment operation remains
'

within the limit assumed for the containment analyses. In
order to determine the containment average air temperature.
an arithmetic average is calculated using measurements taken
at locations within the containment selected to provide a

A) conservative estimate of the overall containment atmosphere| .t
'

(e.g., the dry bulb inlet temperature of the running reactor
containment fan coolers). The 24 hour Frequency of this
SR is considered acceptable based on observed slow rates of
temperature increase within containment as.a result of
environmental heat sources (due to the large volume of

| containment). Furthermore, the 24 hour Frequency is
t considered adequate in view of other indications available

in the control room to alert the operator to an abnormal
containment temperature condition.

|
| REFERENCES 1. UFSAR, Section 6.2.

2. 10 CFR 50.49.

:
1

a

:
'

: O
i !
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Containment Spray and Cooling Systems
B 3.6.6

O B 3.6 CONTAINMENT SYSTEMSO
B 3.6.6 Containment Spray and Cooling Systems

BASES

BACKGROUND The Containment Spray and Containment Cooling Systems
provide containment atmosphere cooling to limit post
accident pressure and temperature in containment to less
than the design values. Reduction of containment pressure
and the iodine removal capability of the spray reduces the
release of fission product radioactivity from containment to
the environment, in the event of a Design Basis Accident
(DBA), to within limits. The Containment Spray and
Containment Cooling Systems are designed to meet the
requirements of 10 CFR 50. Appendix A. GDC 38, " Containment
Heat Removal." GDC 39. " Inspection of Containment Heat
Removal Systems." GDC 40, " Testing of Containment Heat
Removal Systems," GDC 41, " Containment Atmosphere Cleanup."
GDC 42 " Inspection of Containment Atmosphere Cleanu)
Systems." and GDC 43, " Testing of Containment Atmospiere
Cleanup Systems" (Ref. 1).

The Containment Cooling System and Containment ~ Spray System

(m) are Engineered Safety Feature (ESF) Systems and are
discussed in UFSAR. Sections 9.4.8 and 6.5.2. respectively
(Refs. 2 and 3). They are designed to ensure that the heat
removal capability required during the post accident period
can be attained, The Containment Spray System in
conjunction with the Containment Cooling System limit and
maintain post accident conditions to less than the
containment design values. In addition, the Containment
Spray System and Containment Cooling System provide an
alternate hydrogen control function to the hydrogen
recombiners, hydrogen mixing during post Loss Of Coolant
Accident (LOCA) conditions.

BRAIDWOOD-- UNITS 1 & 2 B 3.6.6- 1 Revision 0
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Containment Spray and Cooling Systems
B 3.6.6

!
,

f7 . BASESw)
BACKGROUND (continued)

Containment SoraY System

The Containment Spray System consists of two separate 100%
capacity trains, each capable of meeting the design bases.
Each train includes a containment spray pump, spray headers,
nozzles, valves. and piaing. Each train is powered from a

i separate ESF bus. The lefueling Water Storage Tank (RWST)
supplies borated water to the Containment Spray System
during the injection phase of operation. In the |
recirculation mode of operation, containment spray pump !

suction is transferred from the RWST to the containment
'

sump (s).

The Containment Spray System provides a spray of cold
.

borated water mixed with sodium hydroxide (NaOH) from the
spray additive tank into the upper regions of containment to
reduce the containment pressure and temperature and to

| reduce fission products from the containment atmosphere
' during a DBA. The RWST solution temperature is an important j

,

factor in determining the heat removal capability of the ;

Containment Spray System during the injection phase. In the
recirculation mode of o)eration, heat is removed from the(,c) containment sump water Jy the residual heat removal heat'

!* exchangers. Each train of the Containment Spray System !

provides adequate spray coverage to meet the system design i

requirements for containment heat removal.

| The Spray Additive System injects an NaOH solution into the
saray. The resulting alkaline pH of the spray enhances the
a)ility of the spray to scavenge fission products from the j
containment atmosphere. The NaOH added in the spray also '

; ensures an alkaline 3H for the solution recirculated in the
| containment sump. T1e pH band of the containment sump water

minimizes the evolution of iodine while minimizing the
occurrence of chloride and caustic stress corrosion on

! mechanical systems and components exposed to the fluid. The
'

chemical aspects of iodine removal capability are addressed
in LCO 3.6.7. " Spray Additive System."

|

|
,

,

!

BRAIDWOOD - UNITS 1 & 2 B 3.6.6 - 2 Revision 0

i



. ._ . _ _ _ __

t

Containment Spray and Cooling Systems !
B'3.6.6

!
O BASES:V i

,

BACKGROUND (continued) ;

The Containment Spray System is actuated either !
automatically by a containment High-3 pressure signal or ;
manually. An automatic actuation opens the containment i

spray pump discharge valves, starts the two containment
spray pumps, and begins the injection phase. A manual -

actuation of the Containment Spray System requires the '

operator to actuate two . separate switches on the main -

control board to begin the same sequence. The injection
! phase continues until an RWST LO-3 alarm is received, and

the omode.perator manually aligns the system to the recirculationThe Containment Saray System in the recirculation
|mode maintains an equiliarium temperature between the|

containment atmosphere and the recirculated sump water.
Operation of the Containment Spray System in the

,

recirculation mode is controlled by the operator in ;

accordance with the emergency operating procedures.

Containment Coolina System

Two trains of containment cooling, each of sufficient
capacity to sup)1y 100% of the design cooling requirement,

! 3' are provided. Each train consisting of two Reactor
Containment Fan Coolers (RCFCs) is supplied with cooling

,

,'

water from a separate train of Essential Service Water ($X)
and is powered from a separate ESF bus. During all
o)erating conditions, air is drawn from the vaper volume of
11e containment approximately 50 feet above tIIe operating 1

i- floor by a return air riser (one riser for each RCFC unit).
e

| The return air is then routed through the SX cooling coils,
the Chilled Water (WO) cooling coils, and the fan and
discharge duct (one for each RCFC unit). The RCFC
discharges directly into the lower containment volume. -

The WO chiller unit condensers are served by the SX return
from the RCFC SX cooling coils. Upon receipt of an ESF'

| signal, the WO condensers are automatically isolated from )
SX.

Containment Cooling System train A consists of RCFC A and C:
and train B consists of RCFC B and D.

!

|

i

. ,-

,D
:
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Containment Spray and Cooling Systems I

B 3.6.6
,

!

O BASES
'

D
I ' BACKGROUND (continued) !i

. |
During normal operation, the fans are o
with SX supplied to the cooling coils. perated at high speed

!

The Containment iCooling System is designed to limit the ambient containment
!

| air temperature during normal unit operation to less than ;

the limit specified in LC0 3.6.5. " Containment Air.
Temperature." This temperature limitation ensures that the ;

containment temperature does not exceed the initial ;

temperature conditions assumed for the DBAs. ,

In post accident operation following an actuation signal, ,

the Containment Cooling System fans are designed to start |
automatically in slow speed if not already running. If
running in high (normal) speed, the fans automatically shift;

| .to slow speed. The fans are operated at the lower speed ;
during accident conditions to prevent adverse fan conditions ;

(e.g. motor overload, increased blade stresses) from the !

higher mass atmosphere. The temperature of the SX is an ;

important factor in the heat removal capability of the fan !

L units.
:

APPLICABLE The Containment Spray System and Containment Cooling System
: SAFETY ANALYSES limit the temperature and pressure that could be experienced

;;

following a DBA. The limiting DBAs considered are the LOCA !

| and the Steam Line Break (SLB). The LOCA and SLB are .
'

analyzed using computer codes designed to predict the
resultant containment pressure and temperature transients.;

! No DBAs are assumed to occur simultaneously or
consecutively. The postulated DBAs are analyzed with regard !

to containment ESF systems, assuming the loss of one ESF j
bus. which is the worst case single active failure and
results in one train of the Containment Spray System and

,

| Containment Cooling System being rendered inoperable. j

i

:
:

.

LJ'
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Containment Spray and Cooling Systems
B 3.6.6

, V(O BASES
i

| APPLICABLE SAFETY ANA!YSES (continued)

i The analysis and evaluation show that under the worst case
'

scenario. the highest peak containment pressure is 47.8 psig
,! for Unit 1 and 44.4 psig for Unit 2 (ex3erienced during a !

LOCA). The analysis shows that the peac containment i;

| temperature is 319.7 F (experienced during an SLB). Both i
results meet the intent of the design basis. (See the Bases
for LCO 3.6.4. " Containment Pressure." and LCO 3.6.5 for a !

;
'

detailed discussion.) The analyses and evaluations assume a !
unit specific power level of 3579 MWt. one containment spray I

i train and one containment cooling train operating and !initial (pre-accident) containment conditions of 120 F and
!

,

'

O.3 psig. Evaluations were performed that showed if the 1

initial pressure was raised to 1 psig the maximum peak|

! 3ressure would be 47.8 psig for Unit 1 and 44.4 psig for
! Jnit 2. The analyses also assume a response time delayed

initiation to provide conservative peak calculated
containment pressure and temperature responses.

For certain aspects of transient accident analyses. I,

| maximizing the calculated containment pressure is not
conservative. In particular, the effectiveness of the 1e Emergency Core Cooling System during the core reflood phase ':

'

of a LOCA analysis increases with increasing containment!

backpressure. For these calculations, the containment
:

backpressure is calculated in a manner designed to !
conservatively minimize. rather than maximize. the l

calculated transient containment pressures in accordance
with 10 CFR 50. Appendix K (Ref. 4).

| The effect of an inadvertent containment spray actuation has '

| been analyzed. An inadvertent spray actuation results in a
| -3.48 psig containment pressure and is associated with the

sudden cooling effect in the interior of the leak tight
| containment. Additional discussion is provided in the Bases
i for LC0 3.6.4.

The modeled Containment Spray System actuation from the
containment analysis is based on a response time associated
with exceeding the containment High-3 pressure setpoint to
achieving full flow through the containment spray nozzles.
The Containment Spray System total res3onse time of
58 seconds includes Diesel Generator ()G) startup (for loss
of offsite power). sequencing of equipment containment
spray pump startup ano spray line filling (Ref. 5).

|

|
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| Containment Spray and Cooling Systems
i B 3.6.6

-t BASES

APPLICABLE SAFEfY ANALYSES (continued)

Containment cooling train performance for post accident
conditions is given in Reference 6. The result of the
analysis is that each train can provide 100% of the required
peak cooling capacity during the post accident condition.-
The train post accident cooling capacity under varying
containment ambient conditions, required to perform the
accident analyses, is also shown in Reference 7.

; The modeled Containment Cooling System actuation from the
| containment analysis is based upon a response time

associated with exceeding the containment High-3 pressure
setpoint to achieving full Containment Cooling System air
and safety grade cooling water flow. The Containment
Cooling System total response time of 40 seconds, includes
signal delay, DG startup (for loss of offsite power), and|

service water pump startup times (Ref. 5).

The Containment Spray System and the Containment Cooling
System satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

g-
V LCO During a DBA, a minimum of one containment cooling train and

| one containment spray train are required to maintain the
| containment peak pressure and temperature below the design ,

| limits (Ref. 7). Additionally, one containment spray train l

| is also required to remove iodine from the containment
! atmosphere and maintain concentrations below those assumed

in the safety analysis. To ensure that these requirements ;

are met, two containment spray trains and two containment !

cooling trains must be OPERABLE. The chemical aspects of
| iodine removal capability are addressed in LC0 3.6.7.

|'

Therefore, in the event of an accident, at least one train
|

in each system operates, assuming the worst case single !
active failure occurs. !

Each Containment Spray System includes a spray pump, spray
| headers, nozzles, valves, piping, instruments, and controls
! to ensure an OPERABLE flow path capable of taking suction

from the RWST upon an ESF actuation signal and manually
transferring suction to the containment sump.

L
| \

,

O'
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Containment Spray and Cooling Systems
B 3.6.6

[ BASES

LCO (continued)

Each Containment- Cooling System includes cooling coils,
dam)ers. fans. instruments and controls to ensure an
OPERABLE flow path.

APPLICABILITY In MODES 1. 2. 3. and 4. a DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature requiring the operation
of the containment spray trains and containment cooling
trains.

In MODES 5 and 6. the probability and consequences of these
events are reduced due to the 3ressure and temperature
limitations of these MODES. T1us, the Containment Spray
System and the Containment Cooling System are not required
to be OPERABLE in MODES 5 and 6.

I

ACTIONS A.1

) With one containment spray train inoperable the inoperable
containment spray train must be restored to OPERABLE status
within 7 days. In this Condition, the remaining OPERABLE
spray and cooling trains are adequate to perform the iodine
removal and containment cooling functions. The 7 day
Completion Time takes into account the redundant heat
removal capability afforded by the Containment Spray System,
reasonable time for repairs, and low probability of a DBA
occurring during this period.

The 14 day portion of the Completion Time for Required
Action A.1 is based upon engineering judgment. It takes
into account the low probability of coincident entry into
two Conditions in this Specification coupled with the low
probability of an accident occurring during this time.
Refer to Section 1.3. " Completion Times " for a more
detailed discussion of the purpose of the "from discovery of
failure to meet the LC0" portion of the Completion Time.

O
BRAIDWOOD - UNITS 1 & 2 B 3.6.6- 7 Revision 0
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Containment Spray and Cooling Systems
B 3.6,6

) BASES

ACTIONS (continued)

B.1 and B.2

If the inoperable containment spray train cannot be restored
to OPERABLE status within the required Completion Time, the ,

unit must be brought to a MODE in which the LC0 does not
apply. To achieve this status, the unit must be brought to -

at least MODE 3 within 6 hours and to MODE 5 within
84 hours. The allowed Completion Time of 6 hours is
reasonable, based on operating experience. to reach MODE 3
from full power conditions in an orderly manner and without
challenging plant systems. The extended interval to reach
MODE 5 allows additional time for attempting restoration of
the containment spray train and is reasonable when
considering the driving force for a release of radioactive
material from the Reactor Coolant System is reduced in
MODE 3.

C.1

With one or more of the containment cooling trains
inoperable, the inoperable containment cooling train (s) must

m be restored to OPERABLE status within 7 days. The OPERABLE
t,j components in this degraded condition provide iodine removal

capabilities and 3rovide a redundant cooling system for heat I

removal needs. T1e 7 day Completion Time was developed i

taking into account the heat removal capabilities afforded
by the Containment Spray System and the low probability of
DBA occurring during this period.

The 14 day portion of the Completion Time for Required
Action C.1 is based upon engineering judgment. It takes
into account the low probability of coincident entry into
two Conditions in this Specification coupled with the low

.

probability of an accident occurring during this time. !
Refer to Section 1.3 for a more detailed discussion of the i

purpose of the "from discovery of failure to meet the LC0"
portion of the Completion Time.

!
l

|

| (V3 ;
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IContainment Spray and Cooling Systems
j- B 3.6.6

)|!

BASES.

ACTIONS (continued)

D.1 and D.2

If the Required Action and associated Completion Time of
Condition C of this LC0 are not met, the unit must be

1
brought to a MODE in which the LCO does not apply.. To
achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The !

allowed Completion Times are reasonable, based on operating
| experience, to reach the required unit conditions from full
i power conditions in an orderly manner and without
! challenging plant systems.
|

L1
With two containment spray trains or any combination of
three or more containment spray ar.d cooling trains;

| inoperable, the unit is in a condition outside the accident
; analysis. Therefore. LCO 3.0.3 must be entered immediately.
I

1

(3 SURVEILLANCE SR 3.6.6.1 ;

'~j REQUIREMENTS !
'

s

Verifying the correct alignment for manual, power operated. '

and automatic valves in the containment spray flow path
provides assurance that the proper flow paths will exist for
Containment Spray System operation. This SR does not apply

| to valves that are locked, sealed, or otherwise secured in
' position, since these were verified to be in the correct

position prior to locking, sealing, or securing. This
.SR does not require any testing or valve manipulation.
Rather, it involves verification, through a system walkdown. ;

that those valves outside containment (only check valves are
inside containment) and capable of potentially being i

mispositioned are in the correct position.
1

| -
t

|

|

O
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Containment Spray and Cooling Systems
B 3.6.6

|

l' O BASES

|v
; -SURVEILLANCE REQUIREMENTS (continued) '

|

SR 3.6.6.2

. Operating each containment cooling train fan unit (in slow
| speed) for h 15 minutes ensures that all trains are OPERABLE

and that all associated controls are functioning properly.
It also ensures that blockage, fan or motor failure, or;

excessive vibration can be detected for corrective action.
The 31 day Frequency was developed considering the known
reliability of the fan units and controls, the two train
redundancy available, and the low probability of significant;

L degradation of the containment cooling train occurring
! between surveillances It has also been shown to be

acceptable through operating experience.
.

! SR 3.6.6.3

Verifying that each containment cooling train SX cooling:

| flow rate to each cooling unit is a 2660 gpm provides
; assurance that the design flow rate assumed in the safety
| analyses will be achieved. The Frequency was developed
| considering the known reliability of the SX System, the two ;

|7s train redundancy available, and the low probability of a
|( significant degradation of flow occurring between
L surveillances.

4

SR 3.6.6.4

Verifying each containment spray pump's developed head at
the flow test point is greater than or equal to the required !
developed head (resulting in 265 psig discharge pressure) i

| ensures that spray pump performance has not degraded during 1

the cycle. Flow and differential pressure are normal tests |
. of centrifugal pump performance required by SECTION XI of l
| the ASME Code (Ref. 8). Since the containment spray pumps
| cannot be tested with flow through the spray headers, they

are tested on recirculation flow. This test confirms one i
point on the pump design curve and is indicative of overall l
performance. Such inservice tests confirm component
OPERABILITY, trend performance, and detect incipient
failures by abnormal performance. The Frequency of the
SR is in accordance with the Inservice Testing Program.

,

;

i

'O
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| Containment Spray and Cooling Systems
| B 3.6.6
| ,

| BASES

SURVEILLANCE REQUIREMENTS (continued)

t SR 3.6.6.5 and SR 3.6.6.6

These SRs require verification that each automatic '

containment spray valve actuates to its correct position and
that each containment spray pump starts upon recei]t of an,

! actual or simulated actuation of a containment Hig1-3
pressure signal. This Surveillance is not required for
valves that are locked, sealed or otherwise secured in the
required -)osition under administrative controls. The
18 month requency is based on the need to perform these
Surveillances under the conditions that apply during a unit
outage and the potential for an unplanned transient if the
Surveillances were performed with the reactor at power.
Operating experience has shown that these components usually
3 ass the Surveillances when performed at the 18 month
r requency. Therefore, the Frequency was concluded to be

j acceptable from a reliability standpoint.

The surveillance of containment sump isolation valves is
also required by SR 3.5.2.5. A single surveillance may be
used to satisfy both requirements.

|G
|Q SR 3.6.6.7

This SR requires verification that each containment cooling
| train actuates upon receipt of an actual or simulated safety
i injection signal. The 18 month Frequency is based on

engineering judgment and has been shown to be
|acceptable through operating experience. See SR 3.6.6.5 and |SR 3.6.6.6 above, for further discussion of the basis for I

the 18 month Frequency.
'

SR 3.6.6.8

i With the containment spray inlet valves closed and the spray i
'

header drained of any s-olution, low pressure air or smoke :
can be blown through test connections. This SR ensures that !

each spray nozzle is unobstructed and provides assurance
that spray coverage of the containment during an accident is

| not degraded. Due to the passive design of the nozzle, a
! test at 10 year intervals is considered adequate to detect

obstruction of the nozzles.

;

'O
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Containment Spray and Cooling Systems i
B 3.6.6

|
!

(~') - BASES
w-

,

:

REFERENCES 1. 10 CFR 50. Ap)endix A. GDC 38. GOC 39. GDC 40. GDC 41.
GDC 42.. and G)C 43.

2 .- UFSAR. Section 9.4.8. >

:

3. UFSAR. Section 6.5.2.

4. 10 CFR 50. Appendix K.

5. UFSAR. Section 6.2.1.1.3. !

6. UFSAR. Section 6.2.2.

7. UFSAP,. Section 6.2.
,

8. ASME, Boiler and Pressure Vessel Code. SECTION XI. !

Ov

',

L,.)
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Spray Additive System
| B 3.6.7

,

t

!

|O B 3.6 CONTAINMENT SYSTEMS
V

B 3.6.7 Spray Additive System
j

' BASES
,

| I
BACKGROUND The Spray Additive System is a subsystem of the Containment !

Spray System that assists in reducing the iodine fission |
product inventory in the containment atmosphere resulting '

from a Design Basis Accident (DBA) and is described in UFSAR
Section 6.5.2 (Ref.1). ;

Radiciodine in its various forms is the fission product of i
3rimary concern in the evaluation of a DBA. It is absorbed '

]y the spray from the containment atmosphere. To enhance
the iodine absorption capacity of the spray. the spray
solution is adjusted to an alkaline pH that promotes iodine
hydrolysis, in which iodine is converted to nonvolatile
forms. Because of its stability when exposed to radiation

; and elevated temperature, sodium hydroxide (NaOH) is the
'

preferred spray additite The NaOH added to the spray also
ensures an equilibriam sump pH value of a 8.0 and s 11.0 of
the solution rec;rculated from the containment sump. This
pH band minimizes the evolution of iodine, while minimizing'

the occurrence of chloride and caustic stress corrosion on
~

mechanical systems and components.

The Spray Additive System consists of one spray additive
tank that is shared by the two trains of spray additive
equipment. Each train of equipment provides a flow path
from the spray additive tank to a containment spray pump and|

consists of an eductor for each containment spray pump.
valves, instrumentation, and connecting piping. Each
eductor draws the NaOH spray solution from the common tank
using a portion of the borated water discharged by the
containment spray pump as the motive flow. The eductor
mixes the NaOH solution and the borated water and discharges
the mixture into the spray pump suction line. The eductors
are designed to ensure that the pH of the spray mixture is !
between 8.5 and 12.8.

,

i

!

O
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Spray Additive System
B 3.6.7

!

!fid !BASES

| BACKGROUND (continued)
l

,

The Containment Spray System actuation signal opens the
i valves from the spray additive tank to the eductor ,

'

| (CS019A/B) the discharge valve to the eductor from the CS
pump discharge (CS010A/B). if not already open, and the
isolation valve into containment (CS007A/B): in addition to -

starting the CS pumps. The 30% to 36% NaOH solution isi
;

j drawn into the spray pump suctions. The spray additive tank
| capacity provides for the addition of NaOH solution to all ,

i of the water sprayed from the Refueling Water Storage Tank
(RWST) into containment. The percent solution and volume of,

'

solution sprayed into containment ensures a long term i

containment sump pH of a 8.0 and s 11.0. This ensures the,

continued iodine retention effectiveness of the sump water
during the recirculation phase of spray operation and also ;

,

! minimizes the occurrence of chloride induced stress .

| corrosion cracking of the stainless steel recirculation '

piping.

t
,

| APPLICABLE The Spray Additive System is essential to the removal of
;p SAFETY ANALYSES airborne iodine within containment following a DBA.
'G

Following the assumed release of radioactive materials into
containment, the containment is assumed to leak at its
design value volume following the accident. The analysis,

i

assumes that 100% of containment is covered by the spray
(Ref. 2).

The DBA response time assumed for the Spray Additive System
is the same as for the Containment Spray System and is
discussed in the Bases for LCO 3.6.6. "Containtrent Spray and
Cooling Systems."

,

;' The DBA analyses assume that one train of the Containment
Saray System / Spray Additive System is inoperable and that
t1e entire spray additive tank volume is added to the
remaining Containment Spray System flow path.

The Spray Additive System satisfies Criterion 3 of
; 10 CFR 50.36(c)(2)(ii).

'

!
'

,

.
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Spray Additive System
B 3.6.7

BASES

LCO The Spray Additive System is necessary to reduce the release
of radioactive material to the environment in the event of a
DBA. To be considered OPERABLE. the volume and
concentration of the spray additive solution must be
sufficient to provide NaOH injection into the spray flow
until the Containment Spray System suction path is switched
from the RWST to the containment sump, and to raise the
average spray solution pH to a level conducive to iodine
removal namely, to a: 8.0 and s 11.0. This ph range
maximizes the effectiveness of the iodine removal mechanism
without introducing conditions that may induce caustic
stress corrosion cracking of mechanical system components.
In addition, it is essential that valves in the Spray
Additive System flow paths are properly positioned and that
automatic valves are' capable of activating to their correct
positions. <

APPLICABILITY In MODES 1. 2. 3. and 4. a DBA could cause a release of
radioactive material to containment requiring the operation
of the Spray Additive System. The Spray Additive System

'(q assists in reducing the iodine-fission product inventory
j prior to release to the environment.

In MODES 5 and 6. the probability and consequences of these
? vents are reduced due to the 3ressure and temperature
limitations in these MODES. T1us. the Spray Additive System

|is not required to be OPERABLE in MODE 5 or 6.

ACTIONS A.1

If the Spray Additive System is inoperable it must be
restored to OPERABLE within 7 days. The pH adjustment of !

the Containment Spray System flow for corrosion protection |

and iodine removal enhancement is reduced in this condition.
The Containment Spray System would still be available and
would remove some iodine from the containment atmosphere in
the event of a DBA. The 7 day Completion Time takes into
account the redundant flow path capabilities and the low
probability of the worst case DBA occurring during this |

period.

O
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Spray Additive System
B 3.6.7

BASES

ACTIONS (continued)

B.1 and B.2

If the Spray Additive System cannot be restored to OPERABLE
status within the required Completion Time. the unit must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 84 hours. The
allowed Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems. The extended interval to reach MODE 5 allows
additional time for attempting restoration of the Spray
Additive System and is reasonable when considering the
driving force for a release of radioactive material from the
Reactor Coolant System is reduced in MODE 3.

SURVEILLANCE SR 3.6.7.1
REQUIREMENTS

Verifying the correct alignment of Spray Additive System
q manual and automatic valves in the spray additive flow path
Q provides assurance that the system is able to provide

additive to the Containment Spray System in the event of a
DBA. This SR does not apply to valves that are locked.
sealed, or otherwise secured in position, since these valves
were verified to be in the correct position prior to
locking, sealing. or securing. This SR does not require any
testing or valve manipulation. Rather, it involves
verification, through a system walkdown, that those valves
outside containment and capable of potentially being
mispositioned are in the correct position.

q
b
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Spray Additive System
B 3.6.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.7.2

To provide effective iodine removal, the containment spray
must be an alkaline solution. Since the RWST contents are
normally acidic, the volume of the spray additive tank must
provide a sufficient volume of spray additive to adjust pH
for all water injected. This SR is performed to verify the
availability of sufficient NaOH solution in the Spray
Additive System. The 184 day Frequency was developed based
on the low probability of an undetected change in tank
volume occurring during the SR interval (the tank is
isolated during normal unit operations). Tank level is also
indicated and alarmed in the control room so that there is
high confidence that a substantial change in level would be
detected. !

,

SR 3.6.7.3
|

This SR provides verification of the NaOH concentration in
the spray additive tank and is sufficient to ensure that the
spray solution being injected into containment is at the
correct 3H level. The 184 day Frequency is sufficient to |,

ensure tlat the concentration level of NaOH in the spray 1,

'

additive tank remains within the established limits. This
is based on the low likelihood of an uncontrolled change in
concentration (the tank is normally isolated) and the
probability that any substantial variance in tank volume
will be detected.

SR 3.6.7.4 |
.

This SR provides verification that each automatic valve in
the Spray Additive System flow path actuates to its correct i

position. This Surveillance is not required for valves that
are locked, sealed, or otherwise secured in the required

,

Josition under administrative controls. The 18 month I

rrequency is based on the need to perform this Surveillance
under the conditions that apply during a unit outage and the
potential for an unplanned transient if the Surveillance '

were performed with the reactor at power. Operating
experience has shown that these components usually pass the
Surveillance when performed at the 18 month Frequency,

| Therefore, the Frecuency was concluded to be acceptabie from i
j a reliability stancpoint.

:

:O
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Spray Additive System
B 3.6.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.7.5

To ensure that the correct pH level is established in the
borated water solution provided by the Containment Spray
System, the flow rate in the Spray Additive System is
verified once every 5 years. This SR provides assurance
that the correct amount of NaOH will be metered into the
flow path in each CS train upon Containment Spray System
initiation. Due to the passive nature of the spray additive
flow controls, the 5 year Frequency is sufficient to
identify component degradation that may affect flow rate.

.__

REFERENCES 1. UFSAR. Section 6.5.2.

2. UFSAR, Chapter 15.

O

O
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Hydrogen Recombiners
B 3.6.8

'O B 3.6 LONTAINMENT SYSTEMSV
B 3.6.8 Hydrogen Recombiners :

BASES
,

BACKGROUND The function of the hydrogen recombiners is to eliminate the
potential breach of containment due to a hydrogen oxygen
reaction.

Per 10 CFR 50.44. " Standards for Combustible Gas Control
Systems in Light-Water-Cooled Reactors" (Ref. 1), and i

i

GDC 41, " Containment Atmosphere Cleanup" (Ref. 2). hydrogen
recombiners are required to reduce the hydrogen
concentration in the containment following a Loss Of Coolant
Accident (LOCA) or Steam Line Break (SLB). The recombiners
accomplish this by recombining hydrogen and oxygen to form ;

water vapor. The va)or remains in containment, thus ,

eliminating any disclarge to the environment. The hydrogen
recombiners are manually initiated since flammable limits
would not be reached until several days after a Design Basis
Accident (DBA).

'e Two 100% capacity independent hydrogen recombiner systems
( are provided and shared between the units. Each consists of

controls located in the auxiliary building, a power supply
and a recombiner. Recombination is accomplished by heating
a hydrogen air mixture to 1325 F. The resulting water vapor
and discharge gases are cooled prior to discharge from the
recombiner. A single recombiner is capable of maintaining
the hydrogen concentration in containment below the
4.1 volume percent (v/o) flammability limit. Two
recombiners are provided to meet the requirement for
redundancy and independence. Each recombiner is powered
from a separate Engineered Safety Features bus, and is
provided with a separate power panel and control panel.

The hydrogen recombiners are described in UFSAR.
Section 6.2.5 (Ref. 3).

J

l '

;O ;
,
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Hydrogen Recombiners
B 3.6.8

BASES

APPLICABLE The hydrogen recombiners provide for the capability of
SAFETY ANALYSES controlling the bulk hydrogen concentration in containment

to less than the lower flammable concentration of 4.1 v/o
following a DBA. This control would prevent a containment
wide hydrogen burn. thus ensuring the pressure and
temperature assumed in the analyses are not exceeded. The
limiting DBA relative to hydrogen generation is a LOCA.
Hydrogen may accumulate in containment following a LOCA as a
result of:

a. A metal steam reaction between the zirconium fuel rod
cladding and the reactor coolant:

b. Radiolytic decom]osition of water in the Reactor
Coolant System (RCS) and the containment sump:

c. Hydrogen in the RCS at the time of the LOCA (i .e.,
hydrogen dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrosion of metals exposed to containment spray and
Emergency Core Cooling System solutions.

To evaluate the potential for hydrogen accumulation in
containment following a LOCA. the hydrogen generation as a
function of time following the initiation of the accident is
calculated. Conservative assumptions recommended by
Reference 4 are used to maximize the amount of hydrogen
calculated.

Based on the conservative assumptions used to calculate the
hydrogen concentration versus time after a LOCA. the
hydrogen concentration in the primary containment would
reach 3.5 v/o about 6 days after the LOCA and 4.0 v/o about
2 days later if no recombiner was functioning (Ref. 3).
Initiating the hydrogen recombiners when the primary
containment hydrogen concentration reaches 3.5 v/o will
maintain the hydrogen concentration in the primary
containment below flammability limits.

O
b
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Hydrogen Recombiners
B 3.6.8

BASES

APPLICABLE SAFETY ANALYSES (continued)

The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates
discussed above, a single recombiner is capable of limiting
the peak hydrogen concentration in containment to less than
4.0 v/o (Ref. 5).

The hydrogen recombiners satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO Two hydrogen recombiners must be OPERABLE. This ensures
operation of at least one hydrogen recombiner in the event
of a worst case single active failure.

0)eration with at least one hydrogen recombiner ensures that
t1e post LOCA hydrogen concentration can be prevented from
exceeding the flammability limit.

s APPLICABILITY In MODES 1 and 2. two hydrogen recombiners are required toj control the hydrogen concentration within containment below
its flammability limit of 4.0 v/o following a LOCA, assuming
a worst case single failure.

In MODES 3 and 4. both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time in these MODES. the probability of an accident
recuiring the hydrogen recombiners is low. Therefore, the
hycrogen recombiners are not required in MODE 3 or 4.

In MODES 5 and 6. the probability and consequences of a LOCA
are low. due to the pressure and temperature limitations in
these MODES. Therefore, hydrogen recombiners are not
required in these MODES.

O
b
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Hydrogen Recombiners
B 3.6.8 i

|

|V/3
BASES

|

ACTIONS A.1

With one containment hydrogen recombiner inoperable the
ino)erable recombiner must be restored to OPERABLE status
wit 1in 30 days. In this condition, the remaining OPERABLE
hydrogen recombiner is adequate to perform the hydrogen

| control function. However. the overall reliability is '

| reduced because a single failure in the OPERABLE recombiner
| could result in reduced hydrogen control capability. The
| 30 day Completion Time is based on the availability of the

other hydrogen recombiner, the small probability of a LOCA
or SLB occurring (that would generate an amount of hydrogen
that exceeds the flammability limit), and the amount of time

i available after a LOCA or SLB (should one occur) for
l operator action to prevent hydrogen accumulation from

exceeding the flammability limit.

! Required Action A.1 has been modified by a Note that states !

the rovisions of LCO 3.0.4 are not applicable. As a
i result, a MODE change is allowed when one recombiner is
| inoperable. This allowance is based on the availability of
| the other hydrogen recombiner, the small probability of a
|g LOCA or SLB occurring (that would enerate an amount of
| hydrogen that exceeds the flammabi ity limit), and the
: amount of time available after a LOCA or SLB (should one
| occur) for operator action to prevent hydrogen accumulation

from exceeding the flammability limit.

*

!

!
t

:

I

i

|

|;
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| |

| l
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|
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i
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Hydrogen Recombiners
B 3.6.8

O BASESV
ACTIONS (continued)

B.1 and B.2

With two hydrogen recombiners inoperable, the ability to
perform the hydrogen control function via alternate
ca) abilities must be verified by administrative means within
1 lour. The alternate hydrogen control capabilities are
provided by the natural convection processes, containment
fan cooler operation containment spray, and the Post-LOCA
Purge System. The 1 hour Completion Time allows a
reasonable period of time to verify that a loss of hydrogen
control function does not exist. In addition, the alternate

hydrogen control system capability must be verified once per
12 hours thereafter to ensure its continued availability.
Both the initial verification and all subsequent
verifications may be performed as an administrative check by
examining logs or other information to determine the
availability of the alternate hydrogen control system. It
does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control
system. If the ability to perform the hydrogen control
function is maintained, continued operation is permitted

q with two hydrogen recombiners inoperable for up to 7 days.
Q Seven days is a reasonable time to allow two hydrogen

recombiners to be inoperable because the hydrogen control
function is maintained and because of the low probability of
the occurrence of a LOCA that would generate hydrogen in the
amounts capable of exceeding the flammability limit.

C.J.

If the inoperable hydrogen recombiner(s) cannot be restored
to OPERABLE status within the required Completion Time or
the hydrogen control function cannot be maintained the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours. The Completion Time of
6 hours is reasonable. based on operating experience, to
reach MODE 3 from full power conditions in an orderly manner

,

and without challenging plant systems. 1

(~) .L
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Hydrogen Recombiners
B 3.6.8

BASES

SURVEILLANCE SR 3.6.8.1 !
REQUIREMENTS

Performance of a system functional test for each hydrogen
recombiner ensures the recombiners are operational and can
attain and sustain the temperature necessary for hydrogen
recombination. In particular. this SR verifies that the
minimum heater sheath tem)erature increases to a 1200 F in
s 90 minutes. After reacling 1200 F, the power is increased
to maximum power for approximately 2 minutes and power is
verified to be a 38 kW.

Operating experience has shown that these components usually
pass the Surveillance when Jerformed at the 18 month
Frequency. Therefore, the requency was concluded to be
acceptable from a reliability standpoint. .

SR 3.6.8.2

This SR ensures there are no physical problems that could
iaffect recombiner operation. Since the recombiners are .

mechanically passive, they are not subject to mechanical
failure. The only credible failure involves loss of power.
blockage of the internal flow, missile impact, etc.

A visual inspection is sufficient to determine abnormal
conditions (e.g., loose wiring or structural connections,
deposits of foreign material, etc.) that could cause such
failures. The 18 month Frequency for this SR was developed i
considering the incidence of hydrogen recombiners failing
the SR in the past is low.

|

SR 3.6.8.3
)

This SR requires Jerformance of a resistance to ground test
for each heater plase to ensure that there are no
detectable grounds in any heater phase. This is
accomplished by verifying that the resistance to ground for
any heater phase is a 10,000 ohms.

The 18 month Frequency for this Surveillance was developed
considering the incidence of hydrogen recombiners failing
the SR in the past is low.

.

!

O
i
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Hydrogen Recombiners
B 3.6.8

. BASES |

..

,

' REFERENCES 1. 10 CFR 50.44.

2. 10 CFR 50. Appendix A. GDC 41. -)
i

|- 3. UFSAR. Section 6.2.5.
s

4. Regulatory Guide 1.7, Revision 2.
|

! 5. UFSAR, Chapter 15'
|
|

|
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MSSVs
B 3.7.1

( B 3.7 PLANT SYSTEMS

B 3.7.1 Main Steam Safety Valves (MSSVs)

BASES

BACKGROUND The primary purpose of the MSSVs is to 3rovide overpressure
protection for the secondary system. T1e MSSVs also provide
protection against overpressurizing the Reactor Coolant
Pressure Boundary (RCPB) by providing a heat sink for the
removal of energy from the Reactor Coolant System (RCS) if
the preferred heat sink, provided by the Condenser and
Circulating Water System. is not available. The MSSVs also
serve as Containment Isolation Valves (CIVs); however, the
CIV function is addressed in LCO 3.6.3 " Containment
Isolation Valves."

Five MSSVs are located on each main steam header, outside
containment, u) stream of the main steam isolation valves, as
described in t1e UFSAR. Section 10.3.1 (Ref.1). The MSSV
capacity criteria is 110% of rated steam flow at 110% of the
steam generator design pressure. This meets the
requirements of the ASME Code. Section III (Ref. 2). The
MSSV design includes staggered setpoints, according top) Table 3.7.1-2 in the accompanying LCO. so that only thei
needed valves will actuate. Staggered setpoints reduce the
potential for valve chattering that is due to steam pressure
insufficient to fully open all valves following a turbine
reactor trip.

;

APPLICABLE The design basis for the MSSVs comes from Reference 2 and
SAFETY ANALYSES its purpose is to limit the secondary system pressure to

s 110% of design pressure when passing 100% of design steam
flow. This design basis is sufficient to cope with any )
Anticipated Operational Occurrence (A00) or accident !

considered in the Design Basis Accident (DBA) and transient
analysis. The MSSVs are also credited as CIVs (refer to
LCO 3.6.3).

q
. L,/
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MSSVs
B 3.7.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

The events that challenge the relieving capacity of the
MSSVs, and thus RCS pressure, are those characterized as
decreased b'at removal events, which are presented in the
UFSAR. Sect ' 15.2 (Ref. 3). Of these the full power
turbine trip without steam dump is the limiting A00. This
event also terminates normal feedwater flow to the steam
generators.

The transient response for turbine trip without a direct
reactor trip presents no hazard to the integrity of the RCS ior the Main Steam System. If a minimum reactivity feedback i

is assumed the reactor is tripped on high pressurizer !

pressure. In this case, the pressurizer safety valves o
and RCS pressure remains below 110% of the design value. pen,
The MSSVs also open to limit the secondary steam pressure.

If maximum reactivity feedback is assumed, the reactor is
tripped on overtemperature AT. The departure from nucleate
boiling ratio increases throughout the transient. and never
drops below its initial value. Pressurizer relief valves,

and MSSVs are activated and prevent overpressurization in
the primary and secondary systems. The MSSVs are assumed to

s' .
have two active and one passive failure modes. The active
failure modes are spurious opening, and failure to reclose
once opened. The passive. failure mode is failure to open
upon demand.

The MSSVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

;

I

)
V
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MSSVs
| B 3.7.1 i

/'T BASES;.Q[
LCO The accident analysis requires five MSSVs per steam

generator to provide overpressure protection for design
basis transients occurring at 102% RTP. An MSSV will be
considered ino)erable if it fails to o)en on demand. The |
LCO requires t1at five MSSVs be OPERAB_E in compliance with 1

Reference 2 even though this is not a requirement of the |OBA analysis. This is because operation with less than the J

full number of MSSVs requires limitations on allowable
THERMAL POWER (to meet ASME Code requirements). These
limitations are according to Table 3.7.1-1 in the
accompanying LCO.

The OPERABILITY of the MSSVs is defined as the ability to
open within the setpoint tolerances, relieve steam generator
overpressure, and reseat when pressure has been reduced.
The OPERABILITY of the MSSVs is determined by periodic
surveillance testing in accordance with the Inservice
Testing Program.

The lift settings, according to Table 3.7.1-2. in the
accompanying LCO. correspond to ambient conditions of the j
valve at nominal operating temperature and pressure. '

This LC0 provides assurance that the MSSVs will perform j
their designed safety fun' ; ions to mitigate the consequences i

of accidents that could ru ult in a challenge to the RCPB.
|

APPLICABILITY In MODE 1 above 25% RTP. the number of MSSVs per steam
generator required to be OPERABLE must be according to
Table 3.7.1-1 in the accompanying LCO. Below 25% RTP in
MODES 1-. 2. and 3. only two MSSVs per steam generator are !
required to be OPERABLE.

In MODES 4 and 5. there are no credible transients recuiring
the MSSVs. The steam generators are not normally usec for
heat removal in MODES 5 and 6. and thus cannot be
overpressurized; there is no requirement for the MSSVs to be
OPERABLE in these MODES.

.(~~'\
U
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MSSVs
B 3.7.1

BASES '

ACTIONS The ACTIONS table is modified by a Note indicating that
separate Condition entry is allowed for each MSSV. ;

A.1 ;

With one or more MSSVs inoperable, cc. duce power so that the
available MSSV relieving capacity meets Reference 2
requirements for the applicable THERMAL POWER. i

Operation with less than all five MSSVs OPERABLE for each i
steam generator is permissible, if THERMAL POWER is limited

,

to the re:ief capacity of the remaining MSSVs. This is
accomplished by restricting THERMAL POWER so that the energy ;

transfer to the most limiting steam generator is not greater -
,

| than the available relief capacity in that steam generator.
! For example, if one MSSV is inoperable in one steam

generator. the relief capacity of that steam generator is
reduced by approximately 20%. To offset this reduction in
relief capacity, energy transfer to that steam generator

' must be similarly reduced by at least 20%. This is '

accomplished by reducing THERMAL POWER by at least 20%. !,

| which conservatively limits the energy transfer to all steam :
g generators to approximately 80% of total capacity,i i

|Q consistent with the relief capacity of the most limiting
steam generator.

!

As described in Reference 4, when the Moderator Temperature
,

Coefficient is positive the reactor power may increase above |
t

| the initial value during a loss of load / turbine trip event. i

Thus. the power must be reduced in 4 hours (Required |Action A.1.) to less than or equal to the value specified in .

| Table 3.7.1-1. corresponding to the number of OPERABLE i
L MSSVs. -

| The allowed Completion Times are reasoriable based on
operating experience to accomplish the Required Actions in i

an orderly manner without challenging plant systems. !

L
|

L
,

%

@ -

O
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MSSVs
B 3.7.1 1

~

(G')
BASES

ACTIONS (continued)

The applicable power limits of Table 3.7.1-1 are derived on
the following bases: '

y;gy 4 _ 100 ' w, h,, N'
O Kr ,

Where:

High $ = Safety Analysis power range high neutron
flux setpoint. in percent.

0 Nominal NSSS power rating of the plant=

(including reactor coolant pump heat) in
Mwt (= 3427.6 Mwt).

K Conversion factor = 947.82 (BTU /sec)/Mwt.=

w, minimum total steam flow rate capability of-

the OPERABLE MSSVs on any one steam
,o generator at the highest MSSV opening
? ! pressure including tolerance and' " '

accumulation, as appropriate, in 1bm/sec.
,

by Heat of vaporization for steam at the=

highest MSSV opening pressure including
tolerance and accumulation, as appropriate,
in BTU /lbm.

N Number of loops in the plant (= 4).=

The values calculated from this algorithm were adjusted
lower for use in Table 3.7.1-1 to account for instrument and
channel uncertainties (9% power).

(3
,A
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J

MSSVs '

B 3.7.1.

BASES

ACTIONS (continued)
|

,

B.1 and B.2 I

.

If the MSSVs cannot be restored to OPERABLE status or
THERMAL POWER is not reduced within the associated
Completion Time, or if one or more steam generators have
less than two MSSVs OPERABLE. the unit must be placed in a
MODE in which the LC0 does not apply. To achieve this ;

status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4 within 12 hours. The allowed

,

Completion Times are reasonable, based on operating i

experience, to reach the required unit conditions from full
power conditior,s in an orderly manner and without ;
challenging unit systems. *

,

;

SURVEILLANCE SR 3.7.1.1
REQUIREMENTS

This SR verifies the OPERABILITY of the MSSVs by the :
verification of each MSSV lift setpoint in accordance with i

the Inservice Testing Program. The ASME Code (Ref. 5) i

(X specifies the activities and frequencies necessary to
~'j satisfy the requirements. Table 3.7.1-2 allows a 3%

setpoint tolerance for OPERABILITY; however, the valves are
,

reset to 1% during the Surveillance to allow for drift. i

This SR is modified by a Note that allows entry into and
;

operation in MODE 3 prior to performing the SR. The MSSVs
may be either bench tested or tested in situ at hot ;

,

conditions using an assist device to simulate lift pressure. |

If the MSSVs are not tested at hot conditions the lift !
setting pressure shall be corrected to ambient conditions of |
the valve at operating temperature and pressure.

|

|

\

BRAIDWOOD - UNITS 1 & 2 B 3.7.1 - 6 Revision 0

!
L



... __~ ._ _ .. _ . .- _ _ _ . . . . _._ _ . - _ _ . _ . _ . . _ - - . .

I !

I
'

MSSVs
, B 3.7.1
|

Lb3 BASES
|

i
REFERENCES 1. UFSAR. Section 10.3.1. l

|
2. ASME. Boiler and Pressure Vessel Code. Section III, I

Article NC-7000. Class 2 Components. |

3. UFSAR. Section 15.2.
.

I 4. NRC Information Notice 94-60. " Potential l

Overpressurization of the Main Steam System."
August 22 1994.

5. ASME. Boiler and Pressure Vessel Code. Section XI.

1
|

|

|

('

!

|

!

|

|

!

|h
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MSIVs
B 3.7.2

[ B 3.7 PLANT SYSTEMS

B 3.7.2 Main Steam Isolation Valves (MSIVs)

BASES

BACKGROUND The MSIVs isolate steam flow from the secondary side of the J

steam generators following a High Energy Line Break (HELB). I

MSIV closure terminates flow from the unaffected (intact)
steam generators.

One MSIV is located in each main steam line outside, but
close to containment. The MSIVs are downstream from the
Main Steam Safety Valves (MSSVs), to prevent MSSV isolation
from the steam generators by MSIV closure. Closing the
MSIVs isolates each steam generator from the others, and
isolates the turbine. Steam Dump System and other auxiliary
steam supplies from the steam generators.

The MSIVs close on a main steam isolation signal generated
by Steam Line Low Pressure. Steam Line High Negative Rate.
or High-2 containment pressure. The MSIVs fail as is on
loss of control or actuation power.

Each MSIV has an MSIV bypass valve. Although these bypass
valves are normally closed, they receive the same automatic
closure signal as do their associated MSIVs. The MSIVs may
also be actuated manually.

A description of the MSIVs is found in the UFSAR.
Section 10.3 (Ref. 1).

O
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MSIVs
B 3.7.2

BASES

APPLICABLE The design basis of the MSIVs is established by the
SAFETY ANALYSES analysis for the large Steam Line Break (SLB) outside

containment, discussed in the UFSAR. Section 15.1.5
(Ref. 2). It is also affected by the accident analysis of
the SLB events presented in the UFSAR. Section 6.2 (Ref. 3).
The design precludes the blowdown of more than one steam
generator, assuming a single active component failure (e.g. . 4

,

the failure of one MSIV to close on demand).

The accident analysis compares several different SLB events
against different acceptance criteria. The large SLB
outside containment u] stream of the MSIV is limiting for
offsite dose, althoug1 a break in this short section of main
steam header has a very low probability. The large SLB
inside containment at hot zero power is the limiting case
for a post trip return to power. The analysis includes
scenarios with offsite power available, and with a loss of
offsite power following turbine trip. With offsite power
available, the reactor coolant pumps continue to circulate
coolant through the steam generators, maximizing the Reactor
Coolant System (RCS) cooldown. With a loss of offsite
power. the response of mitigating systems is delayed.

p Significant single failures considered include failure of an
MSIV to close.

The MSIVs serve only a safety function and remain open
during power operation. These valves operate under the
following situations:

a. An HELB inside containment. In order to maximize the
mass and energy release into containment, the analysis
assumes that the MSIV in the affected steam generator
remains open. For this accident scenario, steam is
discharged into containment from all steam generators
until the remaining MSIVs close. After MSIV closure,
steam is discharged into containment only from the
affected steam generator and from the residual steam
in the main steam header downstream of the closed
MSIVs in the unaffected loops. Closure of the MSIVs
isolates the break from the unaffected steam
generators.

O
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| MSIVs

| 8 3.7.2

; (9 - BASES
L/

APPLICABLE SAFETY ANALYSES (continued)

b. A break outside of containment and upstream from the
MSIVs is not a containment pressurization concern.
The uncontrolled blowdown of more than one steam
generator must be prevented to limit the potential for
uncontrolled RCS cooldown and positive reactivity
addition. Closure of the MSIVs isolates the break and,

'

limits the blowdown to a single steam generator.

c. A break downstream of tho MSIVs will be isolated by
the closure of the MSIVs.

d. Following a steam generator tube rupture, closure of
the MSIVs isolates the ruptured steam generator from
the intact steam generators to minimize radiological
releases.

e. The MSIVs are also utilized during other events such
as a feedwater line break. This event is less
limiting so far as MSIV OPERABILITY is concerned.

.

The MSIVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

,-

LCO This LCO requires that four MSIVs in the steam lines be I
OPERABLE. The MSIVs are considered OPERABLE when the
isolation times are within limits, and they close on an
isolation actuation signal.

This LCO provides assurance that the MSIVs will perform
their design safety function to mitigate the consequences of '|
accidents that could result in offsite ex)osures comparable !
to the 10 CFR 100 (Ref. 4) limits or the 1RC staff approved
licensing basis.

|
:

|
|

|O
!
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MSIVs
B 3.7.2

.

BASES '

LU

'
-APPLICABILITY The MSIVs must be OPERABLE in MODE 1. and in MODES 2 and 3

except when closed, when there is significant mass and
energy in the RCS and steam generators. When the MSIVs are

| closed, they are already performing the safety function. In ;

MODE 4 the steam generator energy is low.

In MODE 5 or 6. the steam generators do not contain much
energy because their temperature is below the boiling point
of water: therefore, the MSIVs are not required for
isolation of potential high energy secondary system pipe

'

breaks in these MODES.

ACTIONS A.1

With one MSIV inoperable in MODE 1. action must be taken to
restore OPERABLE status within 8 hours. Some repairs to the

'

MSIV can be made with the unit hot. The 8 hour Completion -

Time is reasonable, considering the low probability of an
accident occurring during this time period that would

,

require a closure of the MSIVs.

h The 8 hour Completion Time is greater than that normally
allowed for containment isolation valves because the MSIVs

'

are valves that isolate a closed system penetrating
containment. These valves differ from other containment
isolation valves in that the closed system provides an

'

additional means for containment isolation.

fL1

If the MSIV cannot be restored to OPERABLE status within
8 hours, the unit must be ) laced in a MODE in which the
LCO does not ap)1y. To aclieve this status, the unit must
be placed in M0]E 2 within 6 hours and Condition C would be
entered. The Completion Time is reasonable, based on
operating experience, to reach MODE 2 and to close the MSIVs
in an orderly manner and without challenging plant systems.

I )
i

| |

Q l

iv
'
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MSIVs
B 3.7.2

~

l i
O BASES 'i

,V
| ACTIONS (continued) '

C.1 and C.2

Condition C is modified.by a Note indicating that separate ;Condition entry is allowed for each MSIV.
|

!. Since the MSIVs are required to be OPERABLE in MODES 2
!

j and 3. the inoperable MSIVs may either be restored to t

; OPERABLE status or closed. When closed. the MSIVs are !
| already in the position required by the assumptions ir. the :' safety analysis. '

i

! The 8 hour Completion Time is consistent with that allowed i
; in Condition A.
!

.

! For inoperable MSIVs that cannot be restored to OPERABLE
i status within the specified Completion Time, but are closed.

;

the inoperable MSIVs must be verified on a periodic basis to ;,

| be closed. This is necessary to ensure that the assumptions
! in the safety analysis remain valid. The 7 day Completior

.I

,

'

Time is reasonable, based on engineering judgment, in view
of MSIV status indications available in the con'crol room. ;

. and other administrative controls, to ensure that these ;

|x valves are in the closed position.

D.1 and 0.2

If the MSIVs cannot be restored to OPERABLE ctatus or are
not closed within the associated Completion Tine the unit
must be placed in a MODE in which the LCO does not apply.
To achieve this status, the unit must be placed at least ir.
MODE 3 within 6 hours, and in MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating

i
,

ex]erience, to reach the required unit conditions from
MO)E 2 conditions in an orderly manner and without
challenging plant systems.

|

.

q
!b -
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MSIVs
B 3.7.2

BASES

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

This SR verifies that MSIV closure time is s 5 seconds. The
MSIV closure time is assumed in the accident and containment
analyses.. This Surveillance is normally performed upon
returning the unit to operation following a refueling
outage. Based on ASME Code Section XI (Ref. 5), the MSIVs
are not closure time tested at power.

The Frequency is in accordance with the Inservice Testing
Program. This test is conducted in MODE 3 with the unit at
operating temperature and pressure. This SR is modified by
a Note that allows entry into and operation in MODE 3 prior
to performing the SR. This allows a delay of testing until
MODE 3. to establish conditions consistent with those under
which the acceptance criterion was generated.

SR 3.7.2.2

This SR verifies that each MSIV can close on an actual or
simulated actuation signal. This Surveillance is normally
performed upon returning the unit to operation following a'n refueling outage. The frequency of MSIV testing is everyU 18 months. The 18 month Frequency for testing is based on
the refueling cycle. Operating experience has shown that
these components usually pass the Surveillance when
performed at the 18 month Frequency. Therefore, this
Frequency is acceptable from a reliability standpoint.

This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the SR. This allows
a delay of testing until MODE 3. to establish conditions
consistent with those under which the acceptance criterion
was generated.

REFERENCES 1. UFSAR. Section 10.3.

2. UFSAR. Section 15.1.5.

3. UFSAR. Section 6.2.

4. 10 CFP,100.11.

5. ASME. Boiler and Pressure Vessel Code. Section XI.

O ^
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Secondary Specific Activity
B 3.7.3

1

B 3.7 PLANT S'YSTEMS

B 3.7.3 Secondary Specific Activity

BASES

BACKGROUND Activity in the secondary coolant results from steam
generator tube outleakage from the Reactor Coolant System
(RCS). Under steady state conditions. the activity is
primarily iodines with relatively short half lives and,
thus, indicates current conditions. During transients.
1-131 spikes have been observed as well as increased
releases of some noble gases. Other fission product
isotopes. as well as activated corrosion products in lesser
amounts, may also be found in the secondary coolant.

,

A limit on secondary coolant specific activity during power
operation minimizes releases to the environment because of
normal operation, anticipated operational occurrences, and
accidents,

This limit is lower than the activity value that might be
expected from a 1 gpm tube leak (LCO 3.4.13. "RCS

o Operational LEAKAGE") of 3rimary coolant at the limit of
Q' 1.0 Ci/gm (LCO 3.4.16. "RCS Specific Activity"). The steam

line failure is assumed to result in the release of the
noble gas and iodine activity contained in the steam .

generator inventory, the feedwater. and the reactor coolant |
LEAKAGE. Most of the iodine isotopes have short half lives. .

-(i.e., < 20 hours). 1-131. with a half life of 8.04 days. ;
concentrates faster than it decays, but does not reach

i

equilibrium because of blowdown and other losses.
{
,

With the specified activity limit, the resultant 2 hour
,

thyroid dose to a person at the exclusion area boundary '

(EAB) would be about 0.58 Rem if the Main Steam Safety '

Valves (MSSVs) open for 2 hours following a trip from full ,

power. >

Operating a unit at the allowable limits could result in a
,

2 hour EAB exposare of a small fraction of the 10 CFR 100 :

(Ref. 1) limits. I

!

O
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Secondary Specific Activity !

B 3.7.3 i

l

BASES |

APPLICABLE The accident analysis of the Main Steam Line Break (MSLB).
SAFETY ANALYSES as discussed in the UFSAR. Chapter 15 (Ref. 2) assumes the

initial secondary coolant specific activity to have a
radioactive isotope concentration of 0.1 pCi/gm DOSE i

,

EQUIVALENT I-131. This assumption is used in the analysis 1

for determining the radiologieci consequences of the )
postulated accident. The accident analysis, based on this
and other assumptions shows that the radiological
consequences of an MSLB do not exceed a small fraction of ;
the unit EAB limits (Ref. 1) for whole body and thyroid dose '

rates.

With the loss of offsite power, the remaining steam
generators are available for core decay heat dissipation by
venting steam to the atmosphere through the MSSVs and Steam
Generator (SG) Power Operated Relief Valves (PORVs). The
Auxilie y Feedwater System supplies the necessary makeup to
the steam generators. Venting continues until the reactor
coolant temperature and pressure have decreased sufficiently
for tra Residual Heat Removal System to complete the
cooldown.

In the evaluation of the radiological consequences of this
( accident, the activity released from the steam generator

connected to the failed steam line is assumed to be released
directly to the environment. The unaffected steam
generators are assumed to discharge steam and any entrained
activity through the MSSVs and SG PORVs during the event.
Since no credit is taken in the analysis for activity plate
out or retention the resultant radiological consequences
represent a conservative estimate of the potential
integrated dose due to the postulated steam line failure.

Secondary specific activity limits satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii).

1

I
i

i

!

;
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Secondary Specific Activity
t' B 3.7.3
|- i

;

O BASES
'

o
LC0 As indicated in the Applicable Safety Analyses, the specific

| activity of the secondary coolant is required to be
j. s 0.1 yCi/gm DOSE EQUIVALENT I-131 to limit the radiological j
| consequences of a Design Basis Accident (DBA) to a small '

j fraction of the required limit (Ref.1).
i

>
f Monitoring the specific activity of the secondary coolant |! ensures that when secondary specific activity limits are i

exceeded, appropriate actions are taken in a timely manner
to place the unit in an operational MODE that would minimize !

| the radiological consequences of a DBA.
|

APPLICABILITY In MODES 1. 2. 3. and 4. the limits on secondary specific
activity apply due to the potential for secondary steam
releases to the atmosphere.

In MODES 5 and 6. the steam generators are not being used
for hea' removal. Both the RCS and steam generators are ;
depressurized, and primary to second?ry LEAKAGE is minimal. |

| Therefore, monitoring of secondary specific activity is not
| required.

| ACTIONS A.1 and A.2

; DOSE EQUIVALENT I-131 exceeding the allowable value in the
j secondar; coolant, is an indication of a problem in the RCS

and cor.cributes to increased post accident doses. If the
secondary specific activity is not within limits. the unit
must be placed in a MODE in which the LCO does not apply.
To achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full

| power conditions in an orderly manner and without
j challenging plant systems.

!

.

.

t

Oa.
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Secondary Specific Activity
B 3.7.3

,

:

' CASES

t

SURVEILLANCE SR 3.7.3.1 '

REQUIREMENTS

This SR verifies that the secondary specific activity is i
within.the limits of the accident analysis. A gamma

'

isotopic analysis of the secondary coolant which determines
DOSE EQUIVALENT I-131, confirms the validity of the safety |
analysis assumptions as to the source terms in post accident !
releases. It also serves to identify and trend any unusual ;

isotopic concentrations that might indicate changes in !
reactor coolant activity or LEAKAGE. The 31 day Frequency '

is based on the detection of increasing trends of the level
of DOSE EQUIVALENT I-131. and allows for appropriate action J

to be taken to maintain levels below the LCO limit. :

i

t

REFERENCES 1. 10 CFR 100.11. !

:

2. UFSAR, Chapter 15.

,

I

U
i
I

e

!

I

!
.

I

|
|
,

!
,
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SG PORVs
B 3.7.4

,

B 3.7 PLANT SYSTEMS'

B 3.7.4 Steam Generator (SG) Power Operated Relief Valves (PORVs)

BASES

BACKGROUND The SG PORVs provide a method for cooling the unit to
Residual Heat Removal (RHR) entry conditions should the
preferred heat sink via the Steam Dump System to the
condenser not be available, as discussed in the UFSAR.
Section 10.3 (Ref.1). This is done in conjunction with the
Auxiliary Feedwater System providing cooling water from the !condensate storage tank (CST). The SG PORVs may also be ;

required to meet the design cooldown rate.during a normal '

cooldown when steam pressure drops too low for maintenance
of a vacuum in the condenser to permit use of the Steam Dump ;

System. The SG PORVs also serve as Containment Isolation j
Valves (CIVs); however, the CIV function is addressed in i
LCO 3.6.3. " Containment Isolation Valves."

'

One SG PORV line for each of the four steam generators is
provided. Each SG PORV line consists of one SG PORV and an
associated block valve.

3'(V The SG PORVs are provided with upstream block valves to
1permit their being tested at power, and to provide an i

alternate means of isolation. The SG PORVs are equipped ;

with electrohydraulic actuators to permit control of the i

cooldown rate. 1

A description of the SG PORVs is found in Reference 1. The 1

SG PORVs are powered from Class 1E buses. In addition.
'

handpumps are provided for local manual operation.
,

I

,

1
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| SG PORVs
B 3.7.4

BASES

|

APPLICABLE The SG PORV lines provide an alternate method for cooling
SAFETY ANALYSES the unit to RHR entry condition whenever the preferred heat

sink via the Steam Dump System to the condenser is
| unavailable. The limiting design basis for the SG PORVs is
'

established by the Steam Generator Tube Rupture (SGTR) event
described in UFSAR Section 15.6.3 (Ref. 2). The SGTR event
is analyzed to determine that the offsite radiological doses
remain less than the guideline values. The SGTR event
assumes a coincident loss of offsite power, which is
conservative with respect to the offsite radiological doses.
and a most limiting single failure. The loss of offsite
power assumption results in the SG PORVs being relied on to
reduce Reactor Coolant System (RCS) temperature to recover
from an SGTR and also to reduce RCS temperature and pressure
to RHR entry conditions. The most limiting single failure
with respect to offsite radiological doses is a failed open
SG PORV on the ruptured SG. This failure results in an
uncontrolled depressurization of the ruptured SG until the
local block valve for that SG PORV is closed. This failure
maximizes the activity release from the ruptured SG to the
atmosphere.

! O) In addition, the SGTR analysis considers SG overfill. SG
|t overfill during an SGTR event is a concern due to the'' 1

potential liquid release via Steam Dump System. SG PORVs. or
'

Main Steam Safety Valves (MSSVs) to the atmosphere that must !
be assumed and the resulting increase in the offsite,

radiological dose. The limiting single failure with respect !

,

to SG overfill is the failure of one SG PORV on an intact SG !

to open when required for cooldown of the RCS. The analysis
assumes four SG PORVs are OPERABLE at the start of the SGTR
event. One SG PORV is on the ru)tured SG. another SG PORV
is assumed to fail to open and t1e remaining SG PORVs are
used to perform the RCS cooldown. The analysis shows that
cooldown using two SG PORVs results in no SG overfill.

|

6
/
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SG PORVs
l' B 3.7.4
!

: (9 BASES
|v

APPLICABLE SAFETY ANALYSES (continued)

The recovery from the SGTR requires a rapid cooldown to
establish adequate subcooling as a necessary step to allow '

depressurization of the RCS to terminate the primary to,

! secondary break flow in the ruptured steam generator. The i
; time required to terminate the primary to secondary break
| flow in the SGTR event, is more critical than the time
'

required to cool the RCS down to RHR conditions for this |
event and other accident analyses. After primary to !
secondary break flow termination, it is assumed that i
SG PORVs on two intact SGs are used to cool the RCS down to |350 F. i

i

The resulting offsite radiological doses are as s)ecified by,

'

Standard Review Plan 15.6.3 (Ref. 3) and well witlin the
allowable guidelines of 10 CFR 100 (Ref. 4).

The SG PORVs are equipped with manual block valves in the
| event a SG PORV fails to close during use. The SG PORVs are
'

also credited as CIVs (refer to LCO 3.6.3).

The SG PORVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Four SG PORV lines are required to be OPERABLE. One SG PORV
line is required from each of four steam generators to

L ensure that at least two SG PORV lines are available to
conduct a unit cooldown following an SGTR. in which one |

| steam generator becomes unavailable, accompanied by a '

'

single, active failure of a second SG PORV line on an |
unaffected steam generator. The block valves must be
OPERABLE to isolate a failed open SG PORV line. A closed
block valve does not render it or its SG PORV linei

| inoperable. 0)erator action time to open the block valve is
supported in t1e accident analysis.

Failure to meet the LC0 can result in the inability to cool
the unit to RHR entry conditions following an SGTR event in
which the condenser is unavailable for use with the Steam
Dump System.

4

i

:

|O
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SG PORVs
B 3.7.4 1

BASES

LC0 (continued)

A SG PORV is considered OPERABLE when it is capable of
providing controlled relief of the main steam flow and
capable of fully opening and closing on demand.

APPLICABILITY In MODES 1. 2. and 3. the SG PORVs are required to be
OPERABLE.

In MODE 4. the pressure and temperature limitations are such
that the probability of an SGTR event requiring SG PORV
operation is low. In addition, the RHR system is available
to provide the decay heat removal function in MODE 4.
Therefore. the SG PORV lines are not required OPERABLE in
MOPE 4.

In MODE 5 or 6. an SGTR is not a credible event.

ACTIONS M
With one SG PORV line inoperable, action must be taken to
restore OPERABLE status within 30 days. The 30 day
Completion Time allows for the redundant capability afforded
by the remaining OPERABLE SG PORV lines. a nonsafety grade
backup in the Steam Dum) System, and MSSVs. Required
Action A.1 is modified )y a Note indicating that LCO 3.0.4
does not apply.

fL1

With two or more SG PORV lines inoperable, action must be
taken to restore all but one SG PORV line to OPERABLE
status. Since the block valve can be closed to isolate a
SG PORV. some repairs may be possible with the unit at
power. The 24 hour Completion Time is reasonable to repair
inoperable SG PORV lines. based on the availability of the
Steam Dump System and MSSVs. and the low probability of an
event occurring during this period that would require the
SG PORV lines.

BRAIDWOOD - UNITS 1 & 2 B 3.7.4 - 4 Revision 0
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SG PORVs
B 3.7.4

m(a9 BASES

ACTIONS-(continued)

C.1 and C.2

If the SG PORV lines cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience. to reach'the required unit conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.7.4.1
REQUIREMENTS

To perform a controlled cooldown of the RCS. the-SG PORVs
must be able to be opened either remotely or locally and I

throttled through their full range. This SR ensures that
the SG PORVs are tested through a full control cycle at
least once per fuel cycle. Performance of inservice testing
or use of a SG PORV during a unit cooldown may satisfy this4

q requirement. Operating experience has shown that these
components usually pass the Surveillance when performed at
the 18 month Frecuency. The Frequency is acceptable from a
reliability stancpoint.

SR 3.7.4.2

The function of the block valve is to isolate a failed open
SG PORV. Cycling the block valve both closed and open
demonstrates its capability to perform this function.
Performance of inservice testing or use of the block valve
during unit cooldown may satisfy this requirement.
Operating experience has shown that these components usually i
3 ass the Surveillance when performed at the 18 month

,

requency. The Frequency is acceptable from a reliability i
standpoint. |

1

l

f

1

; rN
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' BASES
,

REFERENCES 1. UFSAR,'Section 10.3.

2. UFSAR Section 15.6.3.
;

3. Standard Review Plan 15.6.3. j
4. 10 CFR 100.

,

!

4

r

;

i

O '

!

,

i

i
1

i
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AF System
B 3.7.5

rO B 3.7 PLANT SYSTEMS |V
B 3.7.5 Auxiliary Feedwater (AF) System

BASES

BACKGROUND The AF System automatically supplies feedwater to the Steam
Gener<~. ors (SGs) to remove decay heat from the Reactor
Coolant System upon the loss of normal feedwater supply.
The AF pum.nc normally take suction from the condensate
storage tant (CST) (LCO 3.7.6) and pump to the steam
generator secondary side via separate and independent
connections to the feedwater piping outside containment. If
the CST is not available. AF can be supplied by the
Essential Service Water System. The steam Janerators
function as a heat sink for core decay heat. The heat load
is dissipated by releasing steam to the atmosphere from the
steam generators via the Main Steam Safety Valves (MSSVs)
(LCO 3.7.1) or SG Power Operated Relief Valves (PORVs)
(LCO 3.7.4). If the main condenser is available, steam may
be released via the steam dump valves and recirculated to
the CST.

The AF System consists of a motor driven AF pump and an

(') diesel driven pump configured into two trains. Each pump
provides 100% of the required AF capacity to the steam
generators. as assumed in the accident analysis. The pumps i

are equipped with independent recirculation lines to prevent
pump operation against a closed system. The motor driven AF
pump is powered from an independent Class 1E power su) ply
and feeds four steam generators. The diesel driven A: pump
is powered from an independent diesel and also feeds four i

!

steam generators. The diesel driven AF pump is supported by i

a diesel engine, an independent battery system, an essential |service water booster pump, and a fuel oil day tank. Thus. I

the requirement for diversity in motive power sources for
the AF System is met.

The AF System is capable of supplying, but does not normally
supply, feedwater to the steam generators during normal unit
startup, shutdown, and hot standby conditions.

One pump at full flow is sufficient to remove decay heat and
cool the unit to Residual Heat Removal (RHR) entry
conditions.

.

:

i
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AF System
B 3.7.5

C) BASES
v

BACKGROUND (continued)

The AF System is designed to supply sufficient water to the
steam generator (s) to remove decay heat with steam generator
pressure at the setpoint of the MSSVs. Subsequently, the AF
System supplies sufficient water to cool the unit to RHR
entry conditions, with steam released through the SG PORVs.

The AF System actuates automatically on low-2 steam
generator water level Safety Injection and Undervoltage
(UV) on the Reactor Coolant Pum) buses. The motor driven AF
pump also actuates on an UV on aus 141(241).

The AF System is discussed in the UFSAR. Section 10.4.9
(Ref. 1).

APPLICABLE The AF System mitigates the consequences of any event with
SAFETY ANALYSES loss of normal feedwater.

The design basis of the AF System is to sup)1y water to the
steam generator to remove decay heat and otler residual heat

(3 by delivering at least the minimum required flow rate to the
steam generators at pressures corresponding to the maximum>"'
steam pressure inside an intact steam generator during the
long term cooling portion of the design basis accident
(i.e., after steam line isolation occurs). This maximum
steam pressure is 1250 psia (Ref. 2).

In addition, the AF System must supply enough makeup water
to replace steam generator secondary inventory lost as the

i
unit cools to MODE 4 conditions. Sufficient AF flow must ;

also be available to account for flow losses such as pump !

recirculation and line breaks.

The limiting Design Basis Accidents (DBAs) and transients
for the AF System are as follows: ,

a. Feedwater Line Break (FWLB): and
,

b. Loss of normal feedwater.

i

O(3
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AF System
; B 3.7.5 *

IO BASES
| V
| APPLICABLE SAFETY ANALYSES (continued)

In addition, the minimum available AF flow and system
characteristics are serious considerations in the analysis
of a small break Loss Of Coolant Accident (LOCA) and loss of
offsite power (Ref. 3).

The AF System design is such that it can perform its
i function following an FWLB between the main feedwater
'

isolation valves and containment, combined with a loss of
offsite power following turbine trip, and a single active>

failure of one AF pump. The AF lines to the SGs are, +

orificed such that at least 420 gpm is delivered to the non
faulted SGs. Reactor trip is assumed to occur when the
faulted SG reaches the low-low level setpoint. Sufficient
flow would be delivered to the intact steam generators by
the other AF pump.

During the loss of all AC power events, the Engineered
Safety Feature Actuation System (ESFAS) automatically,

actuates the AF diesel driven pum) and associated controls
to ensure an adequate su) ply to t7e steam generators during '

loss of power. Valves w1ich can be manually controlled are '

q provided for each AF line to control the AF flow to each(J steam generator during loss of all AC power events.

The AF System satisfies the requirements of Criterion 3 of -

10 CFR 50.36(c)(2)(ii).

|

|

|

.
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AF System '

B 3.7.5 |

'

' BASES-

LCO This LCO provides assurance that the AF System will perform,

'

its design safety function to mitigate the consequences of
accidents that could result in overpressurization of the i

reactor coolant pressure boundary. Two independent AF pumps
in two diverse trains are required to be OPERABLE to ensure
the availability of RHR capability for all events
accompanied by a loss of offsite power and a single failure.
This is accomplished by powering one of the pumps from the

|- emergency buses. The second AF pump is powered by a
different means, a diesel engine.

The AF System is configured into two trains. The AF System
is considered OPERABLE when the components and flow paths
required to provide redundant AF flow to the steam

; generators are OPERABLE. This requires that the motor
| driven AF pump and the diesel driven AF pump be OPERABLE and

capable of supplying AF to each steam generator. The i
I

associated piping. valves, instrumentation. and controls in '

the required flow paths to perform the safety related
function are also required to be OPERABLE.

| APPLICABILITY In MODES 1, 2 and 3 the AF System is required to be
| OPERABLE in the event that it is called upon to function
! when feedwater is lost.

:

In MODE 4. 5. or 6. the steam generators are not normally ;

!- used for heat removal, and the AF System is not required. !

l

;

;

1

i

i

;

,

,
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AF System
B 3.7.5

Il BASESG

| ACTIONS A.1

With one of the required AF trains (pump or flow Jath)
ino)erable, action must be taken to restore OPERA 3LE status,

witlin 72 hours. The 72 hour Completion Time is reasonable.
| based on redurdant capabilities afforded by the AF System,

time needed for re) airs, and the low probability of a DBA
occurring during tais time period.

j B.1 and B.2

| When Recuired Action A.1 cannot be completed within the
; requirec Com)letion Time, the unit must be placed in a
'

MODE in whic1 the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4 within 12 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without

| challenging plant systems.
i

| (~) U
V

If both AF trains are inoperable, the unit is in a seriously
degraded condition with no safety related means for
conducting a cooldown, and only limited means for conducting
a cooldown with nonsafety related equipment. In such a

| condition, the unit should not be 3erturbed by any action.
| including a power change, that mig 1t result in a trip. The

seriousness of this condition requires that action be
started immediately to restore one AF train to OPERABLE
status.

Required Action C.1 is modified by a Note indicating that
all required MODE changes or power reductions are suspended
until one AF train is restored to OPERABLE status. In this
case, LCO 3.0.3 is not applicable because it could force the
unit into a less safe condition. In addition, the

| Completion Times of Required Actions which are suspended are
also suspended.

;

|

(3
*V
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| AF System
L B 3.7.5 i

!
,

BASES
;

SURVEILLANCE SR 3.7.5.1 ;
REQUIREMENTS l

. Verifying the correct alignment for manual, power operated,
! and automatic valves in the AF System provides assurance
| that the proper flow paths will exist for AF operation.
' This SR does not apply to valves that are locked, sealed, or

otherwise secured in position, since they are verified to be ,

in the correct position prior to locking, sealing, or |

securing. This SR also does not apply to valves that cannot )
be inadvertently misaligned, such as check valves. This i

; Surveillance does not require any testing or valve
manipulation: rather, it involves verification that those|

valves capable of being mispositioned are in the correcti

position.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve

; operation, and ensures correct valve positions.

SR 3.7.5.2

This SR provides verification that the level of fuel oil in
,n the day tank is at or above the level at which fuel oil is<

! i added. The level is expressed as an equivalent volume in
gallons.

The 31 day Frequency is adequate to assure that a sufficient
, supply of fuel oil is available, since low level alarms are

i

! provided and facility operators would be aware of any large )
uses of fuel oil during this period.

|

I'

|

;

ii

!

|

.

;O
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B 3.7.5
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!

(O BASES
~

_/
SURVEILLANCE REQUIREMENTS (continued) ;

SR 3.7.5.3

Verifying that each AF aump's developed head at the flow
test point is greater tlan or equal to the required
developed head ensures that AF pump performance has not
degraded during the cycle. Flow and differential head are i

,

normal tests of centrifugal pump performance required by i
Section XI of the ASME Code (Ref. 4). Because it is

,

undesirable to introduce cold AF into the steam generators
while they are operating, this testing is performed on
recirculation flow. This test confirms one point on the |
pum) design curve and is indicative of overall performance. :

Suc1 inservice tests confirm component OPERABILITY. trend
performance, and detect incipient failures by indicating :
abnormal performance. Performance of inservice testing '

discussed in the ASME Code. Section XI (Ref. 4) (only |
required at 3 month intervals) satisfies this requirement.

SR 3.7.5.4
;

This SR verifies that AF can be delivered to the steam
generators in the event of any accident or transient that

q generates an ESFAS. by demonstrating that each automatic
valve in the flow path actuates to its correct position on
an actual or simulated actuation signal. This Surveillance :

is not required for valves that are locked sealed or
1otherwise secured in the required position under

administrative controls. The 18 month Frequency is based on
the need to perform this Surveillance under the conditions
that apply during a unit outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power. The 18 month Frequency is
acceptable based on operating experience and the design
reliability of the equipment.

|

!

(
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AF System .

B 3.7.5
|

[] BASES
,

!v
_ SURVEILLANCE REQUIREMENTS (continued);-

SR 3.7.5.5

This SR verifies that the AF pumps will start in the event
| of any accident or transient that generates an ESFAS by

demonstrating that each AF pump starts automatically on an
'

actual or simulated actuation signal. The 18 month
Frequency is based on the need to perform this Surveillance,

'

under the conditions that apply during a unit outage and the t

potential for an unplanned transient if the Surveillance ;,

! were performed with the reactor at power.
|
'

SR 3.7.5:6
'This SR verifies that the AF is properly aligned by

verifying the flow paths from the CST to each steam '

generator 3rior to entering MODE 2 after more than 30 days
in any com]ination of MODE 5. MODE 6. or defueled.
OPERABILITY of AF flow paths must be verified before ,

sufficient core heat is generated that would require the
; o]eration of the AF System during a subsequent shutdown.
| T1e Frequency is reasonable, based on engineering judgement

and other administrative controls that ensure that flow
| - (O) paths remain OPERABLE. To ensure AF System alignment, flow''

path OPERABILITY is verified following extended outages to
i determine no misalignment of valves has occurred. This
| SR ensures that the flow path from the CST to the steam
'

generators is properly aligned.

!

,

i

i

L

|

|
L
i

i
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| AF System
'

,

B 3.7.5
|-
f

,

1; O' BASES I

! U
| SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.5.7 l
I

i

The tests of. fuel oil are a means of assuring it has not i
| been contaminated with substances that would have an

immediate. detrimental impact on diesel engine combustion.
The tests, limits, and applicable ASTM standards are listed

! in the Diesel Fuel Oil Testing Program, as described in
i Specification 5.5.13.

Fuel oil degradation during long term storage shows up as an |
increase in particulate, due mostly to oxidation. The |

3resence of particulate does not mean the fuel oil will not
aurn properly in a diesel engine. The particulate can cause
fouling of filters and fuel. oil injection equipment,

ihowever, which can cause engine failure. j

Particulate concentrations should be determined in
; accordance with ASTM D2276 (Ref. 5). This method involves a
j determination of total particulate concentration in the fuel
j oil and has a limit of 10 mg/1. It is acceptable to obtain
- a field sample for subsequent laboratory testing in lieu of
|r field testing.

|

,

.

! Fuel Oil to the Auxiliary Feedwater Pump Day Tank is
supalied from the outside fuel oil storage tanks. These |

'

| tants are also subject to the requirements of the Diesel
| Fuel Oil Testing Program, as described in

Specification 5.5.13.

The Frequency of this test takes into consideration fuel oil i
degradation trends that indicate that particulate '

concentration is unlikely to change significantly between
Frequency intervals.

'
|
; |
!

|

|

! |

|

|

|

|

:
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AF System
B 3.7.5

(~ J .) BASES-
\~.

' REFERENCES 1. UFSAR. Section 10 4.9.

2. Westinghouse Nuclear Safety Evaluation Checklist. SECL I
90-469. Revision 1. " Byron /Braidwood Units 1 and 2.
Relaxation of MSSV Setpoint Tolerance to +/- 3% -
Revised SECL."

3. UFSAR. Section 15.2.

4. ASME Boiler and Pressure Vessel Code. Section XI.

5. ASTM Standards. D2276.

;

!
'

V)'
!
!

|
1

!

l

:
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CST
B 3.7.6

,

!O- B 3.7. PLANT SYSTEMS!V |
B 3.7.6 Condensate Storage Tank (CST) ;i

i

BASES
1

BACKGROUND The CST provides a nonsafety grade source of water to the !
| steam generators for removing decay and sensible heat from
; the Reactor Coolant System (RCS). The CST provides a
| passive flow of water, by gravity. to the Auxiliary
| Feedwater (AF) System (LCO 3.7.5) which feeds the steam

;
l generators. The steam produced is released to the
'

atmosphere by the Main Steam Safety Valves (MSSVs) or the
! steam generator power o)erated relief valves when the

condenser is not availa)le. The AF pumps normally operate
with recirculation to the CST

When the main steam isolation valves or their associated
| bypass valves are open, the preferred means of heat removal
! is to discharge steam to the condenser by the nonsafety
| grade path of the steam dump valves. The condensed steam is
'

returned to the CST via the condenser overflow line into the
| condensate makeup header using the condensate booster pumps.
| This has the advantage of conserving condensate while
! ) minimizing releases to the environment.

The Essential Service Water System provides a safety related
backup to the CST. The Essential Service Water System is
automatically aligned to provide AF based on system
conditions and pump start signals.

| A description of the CST is found in the UFSAR.
| Section 9.2.6 (Ref. 1).
!

i.

'

tv
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CST
B 3.7,6

i

} BASES

! APPLICABLE The CST provides cooling water to remove decay heat and to
! SAFETY ANAL ' SIS cool down the unit following all events in the accident ,

analysis as discussed in the UFSAR, Chapters 6 and 15
(Refs. 2 and 3. respectively). For anticipated operational
occurrences and accidents that do not affect the OPERABILITY
of the steam generators, the analysis assumption is
generally 30 minutes at MODE 3. steaming through the MSSVs.:

| followed by a cooldown to Residual Heat Removal (RHR) entry'

conditions at the design cooldown rate.

The limiting event for the condensate volume is the large
feedwater line break coincident with a loss of offsite
power.

A nonlimiting event considered in CST inventory |
determinations is a break in either the main feedwater or AF

t

| line near where the two join. This break has the potential
: for dumping condensate until terminated by operator action.
| This loss of condensate inventory is partially compensated
! for by the retention of steam generator inventory.

The CST satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
'

O
. v
| LCO To satisfy accident analysis assumptions, the CST must |'

contain sufficient cooling water to remove decay heat for
| 30 minutes following a reactor trip from 102% RTP. and then

to cool down the RCS to RHR entry conditions, assuming a
coincident loss of offsite power and the most adverse single ;

failure. In doing this, it must retain sufficient water to '

ensure adequate net positive suction head for the AF pumps
during cooldown, as well as account for any losses before :

| isolating AF to a broken line.

The specified level corresponds to approximately
200.000 gallons which is sufficient to maintain the RCS in

i MODE 3 at normal o erating pressure and temperature for;
'

2 hours, followed )y a cooldown to RHR entry conditions at
50 F/ hour.

The OPERABILITY of the CST is determined by maintaining the
tank level at or above the minimum required level.

.

,

O
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| CST
B 3.7.6

BASES

APPLICABILITY In MODES 1, 2, and 3. the CST is required to be OPERABLE.

In MODE 4, 5. or 6. the CST is not required because the AFi

System is not required.
|

| ' ACTIONS A.1 and A.2

| If the CST level is not within limits, the OPERABILITY of
| the backu) water supply should be verified by administrative
; means witlin 4 hours and once every 12 hours thereafter.
'

OPERABILITY of the backup water supply must include
! verification that the flow paths from the backu) water

supply to the AF pumps are OPERABLE, and that t1e backup
supply has the required volume of water available. The

; normal backup supply is the Essential Service Water System.
: The CST must be restored to OPERABLE status within 7 days,

because the backup supply may be performing this function in
addition to its normal functions. The 4 hour Completion
Time is reasonable, based on operating experience, to verify

; the OPERABILITY of the backup water supply. The 7 dayp Completion Time is reasonable, based on an OPERABLE backup
g water supply being available, and the low probability of an

'

event occurring during this time period requiring the CST. I

B.1 and B.2

i If the CST cannot be restored to OPERABLE status within the
associated Completion Time or the backup water su) ply is not!

available, the unit must be placed in a MODE in w11ch the
| LC0 does not apply. To achieve this status, the unit must
| be 31 aced in at least MODE 3 within 6 hours, and in MODE 4
! wit 1in 12 hours. The allowed Completion Times are :

reasonable, based on operating experience, to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems.

!
!

.
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!

CST
B 3.7.6

BASES

SURVEILLANCE SR 3.7.6.1
REQUIREMENTS

This SR verifies that the CST contains the required volume
of cooling water. The 12 hour Frequency is based on
operating experience and the need for operator awareness of
unit evolutions that may affect the CST inventory between
checks. Also, the 12 hour Frequency is considered adequate
in view of other indications in the control room, including,

alarms, to alert the operator to abnormal deviations in the
CST level.

REFERENCES 1. UFSAR. Section 9.2.6,

2. UFSAR. Chapter 6.

3. UFSAR, Chapter 15.

O

O
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CC System
| B 3.7.7
|

II) B 3.7 PLANT SYSTEMSA>
B 3.7.7 Component Cooling Water (CC) System

| BASES
t

BACKGROUND The CC System is a shared system which provides a heat sink '

! for the removal of process and operating heat from safety
| related components during a Design Basis Accident (DBA) or
I transient. During normal operation. the CC System also

provides this function for various nonessential components,
as well as the spent fuel pool. The CC System serves as a

| barrier to the release of radioactive byaroducts between
| potentially radioactive systems and the Essential Service

Water (SX) System, and thus to the environment.

The shared CC system consists of five pumps (four|

unit-specific and one common), three heat exchangers (two |
unit-specific and one common), and two unit-specific surge
tanks. The heat exchangers are cooled by SX. The surge
tanks are provided to accommodate expansion and contraction i
due to temperature changes or inleakage, as well as makeup
capability. Each surge tank is partitioned by a baffle

| which protects against complete draining of the tank in case
' "- a leak develops in one train during post accident i
'

alignments. The surge tank design and associated piping I

provide surge tank functioning separately to each flow path.
,

The two unit-specific CC pumps per unit are supplied, one
from each 4.16 kV ESF bus. The )ower supply for the common
CC pump can be from any one of t1e four 4.16 kV ESF buses j
(141. 142, 241, or 242). For maintaining complete

| separation, a separate 4.16 kV bus (CC Pump bus), located on
the 383 foot elevation of the auxiliary building, is
provided. This bus consists of four separate 4.16 kV

,

switchgear cubicles, each connected and interlocked to one '

of the four ESF divisions. Only one breaker u provided and
is racked into the cubicle from which the common CC pump is

! supplied.
,

'

r
(
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| CC System
B 3.7.7

LO BASES
!.v/

BACKGROUND (continued)

The system is normally aligned with one unit served by two
heat exchangers (one unit-specific and the common) and the
other unit served by its unit-specific heat exchanger.
Normally the unit with two heat exchangers supplies cooling
to both units' "A" train Residual Heat Removal (RHR) heat
exchanger and pump. During operation in MODES 1. 2. 3. and

| 4. one pump and flow path (which includes at least one CC
heat exchanger) per unit are capable of serving all
operating components. In the event of a Loss Of Coolant
Accident (LOCA) on one unit, one pump and flow 3ath are ,

capable of fulfilling system requirements for tlat unit. l

The second required pump and flow path provide the required
redundancy in the event of a single active or passive

'

failure. Since the CC System is shared between the units.
one heat exchanger may be credited to both units. j

,

Piping and manual isolation valves 3rovide the ability for
the CC system to operate crosstied 3etween the units or
split into separate unit operation, as well as the
capability to operate the units on a train basis depending
on plant conditions. When operated on a train basis both !unit's "A" RHR trains are fed from the common heat j

) exchanger. '

i

Each pump automatically starts on receipt of a safety
i injection signal or an undervoltage on the associated ESF
t bus.

Additional information on the design and operation of the
system, along with a list of the components served, is
presented in the UFSAR. Section 9.2.2 (Ref. 1). The

L principal safety related function of the CC System is the i

removal of decay heat from the reactor via the RHR System. |

This may be during a normal or post accident cooldown and j
shutdown.

|

1

3;(di
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CC System
B 3.7.7

BASES

APPLICABLE The design basis of the CC System is for one CC train (one
SAFETY ANALYSES pump and flow path) to remove the post loss of coolant

accident (LOCA) heat load from the containment sump during
the recirculation phase. The design prevents the
containment sump fluid from increasing in temperature during
the recirculation phase following a LOCA, and provides a
gradual reduction in the temperature of this fluid as it is
supplied to the Reactor Coolant System (RCS) by the
Emergency Core Cooling System (ECCS) pumps.

The CC System is designed to perform its function with a
single active or passive failure, assuming a loss of offsite
power. The analysis considers the potential need to
manually realign the system depending on the failure.

The CC System also functions to cool the unit from RHR entry
conditions to MODE 5 during normal and post accident
operations. The time required is a function of the number
of CC and RHR trains operating. One CC train is sufficient
to remove decay heat during subsequent operation. The
temperature of the cooling water supplied to the various
components should be s 105 F during normal operation

n. During initial operation of the RHR system, the temperatureQ' may be permitted to increase to 120 F for a maximum of
3 hours.

The CC System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

O
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CC System
B 3.7.7

BASES

LC0 In the event of a DBA. one CC pump. CC heat exchanger and
flow path are required to provide the minimum heat removal
capability assumed in the safety analysis for the systems to
which it supplies cooling water on the affected unit. To
ensure this requirement is met, two pumps (from separate
unit-specific ESF buses) and two flow paths (each with one
C'' heat exchanger and surge tank availability) must be !
OPERABLE, assuming the worst case single failure.

]

The CC System is normally operated as a shared system that
provides cooling to equipment in both units. As such, some !
component can satisfy requirements on both units. Since the
CC System is shared, the common heat exchanger and
associated portions of its flow path, may be credited to
both units.

Therefore, the CC System is considered OPERABLE when: |

a. Two electrically independent pumps are OPERABLE:

b. Two flow paths, each consisting of a CC heat
exchanger, surge tank availability, piping and valves
recuired to supply separate RHR trains, are OPERABLE: j

y anc

c. The associated instrumentation and controls required
to perform the safety related function are OPERABLE.

APPLICABILITY In MODES 1. 2, 3 and 4. the CC System is a normally
operating system, which must be prepared to perform its aost
accident safety functions. 3rimarily RCS heat removal, w1ich
is achieved by cooling the RHR heat exchanger.

In MODE 5 or 6. the OPERABILITY requirements of the CC
System are determined by the systems it supports.

l-

LO
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CC System i
B 3.7.7

;

('T BASES
V {

ACTIONS The actions are modified by a Note indicating that the '

a)plicable Conditions and Required Actions of LCO 3.4.6.
"RCS Loops-MODE 4." be entered if an inoperable CC train

;results in an inoperable RHR loop. This is an exception to
LCO 3.0.6 and ensures the proper actions are taken for these ,

components.

A.1 -

If a CC flow Jath is not OPERABLE. action must be taken to !
restore OPERA 3LE status within 7 days. In this Condition,.

the remaining OPERABLE flow path is adequate to perform the
heat removal function. The inoperability of the common CC
heat exchanger impacts both units' flow paths.

|Inoperability of a unit-specific CC heat exchanger impacts ,

only the unit-specific flow path.
,

The 7 day Completion Time is reasonable, based on the
redundant capabilities afforded by the OPERABLE train, the
ability to crosstie trains and units, and the low
probability of a DBA occurring during this period.

El

If one required CC pump is ino)erable, action must be taken
to restore OPERABLE status witlin 7 days In this
Condition, the remaining OPERABLE CC aump is adequate to
perform the heat removal function. T1e 7 day Completion i

. Time is reasonable based on the redundant capabilities '

afforded by the OPERABLE train, the ability to crosstie the i
trains and Units, and the low probability of a DBA occurring I

during this period
| i

.C I and C.2

If the CC flow 3ath or pump cannot be restored to OPERABLE
status within t1e associated Completion Time, the unit must
be placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours and in MODE 5 within 36 hours. The

l allowed Completion Times are reasonable, based on operating Iexperience, to reach the required unit conditions from full |
power conditions in an orderly manner and without
challenging plant systems.

1

|
;

;
. 1

1. O ,
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CC System

B 3.7.7

BASES
|

SURVEILLANCE SR 3.7.7.1
REQUIREMENTS

! Verifying the correct alignment for manual and power
o)erated valves in the CC flow path provides assurance that
t1e proper flow paths exist for CC operation. This SR does
not apply to valves that are locked, sealed, or otherwise,

| secured in position, since these valves are verified to be
in the correct position prior to locking, sealing, or
securing. This SR also does not apply to valves that cannot
be inadvertently misaligned, such as check valves. This
Surveillance does not require any testing or. valve

{manipulation: rather, it involves verification that those
valves capable of being mispositioned are in the correct
position.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

This SR is modified by a Note indicating isolation of the CC
flow to individual conponents does nec affect the
OPERABILITY of the CC System. Isolation may render those
components inoperable.

SR 3.7.7.2
|

This SR verifies the correct alignment for manual and power
o>erated SX valves directly serving the CC heat exchangers
tlat are not locked. sealed. or otherwise in the correct
position are in the correct position or can be aligned to
the correct position. This includes the ability to align
the SX system as required to support unit-specific or
o)posite unit operations. It also includes assuring that

,

t1e requirements of the ISI and IST programs are satisfied. |

This Surveillance does not require any testing or valve 1
manipulation: rather. it involves verification that those
valves capable of being mispositioned are in the correct
position.

The 31 day frequency is based on engineering judgment, is !

consistent with the procedural controls governing valve
operation, and ensures correct valve position.

.

|

I 4

:

O,
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CC System
B 3.7.7

BASES

SURVEILLANCE REQUIREMENTS (continued)
|

SR 3.7.7.3

This SR verifies proper automatic operation of the CC' pumps
on an actual or simulated actuation signal. The CC System
is a normally operating system that cannot be fully actuated
as part of routine testing during normal operation. The
18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit i

outage and the potential for an unalanned transient if the I

Surveillance were performed with tie reactor at power.
Operating experience has shown that these components usually
Jass the Surveillance when Jerformed at the 18 monthr requency. Therefore, the requency is acceptable from a
reliability standpoint.

REFERENCES 1. UFSAR, Section 9.2.2.
|

4 .

,

|
|

|
1

l
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SX System
B 3.7.8

G B 3.7 PLANT SYSTEMS(G
B 3.7.8 Essential Service (SX) Water System

BASES

BACKGROUND The SX System provides a heat sink for the removal of
process and operating heat from safety related components
during a Design Basis Accident (DBA) or transient. During
normal operation, and a normal shutdown, the SX System also
provides this function for various safety related and
nonsafety related components. The safety related function
is covered by this LCO. '

The unit-specific SX System consists of two separate,
electrically independent.100% capacity, safety related,
cooling water trains. Each train consists of a 100%
capacity pump, piping, valving, and instrumentation. The
pumps and valves are remote and manually aligned, except in
the unlikely event of a Loss Of Coolant Accident (LOCA).
The pumps are automatically started upon receipt of a safety
injection signal or an undervoltage on the ESF bus, and all
essential valves are aligned to their post accident

(q positions (Diesel Generator (DG) supply valves are opened
g once the DG has reached sufficient rpm). The SX System is

the backup water supply to the Auxiliary Feedwater System.

The SX System includes provisions to crosstie the trains
(unit-specific crosstie), as well as provisions to crosstie
the units (opposite-unit crosstie). The opposite-unit
crosstie valves (ISX005 and 2SX005) must both be open to
accomplish the opposite-unit crosstie. The system is
normally aligned with the unit-specific crosstie valves open
and the opposite-unit crosstie valves closed.

Additional information about the design and operation of the
SX System, along with a list of the com)onents served. is
presented in the UFSAR. Section 9.2.1 (Ref.1). Some of the
functions served by the SX System are the removal of decay
heat from the reactor via the Component Cooling Water (CC)
System, the removal of heat from containment via the reactor
containment fan coolers, and cooling of the DGs.

O
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SX System
B 3.7.8

BASES

APPLICABLE The design basis of the SX System is for one SX train, in
SAFETY-ANALYSES conjunction with the CC System and a 100% capacity i

containment cooling system, to remove core decay heat
:

following a design basis LOCA as discussed in the UFSAR, '

Section 6.2 (Ref. 2). This prevents the containment sump
fluid from increasing in temperature during the
recirculation phase following a LOCA and 3rovides for a
gradual reduction in the temperature of tais fluid as it is
supplied to the Reactor Coolant System by the Emergency Core
Cooling System pumps. The SX System is designed to perform
its function with a single failure of any active component, '

assuming the loss of offsite power. '

The SX System, in conjunction with the CC System. also cools
the unit from Residual Heat Removal (RHR) entry conditions,
as discussed in the UFSAR. Section 5.4.7. (Ref. 3) to MODE 5
during normal and post accident operations. The time
required for this evolution is a function of the number of '

CC and RHR System trains that are operating. One SX train
is sufficient to remove decay heat during subsequent
operations in MODES 5 and 6.

Generic Letter 91-13 (Ref. 4) included risk-based) recommendations for enhancing the availability of SX
Systems, in the case of a loss of all SX to a particular '

unit. Crediting the opposite-unit SX System with an :
opposite-unit pump and the opposite-unit crosstie valves,
was a part of the response to this Generic Letter.

The unit-specific SX System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii). The opposite-unit SX System
satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

:

(

|
;

O
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SX System
B 3.7.8

/' BASESQ)
LC0 Two unit-specific SX trains are required to be OPERABLE to

provide the required redundancy to ensure that the system
. functions to remove post accident heat loads assuming that
the worst case single active failure occurs coincident with

; the loss of offsite power.

A unit-specific SX train is considered OPERABLE during
MODES 1. 2. 3. and 4 when:<

'

a. The pump is OPERABLE: and
,

b. The associated piping. valves, and instrumentation and
controls required to perform the safety related
function are OPERABLE.

An opposite-unit SX train is considered OPERABLE during
MODES 1. 2. 3. and 4 when:

a. An opposite-unit pump is capable of performing its
required unit-specific function (manually start and
supply SX to the flow path):

b. A flow path from the opposite unit is established, or
's capable of being established (including the

opposite-unit crosstie valves ISX005 and 2SX005); and

c. The associated piJing, valves, and instrumentation and
controls are capa)le of performing the crosstie
function.

O
%J
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SX System '

B 3.7.8

[ BASES

APPLICABILITY In MODES 1. 2. 3. and 4. the unit-specific SX System is a
normally operating system that is required to support the
OPERABILITY of the equipment serviced by the SX System and
required to be OPERABLE in these MODES.

While a specific unit is in MODES 1. 2. 3. or 4. the
o)posite-unit SX System must be available (independent of
t1e opposite unit's MODE or condition) for unit-specific
support. This minimizes the risk associated with loss of
all unit-specific SX.

In MODES 5 and 6 the OPERABILITY requirements of the
unit-specific SX System are determined by the systems it '

supports and there are no opposite-unit SX System
requirements.

ACTIONS A.1

If one unit-specific SX train it ino)erable, action must be
taken to restore OPERABLE status witlin 72 hours. In this

O Condition the remaining OPERABLE SX train is adequate to-() perform the heat removal function. However, the overall
reliability is reduced because a single failure in the
OPERABLE SX train could result in loss of the SX System
function in the short term. The 72 hour Completion Time is
based on the redundant capabilities affoided by the OPERABLE
train, and the low probability of a DBA occurring during -

this time period.

Required Action A.1 is modified by two Notes. The first
Note indicates that the applicable Conditions and Recuired
Actions of LCO 3.8.1. "AC Sources-Operating." shoulc be
entered if an inoperable SX train results in an inoperable

,

emergency diesel generator. The second Note indicates that
the a)plicable Conditions and Required Actions of LCO 3.4.6. ;
"RCS _ oops-MODE 4." should be entered if an inoperable SX 1

train results in an inoperable decay heat removal train.
These are exce)tions to LC0 3.0.6 and ensure the proper
actions are tacen for these components.

!

O
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8 3.7.8 j

^
BASESU
ACTIONS (continued)

Bl |

If the opposite-unit SX train is not OPERABLE for
unit-s)ecific support, action must be taken to restore

,

OPERAB_E status within 7 days. In this Condition, if a
icomplete loss of unit-specific SX were to occur, the SX

System function would be lost. The 7 day Completion Time is
based on the capabilities of the unit-specific SX System and
the low probability of a DBA with a loss of all
unit-. specific SX occurring during this time period.

Required Action B.1 is modified by a Note that states !
LCO 3.0.4 is not applicable. This exception to LCO 3.0.4 is
based on the redundancy of the unit-specific trains and the
design basis analysis takes no credit for the opposite-unit
train. !

C.1 and C.2

If the unit-specific SX train or the opposite-unit SX train
cannot be restored to OPERABLE status within the associated

- - Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status, the units j
must be placed in at least MODE 3 within 6 hours and in ~

MODE 5 within 36 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging plant systems.

Ov
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B 3.7.8 !

BASES

SURVEILLANCE SR 3.7.8.1 '

REQUIREMENTS

Verifying the correct alignment for manual, power operated.
i

and automatic valves in the unit-specific SX flow path |
provides assurance that the proper flow paths exist for '

unit-specific SX operation. This SR does not apply to
valves that are locked, sealed, or otherwise secured in
position. since they are verified to be in the correct
position prior to being locked, sealed, or secured. This
SR does not require any testing or valve manipulation:
rather, it involves verification that those valves capable
of being mispositioned are in the correct position. This |

SR does not apply to valves that cannot be inadvertently
misaligned, such as check valves.

The 31 day Frequency is based on engineering judgment. is ;

consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

This SR is modified by a Note indicating isolation of the SX
components does not affect the OPERABILITY of the SX System.
Isolation of components may render those components

p inoperable.
'd SR 3.7.8.2

This SR verifies that the opposite-unit SX pump can be run
for 2: 15 minutes. This SR does not require the
opposite-unit pump to supply SX to the specific unit.
SR 3.7.8.2 is modified by a note that only requires this
surveillance to be performed when the opposite unit is in
MODE 5 or 6 or has no fuel in the reactor vessel. If the
opposite unit is in MODE 1. 2. 3. or 4. its SX System is
normally operating. If the opposite unit is shut down, the
credited SX pump may not be 03erating. Therefore, the Note
requires the surveillance to ]e perfcrmed. The 31 day
Frequency is based on engineering .iudgment, considering the
activities of the opposite unit and knowledge of plant
status available to the control room operators.

O
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B 3.7.8

-( BASES

!

SURVEILLANCE REQUIRr"'NTS (continued)

' 3.7.8.3
L ihis SR verifies proper operation of the opposite-unit 3X

crosstie valves (1SX005 and 2SX005). This Surveillance is
not recuired if the opposite-unit SX crosstie valve is

; securec in the open position with power removed. The 92 day
L frequency is based on the inservice testing requirements for'

these valves.

SR 3.7.8.4

This SR verifies proper automatic operation of the
unit-specific SX System valves on an actual or simulated
actuation signal. The SX System is a normally operating
system that cannot be fully actuated as part of normal
testing. This Surveillance is not required for valves that
are locked. sealed, or otherwise secured in the required
Josition under administrative controls. The 18 month
Trequency is based on the need to perform this Surveillance
under the conditions that apply during a unit outage and the
potential for an unplanned transient if the Surveillance

p were performed with the reactor at power. Operating
( experience has shown'that these components usually pass the'

Surveillance when performed at the 18 month Frequency.
Therefore the Frequency is acceptable from a reliability
standpoint.

SR 3.7.8.5

This SR verifies proper automatic operation of the
unit-specific SX pumps on an actual or simulated actuation
signal. The SX System is a normally operating system that
cannot be fully actuated as part of normal testing during
normal operation. The 18 month Frequency is based on the
need to perform this Surveillance under the conditions that
apply during a unit outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power. Operating experience has shown that.
these components usually pass the Surveillance when
Jerformed at the 18 month Frequency. Therefore the
rrequency is acceptable from a reliability standpoint.

L

|
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SX System
B 3.7.8 ,

k

BASESg ;

REFERENCES 1. - UFSAR. Section 9.2.1. !
t

;

| 2. UFSAR. Section 6.2.

! 3. UFSAR. Section 5.4.7. ;
,

4. Generic Letter 91-13. .
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UHS

| B 3.7.9
!

B 3.7 PLANT SYSTEMS .

! B 3.7.9 Ultimate Heat Sink (UHS)

I
BASES

BACKGROUND The UHS provides a heat sink for processing and operating
heat from safety related components during a transient or
accident as well as during normal operation. This is done >

'by utilizing the Essential Service Water (SX) System and the
Component Cooling Water (CC) System.

The VHS consists of an excavated essential cooling pond
integral with the main cooling pond, and the piping and
valves connecting the pond with the SX System pumps. The
UHS is described in UFSAR. Section 9.2.5 (Ref. 1). The two
principal functiels of the UHS are the dissipation of
residual heat after reactor shutdown, and dissipation of
residual heat after an accident.

The basic performance requirements are that a 30 day supply
of water be available, and that the design basis '

temperatures of safety related ecuipment not be exceeded.
The UHS is sufficiently oversizec to permit a minimum of

(n) 30 days of operation with no makeup.
|

Additional information on the design and operation of the
system, along with a list of components served, can be found
in Reference 1.

I

!

O '
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UHS

B 3.7.9

D BASESd
APPLICABLE The UHS is the sink for heat removed from the reactor core
SAFETY ANALYSES following all accidents and anticipated operational

occurrences in which the unit is cooled down and placed on .

Residual Heat Removal (RHR) operation. The UHS is also the i

normal heat sink for condenser cooling via the Circulating
Water System. Unit operation at full power represents the
UHS maximum heat load. Its maximum post accident heat load
occurs 20 minutes after a design basis Loss Of Coolant
Accident (LOCA). Near this time, the unit switches from
injection to recirculation and the containment cooling )
systems and RHR are required to remove the core decay heat. |

,

The operating limits are based on conservative heat transfer
analyses for the worst case LOCA. Reference 1 provides the
details of the assumptions used in the analysis, which
include worst expected meteorological conditions,
conservative uncertainties when calculating decay heat, and
worst case single active failure (e.g., single failure of a
manmade structure). The UHS is designed in accordance with
Regulatory Guide 1.27 (Ref. 2), which requires a 30 day
supply of cooling water in the UHS.

The UHS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
hc

LCO The UHS is required to be OPERABLE and is considered
OPERABLE if it contains a sufficient volume of water at or
below the maximum temperature that would allow the SX System
to operate for at least 30 days following the design basis
LOCA without the loss of Net Positive Suction Head (NPSH). l

and without exceeding the maximum design temperature of the
equiment served by the SX System. To meet this condition, i

the JHS temperature should not exceed 98 F and the level
should not fall below 590 ft mean sea level during normal
unit operation.

APPLICABILITY In MODES 1. 2, 3. and 4. the UHS is required to support the
OPERABILITY of the equipment serviced by the UHS and i

required to be OPERABLE in these MODES.
.

In MODE 5 or 6. the OPERABILITY requirements of the UHS are i

determined by the systems it supports.

CT
V
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UHS
! B 3.7.9
i

!/* BASES,d '

|

| ACTIONS A.1 and A.2

If the UHS is inoperable, the unit must be placed in a
| MODE in which the LCO does not apply. To achieve this
! status, the unit must be ) laced in at least MODE 3 within

6 hours and in MODE 5 wit 1in 36 hours.

The allowed Completion Times'are reasonable,-based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging plant systems.

_

SURVEILLANCE SR 3.7.9.1
REQUIREMENTS

This SR verifies that adequate long term (30 day) cooling
can be maintained. The s)ecified level also ensures that
sufficient NPSH is availa)le to operate the SX pumps. The
24 hour Frequency is based on operating experience related
to trending of the parameter variations during the -
applicable MODES. This SR verifies that the UHS water level
is a 590 ft mean sea level United States Geological Society~

,

datum.

SR 3.7.9.2

This SR verifies that the SX System is available to cool the
CC System to at least its maximum design temperature with
the maximum accident or normal design heat loads for 30 days
following a Design Basis Accident. The 24 hour Frequency is
based on operating experience related to trending of the
parameter variations during the applicable MODES. This ;

SR verifies that the average water temperature of the UHS is
s 98 F, as measured at the discharge of an SX pump.

|

|
1

|

|

I

1
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! UHS
B 3.7.9

|

|/ ) BASES I
'~

'u
SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.9.3

This surveillance verifies that the UHS contains adequate
storage volume to supply the required design basis inventory
to support the function of the essential service water
system. SR 3.7.9.1 verifies the contained volume of the
UHS. while this SR verifies that the UHS. if filled to the ;

depth required by SR 3.7.9.1. can supply the water required |
to support the safety function of the system.

SR 3.7.9.3 assures that the bottom elevation of the UHS is i

less than or equal to 584 ft Mean Sea Level (MSL) This !

surveillance is performed by means of a hydrographic survey,
once every 18 months. The frequency is based on engineering ;

judgement and the likelihood that any geologic or natural
event that significantly altered the bottom elevation of the
UHS in a shorter period would be identified by other means. ;

REFERENCES 1. UFSAR. Section 9.2.5. ;

2. Regulatory Guide 1.27.

!

|

|O
i
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VC Filtration System
B 3.7.10

( 'B 3.7 PLANT SYSTEMS

B 3.7.10 Control Room Ventilation (VC) Filtration System
.

;

BASES !

BACKGROUND The common control room filtration and temperature control
are provided by the Control Room Ventilation (VC) System.
The common VC System consists of two redundant and
independent trains. Each train consists of a makeup air
filter unit, makeup air fan, supply fan, return fan, supply
filter unit, recirculation charcoal adsorber, comfort
heating coils (not recuired for OPERABILITY). chiller. ,

chilled water pump anc cooling coils. Ductwork, dampers,
and instrumentation also form part of the system.

'
.

The makeup air filter unit includes a moisture separator
(not required for system OPERABILITY). heater. prefilter
(not required for system OPERABILITY), High Efficiency

,

Particulate Air (HEPA) filter. charcoal adsorber section for !

removal of gaseous activity (principally iodines), and '

second HEPA filter. The moisture separator removes any
entrained water. The prefilter rerr m any large particles >

T in the air to prevent excessive loading of the HEPA filters
Q and charcoal adsorbers. Continuous operation of each makeup

,

filter unit for at least 10 hours per month, with the
heaters on, reduces moisture buildup on the HEPA filters and
charcoal adsorbers.

The VC System o)eration in maintaining the control room
temperature witlin limits and habitable is discussed in
UFSAR. Section 6.4 (Ref.1) and Section 9.4 (Ref. 2). The
VC System (with the exception of the comfort heating coils !
and humidifier) is designed in accordance with Seismic
Category I requirements. The VC System is an emergency
system of which parts operate during normal operation.
Normally, the supply and return fans of one train are in
service with the recirculation charcoal adsorber bypassed.
The makeup air filter unit and fan are not in service.

The filtration system portion of the VC System (VC
Filtration System) provides a protected environment from
which operators can control the unit following an
uncontrolled release of radioactivity.

O-
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VC Filtration System
B 3.7.10

(] BASES

BACKGROUND (continued)

Actuation of the VC Filtration System places the system in
the emergency mode of operation. Actuation of the system to
the emergency mode of operation: starts the makeup fan.
opens the turbine building intake damper. isolates the
normal intake from outside dampers. 1solates the purge
dampers (if open). opens the recirculation charcoal adsorber
dampers, and closes the recirculation charcoal adsorber
bypass dampers. If operating, the operating supply and
return fans continue to operate. Interlocks are provided
such that the makeup fan will not start unless the
associated supply fan is in operation. Outside air is
filtered and added to the air being recirculated through the
control room. Pressurization of the control room prevents
infiltration of unfiltered air from the surrounding areas of
the building.

The air entering the control room is continuously monitored
by radiation detectors. One detector output above the alarm
setpoint will cause actuation of the emergency mode of
operation.

One VC Filtration System train can pressurize the upperm
(j cable spreading room to a 0.02 inches water gauge and the i

control room to = 0.125 inches water gauge, relative to !areas adjacent to the control room area.
1

Redundant filter trains are provided such that if an
excessive pressure drop develops across one filter train.- |the other train is available to provide the required i

filtration.

The normally open intake isolation dampers are arranged in a j
series so that the failure of one damper to shut will not i
result in a breach of isolation. The VC Filtration System
is designed in accordance with Seismic Category I
requirements.

The VC Filtration System is designea to maintain the control
room environment for 30 days of continuous occupancy after a
Design Basis Accident (DBA) without exceeding a 5 rem whole
body dose or its equivalent to any part of the body.

,

!
L

(3
i(/
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VC Filtration System
B 3.7.10

~T BASES-(V
.

APPLICABLE The VC System components.are arranged in redundant, safety
SAFETY ANALYSES related ventilation trains. The location of components and

ducting within the control room envelope ensures an adequate
supply of filtered air to all areas requiring access. The
VC Filtration System provides airborne radiological
3rotection for the control room operators, as demonstrated
)y the control room accident dose analyses for the most
limiting design basis loss of coolant accident, fission
product release presented in the UFSAR. Chapter 15 (Ref. 3).
The safety analyses assume a 99% filter efficiency for the .

makeup air filter unit and a 90% filter efficiency for the
recirculation charcoal adsorber.

As described in UFSAR Section 6.4 (Ref. 1) and Section 2.2
(Ref. 4), the only potential toxic releases that could pose -

a risk to the control room operators, are from offsite
sources. The probability of such a release is low and there '

would be sufficient time upon notification to initiate the
VC isolation mode of operation.

The worst case single active failure of a component of the
VC Filtration System, assuming a loss of offsite power, does

p not impair the ability of the system to perform its design
ij function.

The VC Filtration System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

, ,

|

|

|
''
,

,

i
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VC Filtration System
B 3.7.10

.

i

BASES '

LCO Two independent and redundant VC Filtration System trains
are required to be OPERABLE to ensure that at least one is

;available assuming a single failure disables the other '

train. Total system failure could result in exceeding a
,

dose of 5 rem to the control room operator in the event of a i

large radioactive release.

The VC Filtration System is considered OPERABLE when the I

individual components necessary to limit operator exposure
are OPERABLE in both trains. A VC Filtration System train

:
is OPERABLE when the associated: .

a. Makeup air fan is OPERABLE: !

b. Supply fan is OPERABLE:

c. Return air fan is OPERABLE: I

d. HEPA filters and charcoal adsorbers are not ;

excessively restricting flow, and are capable of ;

performing their filtration functions; and
,

e. Makeup filter unit heater, ductwork, valves, and
.n) dampers are OPERABLE, and air circulation can be j(' maintained.
,

!

In addition, the control room boundary must be maintained. :
including the integrity of the walls, floors, ceilings, 1

ductwork, and access doors.
|

APPLICABILITY In MODES 1, 2. 3, 4, 5 and 6, and at all times during
movement of irradiated fuel assemblies in the fuel handling
building or containment. the VC Filtration System must be
OPERABLE to control operator exposure during and following a
DBA. including the release from a fuel handling accident.

In MODE 5 or 6. the VC Filtration System provides protection
from significant radioactive releases.

:

i

!

! O !
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B 3.7.10 |

' FN BASES
U

ACTIONS A.1

i

-

When one VC Filtration System train is inoperable, action
must be taken to restore OPERABLE status within 7 days. Ini this Condition, the remaining OPERABLE VC Filtration System
train is adequate to )erform the control room protection :function. However, tie overall reliability is reduced I

because a single failure in the OPERABLE VC Filtration
System train could. result in loss of VC Filtration System
function. The 7 day Completion Time is based on the low
probability of a DBA occurring during this time period, and
ability of the remaining train to provide the required
capability.

|

B.1 and B.2
#

In MODE 1. 2. 3. or 4. if the inoperable VC Filtration
System train cannot be restored to OPERABLE status within
the required Completion Time the unit must be placed in a
MODE that minimizes accident risk. To achieve this status,
the unit must be ) laced in at least MODE 3 within 6 hours,
and in MODE 5 witlin 36 hours. The allowed Completion Times

3 are reasonable, based on operating experience, to reach the
Q. recuired unit conditions from full power conditions in an

orcerly manner and without challenging plant systems.
I

i

i

l
!

|
)

i

!
|

|
;

|

!
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VC Filtration System
B 3.7.10

') BASES

ACTIONS (continued)

C.1.1. C.1.2 C 7 1. C.2.2. and C.2.3,

t-

L In MODE 5 or 6. or during movement of irradiated fuel
| assemblies, if the inoperable VC Filtration System train
| cannot be restored to OPERABLE status within the required

Completion Time action must be taken to immediately place
the OPERABLE VC Filtration System train in the emergency
mode. This action ensures that the remaining train is
OPERABLE that no failures preventing automatic actuation:

will occur. and that any. active failure would be readily
detected. Action C.1.2 requires the VC Filtration System
train placed in operation be capable of being powered by an
OPERABLE emergency power source. This action assures
availability of electric Jower in the unlikely event of a
loss of offsite power. T1is power source can be either from
Unit 1 or Unit 2. via OPERABLE crosstie breakers.

| An alternative to Required Action C.1.1 and C.1.2 is to
immediately suspend activities that could result in a
release of radioactivity that might require isolation of the
control room. .This places the unit in a condition that

p minimizes risk. This does not preclude the movement of fuel
,y to a safe position.

D.1. D.2. and D.3

In MODE 5 or 6. or during movement of irradiated fuel
assemblies. with two VC Filtration System trains inoperable,
action must be taken immediately to suspend activities that
could result in a release of radioactivity that might enter
the control room. This places the unit in a condition that
minimizes accident risk. This does not preclude the
movement of fuel '.o a safe position.

E.1

If both VC Filtration System trains are inoperable in
MODE 1, 2. 3 or 4. the VC Filtration System may not be
capable of performing the intended function and the unit is
ir a condition outside the accident analyses. Therefore.
LCO 3.0.3 must be entered immediately.

|
L

|

'O
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VC Filtration System i

B 3.7.10 1

!

BASES l

SURVEILLANCE SR 3.7.10.1>

REQUIREMENTS
Standby systems should be checked aeriodically to ensure
that they function properly. As t1e environment and normal

-operating conditions on this system are not too severe.
,

testing each train once every month provides an adequate '

check of this system. Monthly heater operation dries out
any moisture accumulated in the charcoal from humidity in
the ambient air. The makeu) air filter unit includes
heaters. Therefore, the su] system must be initiated from

,

the control room and operated for a 10 continuous hours with
the heaters energized. The recirculation subsystem filters
do not contain heaters and need only be operated for i

a 15 minutes to demonstrate the function of the system. For ;
purposes of satisfying this SR, the recirculation subsystem ;

may be run concurrently with the makeu) subsystem. The ;
31 day Frequency is based on the relia)ility of the '

equipment and the two train redundancy availability.

SR 3.7.10.2

This SR verifies that the required VC Filtration System ;
n testing is performed in accordance with the Ventilation !

U Filter Testing Program (VFTP). The VC Filtration System
filter tests are in general conformance with Regulatory
Guide 1.52 (Ref. 5). The VFTP includes testing the
performance of the HEPA filter. charcoal adsorber
efficiency. system flow rates, and the physical properties
of the activated charcoal. Specific test Frequencies and
additional information are discussed in detail in the VFTP.
The acceptance criteria stated in the VFTP. ensure that the
filter efficiencies assumed in the safety analyses are met.

SR 3.7.10.3

This SR verifies that each VC Filtration System train
aligns, starts, and operates on an actual or simulated
actuation signal. The Frequency of 18 months is specified
in Regulatory Guide 1.52 (Ref. 5).

f)|G
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VC Filtration System
B 3.7.10

(~ BASES

SURVEILLANCE REQUIREMENTS (continued)

| SR 3.7.10.4

This SR verifies the integrity of the control room
| enclosure, and the assumed inleakage rates of the

potentially contaminated air. The control room positive
pressure, with respect to potentially contaminated adjacent
areas, is Seriodically tested to verify proper functioning
of the VC riltration System. During the emergency mode of
operation, the VC Filtration System is designed to
pressurize the up)er cable spreading room to a 0.02 inches
water gauge and t1e control room to a 0.125 inches water
gauge, relative to areas adjacent to the control room area
in order to prevent unfiltered inleakage. The VC Filtration
System is designed to maintain this positive pressure with,

; one train at a makeup flow rate a 5400 cfm and s 6600 cfm.
The Frequency of 18 months on a STAGGERED TEST BASIS -is
consistent with the guidance provided in NUREG-0800 -
(Ref. 6).

! .

REFERENCES 1. UFSAR. Section 6.4.O t

2. UFSAR. Section 9.4.

3. UFSAR Chapter 15.

4. UFSAR. Section 2.2. |

!
5. Regulatory Guide 1.52. Rev. 2. !

6. NUREG-0800. Section 6.4. Rev. 2. July 1981.

1
!

l

!

|

(ah
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| B 3.7.11
1
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O B 3.7 PLANT-SYSTEMS
l

G
B 3.7.11 Control Room Ventilation (VC) Temperature Control System

BASES

BACKGROUND The temperature control system portion of the VC System (VC
Temperature Control System) provides temperature control for
the control room normally and following isolation of the
control room. A description of the VC System is provided in,

'

the Bases for LCO 3.7.10. " Control Room Ventilation (VC)-
Filtration System."

The VC Temperature Control System consists of the VC
components (arranged in two independent and redundant
trains) that provide cooling and heating of recirculated
control room air. Each train consists of heating coils (not
required for System OPERABILITY), a chiller. a chilled water
pump, cooling coils, instrumentation, and controls to
provide for control room temperature control. The heat load
for the chillers is rejected to the Essential Service Water
System. A single VC Temperature Control System train will
provide the required temperature control to maintain the

o control room 5 90 F.
b

APPLICABLE The design basis of the VC Temperature Control System is to
SAFETY ANALYSES maintain the control room temperature for 30 days of

continuous occupancy.

The VC Temperature Control System components are arranged in
redundant, safety related trains. During emergency
o)eration, the VC Temperature Control System will maintain
tle temperature s 90 F. A single active failure of a
component of the VC Temperature Control System, with a loss
of offsite power, does not impair the ability of the system
to perform its design function. Redundant detectors and
controls are provided for control room temperature control.
The VC Temperature Control System is designed in accordance
with Seismic Category I requirements. The VC Temperature
Control System is capable of removing sensible and latent
heat loads from the control room, which include
consideration of equipment heat loads and personnel
occupancy requirements, to ensure equipment OPERABILITY.

|

!
1

O.
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IVC Temperature Control System
B 3.7.11

BASES

APPLICABLE SAFETY ANALYSES (continued)

The VC Temperature Control System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

,

LC0 Two independent and redundant trains of the VC Temperature
Control System are required to be OPERABLE to ensure that at

.least one is available, assuming a single failure disabling
the other train. Total system failure could result in the !

equipment operating temperature exceeding limits in the
event of an accident.

The VC Tem]erature Control System is considered to be
OPERABLE w1en the individual VC components necessary to .

maintain the control room temperature s 90 F are OPERABLE in
both trains. These components include the chillers, chilled
water pumps, cooling coils, associated duct work, and
associated temperature control instrumentation. In <

addition, other VC components must be capable of maintaining
air circulation.

01
APPLICABILITY In MODES 1, 2. 3. 4. 5. and 6. and at all times during |

movement of irradiated fuel assemblies in the fuel handling |
building or containment, the VC Temperature Control System i

must be OPERABLE to ensure that the control room temperature
will not exceed equipment operational requirements following
isolation of the control rcom.

i

;

\
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VC Temperature Control System
B 3.7.11

O 8^s's

ACTIONS A.1

With one VC Temperature Control System traiti inoperable,
action must be taken to restore-OPERABLE status within
30 days. In this Condition, the remaining OPERABLE VC
Temperature Control System train is adequate to maintain the
control room temperature within limits. However, the
overall reliability is reduced because a single failure in
the OPERABLE VC Temperature Control System train could
result in loss of VC-Temperature Control System function.
The 30 day Completion Time is based on the low )robability
of an event requiring control room isolation, t1e
consideration that the remaining train can provide the
required protection, and that alternate safety or nonsafety
related cooling means are available.

B.1 and B.2

In MODE 1. 2. 3. or 4. if the inoperable VC Temperature
Control System train cannot be restored to OPERABLE status
within the required Completion Time, the unit must be placed
in a MODE that minimizes the risk. To achieve this status.
theunitmustbeplacedinatleastMODE3within6 hours,m

(d and in MODE 5 witain 36 hours. The allowed Completion Times
are reasonable, based on operating experience. to reach the
recuired unit conditions from full power conditions in an<

orcerly manner and without challenging plant systems.

O
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E 3.7.11

BASES

ACTIONS (continued)

C.1.1. C.I.2. C.2.1. C.2.2. and C.2.3

In MODE 5 or 6. or during movement of irradiated fuel, if
the inoperable VC Temperature Control System train cannot be
restored to OPERABLE status within the required Completion
Time, the OPERABLE VC Temperature Control System train must
be placed in operation immediately. This action ensures
that the remaining train is OPERABLE. that no failures
preventing automatic actuation will occur, and that active
failures will be readily detected. Action C.1.2 requires
the VC Temperature Control System train placed in operation
be capable of being powered by an OPERABLE emergency power
source. This action assures availability of electric power
in the unlikely event of a loss of offsite power. This
power source can be either from Unit 1 or Unit 2. via
OPERABLE crosstie breakers.

An alternative to Required Action C.1.1 and C.1.2 is to
immediately suspend activities that present a potential for
releasing radioactivity that might require isolation of the
control room. This places the unit in a condition that

p minimizes accident risk. This does not preclude the
g movement of fuel to a safe position.

D.1. D.2. and D.3

In MODE 5 or 6. or during movement of irradiated fuel
assemblies, with two VC Temperature Control System trains
inoperable, action must be taken immediately to suspend
activities that could result in a release of radioactivity
that might require isolation of the control roam. This
Places the unit in a condition that minimizes -isk. This
does not preclude the movement of fuel to a safe position.

L.1

If both VC Temperature Control System trains are inoperable
in MODE 1, 2. 3. or 4. the control room VC Temperature
Control System may not be capable of )erforming its intended
function. Therefore, LCO 3.0.3 must ae entered immediately.

' BRAIDWOOD - UNITS 1 & 2 B 3. 7.11 - t. Revision 0
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VC Temperature Control. System i
B 3.7.11 i

O BASESo
!

SURVEILLANCE SR 3.7.11.1
i

REQUIREMENTS i
This SR monitors the control room temperature for indication
of VC Temperature Control System performance.- Trending of .

,

control room' temperature will provide a qualitative !

assessment of VC Temperature Control System chiller
OPERABILITY. The 12 hour Frequency is adequate considering :

the' centinuous manning of the control room by the operating
staff.

.

'SR 3.7.11.2
!

This SR verifies that the heat removal capability of the ;

system is sufficient to remove the required heat load. This
SR consists of a combination of testing and calculations. '

The 18 month Frequency is appropriate since significant :

degradation of the VC Temperature Control System is slow and
is not expected over this time period. |

' REFERENCES None.

4

i

:
|
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

B 3.7 -PLANT SYSTEMS

B 3.7.12 Nonaccessible Area Exhaust Filter Plenum Ventilation System

BASES

BACKGROUND The Nonaccessible Area Exhaust Filter Plenum Ventilation
System filters air from the area of the active Emergency ;

Core Cooling System (ECCS) components during the '

recirculation 3hase of a loss Of Coolant Accident (LOCA).
The Nonaccessi ale Area Exhaust Filter Plenum Ventilation
System, in conjunction with other normally operating |

systems, also provides environmental control of temperature j
in the ECCS pump room area and the lower reaches of the

|auxiliary building. |

The Nonaccessible Area Exhaust Filter Plenum Ventilation !

System is a subsystem of the common auxiliary building .

heating, ventilation and air conditioning system (VA). Each
'

unit has two VA supply and two VA exhaust fans. The VA
supply and exhaust fans are not required for Nonaccessible !
Area Exhaust Filter Plenum Ventilation System OPERABILITY. |

!

f3 The Nonaccessible Area Exhaust Filter Plenum Ventilation !.V System consists of three 50% trains. Each train consists of :'

prefilters. High Efficiency Particulate Air (HEPA) filters. I

activated charcoal adsorber sections for removal of gaseous
activity (principally iodines), and two 100% capacity fans.
Ductwork, dampers, and instrumentation also form part of the
system. A second bank of HEPA filters follows the adsorber :
sections to collect carbon fines and provide backup in case
the main HEPA filter bank fails. The prefilters remove any

.

I

large particles in the air to prevent excessive loading of
the HEPA filters and charcoal adsorbers. Each fan in a
train is powered from a different ESF bus. Train A fans are '

powered by Unit 1 buses 131 and 132: train B fans are
powered by Unit 2 buses 231 and 232: and train C fans are

i

powered by Unit 1 bus 132 and Unit 2 bus 231. l

;

!

L
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

g BASES

BACKGRDUND (continued)

The system is normally aligned with two inlet dampers open
and the third train's inlet damper closed. The air passes *

through the HEPA filters and is routed to the auxiliary i
building exhaust plenum. The system initiates following i

receipt of a Safety Injection (SI) signal from either unit.
During the emergency mode operation, the auxiliary building
normal supply and exhaust fans associated with the unit
generating the SI signal are tripped (if o)erating and there
is a concurrent loss of offsite power to tlat unit). The
supply and exhaust fans for the unaffected unit continue to
operate or are available if required. The Nonaccessible
Area Exhaust Filter Plenum Ventilation System dampers
realign, and a fan in each train with an open inlet damper i

,

starts to begin filtration. Interlocks are provided; to
start the second fan after a time delay in a train if the
first fan does not start; to prevent start of a fan in a [train with a closed inlet damper: and to prevent start of a ,

fan with a closed discharge damper. The train with the !
closed inlet damper can be realigned manually from the

,

control room, if required. The Nonaccessible Area Exhaust
Filter Plenum Ventilation System emergency mode of operation

A can also be initiated manually by starting a fan in each ,

\ ,/ train that is aligned for operation. A manual fan start !
signal will realign the associated dampers to begin
filtration.

The Nonaccessible Area Exhaust Filter Plenum Ventilation
System is discussed in the UFSAR, Sections 6.5.1, 9.4.5,
and 15.6.5 (Refs. 1, 2, and 3. respectively). '

I

|

|
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12 ;

;
,

O BASESV
.-

APPLICABLE The design basis of the Nonaccessible Area Exhaust Filter
.

--SAFETY ANALYSES Plenum Ventilation System is established by the large break '

LOCA. The system evaluation assumes a passive failure of '

the ECCS outside containment, such as an SI pum) seal
failure, during the recirculation mode. In suc1 a case, the
system limits radioactive release to within the 10 CFR 100
(Ref. 4) limics, or the NRC staff approved licensing basis
(e.g., a specified fraction of Reference 5 limits). While
the system is automatically initiated on an SI signal,
manual actuation / alignment of the system is acceptable. The
system is not recuired until initiation of the ECCS

.

recirculation moce. The analysis of the effects and
consequences of a large break LOCA is presented in
Reference 3. The Nonaccessible Area Exhaust Filter Plenum
Ventilation System also actuates following a small break
LOCA. in those cases where the ECCS goes into the
recirculation mode of long term cooling, to clean up
releases of smaller leaks, such as from valve stem packing.
The Nonaccessible Area Exhaust Filter Plenum Ventilation
System is also credited in the control room habitability

;analysis (Ref. 5). The safety analyses assume a 90% filter '

efficiency.

Two types of system failures are considered in the accident
analysis: complete loss of function, and excessive LEAKAGE.
Either type of failure may result in a lower efficiency of

,

removal for any gaseous and particulate activity released to '

the ECCS pump rooms following a LOCA.

The Nonaccessible Area Exhaust Filter Plenum Ventilation
System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

1
,

| |

|
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Nonaccessible Area Exhaust Filter Plenum Ventilation System I

B 3.7.12

O BASESU
LCO The Nonaccessible Area Exhaust Filter Plenum Ventilation

System is required to be OPERABLE to ensure that atmospheric
releases from the ECCS pump rooms do not exceed those
assumed in the safety analysis, Total system failure could

!result in the atmospheric release, 1) exceeding 10 CFR 100 ilimits in the event of a Design Basis Accident (DBA), and 2) i

exceeding the limits for control room habitability. The
Nonaccessible Area Exhaust Filter Plenum Ventilation System

i

is considered OPERABLE when the individual components,
necessary to maintain ECCS pump rooms and equipment rooms
filtration are OPERABLE.

In order for the Nonaccessible Area Exhaust Filter Plenum
Ventilation System to perform its function, filtration and
motive flow must be provided by two of the three trains, the

;

bypass path (s) to the normal auxiliary building exhaust
system must be isolated, and the third train's inlet damper
must be closed. The closure of the third train's inlet
damper, prevents starting of a third fan and also ensures '

filtration of the exhaust from the ECCS pump rooms, by .

eliminating potential bypass flow paths. !

r Three trains of the Nonaccessible Area Exhaust Filter Plenum
'

T Ventilation System are required to be OPERABLE to ensure
'

that at least two are available, assuming a single failure '

coincident with loss of offsite power on the affected unit
and an orderly shutdown on the other unit. In addition due
to design considerations. two of the trains must be aligned '

for operation and one train must be aligned in standby
(i.e., the inlet damper closed).

To accommodate the single failure and loss of offsite power
assum)tions, the required fans in each of the Nonaccessible
Area Exhaust Filter Plenum Ventilation System trains must be

,

independent of the credited fans in the other trains.

:
;

I

|
;
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Nonaccessible Area Exhaust Filter. Plenum Ventilation System
B 3.7.12

BASES

LCO (continued)

A Nonaccessible Area Exhaust Filter Plenum Ventilation
System train is considered OPERABLE when:

a. A charcoal booster fan which is powered from a power
supply different than the other two trains is
OPERABLE:

b. HEPA filters and charcoal adsorbers are not
excessively restricting flow. and are capable of
performing their filtration functions: and

c. Ductwork and dampers are OPERABLE. and air circulation
can be maintained.

The alignment of an Nonaccessible Area Exhaust Filter Plenum
Ventilation System train for operation or in standby does
not affect the OPERABILITY of the train. For example,
alignment of an inoperable train for operation and an
OPERABLE train in standby for the purpose of testing the
inoperable train, represents a Condition of only one train
inoperable.

The LCO is modified by a Note that allows suspension of the
requirement to have two trains aligned for operation and one
train aligned in standby. intermittently under
administrative controls. This allowance is in recognition
that for the short time period when a train is realigned for
operation from standby and another train is realigned to
standby from operation, that more than one damper may be
closed or more than two dampers may be opened. These
conditions would normally result in the loss of
Nonaccessible Area Exhaust Filter Plenum Ventilation System
functional capability.

APPLICABILITY In MODES 1, 2, 3 and 4. the Nonaccessible Area Exhaust
Filter Plenum Ventilation System is required to be OPERABLE
consistent with the OPERABILITY requirements of the ECCS.

In MODE 5 or 6. the Nonaccessible Area Exhaust Filter Plenum
Ventilation System is not required to be OPERABLE since the
ECCS is not required to be OPERABLE.

|

;o
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

|

BASES
.

ACTIONS A.1
,

With one Nonaccessible Area Exhaust Filter Plenum
Ventilation System train inoperable, action must be taken to
restore OPERABLE status within 7 days. During this time, the
remaining OPERABLE trains are adequate to perform the
Nonaccessible Area Exhaust Filter Plenum Ventilation System
function.

The 7 day Completion Time is appropriate because the risk
contribution is less than that for the ECCS (72 hour

l Completion Time), and this system is not a direct support
| system for the ECCS. The 7 day Completion Time is based on

the low probability of a DBA occurring during this time
period, and ability of the remaining trains to provide the
required capability.

If only two fans are powered from different power supplies,
t one train should be declared inoperable. Securing closed

the inoperable train's inlet damper and assuring the other
inlet dampers are open, maintains functional capability of
the system.

If more than one inlet damper is ino erable, only one train ;

need be declared inoperable, provided one inoperable damper |
is secured in the closed position and the other damper (s) ;t

| are secured in the open position (with its associated fan (s)
| starting interlock enabled).

If two or more inlet dampers are closed. a single failure of !
the damper (s) to open would result in the loss of functional !

capability. Concurrent failure of two or more Nonaccessible
Area Exhaust Filter Plenum Ventilation System trains would
also result in the loss of functional capability. For any
loss of functional capability. LC0 3.0.3 must be entered
immediately.

|

|

:
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| Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

(

BASES*

ACTIONS (continued)

B.1 and B.2
,

If the Nonaccessible Area Exhaust Filter Plenum Ventilation
System train cannot be restored to OPERABLE status within i

the associated Completion Time, the unit must be place ( in a
MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within

i6 hours, and in MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full

Ipower conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.7.12.1 l

REQUIREMENTS
Standby systems should be checked aeriodically to ensure
that they function properly. As tie environment and normal
operating conditions on this system are not severe, testing I

each train once a month provides an adequate check on this !

O system. Monthly system operation for a: 15 minutes,h demonstrates the function of the system. The 31 day
Frequency is based on the known reliability of equipment and
the redundancy available.

SR 3.7.12.2

This'SR verifies that the required Nonaccessible Area
Exhaust Filter Plenum Ventilation System testing is
)erformed in accordance with the Ventilation Filter Testing
3rogram (VFTP). The Nonaccessible Area Exhaust Filter .

Plenum Ventilation System filter tests are in general !
conformance with Reference 6. The VFTP includes testing i

HEPA filter performance, charcoal adsorbers efficiency, '

system flow rates, and the physical properties of the |

activated charcoal (general use and following specific
'

operations). Specific test Frequencies and additional,

information are discussed in detail in the VFTP. The
acceptance criteria stated in the VFTP ensure that the
filter efficiencies assumed in the safety analyses are met.

;

|
!

!- BRAIDWOOD - UNITS 1 & 2 B 3.7.12 - 7 Revision 0

!

, _ _



- _. - _.

|
t

Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7.12

,

O BASES I

| U
SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.12.3

This SR verifies that each Nonaccessible Area Exhaust Filter i
Plenum Ventilation System train aligns starts, and operates
on a manual. an actual, or a simulated actuation signal.
The 18 month Frequency is (.onsistent with that specified in,

'

Reference 6.

SR 3.7.12.4

This SR verifies the integrity of the ECCS pump room areas.
The ability of the ECCS pump room areas to mairitain a
negative pressure, with respect to potentially
uncontaminated adjacent areas, is periodically tested to
verify ) roper functioning of the Nonaccessible Area Exhaust
Filter alenum Ventilation System. During the emergency mode
of operation, the Nonaccessible Area Exhaust Filter Plenum
Ventilation System is designed to maintain a slight negative
pressure in the ECCS pump rooms, with respect to adjacent
areas, to prevent unfiltered LEAKAGE. The Nonaccessible
Area Exhaust Filter Plenum Ventilation System is designed to
maintain a s -0.25 inches water gauge relative to(mI

s# atmospheric pressure with two trains operating, each at a
flow rate s 73.590 cubic feet per minute (cfm).
Nonaccessible Area Exhaust Filter Plenum Ventilation System
function must be maintained considering the design basis
scenarios of an SI signal only on one unit or an SI signal
concurrent with a loss of offsite power to a unit. This SR
should be performed with the postulated number of VA supply
and exhaust fans running considering the SI signal only
scenario, Performance of the SR in this manner produces the
least negative pressure in the ECCS pump room areas (i.e. .
the least margin to s -0.25 inches water gauge). The
Frequency of 18 months is consistent with the guidance
provided in NUREG-0800. Section 6.5.1 (Ref. 7).

The testing of two of the three trains on an 18 month
Frequency on a STAGGERED TEST BASIS. requires that the
combination of trains be varied, such that all aossible
combinations of trains be tested over a 54 monti period.

!

O
V
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Nonaccessible Area Exhaust Filter Plenum Ventilation System
B 3.7 12,

- BASES

SURVEILLANCE REQUIREMENTS (continued)

If a particular pump room is isolated such that there is no
potential for post accident fluids to pass through the room,
or that room's ECCS equipment is not required, that room can
be excluded from meeting the acceptance criteria of the SR.
Performance of-this SR with a room excluded, re) resents a |
change in the ECCS pump room area volume that t1e system.is ;

maintaining at a negative pressure. Prior to the room being
put back in service, this SR would have to be performed with
the new volume, to assure that the system can maintain the
entire volume at the required negative pressure.

The 18 month Frequency on a STAGGERED TEST BASIS is
consistent with that specified in Reference 6.

REFERENCES 1. UFSAR, Section 6.5.1.
!

2. UFSAR, Section 9.4.5.

3. UFSAR, Section 15.6.5, |

4 '. 10 CFR 100.11.

5. UFSAR Section 6.4.
|

6. Regulatory Guide 1.52 (Rev. 2).

7. NUREG-0800. Section 6.5.1, Rev. 2, July 1981.

I
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FHB Ventilation System
B 3.7.13

i - .

O B 3.7 PLANT SYSTEMSV
B 3.7.13 Fuel Handling Building Exhaust Filter Plenum (FHB) Ventilation

System

BASES

BACKGROUND The FHB Ventilation System filters airborne radioactive
) articulates from the area of the fuel pool following a fuel
landling accident. The FHB Ventilation System, in
conjunction with other normally operating systems. also
provides environmental control of temperature in the fuel
pool area.

The FHB Ventilation System is a subsystem of the common
auxiliary building heating. ventilation, and air
conditioning system (VA). Each unit has two VA supply and
two VA exhaust fans. The VA supply and exhaust fans are not
required for FHB Ventilation System OPERABILITY.

The FHB Ventilation System consists of two independent and
redundant trains. Each train consists of a prefilter, a
High Efficiency Particulate Air (HEPA) filter, an activated
charcoal adsorber section for removal of gaseous activity

(n~) (principally iodines), and a fan. Ductwork, valves or
dampers, and instrumentation also form ) art of the system.
A second bank of HEPA filters follows t1e adsorber section
to collect carbon fines and provide backup in case the main
HEPA filter bank fails. The downstream HEPA filter is not
credited in the analysis, but serves to collect charcoal
fines, and to back up the upstream HEPA filter should it
develop a leak. The system initiates filtered ventilation
of the fuel handling building following receipt of a high
radiation signal or a Safety Injection (SI) on either unit.
The FHB Ventilation System start on an SI signal is not
credited in any accident analysis.

|

|
| n
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FHB Ventilation System
B 3.7.13

BASES

BACKGROUND (continued)

The FHB Ventilation System is a standby system. During
normal o)eration flow from the fuel handling building is
routed t1 rough the FHB Ventilation System prefilters and
HEPA filters and then through the VA exhaust plenum via the
VA exhaust fans. Upon FHB Ventilation System actuation
(emergency mode of operation), the bypass dampers close. and
the FHB Ventilation System fans start. drawing air through
the FHB Ventilation System charcoal filters. The prefilters
remove any large particles in the air to prevent excessive
loading of the HEPA filters and charcoal adsorbers.

The FHB Ventilation System is discussed in the UFSAR.
Sections 6.5.1. 9.4.5. and 15.7.4 (Refs 1. 2. and 3. 1

respectively).

APPLICABLE The FHB Ventilation System design basis is established by
SAFETY ANALYSES the consequences of the limiting Design Basis Accident

(DBA),-which is a fuel handling accident. The analysis of :the fuel handling accident, given in Reference 3.. assumes
A that all fuel rods in an assembly are damaged. The DBA
V analysis of the fuel handling accident assumes that only one

train of the FHB Ventilation System is functional due to a
single failure that disables the other train. The accident
analysis accounts for the reduction in airborne radioactive
material provided t,y the one remaining train of this
filtration system. The amount of fission products available
for release from the fuel handling building is determined
for a fuel handling accident. These assumptions and the
analysis follow the guidance provided in Regulatory-
Guide 1.25 (Ref. 4). The accident analyses assume a 90%
filter efficiency for elemental iodine and a 70% filter
efficiency for methyl iodine.

The FHB Ventilation System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

|
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BASES,

LCO Two independent and redundant trains of the FHB Ventilation
'

System are required to be OPERABLE to ensure that at leasti

one train is.available, assuming a single failure that
disables the other train, coincident with a loss of offsite
power. Total system failure could result in the atmospheric.

release from the fuel handling building exceeding the
10 CFR 100 (Ref. 5) limits in the event of a fuel handling|

: accident.

The FHB Ventilation System is considered OPERABLE when the
individual com)onents necessary to control exposure in the ;
fuel handling ]uilding are OPERABLE in both trains. An FHB
Ventilation System train is considered OPERABLE when its-

.

t

associated:

a. Fan is OPERABLE:

b. HEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their
filtration function; and

,

c. Ductwork, valves, and dampers are OPERABLE, and air
|q circulation can be maintained.
|V
|

APPLICABILITY During movement of irradiated fuel in the fuel handling
building. the FHB Ventilation System is required-to be-

| OPERABLE to alleviate the consequences of a fuel handling
i accident.

,

During movement of irradiated fuel assemblies or CORE
ALTERATIONS in the containment with the containment

| equipment hatch not intact, the FHB Ventilation System is
required to be OPERABLE to mitigate the consequences of an
accident inside containment. The equipment hatch is,

considered not intact if both Jersonnel air lock doors
associated with the equipment latch are open or the hatch is
not held in place with at least four bolts.

L
|
i
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|

O BASES
'

; V

ACTIONS The Actions Table is modified by a Note indicating that
LC0 3.0.3 does not apply. If moving irradiated fuel ,

assemblies in the fuel handling building avhile in MODE 5 or :6 LCO 3.0.3 would not specify any action. If moving
irradiated fuel assemblies while in MODES 1, 2. 3, or 4 the
fuel movement is independent of reactor operation.
Therefore, inability to suspend movement of. irradiated fuel
assemblies is not sufficient to require a reactor shutdown.,

A.1

With one FHB Ventilation System train inoperable, action I

must be taken to restore OPERABLE status within 7-days.
During this Jeriod, the remaining OPERABLE train is adecuate
to perform tie FHB Ventilation System function. The 7 c ay
Completion Time is based on the risk from an event occurring |

requiring the inoperable FHB Ventilation System train, and
the remaining FHB Ventilation System train providing the
required protection,

i

B.l 1. B.l.2. B.2.1. B.2.2. and B.2.3

p When Recuired Action A.1 cannot be completed within the
yf requirec Completion Time, the OPERABLE FHB Ventilation

System train must be laced in the emergency mode or fuel
movement suspended. his action ensures that the remaining
train is OPERABLE. that no undetected failures preventing

,

system operation will occur, and that any active failure '

will be readily detected. Required Action B.1.2 requires
the FHB Ventilation System train placed in operation be-
capable of being powered by an OPERABLE emergency power
source. This action assures availability of electric power
in the unlikely event of a loss of offsite power. This
power source can be from Unit 1 or Unit 2 via OPERABLE
crosstie breakers-.

If the system is not placed in the emergency mode. Action
B.2.1 requires suspension of fuel movement in the fuel
handling building, which precludes a fuel handling accident
in the fuel handling building. This does not preclude the
movement of fuel assemblies to a safe position.

.

O
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- BASES |

ACTIONS (continued)

Required Actions B.2.2 and B.2.3 require suspension of CORE
ALTERATIONS and movement of irradiated fuel assemblies ;

inside containment, precluding an accident that might ,

require actuation of the FHB Ventilation System (when the '

equipment hatch is not intact), '

Required Actions B.2.2 and B.2.3 are modified by a Note
which indicates that these Required Actions are only
required if the equipment hatch is not intact. If the hatch
is intact, only Required Action B.2.1 is required.

,

C.1. C.2. and C.3

When two trains of the FHB Ventilation System are inoperable
action must be taken to place the unit in a condition in
which the LC0 does not apply. Action must be taken
immediately to suspend movement of irradiated fuel
assemblies in the fuel handling building. This does not
preclude the movement of fuel to a safe position. ,

Required Actions C.2 and C.3 require suspension of CORE
,q ALTERATIONS and movement of irradiated fuel assemblies
'y inside containment, precluding an accident that might

require actuation of the FHB Ventilation System (when the
equipment hatch is not intact).

Recuired Actions C.2 and C.3 are modified by a Note which
incicates that these Required Actions are only required if
the equipment hatch is not intact. If the hatch is intact.
only Required Action C.1 is required.

|

l

|
l-

:

~

| BRAIDWOOD - UNITS 1 & 2 B 3.7.13 - 5 Revision 0

l



- -_ -- . . _-._ . . - - = .

1

FHB Ventilation System
B 3.7.13

|

1 (v] BASES

SURVEILLANCE SR 3.7.13.1
REQUIREMENTS

Standby systems should be checked Seriodically to ensure
that they function properly. As t1e environmental and
normal operating conditions on this system are not severe,
testing each train once every month provides an adequate
check on this system.

Monthly system operation for = 15 minutes demonstrates the
function of the system. The 31 day Frequency is based on
the known reliability of the equipment and the two train
redundancy available.

SR 3.7.13.2

This SR verifies that the required FHB Ventilation System
testing is performed in general conformance with the
Ventilation Filter Testing Program (VFTP). The FHB
Ventilation System filter tests are in general conformance
with Regulatory Guide 1.52 (Ref. 6). The VFTP includes
testing HEPA filter performance, charcoal adsorber
efficiency, system flow rates, and the physical properties
of the activated charcoal (general use and following

') specific operations). Specific test frecuencies and
additional information are discussed in cetail in the VFTP.
The acceptance criteria stated in the VFTP ensure that the
filter efficiencies assumed in the safety analyses are met. *

,

.
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/O BASES'V
SURVEILLANCE REQUIREMENTS (continued) i

SR 3.7.13.3
;

This SR verifies the integrity of the fuel handling building
and containment enclosure. The ability of the fuel handling
building and containment to maintain negative pressure with .

respect to potentially uncontaminated adjacent areas is '

periodically tested to verify proper function of the FHB
Ventilation System and enclosure integrity. During the
emergency mode of operation the FHB Ventilation System is ;
designed to maintain a slight negative pressure in the fuel
handling building to prevent unfiltered leakage. The FHB
Ventilation System is designed to maintain a s -0.25 inches
water gauge with respect to atmos)heric 3ressure. The ;

,

Frequency of 7 days on a STAGGERE) TEST 3 ASIS. is based on '

the increased contair, ment activity that occurs when the
,

equipment hatch is not intact, that could affect containment '

integrity.

This SR is modified by a Note that requires this SR only
during movement of irradiated fuel assemblies (in the fuel
building or in the containment) or CORE ALTERATIONS when the

G equipment hatch is not intact.
V

SR 3.7.13.4

This SR verifies that each FHB Ventilation System train
aligns, starts, and operates on an actual or simulated
actuation signal. The 18 month Frequency is consistent with
Reference 6.

,

i

i
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i BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.13.5

This SR verifies the integrity of the fuel handling building
enclosure. The ability of the fuel handling building to
maintain negative pressure with respect to potentially

,

uncontaminated adjacent areas is periodically tested to i
verify proper function of the FHB Ventilation System.
During the emergency mode of operation the FHB Ventilation
System is designed to maintain a slight negative pressure in ;

the fuel handling building, to prevent unfiltered leakage. IThe FHB Ventilation System is designed to maintain a '

s -0.25 inches water gauge with respect to atmospheric'

3ressure at a flow rate s 23.100 cfm to the fuel handling
Juilding. The Frequency of 18 months is consistent with the
guidance provided in NUREG-0800. Section 6.5.1 (Ref. 7).

An 18 month Frequency (on a STAGGERED TEST BASIS) is
consistent with Reference 6.

This SR is modified by a Note that requires this SR only
during movement of irradiated fuel assemblies in the fuel
handling building when the equipment hatch is intact.

;

s/
'

:

REFERENCES 1. UFSAR. Section 6.5.1. ;

i

2. UFSAR. Section 9.4.5.

3. UFSAR. Section 15.7.4.
,

4. Regulatory Guide 1-.25.

5. 10 CFR 100.

6. Regulatory Guide 1.52 (Rev. 2).

7. NUREG-0800. Section 6.5.1. Rev. 2. July 1981.

:
1

; o
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Spent Fuel Pool Water Level
B 3.7.14 ,

B 3.7 PLANT SYSTEMS

| B 3.7.14 Spent Fuel Pool Water Level ,

|

BASES !
,

r

I
!

L BACKGROUND The minimum water level in the spent fuel pool meets the i

assum]tions of icdine decontamination factors following a
fuel landling accident. The specified water level shields

3

and minimizes the general area dose when the storage racks ;

are filled to their maximum capacity. The water also
provides shielding during the movement of spent fuel.

,

A general description of the spent fuel pool design is given
in the UFSAR Section 9.1.2 (Ref.1). A description of the
Spent Fuel Pool Cooling and Cleanup System is given in the

| UFSAR, Section 9.1.3 (Ref. 2). The assumptions of the fuel '

| handling accident are given in the UFSAR, Section 15.7.4 ,

| (Ref. 3).

:

APPLICABLE The minimum water level in the spent fuel pool meets the
fN SAFETY ANALYSES assumptions of the fuel handling accident described in

,

t'y- Regulatory Guide 1.25 (Ref. 4). The resultant 2 hour
thyroid dose per person at the exclusion area boundary is a
small fraction of the 10 CFR 100 limits (Ref. 5). ,

According to Reference 4, there is 23 ft of water between !

the top of the damaged fuel bundle and the fuel pool water ,

surface during a fuel handling accident. With 23 ft of
water, the assumptions of Reference 4 can be used directly.
In practice, this LC0 preserves the assumption for the bulk
of the fuel in the storage racks. In the case of a single
bundle dropped and lying horizontally on top of the spent
fuel racks, however, there may be < 23 ft of water above the
width of the bundle. To offset this small nonconservatism,
the analysis assumes that all fuel rods fail, although
analysis shows that only the first few rows fail from a
hypothetical maximum drop.

!

[ The s)ent fuel pool water level satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

i

O
BRAIDWOOD - UNITS 1 & 2 B 3.7.14 - 1 Revision 0

,

e



.- . .. . - . .. - . . .. _

| Spent Fuel Pool Water Level
B 3.7.14 ,

!
.

f) BASES (continued) ;
!v-

i
! LC0 The spent fuel pool water level is required to be 2 23 ft ;

over the to) of irradiated fuel assemblies seated in the !
storage racts. The specified water level preserves the '

assumptions of the fuel handling accident analysis (Ref. 3).
As such, it is the minimum required for fuel storage and >

movement within the spent fuel pool.

i

APPLICABILITY This LC0 applies during movement of irradiated fuel '

assemblies in the spent fuel pool, since the potential for a,

release of fission products exists. |

l
|

ACTIONS The ACTIONS have been modified by a Note indicating that 1

LCO 3.0.3 does not apply, i

|

A.1

When the initial conditions assumed in the accident analysis
cannot be met, steps should be taken to preclude the i
accident from occurring. When the spent fuel pool water

'

e[ level is lower than the required level, the movement of |3' 'irradiated fuel assemblies in the spent fuel pool is
immediately suspended to a safe position. This action
effectively 3recludes the occurrence of a fuel handling
accident. T1is does not preclude movement of a fuel
assembly to a safe position.

If moving irradiated fuel assemblies while in MODE 5 or 6.
LCO 3.0.3 would not s)ecify any action. If moving
irradiated fuel assem) lies while in MODES 1. 2. 3-. and 4
the fuel movement is independent of reactor operations.

,

|
Therefore, inability to suspend movement of irradiated fuel l

assemblies is not sufficient reason to require a reactor
shutdown.

,

;

,

|

:

C,
e'N
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|

j' Spent Fuel Pool Water Level
'

B 3.7.14
|

L BASES (continued) !

| SURVEILLANCE SR 3.7.14.1
REQUIREMENTS

This SR verifies sufficient spent fuel pool water is !
.

available'in the event of a fuel handling accident. The |
water level in the spent fuel pool must be checked '

periodically. The 7 day Frequency is appro?riate because |

the volume in the pool is normally stable. Water level l

changes are controlled by plant procedures and are |
acceptable based on operating experience.

|1

During refueling operations. the level in the spent fuel ;

pool is in equilibrium with the refueling cavity when they
are hydraulically coupled, and the level in the refueling i

cavity is checked daily in accordance with SR 3.9.7.1.

REFERENCES 1. UFSAR. Section 9.1.2.
i

2. UFSAR., Section 9.1.3.

l3. UFSAR. Section 15.7.4

( 4. Regulatory Guide 1.25. May 1972.

5. 10 CFR 100.11.

,

i
,

a

O.
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Spent Fuel Pool Water Level ;

B 3.7.14
,

t

I

!. BASES -(continued)

i

6

,

,

,

,-

|

.
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Spent Fuel Pool Boron Concentration
B 3.7.15

i

|

B 3. 7- PLANT SYSTEMS

B 3.7.15 Spent Fuel Pool Boron Concentration
i

BASES

|

BACKGROUND The spent fuel pool provides for storage of various
Westinghouse Optimized Fuel Assembly (OFA) types of
different initial fuel enrichments and exposure histories in
two distinct regions. (For this discussion. the term 0FA is
intended to refer to the specific reduced fuel rodlet'
diameter, and includes all analyzed fuel types with this
diameter, such as Vantage 5.) There are 23 separate racks
which provide placement locations for a total of 2870 new or
used fuel assemblies. Included in this are six specific
storage locations in one of the racks for placement of
failed fuel assemblies. These locations are identified as
the failed fuel storage cells. Of the 23 racks four are
designated " Region 1" with the remaining 19 racks designated
as " Region 2". The analytical methodology used to develop
the criticality analyses has been reviewed and approved by
the NRC (Ref. 1).

O Region 1 racks contain 392 cells which are analyzed for
Q storing Westinghouse OFAs in an "All Cells" arrangement

(that is, the criticality analysis assumes that spent fuel ;
assemblies reside in all available cell locations, with.the !

exception of the boundary requirements). The stored fuel l
assemblies may contain an initial nominal enrichment of i

s 4.7 weight aercent U-235 (without Integral Fuel Burnable !
,

' Absorbers (IF3As) installed) up to an initial nominal |
enrichment of s 5.0 weight percent U-235. provided that the i

requirement for a minimum number of 16 IFBAs is met I
(Ref. 2). The IFBAs are required to have, as a minimum, a
boron loading of 1.0X. equal to an amount of
1.5 mg B"/ inch. This is the minimum standard poison
material loading offered by Westinghouse for 17X17 0FAs.

Region 2 racks contain 2472 cells which are also analyzed
for-storing Westinghouse OFAs in a combination of storage
configurations. These patterns are:

1) "All Cells" Storage:
2) "3-out-of-4 Checkerboard" Storage: and

j 3) "2-out-of-4 Checkerboard" Storage.
|

.
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Spent Fuel Pool Boron Concentr6 tion
|B 3.7.15

,

f BASES

BACKGROUND (continued)

For the "All Cells" storage configuration, the stored fuel
assemblies may contain an initial nominal enrichment of
s 1.14 weight percent U-235 (without taking credit for fuel
burnup or radioactive decay of fuel constituents) u) to an
initial nominal enrichment of s 5.0 weight percent J-235.
when fuel burnup and radioactive decay of fuel constituents
are credited.

For the "3-out-of-4 Checkerboard" storage configuration, the
stored fuel assemblies may contain an initial nominal
enrichment of s 1.64 weight percent U-235 (without takingi

credit for fuel burnup or radioactive decay of fuel
constituents) u) to an initial nominal enrichment of s 5.0;

weight percent J-235 when fuel burnup and radioactive decay
of fuel constituents are credited. In this storage pattern.
there can be no more than three stored assemblies in any 2X2
matrix of cell lattices.

! For the "2-out-of-4 Checkerboard" storage configuration. the
stored fuel assemblies may contain an initial nominal'

enrichment of s 4.10 weight percent U-235 (without taking
A credit for fuel burnup) up to an initial nominal enrichment
IV) of s 5.0 weight percent U-235. when fuel burnup is credited.

In this storage pattern. no two fuel assemblies may be
stored " face adjacent" (that is, there must be an empty cell

j opposite each face of the fuel assembly).

| The water in the spent fuel pool normally contains soluble
t boron which results in large subcriticality margins under

actual operating conditions.
I

|

i

|

V
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Spent Fuel Pool Boron Concentration
B 3.7.15

()) BASES
%

APPLICABLE NRC approved methodologies were used to develop the
SAFETY ANALYSES criticality analyses (Ref. 1). The fuel handling accident

analyses are provided in Reference 3. The accident analyses
for criticality and spent fuel pool dilutica are provided in
References 2 and 4. respectively.

The criticality analyses for the spent fuel assembly storage
racks confirm that k remains < 1.0 (including
uncertaintiesandtolrrerances) at a 95% probability with a
95% confidence level (95/95 basis), based on the accident
condition of the pool being flooded with unborated water.
Thus, the design of both regions assumes the use of
unborated water whilt aintaining stored fuel in a
subcritical conditics

However, the presence of soluble boron has been credited to
provide adequate safety margin to maintain spent fuel
assembly storage rack k,rr s 0.95 (also on a 95/95 basis) for
all postulated accident scenarios involving dropped or
misloaded fuel assemblies and loss of spent fuel pool
temperature control. Crediting the presence of soluble
boron for mitigation of these scenarios is acceptable based
on applying the " double contirigency principle" which states

")3 that there is no requirement to assume two unlikely.s

independent, concurrent events to ensure protection against
a criticality accident (Refs. 5 and 6).

The accident analyses address the following five postulated
scenarios:

1) fuel assembly drop on top of rack:
2) fuel assembly drop between rack modules:
3) fuel assembly drop between rack modules and spent

fuel pool wall:
4) change in spent fuel pool water temperature; and
5) fuel assembly loaded contrary to placement

restrictions.

Of these, only the last two have the capacity to increase
reactivity beyond the analyzed condition.

f~U)
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Spent Fuel Pool Boron Concentration
|B 3.7.15
,

: BASES

APPLICABLE SAFETY ANALYSES (continued)
,

Calculations were performed to determine the reactivity
change caused by a change in spent fuel pool water
temperature outside the normal range (50 - 160 F). For the !

change in spent fuel pool water temperature accident. a !

temperature range of 32 - 240 F is considered. In all
cases, additional reactivity margin is available to the
0.95 k limit to allow for temperature accidents. Thegf ;

temperature change accident can occur at any time during
operation of the spent fuel pool.

!

For the fuel assembly misload accident, calculations were |

performed to show the largest reactivity increase caused by :

a Westinghouse 17X17 0FA fuel assembly misplaced into a
storage cell for which the restrictions on location.
enrichment, or burnup are not satisfied. The assembly )
misload accident can only occur during fuel handling
operations in the spent fuel pool. '

For the above postulated accident conditions, the double
contingency principle can be a) plied. Specifically, the ;
3resence of soluble boron in t1e spent fuel pool water can '

,o 3e assumed as a realistic initial condition since not
('~) assuming its presence would be a second unlikely event.

Spent fuel pool soluble boron has been credited in the
]criticality safety analysis to offset storage rack and fuel
:assembly tolerances, calculational uncertainties,

uncertainty associated with burnup credit and the reactivity
increase caused by postulated accident conditions.

.

I
Based on the above discussion, should a spent fuel pool !
water temperature change accident or a fuel assembly misload i

accident occur in the Region 1. Region 2, or failed fuel
storage cells, k , will be maintained s to 0.95 due to theg

presence of at least 550 ppm (no fuel handling) or 1650 ppm
(during fuel handling) of soluble boron in the spent fuel
pool water.

V |
,
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Spent Fuel Pool Boron Concentration
B 3.7.15

( BASES

APPLICABLE SAFETY ANALYSES (continued) I
1

A spent fuel pool dilution analysis (Ref. 4) has been
performed as required by Reference 7. The analysis assumes

,

an initial boron concentration of 2000 ppm. The dilution
!

! analysis concludes that an unplanned or inadvertent event
.

i that would result in the dilution of the spent fuel pool l( boron concentration from 2000 ppm to 550 ppm (minimum
| non-accident boron concentration) is not credible.

| Interface recuirements have been established to ensure km
! is maintainec within the appropriate limits. There are

interface requirements between Region 1 racks, between
Region 1 and Region 2 racks, between Region 2 racks. and
within racks between different checkerboard configurations.o

These requirements are necessary to account for unique
geometries and configurations which exist at the interfaces.
Interface requirements exist between adjacent racks to
account for the potential reactivity increase in 3-out-of-4!

and 2-out-of-4 storage configurations along the interface
with non-aligned racks.

L The concentration of dissolved boron in the spent fuel pool j
! satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). ;

i'

LCO The spent fuel pool boron concentration is required to be
! = 2000 ppm. The specified concentration of dissolved boron
! in the spent fuel pool preserves the assumptions used in the
| analyses of the potential critical accident scenarios as
l described in References 2, 3 and 4. This concentration of'

dissolved boron is the minimum required concentration for
i fuel assembly storage and movement within the spent fuel
'

pool.

, ,

4

O
'
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Spent Fuel Pool Boron Concentration
B 3.7.15

f) BASES
%.J

APPLICABILITY This LCO applies whenever fuel assemblies are stored in the
spent fuel pool.

The presence of soluble boron (in various concentrations) is
assumed in the criticality analyses and is credited for
ensuring that spent fuel pool k will be maintained s 0.95
at a 95% confidence level for aN storage configurations.
The 2000 ppa minimum boron concentration is also an initial
condition in the spent fuel pool-dilution analysis.
Therefore, the restriction on soluble boron concentration in
the spent fuel 2001 water must be maintained at all' times
when fuel assem) lies are stored in the spent fuel pool.

ACTIONS The ACTIONS have been modified by a Note indicating that
LCO 3.0.3 does not apply.

A.1 and A.2

When the concentration of boron in the spent fuel pool is
less than recuired immediate action must be taken to

o preclude the occurrence of an accident or to mitigate the
Q consequences of 6n accident in progress. This is most

efficiently achieved by immediately suspending the movement
cf fuel assemblies. This does not preclude movement of a
fuel assembly to a safe position. Immediate actions are
also taken to restore spent fuel pool boron concentration to
a 2000 ppm.

If moving fuel assemblies while in MODE 5 or 6. LCO 3.0.3
would not specify any action. If moving fuel assemblies
while in MODES 1. 2. 3. and 4. the fuel movement is
independent of reactor operations. Therefore, inability to
suspend movement of fuel assemblies is not sufficient reason
to require a reactor shutdown.

(w-)
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Spent Fuel Pool Boron Concentration
B 3.7.15

;t ' BASES

SURVEILLANCE SR 3.7.15.1
, REQUIREMENTS

This SR verifies that the concentration of boron in the i
s)ent fuel pool is within the required limit. As long as !

| t11s SR is met. the analyzed accidents are fully addressed. !:
\

The 48 hour frequency is appropriate based on o)erating i

experience and because significant changes in t1e boron !concentration in the spent fuel pool are difficult to |
produce without detection, considerina
water contained in the spent fuel poof.the large volume ofAn analysis has
concluded that a spent fuel pool boron dilution event of

!sufficient magnitude to reduce boron concentration below the i

'minimum non-accident requirement is not credible (Ref. 4).
!

REFERENCES 1. WCAP-14416-NP-A " Westinghouse Spent Fuel Rack
Criticality Analysis Methodology." Rev.1. dated i

November. 1996.

2. CAC-97-162 " Byron and Braidwood Spent Fuel Rack
Criticality Analysis Using Soluble Boron Credit."'O dated May, 1997.

3. UFSAR. Section 15.7.4.

4. " Byron /Braidwood Spent Fuel Pool Dilution Analysis."
Rev. 3. dated June 17, 1997.

5. Double contingency principle of ANSI N16.1 - 1975, as
specified in the April 14. 1978 NRC letter |
(Section 1.2) and implied in the proposed revision to
Regulatory Guide 1.13 (Section 1.4. Appendix A).

6. ANSI /ANS 8.1 - 1983 "American National Standard for<

Nuclear Criticality Safety in Operations with '

Fissionable Materials Outside Reactors." ;

7. Safety Evaluation Report (SER) dated October 25. 1996,
issued by the Office of Nuclear Reactor Regulation for
Topical Report WCAP-14416-NP-A " Westinghouse Spent )Fuel Rack Criticality Analysis Methodology."

1

I
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Spent Fuel Assembly Storage
B 3.7.16

} B 3.7 PLANT SYSTEMS

B 3.7.16 Spent Fuel Assembly Storage-

BASES

BACKGROUND The spent fuel pool provides for storage of various
Westinghouse Optimized Fuel Assembly (OFA) types of
different initial fuel enrichments and exposure histories in
two distinct regions. (For this discussion, the term 0FA is
intended to refer to the specific reduced fuel rodlet
diameter, and includes all analyzed fuel types with this

,

diameter, such as Vantage 5.) There are 23 separate racks |which provide placement locations for a total of 2870 new or '

used fuel assemblies. Included in this are six specific
storage. locations in one of the racks for placement of
failed fuel assemblies. These locations are identified as i
the failed fuel storage cells. Of the 23 racks. - four are i
designate " Region 1" with the remaining 19 racks designated !
as " Region 2" The analytical methodology used to develop '

the criticality analyses has been reviewed and approved by
the NRC (Ref. 1).

|
1

fm Region 1 racks contain 392 cells which are analyzed for )Q storing Westinghouse OFAs in an "All Cells" arrangement
(that is, the criticality analysis assumes that spent fuel
assemblies reside in all available cell locations, with the
exception of the boundary requirements). The stored fuel
assemblies may contain an initial nominal enrichment of
s 4.7 weight Jercent U-235 (without Integral Fuel Burnable
Absorbers (IF3As) installed) up to an initial nominal
enrichment of s 5.0 weight percent U-235 provided that the
requirement for a minimum number of 16 IFBAs is met
(Ref. 2). The IFBAs are required to have, as a minimum, a
boron loading of 1.0X, equal to an amount of
1.5 mg B"/ inch. This is the minimum standard poison
material loading offered by Westinghouse for 17X17 0FAs.

Region 2 racks contain 2472 cells which are also analyzed
for storing Westinghouse UFAs in a combination of storage :

configurations. These patterns are:

1) "All Cells" Storage:
2) "3-out-of-4 Checkerboard" Storage: and
3) "2-out-of-4 Checkerboard" Storage.

BRAIDWOOD - UNITS 1 & 2 B 3.7.16 - 1 Revision 0



Spent Fuel Assembly Storage
'

B 3.7.16

BASES'

BACKGROUND (continued)

For the "All Cells" storage configuration, the stored fuel I

assemblies may contain an initial nominal enrichment of
s 1.14 weight percent U-235 (without taking credit for fuel
burnup or radioactive decay of fuel constituents) u) to an
initial nominal enrichment of s 5.0 weight percent 'J-235.
when fuel burnup and radioactive decay of fuel constituents
are credited.

i

For the "3-out-of-4 Checkerboard" storage configuration, the
stored fuel assemblies may contain an initial nominal
enrichment of s 1.64 weight percent U-235 (without taking
credit for fuel burnup or radioactive decay of fuel
constituents) u) to an initial nominal enrichment of s 5.0
weight percent J-235. when fuel burnup and radioactive decay )
of fuel constituents are credited. In this storage pattern, i
there can be no more than three stored assemblies in any 2X2
matrix of cell lattices. J

For the "2-out-of-4 Checkerboard" storage configuration, the
stored. fuel assemblies may contain an initial nominal
enrichment of s 4.10 weight percent U-235 (without taking

p credit for fuel burnup) up to an initial nominal enrichment
( of s 5.0 weight percent U-235. when fuel burnup is credited.

In this storage pattern, no two fuel assemblies taay be
stored " face adjacent" (that is, there must be an empty cell ,

opposite each face of the fuel assembly). !

The water in the spent fuel pool normally contains soluble
boron which results in large subtriticality margins under
actual operating conditions.

I

i

'O
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; Spent Fuel Assembly Storage
; B 3.7.16
|
,

/] BASES
v

APPLICABLE NRC approved methodologies were used to develop the
SAFETY ANALYSES criticality analyses (Ref. 1). The fuel handling accident

analyses are provided in Reference 3. The accident analyses
for criticality and spent fuel pool dilution are provided in,

| References 2 and 4. respectively.
|

The criticality analyses for the spent fuel assembly storage
| racks confirm that k remains < 1.0 (including
| uncertaintiesandtolererances) at a 95% probability with a

95% confidence level (95/95 basis). based on the accident
condition of the pool being flooded with unborated water.

| Thus, the design of both regions assumes the use of
L unborated water while maintaining stored fuel in a

subcritical condition.

However, the presence of soluble boron has been credited to
provide adequate safety margin to maintain spent fuel
assembly storage rack k,rr s 0.95 (also on a 95/95 basis) for
all postulated accident scenarios involving dropped or
misloaded fuel assemblies and loss of spent fuel pool
temperature control. Crediting the presence of soluble
boron for mitigation of these scenarios is acceptable based

| on applying the " double contingency principle" which states
that there is no requirement to assume two unlikely.

'

independent. concurrent events to ensure protection against
a criticality accident (Refs. 5 and 6).

. The accident analyses address the following five postulated,

scenarios:1
,

1) fuel assembly drop on top of rack:
2) fuel assembly drop between rack modules:
3) fuel assembly drop between rack modules and spent

fuel pool wall:
4) change in spent fuel pool water temperature: and
5) fuel 6ssembly loaded contrary to placement

restrictions.

Of these, only the last two have the capacity to increase
; reactivity beyond the analyzed condition.

;

|
l

i

!O
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I Spent Fuel Assembly Storage
! B 3.7.16
|

(7 BASES
L)

| APPLICABLE SAFETY ANALYSES-(continued)

Calculations were performed to determine the reactivity
change caused by a change in spent fuel pool water
temperature outside the normal range (50 - 160 F). For the

| change in spent fuel pool water temperature accident, a
.

.
temperature range of 32 - 240 F is considered. In all

: cases, additional reactivity margin is available to the
| 0.95 k,,, limit to allow for temperature accidents. The

temperature change accident can occur at any time during
operation of the spent fuel pool.

For the fuel assembly misload accident. calculations were
! performed to show the largest reactivity increase caused by

a Westinghouse 17X17 0FA fuel assembly misplaced into a
storage cell for which the restrictions on location,
enrichment, or burnup are not satisfied. The assembly
misload accident can only occur during fuel handling,

i operations in the spent fuel pool.

For the above postuLted accident conditions, the double
contingency principle can be a) plied. Specifically, the
3resence of soluble boron in t1e spent fuel pool water can
Je assumed as a realistic initial condition since noti p) assuming its presence would be a second unlikely event.(t

Spent fuel pool soluble boron has been credited in the
criticality safety analysis to offset storage rack and fuel

,assembly tolerances. calculational uncertainties. |

uncertainty associated with burnup credit and the reactivity ;
increase caused by postulated accident conditions.

J,

L Based on the above discussion, should a spent fuel pool |

| water temperature change accident or a fuel assembly misload
accident occur in the Region 1. Region 2. or failed fuel'

storage cells, k,,7 will be maintained s to 0.95 due to the
: presence of at least 550 ppm (no fuel handling) or 1650 ppm

(during fuel handling) of . soluble boron in the spent fuel
pool water. !

|-
|

,
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. Spent Fuel Assembly Storage
| B 3.7.16
|

| th . BASES
| v
| ~ APPLICABLE SAFETY ANALYSES (continued)

i

A spent fuel pool dilution analysis (Ref. 4) has been
performed as required by Reference 7. The analysis assumes ;

an initial boron concentration of 2000 ppm. The dilution
| analysis concludes that an unplanned or inadvertent event

!that would result in the dilution of the spent fuel pool'

i

boron concentration from 2000 ppm to 550 ppm (minimum
non-accident boron concentration) is not credible.

| Interface recuirements have been establishcd to ensure k ,g
; is maintainec within the appropriate limits. There are
! interface requirements between Region 1 racks, between

Region 1 and Region 2 racks between Region 2 racks, and
within racks between different checkerboard configurations.i

; These requirements are necessary to account for unique
' geometries and configurations which exist at the interfaces.
| Interface requirements exist between adjacent racks to
| account for the potential reactivity increase in 3-out-of-4
| and 2-out-of-4 storage configurations along the interface

with non-aligned racks.
|

The configuration of fuel assemblies in the spent fuel pool|

| satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).,
t

LCO The restrictions on the placement of fuel assemblies within
5- the spent fuel pool in accordance with the requirements in
L the accompanying LCO ensure that the k r of the spent fuelg
'

pool will always remain < 1.0 assuming the pool is flooded
with unborated water and s 0.95 assuming the presence of
550 ppm soluble boron in the pool.

In LC0 Figures 3.7.16-1 and 3.7.16-2, the Acceptable Burnup
Domain lies on, above, and to the left of the decay time;

line applicable to the fuel assembly to be stored. The
decay time for that assembly is measured from the time since
the assembly was last discharged.

In LCO Figure 3.7.16-3, the Acceptable Burnup Domain and the
Unacceptable Burnup Domain are separated by a single line
because decay time is not credited in the 2-out-of-4
Checkerboard storage configuration. The Acceptable Burnup

| Domain lies on, above. and to the left of the line.
!

,

! BRAIDWOOD - UNITS 1 & 2 B 3.7.16 - 5 Revision 0

. - --



- . _ . . -- _. _. . ..

I

Spent Fuel Assembly Storage
B 3.7.16

^

( BASES
'-

I
!

LC0 (continued)

In each figure, the use of linear interpolation between
minimum burnups is acceptable.

1
APPLICABILITY This LC0 applies whenever fuel assemblies are stored in the !

spent fuel pool.

ACTIONS The ACTIONS have been modified by a Note indicating that
| LCO 3.0.3-does not apply.

A.1

When the configuration of fuel assemblies stored in the
spent fuel pool is not in accordance with the requirements !,

'

.of the LCO inmediate action must be taken to make the
necessary fuel assembly movement (s) to bring the
configuration into compliance. I

lp If moving fuel assemblies while in MODE 5 or 6. LCO 3.0.3
L (y would not specify any action. If moving fuel assemblies

while in MODES 1. 2. 3. and 4. the fuel movement is
[ independent of reactor operations. Therefore, inability to

suspend movement of fuel assemblies is not sufficient reason
to require a reactor shutdown.

!

SURVEILLANCE SR 3.7.16.1
REQUIREMENTS

SR 3.7.16.1 is performed prior to storing the fuel assembly
in the intended spent fuel pool storage location. The

,

frequency is a)propriate because compliance with the SR |
ensures that t1e relationship between the fuel assembly and )
its storage location will meet the requirements of the LCO |
and preserve the assumptions of the analyses.

|
This SR verifies by administrative means that the initial

'

nominal enrichment of the fuel assembly or a minimum number
of 16 IFBAs is met to ensure that the assumptions of the

,

l

safety analyses are preserved. !

|

ipo ;
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.16.2

SR 3.7.16.2 is performed prior to storing the fuel assembly
in the intended spent fuel pool storage location. The
frequency is a)propriate because compliance with the SR
ensures that t1e relationship between the fuel assembly and
its storage location will meet the requirements of the LCO
and preserve the assumptions of the analyses.

This SR verifies by administrative means that the |
combination oi initial enrichment, burnup, and decay time of
the fuel assembly is within the Acceptable Burnup Domain of
Figure 3.7.'U-1. 3.7.16-2, or 3.7.16-3 for the intended
storage configuration to ensure that the assumptions of the
safety analyses are ptoserved.

SR 3.7.16.3

SR 3.7.16.3 is performed prior to storing the fuel assembly
in the intended spent fuel pool storage location. The
frequency is a)propriate because compliance with the SR

O ensures that t1e relationship between the fuel assembly and
iits storage location will meet the requirements of the LCO

and preserve the assumptions of the analyses.

This SR verifies by administrative means that the interface
requirements (Ref. 2) within and between adjacent racks are
met to ensure that the assumptions of the safety analyses
are preserved.
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REFERENCES 1. WCAP-14416-NP-A " Westinghouse Spent Fuel Rack
Criticality Analysis Methodology." Rev.1. dated
November, 1996.

2. CAC-97-162 " Byron and Braidwood Spent Fuel Rack
Criticality Analysis Using Soluble Baron Credit."
dated May. 1997.

i
~

3. UFSAR. Section 15.7.4.

4. " Byron /Braidwood Spent Fuel Pool Dilution Analysis." !
Rev. 3. dated June 17, 1997. 1

5. Double contingency principle of ANSI N16.1 - 1975, as
specified in the April 14. 1978 NRC letter
(Section 1.2) and implied in the proposed revision to
Regulatory Guide 1.13 (Section 1.4 Appendix A).

6. ANSI /ANS 8.1 - 1983 "American National Standard for !

Nuclear Criticality Safety in Operations with
Fissionable Materials Outside Reactors."

7. Safety Evaluation Report (SER) dated October 25, 1995, is
- issued by the Office of Nuclear Reactor Regulation for

'

Topical Report WCAP-14416-NP-A " Westinghouse Spent
Fuel Rack Criticality Analysis Methodology."

<

!

|

'O
,%/
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AC Sources-Operating,

'

B 3.8.1

,{ B 3.8 ELECTRICAL POWER SYSTEMS
i

; B 3.8.1 AC Sources-Operating ,

|

BASES

BACKGROUND The unit Class 1E AC Electrical Power Distribution System AC
sources consist of the offsite power sources and the onsite
standby power sources (Train A and Train B Diesel -

Generators (DGs)). As required by 10 CFR 50. Appendix A.
GDC 17 (Ref.1), the design of the AC electrical power
system provides independence and redundancy to ensure an
available source of power to the Engineered Safety,

Feature (ESF) systems.|

The onsite Class 1E AC Distribution System is divided into
redundant load groups (divisions) so that the loss of any

;

one group does not prevent the minimum safety functions from >

; being performed. Each division has connections to two
offsite power sources and a single DG.

Offsite power is su) plied to the station switchyard from the
transmission networc. From the switchyard, two electrically

q and physically separated lines (i.e., independent
' ,y< transmission circuits) provide AC power through their

associated System Auxiliary Transformer (SAT) banks (SATs'

142-1 and 142-2 from one line, and SATs 242-1 and 242-2 from
the second line), to the 4.16 kV ESF buses. Normally.
SATs 142-1 and 142-2 feed Unit 1 4.16 kV ESF buses and
SATs 242-1 and 242-2 feed Unit 2 4.16 kV ESF buses.
Additionally, each 4.16 kV ESF bus has a reserve feed via

i
its associated crosstie to an opposite-unit 4.16 kV ESF bus. ;

Each unit is required to have cualified normal and reserve :

circuits to each 4.16 kV bus (cetailed in the LCO Bases for i

this Specification). The transmission network and i

switchyard are maintained in accordance with UFSAR, and are I
not governed by the requirements of Technical,

' Speci fications. A detailed description of the offsite power
network and the circuits to the Class 1E ESF buses is found
in the UFSAR Chapter 8 (Ref. 2).

i

! ,

l

%
'
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BACKGROUND (continued) l

i i

l The onsite standby power source for each 4.16 kV ESF bus is
a dedicated DG. DGs IA (2A) and 1B (2B) are dedicated to
ESF buses 141 (241) and 142 (242). respectively. A DG

| starts automatically on a Safety Injection (SI) signal
'

(i.e., manual SI, low steam line pressure, low pressurizer
Jressure or high-1 containment pressure signals) or on an
ESF bus degraded voltage or undervoltage signal (refer to
LCO 3.3 5, " Loss of Power (LOP) Diesei Generator (DG) Start

| Instrumentation"). After the DG has started, it will
' automatically tie to its respective bus after offsite power

is tripped as a consequence of ESF bus undervoltage or |

degraded voltage, independent of or coincident with an SI
signal. The DGs will also start and operate in the standby
mode without tying to the ESF bus on an SI signal alone.

| Following the trip of offsite power. an undervoltage signal
strips nonpermanent loads from the ESF bus. When the DG is
tied to the ESF bus, loads are then sequentially connected
to its respective ESF bus by automatic load sequencing. The
sequencing logic controls the permissive and starting;

signals to motor breakers to prevent overloading the DG by
automatic load application.

In the event of a loss of offsite power, the ESF electrical
loads are automatically connected to the DGs in sufficient

! time to provide for safe reactor shutdown and to mitigate
the consequences of a Design Basis Accident (DBA) such as a' ,

'

Loss Of Coolant Accident (LOCA). '

Certain required unit loads are automatically connected to ,

the DGs in a 3 redetermined sequence in order to prevent !
overloading t1e DG in the process. Within 1 minute after
the initiating signal is received, all loads needed to
recover the unit or maintain it in a safe condition are
automatically connected to the DGs.

Continuous service ratings for Train A and Train B DGs
satisfy the requirements of Regulatory Guide 1.9 (Ref. 3).
The continuous service rating of each DG is 5500 kW with 10%
overload permissible for up to 2 hours in any 24 hour
aeriod. The ESF loads that are powered from the 4.16 kV ESF
auses are listed in Reference 2.

!

I

i
'

.

;

;V
,
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APPLICABLE The initial conditions of DBA and transient analyses in the
'

SAFETY ANALYSES UFSAR Chapter 6 (Ref. 4) and Chapter 15-(Ref. 5), assume
ESF systems are OPERABLE. The AC electrical power sources i

are designed to provide sufficient capacity, capability,
redundancy, and reliability to ensure the availability of
necessary power to ESF systems so that the fuel, Reactor
Coolant System (RCS), and containment design limits are not
exceeded. These limits are discussed in more detail in the
Bases for Section 3.2. Power Distribution Limits:
Section 3.4, Reactor Coolant System (RCS): and Section 3.6,
Containment Systems.

The OPERABILITY of the AC electrical power sources is
consistent with the initial assumptions of the Accident
analyses and is based upon meeting the design basis of the
plant. This results in maintaining at least one division of
the onsite or offsite AC sources OPERABLE during Accident
conditions in the event of:

,

a. An assumed loss of all offsite power or all onsite AC
power sources; and

b. A worst case single failure.

The AC sources satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO Two qualified circuits per 4.16 kV bus between the offsite
transmission network and the onsite Class 1E Electrical
Power System and separate and independent DGs for each
division ensure availability of the required power to shut
down the reactor and maintain it in a safe shutdown
condition after an Anticipated Operational Occurrence (A00)
or a postulated DBA.

i

Qualified circuits are those that are described in the UFSAR 1

land are part of the licensing basis for the plant.

Each qualified circuit must be capable of maintaining rated !

frequency and voltage, and accepting required loads during {an accident, while connected to the ESF buses.
j

(3V
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LCO (continued)

For Unit 1 (Unit 2), the two qualified circuits (a normal
circuit and a reserve circuit) per ESF bus between the

; offsite transmission network and the onsite 4.16 kV ESF
buses are as follows:

| a. NORMAL

ESF bus 141 (241) 345 kV system through system
auxiliary transformer (SAT) 142-1
(242-1) or by use of disconnect
links via SAT 142-2-(242-2): and

ESF bus 142 (242) 345 kV system through SAT 142-2
(242-2) or by use of disconnect

E
,

links via SAT 142-1 (242-1); and

b. RESERVE

ESF bus 141 (241) 345 kV system through SAT 242-1
(142-1) or by use of disconnect
links via SAT 242-2 (142-2), to

L (d
m 4.16 kV ESF bus 241 (141)'

crosstied to 4.16 kV ESF. bus 141
(241); and

ESF bus 142 (242) 345 kV system through SAT 242-2
(142-2) or by use of disconnect
links via SAT 242-1 (142-1), to
4.16 kV ESF bus 242 (142)
crosstied to 4.16 kV ESF bus 142
(242).

A standby (onsite) source to the 4.16 kV ESF buses is
provided by DG 1A (2A) for 4.16 kV ESF bus 141 (241) and DG
1B (28) for 4.16 kV ESF bus 142 (242).

,

i

;

I'

|
,

p
V-

'
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! LCO (continued)
|

| Each DG must be capable of starting, accelerating to rated
| speed and voltage, and connecting to its respective ESF bus i
L on detection of bus undervoltage. This will be accomplished

within 10 seconds. Each DG must also be capable of
| accepting required loads within the assumed loading sequence
| intervals, and continue to operate until offsite power can
'

be restored to the ESF buses. These capabilities are
required to be met from a variety of initial conditions such
as DG engine hot and DG engine at ambient conditions.
Additional DG capabilities must be demonstrated to meett

! required Surveillances (e.g., capability of the DG to revert )
;

to standby status on an Emergency Core Cooling System (ECCS)
signal while operating in parallel test mode). |

Proper sequencing of loads, including tripping of !
|

nonessential loads, is a required function for DG
OPERABILITY.

|
The AC sources in one division must be se)arate and l,

| independent (to the extent possible) of tie AC sources in |
the other division. For the DGs, separation and )

| (~N independence are complete. For the qualified circuits. 1

j () separation and independence are to the extent practical.
l

|
!

APPLICABILITY The AC sources are required to be OPERABLE in MODES 1, 2, 3, |

.

and 4 to ensure that:
|

l a. Acceptable fuel design limits and reactor coolant
'

pressure boundary limits are not exceeded as a result
of A00s or abnormal transients; and

b. Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

The AC power requirements for MODES 5 and 6 are covered ini
'

LCO 3.8.2, "AC Sources - Shutdown. "
|

|
|

4
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ACTIONS .A_,1

To ensure a highly reliable power source remains with one
irequired qualified circuit inoperable, it is necessary to

verify the OPERABILITY of the remaining required qualified l'
circuit on a more frequent basis. Since the Required Action<

only specifies " perform." a failure of SR 3.8.1.1 acceptance
criteria does not result in a Required Action not met.
However, if another required circuit fails SR 3.8.1.1. this
qualified circuit is inoperable, and additional Conditions I
and Required Actions may be appropriate. If the additional |inoperability results in a bus with two required qualified
circuits inoperable Condition C is entered. If the
additional inoperability results in the second bus with one
required qualified circuit inoperable Condition A is still
applicable.

A.2

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition A for a period that should not exceed
72 hours. With one or more buses with one required

p qualified circuit inoperable, the reliability of the offsite!

system is degraded, and the potential for a loss of offsite
-

power is increased with attendant potential for a challenge
t to the plant safety systems. In this Condition. however.
. the remaining OPERABLE required qualified circuits and DGs
'

are adequate to supply electrical power to the onsite
Class 1E Distribution System.

! The 72 hour Completion Time takes into account the ca]acity
and capability of the remaining AC sources, a reasona)le
time for repairs, and the low probability of a DBA occurring
during this period.

i

|

|

|

,
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BASES(
ACTIONS (continued)

The second Completion Time for Required Action A.2
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition A is entered while. for instance, a
DG is inoperable and that DG is subsequently returned
OPERABLE, the LC0 may already have been not met for up to
72 hours. This could lead to a total of 144 hours. since
initial failure to meet the LCO to restore the required
qualified. ci rcuit(s) . At this time, a DG could again become
inoperable. the circuit (s) restored OPERABLE. and an
additional 72 hours (for a total of 9 days) allowed prior to
complete restoration of the LCO. The 6 day Completion Time
provides a limit on the time allowed in a specified
condition after discovery of failure to meet the LCO. This
limit is considered reasonable for situations in which
Conditions A and B are entered concurrently The "AND"
connector between the 72 hour and 6 day Completion Times
means that both Completion Times apply simultaneously, and
the more restrictive Completion Time must be met.

A The Completion Time allows for an exception to the normal
V " time zero" for beginning the allowed outage time " clock."

This will result in establishing the " time zero" at the time
that the LCO was initially not met, instead of at the time
Condition A was entered.

B.1

To ensure a highly reliable power source remains with an
inoperable DG, it is necessary to verify the availability of
the required qualified circuits on a more frequent basis.
Since the Required Action only specifies " perform," a
failure of SR 3.8.1.1 acceptance criteria does not result in
a Required Action being not met. However, if a required
qualified circuit fails to pass SR 3.8.1.1. it is
inoperable, and additional Conditions and Required Actions
apply.

BRAIDWOOD - UNITS 1 & 2 B 3.8.1 - 7 Revision 0
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ACTIONS (continued)
,

i fL2

| Required Action B.2 is intended to provide assurance that a
loss of offsite power, during the period that a DG is
inoperable does not result in a complete loss of safety

| function of critical systems. These features (i.e..
l systems, subsystems, trains, components. and devices) are

designed with redundant safety related trains. This
includes the diesel driven auxiliary feedwater pump.
Redundant required feature failures consist of inoperable
features associated with a train, redundant to the train
that has an inoperable DG.

The Com)1etion Time for Required Action B.2 is intended to
allow t1e . operator time to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows for an exception to the normal " time zero" for

| beginning the allowed outage time " clock." In this Required
Action the Completion Time only begins on discovery that
both:

a. An inoperable DG. exists; and,

; b. A required feature on the other division is
! inoperable.

If at any time during the existence of this Condition (one
! DG inoperable) a required feature subsequently becomes

inoperable, this Completion Time would begin to be tracked.

| Discovering one required DG inoperable coincident with one
or more inoperable required redundant feature (s) results in<

'

starting the Completion Time for the Required Action.
Four hours from the discovery of these events existing
concurrently is acceptable because it minimizes risk while
allowing time for restoration before subjecting the unit to
transients associated with shutdown.

!

|

!

O
BRAIDWD0D - UNITS 1 & 2 B 3.8.1 - 8 Revision 0

|:
.



AC Sources-Operating
; B 3.8.1

.

^l BASES /(G :

ACTIONS (continued) /

In this Condition, the remaining OPERABLE DG and qualified
circuits are adequate to supply electrical power to the
onsite Class 1E Dis +ribution System. Thus, on a component
basis, single faircure protection for the required feature's
function may have been lost: however, function has not been
lost. The 4 hour Completion Time takes into account the
OPERABILITY of the redundant counterpart to the inoperable
required feature. Additionally the 4 hour Completion Time
takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs and the
low probability of a DBA occurring during this period.

B.3.1 and B.3.2

Required Action B.3.1 provides an allowance to avoid
unnecessary testing of OPERABLE DG(s). If it can be
determined that the cause of the inoperable DG does not
exist on the OPERABLE DG. SR 3.8.1.2 does not have to be
performed. If the cause of inoperability exists on the
other DG, the other DG would be declared inoperable upon
discovery and Condition E of LCO 3.8.1 would be entered.

(O
Once the failure is repaired, the common cause failure no

~j longer exists, and Required Action B.3.1 is satisfied. If
the cause of the initial inoperable DG cannot be confirmed
not to exist on the remaining DG. performance of SR 3.8.1.2

|suffices to provide assurance of continued OPERABILITY of i

that DG.

In the event the inoperable DG is restored to OPERABLE l

status prior to completing either B.3.1 or B.3.2. the |

Problem Identification and Investigation Procedure will
continue to evaluate the common cause possibility and
determine the need for any additional DG testing. This
continued evaluation, however, is no longer under the
24 hour constraint imposed while in Condition B.

According to Generic Letter 84-15 (Ref. 7). 24 hours is
reasonable to confirm that the OPERABLE DG is not affected
by the same problem as the inoperable DG.

t i

v/
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' ACTIONS (continued)

B.4

According to Regulatory Guide 1.93 (Ref. 6). operation may
continue in Condition B for a period that should not exceed
72 hours.

In Condition B. the remaining OPERABLE DG and required
qualified circuits are adequate to supply electrical power
to the onsite Class 1E Distribution System. The 72 hour
Completion Time takes into account the capacity and
capability of the remaining AC sources, a reasonable time
for repairs, and the low p obability of a DBA occurring
during this period.

The second Completion Time for Required Action B.4
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition B is entered while, for instance, a
required qualified circuit is ino)erable and that circuit is
subsequently restored OPERABLE, t1e LCO may already have

rs been not met for up to 72 hours. This could lead to a total
! of 144 hours, since initial failure to meet the LCO, to'

restore the DG. At this time, a required qualified circuit
could again become inoperable, the DG restored OPERABLE, and
an additional 72 hours (for a total of 9 days) allowed prior
to complete restoration of the LCO. The 6 day Completion
Time provides a limit on time allowed in a specified
condition after discovery of failure to meet the LCO. This
limit is considered reasonable for situations in which
Conditions A and B are entered concurrently The "AND",

'

connector between the 72 hour and 6 day Completion Times
means that both Completion Times apply simultaneously, and -),

: the more restrictive Completion Time must be met.

| As in Required Action B.2, the Completion Time allows for an f
exception to the normal " time zero" for beginning the

! allowed time " clock." This will result in establishing the
" time zero" at the time that the LCO was initially not met,
instead of at the time Condition B was entered.

|

|

O.: L.,)
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ACTIONS (continued)

C.1

With one or more buses with both of its required qualified
circuits inoperable, sufficient onsite AC sources are
available to maintain the unit in a safe shutdown condition
in the event of a DBA or transient. In fact, a simultaneous
loss of offsite AC sources, a LOCA, and a worst case single
failure were postulated as a part of the design basis in the
safety analysis. Thus, the 24 hour Completion Time provides
a period of-time to effect restoration of one of the
required qualified circuits commensurate with the importance
of maintaining an AC. electrical power system capable of
meeting its design criteria.

According to Regulatory Guide 1.93 (Ref. 6). with the
available required qualified circuits two less than required
by the LCO, operation may continue for 24 hours. If two
required qualified circuits are restored within 24 hours,
unrestricted operation may continue. If only one required
qualified circuit is restored within 24 hours, power
operation continues in accordance with Condition A.

. D.1 and 0.2

In Condition D. with one DG inoperable and one or more buses
with one qualified circuit inoperable or with one DG and one
bus with both qualified circuits inoperable, individual
redundancy is lost in both the offsite electrical power
system and the onsite AC electrical )ower system. Since
power system redundancy is provided )y two diverse sources
of power, however, the reliability of the power systems in
this Condition may appear higher than that in Condition C.
This difference in reliability is offset by the
susceptibility of this power system configuration to a
single bus or switching failure. The 12 hour Completion
Time to restore the DG or the required qualified circuit (s)
takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs, and the
low probability of a DBA occurring during this period. |

.

O
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ACTIONS (continued) |

'

Pursuant to LCO 3.0.6, the Distribution System ACTIONS would
not be entered even if all AC sources to it were inoperable,
resulting in de-energization. Therefore, the Required
Actions of Condition D are modified by a Note to indicate
that when Condition D is entered with no AC source to any
division (one or more divisions de-energized), the
Conditions and Required- Actions for LCO 3.8.9. " Distribution
Systems-Operating." must be immediately entered. This
allows Condition D to provide recuirements for the loss of
one DG and one required qualifiec circuit on one or more ibuses, without regard to whether a division is de-energized. '

LCO 3.8.9 provides the appropriate restrictions for a
de-energized division. !

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition D for a period that should not exceed
12 hours. !

L.1

With Train A and Train B DGs inoperable, there are no
,e remaining standby AC sources. Thus, with an assumed loss of
( offsite electrical power, insufficient standby AC sources

are available to power the minimum required ESF functions.
Since the offsite electrical power system is the only source
of AC power for this level of degradation the risk
associated with continued operation for a very short time
could be less than that associated with an immediate
controlled shutdown (the immediate shutdown could cause grid
instability, which could result in a total loss of AC
power). Since any inadvertent generator trip could also
result in a total loss of offsite AC power, the time allowed
for continued operation is severely restricted. The intent
here is to avoid the risk associated with an immediate
controlled shutdown and to minimize the risk associated with
this level of degradation.

According to Reference 6, with both DGs inoperable,
operation may continue for a period that should not exceed
2 hours.

O
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AC Sources-Operating
B 3.8.1<

:

(] BASES

ACTIONS (continued)

F.1 and F.2

If the inoperable AC electric power sources cannot be
restored to OPERABLE. status within the required Com)letion
Time, the unit must be brought to a MODE in which tie
LC0 does not apply. To achieve this status, the unit must
be brought to at least MODE 3 within 6 hours and to MODE 5
withir 36 hours. The allowed Completion Times are
reasonable, based on operating experience. to reach the
recuired unit conditions from full power conditions in an
orcerly manner and without challenging plant systems.

G.1

Condition G corresponds to a level of degradation in which
all redundancy in the AC electrical power supplies may be
lost. At this severely degraded level, any further losses in
the AC electrical power system may cause a loss of function.
Therefore, no additional time is justified for continued
operation. The unit is required by LCO 3.0.3 to commence a
controlled shutdown. Examples of inoperabilities that

4

recuire entry into Condition G are: 1) both DGs inoperable '

pd anc both qualified circuits inoperable on one bus, and 2)
one DG inoperable and both qualified circuits ino)erable on
one bus and one qualified circuit inoperable on tie second
bus.

L

|
1

l

)
!

,

~'s
(G
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|AC Sources-Operating
B 3.8.1

( BASES

| SURVEILLANCE The AC sources are designed to permit inspection and
REQUIREMENTS testing of all important areas and features, especially

'

j those that have a standby function, in accordance with
; 10 CFR 50, Appendix A. GDC 18 (Ref. 8). Periodic component

tests are supplemented by extensive functional tests during
,

refueling outages (under simulated accident conditions). 1

The SRs for demonstrating the OPERABILITY of the DGs are in
.

general conformance with the recommendations of Regulatory |
Guide 1.9 (Ref. 3), and Regulatory Guide 1.137 (Ref. 10), as
addressed in the UFSAR.i

|

!

Where the SRs discussed herein specify voltage and frequency |
tolerances, the following is applicable. The minimum steady

i state output voltage of 3950 V is 95% of the nominal 4160 V
,

l'

output voltage. This value allows for voltage drop to the |
terminals of 4000 V motors whose minimum operating voltage !
-is specified as 90% or 3600 V. It also allows for voltage
drops to motors and other equipment down through the 120 V |,

'

level where minimum operating voltage is also usually '

i specified as 90% of name plate rating. The specified !maximum steady state output voltage of 4580 V is equal to i'

the maximum operating voltage specified for 4000 V motors.
.

It ensures that for a lightly loaded distribution system.p) the voltage at the terminals of 4000 V motors is no more '|
'

s'
than the maximum rated operating voltages. The specified

'

minimum and maximum frequencies of the DG are 58.8 Hz and
61.2 Hz, respectively. These values are ecual to 12% of
the 60 Hz nominal frequency and are derivec from the
recommendations given in Regulatory Guide 1.9 (Ref. 3).

SR 3.8.1.1

This SR ensures proper circuit continuity for the offsite AC
electrical power supply to the onsite distribution network,

! and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its !,

'

correct position to ensure that distribution buses and loads
are connected to their preferred power source, and that |

,

a)propriate independence of offsite circuits is maintained.
T1e 7 day Frequency is adequate since breaker position is
not likely to change without the operator being aware of it
and because its status is displayed in the control room.

|
|

.

4.

O(%
4
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AC Sources-Operating
B 3.8.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.2 and SR 3.8.1.7

These SRs help to ensure the availability of the standby
electrical power supply to mitigate DBAs and transients and

'

to maintain the unit in a safe shutdown condition.

Each SR 3.8.1.2 and SR 3.8.1.7 DG start requires the DG to
achieve and maintain a steady state voltage and frequency
range The start signals used for this test may consist of
one of the following signals:

3 ;idnual:

b. Simulated loss of ESF bus voltage by itself:

c. Simulated loss of ESF bus voltage in conjunction with
an ESF actuation test signal: or

d. An ESF actuation test signal by itself.

For the purpose of SR 3.8.1.2 testing, the DGs are started ~

O from standby conditions once per 31 days. Standby
I conditions for a DG mean that the diesel engine coolant and

oil are being continuously circulated and temperature is
being maintained consistent with manufacturer's recommended
operating range (low lube oil and jacket water temperature
alarm settings to the high lobe oil and jacket water
temperature alarm settings).

For the purposes of SR 3.8.1.7 testing, the DGs are started
from normal standby conditions once per 184 days. Normal
standby conditions for a DG mean that the diesel engine
coolant and oil are being continuously circulated and
temperature is being maintained within the prescribed '

temperature bands of these subsystems when the diesel
+

generator has been at rest for an extended period of time
with the prelube oil and jacket water circulating systems
operational. The ]rescribed temperature band is
115 F - 135*F whic1 accounts for instrument tolerances. DG
starts for *cse Surveillances are followed by a warmup
period prior to loading.

O
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B 3.8.1 |

| '

|
BASES

SURVEILLANCE REQUIREMENTS (continued) i

In order to reduce stress and wear on diesel engines, a !
modified start is used in which the starting speed of DGs is ;
limited, warmup is limited to this lower speed. and the DGs !

are gradually accelerated to synchronous speed ?*ior to |
-loading. These start procedures are the intent of starts in

iaccordance with SR 3.8.1.2.

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG
starts from normal standby conditions and achieves required
voltage and frequency within 10 seconds. The 10 second <

start requirement supports the assumptions of the design i
basis LOCA analysis in the UFSAR. Chapter 15 (Ref. 5).

The 10 second start requirement is not applicable to
. SR 3.8.1.2 (see SR Note) when a modified start procedure as i
described above is used. If a modified start is not used. ;

the 10 second start requirement of SR 3.8.1.7 applies. |
|

Since SR 3.8.1.7 requires a 10 second start. it is more i
restrictive than SR 3.8.1.2, and it may be performed in lieu

;of SR 3.8.1.2. This is also addressed in SR 3.8.1.2 Note,
i

: The 31 day Frecuency for SR 3.8.1.2 is consistent with l
Regulatory Guice 1.9 (Ref. 3) .The 184 day Frequency for
SR 3.8.1.7 is a reduction in cold testing consistent with
Generic Letter 84-15 (Ref. 7). These Frequencies provide
adequate assurance of DG OPERABILITY. while minimizing
degradation resulting from testing.

|

,

1

|

|

!

!
,

:
-

\ -
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| AC Sources-Operating
' :

B 3.8.1 '

BASES

SURVEILLANCE REQUIREMENTS (continued) |

SR 3.8.1.3

This Surveillance verifies that the DGs are capable of
synchronizing with the~offsite electrical system and .

accepting loads greater than or ecual-to the equivalent of
the maximum expected accident loacs. A minimum run time of
60 minutes is required to stabilize engine temperatures.

Although no power factor requirements are es.ablished by
this SR. the DG is normally operated between 0 and -

1000 kVARs. The load band is provided to avoid routine
; overloading of the DG. Routine overloading may result in
' more frecuent teardown inspections in accordance with vendor )
| recommencations in order to maintain DG OPERABILITY.

The 31 day Frequency for this Surveillance is consistent
j with Regulatory Guide 1.9 (Ref. 3). ,

1

This SR is modified by four Notes. Note 1 indicates that !|

diesel engine runs for this Surveillance may include gradual
loading, as recommended by the manufacturer, so that j

| mechanical stress and wear on the diesel engine are !| ., i minimized. Note 2 statt s that momentary transients (e.g. .
|'"' changing bus loads) do not invalidate this test. Similarly.
! momentary kVAR transients outside of the specified range do
| not invalidate the test. Note 3 indicates that this

Surveillance should be conducted on only one DG at a time in
order to avoid common cause failures that might result from
offsite circuit or grid perturbations. Note 4 stipulates a
prerequisite requirement foi performance of this SR. A
successful DG start must precede this test to credit

, satisfactory performance.

i

|

|
!

b
LJ
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AC Sources-Operating
B 3.8.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.4

This SR provides verification that the level of fuel oil in
the day tank is at or above the level at which fuel oil is
automatically added. The level is expressed as an
ecuivalent volume in gallons, and is selected to ensure
acequate fuel oil for a minimum of I hour of DG operation at
full load plus 10%.

Tne 31 day Frequency is adequate to assure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and facility operators would be aware of any large
uses of fuel oil during this period.

SR 3.8.1.5

Microbiological fouling is a major cause of fuel oil
degradation. There are numerous bacteria.that can grow in
fuel cil and cause fouling. but all must have a water
environment in order to survive. Removal of water from the
fuel oil day tanks once every 31 aays eliminates the
necessary environment for bacterial survival. This is thes

s" most effective means of controlling microbiological fouling.
In addition it eliminates the potential for water
entrainment in the fuel oil during DG operation. Water may
come from any of several sources, including condensation,
ground water, rain water contaminated fuel oil, and
breakdown of the fuel oil by bacteria. Frequent checking
for and removal of accumulated water minimizes. fouling and
provides data regarding the watertight integrity of the fuel
oil system. The Surveillance Fre
Regulatory Guide 1.137 (Ref.10).quencies are established by

-

This SR is for
preventative maintenance. The presence of water does not
necessarily represent failure of this SR. provided the
accumulated water is removed during the performance of this
Surveillance.

LO
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AC Sources-Operating !

B 3.8.1 i

BASES.

SURVEILLANCE REQUIREMENTS (continued)
,

SR 3.8.1.6 '

1

This Surveillance demonstrates that each required (one of
two transfer pumps per DG is " required" to support DG

,

OPERABILITY) fuel oil transfer pump operates and transfers |fuel oil from its associated storage tank (s) to its !

associated day tank. This is required to support continuous,

; operation of standby power sources. This Surveillance '

~

provides assurance that the fuel oil transfer pum) is
OPERABLE. the fuel oil piping system is intact, tie fuel

i

delivery piping is not obstructed, and the controls and '

control systems for automatic fuel transfer systems are i
OPERABLE. !

The design of fuel transfer systems is such that one pump
will operate automatically in order to maintain an adequate i

volume of fuel oil in the day tank during or following DG |testing. Therefore, a 31 day Frequency is appropriate. !

SR 3.8.1.8 r
:

Transfer of each 4.16 kV ESF bus power supply from the t
.

normal offsite circuit to the alternate offsite circuit ii s

demonstrates the OPERABILITY of the alternate circuit ;

distribution network to power the shutdown loads. The
18 month Frequency of the Surveillance is based on :
engineering judgment, taking into consideration the unit
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.

i

Operating experience has shown that these components usually :

pass the SR when performed at the 18 month Frequency. |

Therefore, the Frecuency was concluded to be acceptable from '

a reliability stancpoint.

!

!

(Q/ .
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B 3.8.1

i
,

; BASES

! SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.9

Each DG is ]rovided with an engine overspeed trip to prevent
damage to t1e engine. Recovery from the transient caused by
the loss of a large load could cause diesel engine
overspeed, which, if excessive, might result in a trip of
the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the

. largest single load without exceeding predetermined voltage
i and frequency and while maintaining a specified margin to
l the overspeed trip. The single largest post-accident load
, associated with each DG is the Essential Service Water (SX)

pump (1290 brake horsepower, 1034 kW at full load
conditions). This Surveillance is accomplished by
simultaneously tripping loads supplied by the DG which have
a minimum combined load equivalent to the single largest
post-accident load. This method is employed due to the
difficulty of attaining SX full load conditions during
normal plant operations.

As required by IEEE-308 (Ref. 9), the load rejection test is
o acceptable if the incruse in diesel speed does not exceed
V 75% of the difference DAeon synchronous s)eed and the

overspeed trip setpoint (64.5 Hz), or 15% a)ove synchronous
speed (69 Hz), whichever is lower.

The voltage and frequency tolerances specified in this
SR are derived + rom Regulatory Guide 1.9 (Ref. 3)

'

recommendations for response during load sequence intervals.
| The voltage ano frequency specified are consistent with the
'

design range of the equipment powered by the DG.
SR 3.8.1.9.a corresponds to the maximum frequency excursion,

,

while SR 3.8.1.9.b and SR 3.8.1.9.c are steady state voltage '

and frequency values to which the system must recover
following load rejection. The 18 month Frequency is
consistent with the recommendation of Regulatory
Guide 1.9 (Ref. 3).

i

This SR is modified by a Note. The reason for the Note is
that during operation with the reactor critical, performance
of this SR could cause perturbations to the electrical
distribution systems that could challenge continued steady '

state operation and, as a result, plant safety systems.

. -.
,
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BASES

SURVEILLANCE REQUIREMENTS (continued)
!

SR 3.8.1.10 :

! This Surveillance demonstrates the DG capability to reject a
i full load without overspeed trip 3ing or exceeding the

,

predetermined voltage limits. T1e DG full load rejection
i may occur because of a system fault or inadvertent breaker
'

tripping. This Surveillance ensures proper engine / generator
response under the simulated test conditions This test i

. simulates a full load rejection and verifies that the DG *

| does not trip upon loss of the load. These acceptance :
! criteria provide for DG damage protection. While the DG is

not expected to experience this transient during an event
and continues to be available. this response ensures that
the DG is not degraded for future application, including
reconnection to the bus if the trip initiator can be
corrected or isolated.

|

The 18 month Frequency is consistent with the recommendation '

, of Regulatory Guide 1.9 (Ref. 3) and is intended to be
L consistent with expected fuel cycle lengths.

i

! N This SR has been modified by two Notes. Note 1 states that
|. ') momentary transients above the stated voltage limit
! immediately following a load rejection (i.e., the DG full

load rejection) do not invalidate this test. The momentary
| transient is that which occurs immediately after the circuit |
! breaker is opened, lasts a few milliseconds, and may or may |

l not be observed on voltage recording or monitoring
'

instrumentation. The reason for Note 2 is that during
operation with the reactor critical, performance of this
SR.could cause perturbation to the electrical distribution
systems that could challenge continued steady state

| operation and, as a result, plant safety systems.

|

|

(aN,
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BASES
,

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.11 I
,

In general conformance with the recommendations of i

| Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.4. this
Surveillance demonstrates the as designed operation of the!

| standby power sources during 'oss of the offsite source.
| This test verifies all actions acountered from the loss of

offsite power. including shedding of the nonessential loads'

and energization of the emergency buses and respective loads '

| from the DG. It further demonstrates the capability of the
L DG to automatically achieve the required voltage and

,

i

frequency within the specified time, and maintain a steady
state voltage and frequency range.

|

The DG autostart time of 10 seconds is derived from
! requirements of the accident analysis to respond to a design

basis large break LOCA. The Surveillance should be
continued for a minimum of 5 minutes in order to demonstrate '

,

that all starting transients have decayed and stability is
|. achieved.

,

!q The requirement to verify the connection and power supply of
|(j permanent and autoconnected loads is intended to

satisfactorily show the relationship of these loads to the,

; DG loading logic, In certain c rcumstances, many of these.

loads cannot actually be connected or loaded without undue
.

hardship or potential for undesired operation. For |instance. ECCS injection valves are not desired to be '

stroked open, or high pressure injection systems are not
capable of being operated at full flow, or Residual Heat
Removal (RHR) systems performing a decay heat removal I

function are not desired to be realigned to the ECCS mode of I

i operation. In lieu of actual demonstration of connection |
| and loading of loads, testing that adequately shows the
'

capability of the DG systems to perform these functions is
acceptable. This testing may include any series of
sequential, overlapping, or total steps so that the entire
connection and loading sequence is verified.

.

H

? |
,

l
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B 3.8.1 ,

!

/O BASES
'L) >

SURVEILLANCE REQUIREMENTS (continued)
;

The Frequency of 18 months is consistent with the '

recommendations of Regulatory Guide 1.9 (Ref. 3), takes into.

consideration unit conditions required to perform the
Surveillance, and is intended to be consistent with expected I
fuel cycle lengths. !

This SR is modified by a Nute. The reason for the Note is'.

that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical
distribution system, and challenge safety systems.4

SR 3.8.1.12
:

This Surveillance demonstrates that the DG automatically
i starts and achieves the required voltage and frecuency |

within the specified time (10 seconds) from the cesign basis !actuation signal (LOCA signal) and operates for a 5 minutes. I
,

The 5 minute period provides sufficient time to demonstrate,

stability.4

.

The Frequency of 18 months takes into consideration unit
1 p conditions required to perform the Surveillance and is
V intended to be consistent with the expected fuel cycle

lengths. Operating experience has shown that these j
,

components usually pass the SR when 3erformed at the
18 month Frequency. Therefore, the requency was concluded |

| to be acceptable from a relisbility standpoint.

: ,

. ,

i

i

O
U
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.13
'

,

This Surveillance demonstrates that DG noncritical
protective functions (e.g., high jacket water temperature)

1

are bypassed on a loss of voltage signal concurrent with an !
ESF actuation test signal The noncritical trips are i
bypassed during DBAs and provide an alarm on an abnormal |engine condition. This alarm provides the operator with '

sufficient time to react appropriately. The DG availability
to mitigate the DBA is more critical than protecting the
engine against minor problems that are not immediately |
detrimental to emergency operation of the DG. ;

The 18 month Frequency is based on engineering judgment,
taking into consideration unit conditions required to
perform the Surveillance, and is intended to be consistent

,

with ex3ected fuel cycle lengths. Operating experience has I
shown tlat these components usually pass the SR when
Jerformed at the 18 month Frequency. Therefore, the

requency was concluded to be acceptable from a reliability
standpoint.

;

l

I

|

|

|

1

|

.

'(Ow
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%)

SURVEILLANCE REQUIREMENTS (continued) :
tSR 3.8.1.14

Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.9. recommends
demonstration once per 18 months that the DGs can start and :
run continuously at full load capability for an interval of
not less than 24 hours, a 2 hours of which is at a load band
equivalent to 105% to 110% of the continuous duty rating and
the remainder of the time at a load equivalent to the
continuous duty rating of the DG. The DG starts for this
Surveillance can be performed either from standby or hot
conditions. The provisions for warmup, discussed in
SR 3.8.1.2 and for gradual loading, discussed in ,

SR 3.8.1.3 are also applicable to this SR.

Although no power factor requirements are established by
this SR. a portion of the testing 1s performed between 0 and
1000 kVA'Rs. The practice of performing this entire test at
rated power factor has been determined to be unjustified,
potentially destructive, testing due to exceeding the
vendors recommendation for maximum voltage of the generator
if the DG output breaker should open during testing.

O Therefore, the DG is to be operated at rated power factor
Q for only a short duration during the performance of this

surveillance in accordance with the following guidance:

During tht period that the DG is loaded at a 5500 kW and
s 1000 kVAR. the following shall be performed once to verify
DG operability at rated power factor:

a. Over a two minute period, raise kVAR loading to
4125 kVAR:

b. Operate the DG at 4125 kVAR for 1 minute or until kVAR
and kW loading has stabilized; and

c. Reduce kVAR loading to s 1000 kVAR.

The load band is provided to avoid routine overloading of
the DG. Routine overloading may result in more frequent
teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY.

(w
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' BASES

SURVEILLANCE REQUIREMENTS (continued) _ j
The 18 month Frequency is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), takes into
consideration unit conditions required to perform the

. Surveillance.'and is intended to be consistent with expected
1'

fuel cycle lengths.

This Surveillance is modified by two Notes. Note 1 states |
that momentary transients (e.g. , due to changing bus loads)
do not invalidate this test. The reason for Note 2 is that i
during operation with the reactor critical, performance of
this Surveillance could cause perturbations to the
electrical distribution systems that could challenge
continued steady state operation and, as a result, plant

|Safety systems,
i

SR 3.8.1.15

This Surveillance demonstrates that the diesel engine can :
restart from a hot condition, such as subsequent to shutdown '

from normal Surveillances, and achieve the required voltage
and frequency within 10 seconds. The 10 second time is

o derived from the requirements of the accident analysis to
,(-) respond to a design basis large break LOCA. The 18 month !

Frequency is consistent with the recommendations of i

Regulatory Guide 1.9 (Ref. 3).

This SR is modified by two Notes. Note 1 ensures that the
test is performed with the diesel sufficiently hot. The
load band is provided to avoid routine overloading of the
DG. Routine overloads may result in more frequent teardown
inspections in accordance with vendor recommendations in
order to maintain DG OPERABILITY. The requirement that the
diesel has operated for at least 2 hours at full load
conditions prior to performance of this Surveillance is
based on manufacturer recommendations for achieving hot
conditions. Alternatively, the DG can be operated until ;

operating temperatures have stabilized. Note 2 states that '

momentary transients (e.g.. due to changing bus loads) do
not invalidate this test. i

,

| |
!

'(
\
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' BASES

SURVEILLANCE REQUIREMENTS (continued)
L

SR 3.8.1.16

As required by Regulatory Guide 1.9 (Ref. 3),
paragraph 2.2.11 this Surveillance ensures that the manual
synchronization and load transfer from the DG to the offsite
source can be made and the DG can be returned to ready to

| load status when offsite power is restored. It also ensures
| that the autostart logic is reset to allow the DG to reload
! if a subsequent loss of offsite power occurs. The DG is

considered to be in ready to load status when the DG is at
rated speed and voltage, the output breaker is open and can
receive an autoclose signal on bus undervoltage, and the
load sequence timers are reset.

|

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), and takes

| into consideration unit conditions required to perform the
| Surveillance.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required

n offsite circuit from service, perturb the electrical
Q distribution system, and challenge safety systems.

1

!

|
!

l

.

I
;
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| SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.17

Demonstration of the test mode override ensures that the DG
availability under accident conditions will not be

j' compromised as the result of testing and the DG will i

automatically reset to ready to load operation if a LOCA l

actuation signal is received during operation in the test I

mode. Ready to load operation is defined as the DG running
|at rated speed and voltage with the DG output breaker o]en. |

These provisions for automatic switchover are required )y,

| IEEE-308 (Ref. 9). paragraph 6.2.6(2).
,

|'

.The intent in the requirement associated with SR 3.8.1.17.b
is to show that the emergency loading was not affected by '

the DG operation in test mode. In lieu of actual,

| demonstration of connection and loading of loads, testing
that adequately shows the capability of the emergency loads
to perform these functions is acceptable. 1

This testing may include any series of sequential. I
l

overla ing, or total steps so that the entire connection
,and lo ing sequence is verified.

'

The 18 month Frequency is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), takes into
consideration unit conditions required to perform the
Surveillance and is intended to be consistent with expected
fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical i

distribution system and challenge safety systems. l

|

!

1
,

|
|
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| AC Sources-Operating
B 3.8.1

i

/3 . BASES !, k)
;

!
; SURVEILLANCE REQUIREMENTS (continued)
,-

j- SR 3.8.1.18

| Under accident and loss of offsite power conditions loads
'

are sequentially connected to the bus by the automatic load
,

sequence timers. The sequencing logic controls the
|

permissive and starting signals to motor breakers to prevent '

overloading of the DGs due to high motor starting currents.
The 10% load sequence time interval tolerance ensures that
sufficient time exists for the DG to restore frequency and
voltage prior to applying the next load and that safety I
analysis assumptions regarding ESF equipment time delays are
not violated. Reference 2 provides a summary of the

'

automatic loading of ESF buses. !

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), takes into
consideration unit conditions required to perform the

| Surveillance and is intended to be consistent with expected
| fuel cycle lengths. |

| This SR is modified by a Note. The reason for the Note is i' r~ that performing the Surveillance would remove a required i

!,
' offsite circuit from service, perturb the electrical'

distribution system, and challenge safety systems.

;
'

.
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AC Sources-Operating
B 3.8.1

i
'

BASES
-

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.19

In the event of a DBA coincident with a loss of offsite
)ower, the DGs are required to supply the necessary power to
ESF systems so that the fuel, RCS, and containment design
limits are not exceeded.

This Surveillance demonstrates the DG operation. as
discussed in the Bases for SR 3.8.1.11. during a loss of
offsite power actuation test signal in conjunction with an
ESF actuation signal. In lieu of actual demonstration of
connection and loading of loads, testing that adequately
shows the capability of the DG system to perform these
functions is acceptable. This testing may include any
series of sequential, overlapping. or total steps so that
the entire connection and loading sequence is verified.

The Frequency of 18 months takes into consideration unit
conditions required to perform che Surveillance and is
intended to be consistent with an expected fuel cycle length
of 18 months.

.( This SR is modified by a Note. The reason for the Note is
that the performance of the Surveillance would remove a
required offsite circuit from service, perturb the
electrical distribution system, and challenge safety
systems.

SR 3.8.1.20

This Surveillance demonstrates that the DG starting
independence has not been compromised. Also, this
Surveillance demonstrates that each engine can achieve
proper speed within the specified time when the DGs are
started simultoneously.

The 10 year Frequency is consistent with the recommendations
of Regulatory Guide 1.9 (Ref. 3).

|

,

i
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.f3 BASES- I
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|: AC Sources-Shutdown :
L B 3.8.2 |

l -

;. ' T, t'g B 3.8 ELECTRICAL POWER SYSTEMS

, B 3.8.2' AC Sources-Shutdown
,

| BASES

,

BACKGROUND A description of.the AC sources is provided in the Bases for
LCO 3.8.1. "AC Sources -Operating. "

|
'

.

APPLICABLE The OPERABILITY of the minimum AC sources during MODES 5
| SAFETY ANALYSES and 6. and during movement of irradiated fuel assemblies

i
i ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

| c. Adequate AC electrical power is provided to mitigate
L,m events postulated during shutdown, such as a fuel
Q handling accident.

;

! In general, when the unit is shut down, the Technical '

Specifications requirements ensure that the unit has the
capability to mitigate the consequences of postulated

t accidents. However, assuming a single failure and
i. concurrent loss of all offsite or all onsite power is not ,

I required. The rationale for this is based on the fact that '

i many Design Basis Accidents (DBAs) that are analyzed in
MODES 1. 2, 3. and 4 have no specific analyses in MODES S
and 6. Worst case bounding events are deemed not credible
in MODES 5 and 6 because the energy contained within the
reactor pressure boundary, reactor coolant temperature and I

y pressure, and the corresponding stresses result in the
probabilities of occurrence being significantly reduced or
eliminated, and in minimal consecuences. These deviations
from DBA analysis assumptions anc design requirements during
shutdown conditions are allowed by the LCO for required.

systems.

:

,

-
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AC Sources-Shutdown
B 3.8.2

[ BASES

APPLICABLE SAFETY ANALYSES (continued)

During MODES 1. 2, 3, and 4, mrious deviations from the
analysis assumptions and design requirements are allowed
within the Required Actions. This allowance is in
recognition that certain testing and maintenance activities
must be conducted provided an acceptable level of risk is
not exceeded. During MODES 5 and 6, performance of a
significant number of required testing and maintenance
activities is also required. In MODES 5 and 6, the
activities are generally planned and administratively
controlled. Relaxations from MODES 1, 2, 3. and 4
LCO requirements are acceptable during shutdown modes based ,

on: |

a. The fact that time in an outage is limited. This is a I
risk prudent goal as well as a utility economic |

consideration;

b. Requiring appropriate compensatory measures for
certain conditions. These may include administrative
controls, reliance on systems that do not necessarily
meet typical design requirements applied to systems
credited in operating MODE analyses, or both;

c. Prudent utility consideration of the risk associated
with multiple activities that could affect multiple
systems; and

d. Maintaining, to the extent practical, the ability to
perform required functions (even if not meeting
MODE 1. 2, 3. and 4 OPERABILITY requirements) with
systems assumed to function during an event.

In the event of an accident during shutdown this
LC0 ensures the capability to support systems necessary to
avoid immediate difficulty, assuming either a loss of all
offsite power or a loss of all onsite Diesel Generator (DG)
power.

| The AC sources satisfy Criterion 3 of
'

10 CFR 50.36(c)(2)(ii).

!
:

.p
,V
'
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AC Sources-Shutdown
B 3.8.2

' BASES'

;

LC0 One qualified circuit capable of supplying the onsite
Class 1E power distribution subsystem (s) of LCO 3.8.10.
" Distribution Systems-Shutdown." ensures that all required i.

loads are capable of being )owered from offsite power. An
'

1OPERABLE DG, associated witi one of the distribution
subsystem division (s) required to be OPERABLE by LCO 3.8.10.

,

i

ensures a diverse power source is available to provide
electrical power support, assuming a loss of the offsite
circuit. Together. OPERABILITY of the required qualified
circuit and DG ensures the availability of sufficient AC
sources to operate the unit in a safe manner and to mitigate

| the consequences of postulated events during shutdown (e.g..
.

|fuel handling accidents).

The qualified circuit must be capable of maintaining rated
frequency and voltage, and accepting required loads during ;

an accident. while connected to the Engineered Safety '

Feature (ESF) bus (es). Qualified circuits are those that !

are described in the UFSAR and are part of the licensing |
basis for the plant. A description of the qualified

,

circuits is contained in the Bases for LC0 3.8.1 "AC
'

Sources -Operating, "
,

The DG must be capable of starting, accelerating to rated
speed and voltage, and connecting to its respective ESF bus i

on detection of bus undervoltage. This sequence must be |
6ccomplished within 10 seconds. The DG must be capable of '

accepting required loads within the assumed loading sequence
intervals, and continue to operate until offsite power can
be restored to the ESF buses. These capabilities are
required to be met from a variety of initial conditions such
as DG in normal standby with the engine hot and DG in

i standby at ambient conditions.

Proper sequencing of loads, including tripping of
nonessential loads, is a required function for DG

l OPERABILITY.

It is acceptable for divisions to be cross tied during !
L shutdown conditions, allowing a single offsite power circuit
! to supply all required divisions.

!
:

1
'

,

1

O
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AC Sources-Shutdown
B 3.8.2

P

O BASESG .

>

APPLICABILITY The AC sources required to be OPERABLE in MODES 5 and 6. and
at all times durin
provide assurance g movement of irradiated fuel assemblies,that: i

a. Systems to provide adequate coolant inventory makeup ,

are available for the irradiated fuel assemblies in
the core:

| b. Systems needed to mitigate a fuel handling accident
are available: .

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available: and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold -

shutdown condition or refueling condition. !

The AC power requirements for MODES 1, 2, 3 and 4 are
covered in LC0 3,8.1.

I-

ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However,
since irradiated fuel assembly movement can occur in MODE 1,
2, 3, or 4, the ACTIONS have been modified by a Note stating
that LC0 3.0.3 is not a)plicable. If moving irradiated fuel

i

assemblies while in MODE 5 or 6. LCO 3.0.3 would not specify .

any action. If moving irradiated fuel assemblies while in l
MODE '1, 2, 3. or 4 the fuel movement is independent of

! reactor operations. Therefore, in either case, inability to'

suspend movement of irradiated fuel assemblies would not be
; sufficient reason to require a reactor shutdown.

|

! !

! !
:

|
l
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AC Sources-Shutdown
B 3.8.2

? BASES [
ACTIONS (continued)

!

A.1
,

!

The qualified circuit would be considered inoperable if it -

were not available to one required ESF division. Since two
divisions may be required by LCO 3.8.10. the one division
with offsite power available may be capable of supporting
sufficient required features (i.e.. systems, subsystems,
trains, components, and devices) to allow continuation of
CORE ALTERATIONS and fuel movement. By the allowance of the
option to declare required features inoperable. with no
offsite power available, appropriate restrictions will be
implemented in accordance with the affected required
features LCO's ACTIONS.

l

|

|

O.

a
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,
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AC Sources-Shutdown
B 3.8.2

ID BASESO
ACTIONS (continued)

i

A.2.1. A.2.2. A.2.3. A.2.4. A.2.5. B.1. B.2. B.3. B.4. and
B.5

With the offsite circuit not available to one or more
required divisions, the option would still exist to declare
all required features inoperable. Since this option may
involve undesired administrative efforts, the allowance for
sufficiently conservative actions is made. With the
required DG inoperable, the minimum required diversity of AC
power sources is not available. It is, therefore, required
to suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies, operations involving positive reactivity
additions, and declare the affected Low Temperature
Overpressure Protection (LTOP) features required by
LCO 3.4.12. " Low Temperature Overpressure Protection (LTOP)
System" inoperable. The Required Action to declare the
affected LTOP features inoperable allows the operator to
evaluate the current unit conditions and to determine which
(if any) of the LTOP features have been affected by the loss
of power. The Required Action to suspend positive
reactivity additions does not preclude actions to maintain
or increase reactor vessel inventory provided the required' dp SDM is maintained. Suspension of these activities does not
preclude completion of actions to establish a safe

l
conservative condition. These actions minimize the !
probability or the occurrence of postulated events. It is .1

further required to immediately initiate action to restore
the required AC. sources and to continue this action until
restoration is accomplished in order to provide the
necessary AC power to the plant safety systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required AC electrical power sources
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power. ,

|

|

!
.
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AC Sources-Shutdown
B 3.8.2

O BASES(a
ACTIONS (continued)

Pursuant to LCO 3.0.6. the Distribution System's ACTIONS
would not be entered even if all AC sources to it are
inoperable. resulting in de-energization. Therefore, the
Recuired Actions of Condition A are modified by a Note to
incicate that when Condition A is entered with no AC power
to any required ESF bus, the ACTIONS for LCO 3.8.10 must be
immediately entered. This Note allows Condition A to
provide requirements for the loss of the offsite circuit.
whether or not a division is de-energized. LCO 3.8.10 would
provide the appropriate restrictions for the situation
involving a de-energized division.

SURVEILLANCE SR 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are
necessary for ensuring the OPERABILITY of the AC sources in
other than MODES 1. 2. 3 and 4. SR 3.8.1.8 is not required
to be met since only one offsite circuit is required to be
OPERABLE. SR 3.8.1.17 is not required to be met because the

o required OPERABLE DG is not required to undergo periods of
( being synchronized to the offsite circuit. SR 3.8.1.20 is

not required to be met because starting independence is not
required with the DG that is not required to be operable.

This SR is modified by a Note. The reason for the Note is
to 3reclude requiring the OPERABLE DG from being paralleled
wit 1 the offsite power network or otherwise rendered
inoperable during performance of SRs. and to preclude
de-energizing a required 4160 V ESF bus or disconnecting a
required offsite circuit during performance of SRs. With
limited AC sources available, a single event could
compromise both the required circuit and the DG. It is the
intent that these SRs must still be capable of being met,
but actual performance is not required during periods when
the DG and offsite circuit is required to be OPERABLE.
Refer to the corresponding Bases for LCO 3.8.1 for a
discussion of each SR.

REFERENCES None.

/~N
V
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Diesel Fuel Oil
B 3.8.3 I

,

f B 3.8 ELECTRICAL POWER SYSTEMS I

B 3.8.3 Diesel Fuel Oil |

BASES

-1
BACKGROUND Each Diesel Generator -(DG) is provided with fuel oil

!capacity sufficient to operate that diesel for a period of |

7 days while the DG is supplying maximum post loss of |
coolant accident load demand discussed in the UFSAR. |Section 9.5.4.2 (Ref. 1). The station fuel oil system is i
comprised of two outside storage tanks (one 50.000 gal and |
one 125.000 gal) which are the source for all of the fuel

;'

oil needs for the station. These outside tanks are normally |

the source of "new" fuel oil. Each Unit 1 DG is 3rovided
'

with two 25.000 gallon inside storage tanks. Eac1 Unit 2 DG
is provided with one 50.000 gallon inside storage tank.
These inside storage tanks are the source of the required
" stored" fuel oil . This onsite fuel oil capacity is

;

sufficient to operate the DGs for longer than the time to ;

replenish the onsite supply from outside sources.

Fuel oil is transferred from the inside storage tank (s) to
1p the day tank by either of two transfer pumps associated with '

() each DG, Independence of pumps and piping precludes the
,

failure of one pump, or the rupture of any pipe. valve or !

tank (s) to result in the loss of more than one DG. I

For proper operation of the standby DGs it is necessary to
ensure the proper quality of the fuel oil. Regulatory
Guide 1.137 (Ref. 2) addresses the recommended fuel oil
practices as supplemented by ANSI N195 (Ref. 3). The fuel
oil properties governed by these SRs are the water and
sediment content, the kinematic viscosity, specific gravity
(or API gravity), and particulate level.

i

O
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Diesel Fuel Oil
B 3.8.3 :

|

O. BASES
V

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 4), and in

the UFSAR. Chapter 15 (Ref. 5), assume Engineered Safety
Feature (ESF) systems are OPERABLE. The DGs are designed to '

provide sufficient capacity, capability, redundancy, and
reliability to ensure the availability of necessary power to |
ESF systems so that fuel. Reactor Coolant System and
containment design limits are not exceeded. These limits
are discussed in more detail in the Bases for Section 3.2,
Power Distribution Limits: Section 3.4. Reactor Coolant
System (RCS): and Section 3.6. Containment Systems. I

l
Since the diesel fuel oil supports the operation of the
standby AC power sources, they satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

l
LCO Stored diesel fuel oil is required to have sufficient supply !

for 7 days of maximum post accident load operation. It is i
also required to meet specific standards for quality. This
requirement, in conjunction with an ability to obtain

Iq replacement supplies within 7 days, supports the
'j availability of DGs required to shut down the reactor and to

maintain it in a safe condition for an Anticipated i
Operational Occurrence (A00) or a postulated DBA with loss ;
of offsite power. DG day tank fuel requirements, as well as ltransfer capability from the storage tank to the day tank. |
are addressed in LCO 3.8.), "AC Sources-Operating " and

iLC0 3.8.2, "AC Sources-Shutdown '

1

|

APPLICABILITY The AC sources (LCO 3.8.1 and LC0 3.8.2) are required to
ensure the availability of the required power to shut down i

the reactor and maintain it in a safe shutdown condition '

after an A00 or a postulated DBA. Since the stored diesel
fuel oil supports LCO 3.8.1 and LC0 3.8.2, stored diesel
fuel oil is required to be within limits when the associated
DG is required to be OPERABLE.

O
V
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Diesel Fuel Oil
B 3.8.3 !

t

'3ASES.

i

ACTIONS The ACTIONS Table is modified by a Note indicating that
separate Condition entry is allowed for each DG. This is
acceptable. since the Required Actions for each Condition

.

.

provide appropriate compensatory actions for each DG Fuel
|Oil System. Complying with the Required Actions for one !

inoperable DG Fuel Oil System may allow for continued
ioperation, and subsequent inoperable DG Fuel Oil System (s) ;

are governed by separate Condition entry and application of i
associated Required Actions.

A.1

In this Condition, the 7 day fuel oil supply for a DG is not ;

available. However, the Condition is restricted to fuel oil *

level reductions that maintain at least a 6 day supply.
These circumstances may be caused by events. such as full ,

;

load operation required after an inadvertent start while at '

minimum required level, or feed and bleed operations, which
may be necessitated by increasing particulate levels or eny
number of other oil quality degradations. This restriction
allows sufficient time for obtaining the requisite
replacement volume and performing the analyses required !prior to addition of fuel oil to the tank (s). A period of-

;.(~)- 48 hours is considered sufficient to complete restoration of
the required level prior to declaring the DG inoperable.
This period is acceptable based on the remaining capacity
(> 6 days), the fact that procedures will be initiated to ,

obtain replenishment, and the low probability of an event
during this brief period.

O
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Diesel Fuel Oil i'
B 3.8.3

BASES

ACTIONS (continued)

fL1
P

This Condition is entered as a result of a failure to meet
the acceptance criterion of SR 3.8.3.2. Normally, trending
of particulate levels allows sufficient time to correct high
particulate levels prior to reaching the limit of
acceptability. Poor sample procedures (bottom sampling),.

contaminated sampling equipment, and errors in laboratory
analysis can produce failures that do not follow a trend. i

Since the presence of particulates does not mean failure of !
the fuel oil to burn properly in the diesel engine. and
particulate concentration is unlikely to change
significantly between Surveillance Frequency intervals, and
proper engine performance has been recently demonstrated
(within 31 days). it is prudent to allow a brief ~

,

prior to declaring the associated DG inoperable. periodThe 7 day
Completion Time allows for further evaluation, resampling
and re-analysis of the DG fuel oil.

;

C.J.

O With the new fuel oil properties defined in the Bases for iV SR 3.8.3.2 not within the required limits (after having been
added to the storage tank (s): thus making it part of the,

storec' fuel), a period of 30 days is allowed for restoring
the stored fuel oil properties. This period provides '

sufficient time to test the stored fuel oil to determine |
that the new fuel oil, when mixed with previously stored*

fuel oil, remains acceptable, or to restore the stored fuel
oil properties. This restoration may involve feed and bleed ,

procedures. filtering, or combinations of these procedures.
Even if a DG star' ind load was required during this time

,

'

interval and tb el oil properties were outside limits,
there is a higt kelihood that the DG would still be !
capable of performing its intended function. j

;

D.1

l With a Required Action and associated Completion Time not |
met, or one or more DGs with fuel oil not within limits for 1

reasons other than addressed by Conditions A through C. the
associated DG may be incapable of performing its intended
function and must be immediately declared inoperable. ;

!

/

(.) '
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Diesel Fuel Oil i

B 3.8.3
, a

d(' BASES

:

SURVEILLANCE SR 3.8 3.1
REQUIREMENTS -

This SR provides verification that there is an adequate
inventory of fuel oil in the storage tanks to support each
DG's operation for 7 days at full load. The 7 day period is ;
sufficient time to place the unit in a safe shutdown
condition and to bring in replenishment fuel from an offsite
location.

The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available. since low level alarms are
provided and unit operators would be aware of any large uses

,
.

;
' of fuel oil during this period. :

SR 3.8.3.2

The tests of fuel oil prior to addition to the storage
.

tank (s) are a means of determining whether new fuel oil is
of the approariate grade and has not been contaminated with
substances tlat would have an immediate, detrimental impact
on diesel engine combustion. If results from these tests
are within acce) table limits, the fuel oil may be added to i

the storage tancs without concern for contaminating then '() entire volume of fuel oil in the storage tanks. These tests |are to be conducted prior to adding the new fuel to the
storage tank (s), but in no case is the time between sampling
(and associated results) of new fuel and addition of new i
fuel oil to the storage tank to exceed 30 days. The tests.

'

limits, and ap)licable ASTM Standards for the tests listed
in the Diesel ruel Oil Testing Program of Specification
5.5.13 are as follows:

1

!

|

|
1

(
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Diesel Fuel Oil
'S 3.8.3

BASFS '

SURVEILLANCE REQUIREMENTS (continued)
,

a. Sample the new fuel oil in accordance with
ASTM D4057 (Ref. 6):

b. Verify in accordance with the tests specified in
ASTM D975-81 (Ref. 6) that the sample has an absolute
specific gravity at 60 F of 2 0.83 and s 0.89 or an
API gravity at 60 F of a 27 and s 39 . a kinematic
viscosity at 40 C of a 1.9 centistokes and s 4.1
centistokes, and a flash point of a 125 F: and

c. Verify that the new fuel oil has a clear and bright
appearance with proper color when tested in accordance
with ASTM D4176-82 (Ref. 6).

Failure to meet any of the above limits is cause for
rejecting the new fuel oil, but does not represent a failure
to meet the LC0 concern since the fuel oil is not added to
the storage tanks.

Following the initial new fuel oil sample, the fuel oil is
analyzed to establish that the other properties specified in
Table 1 of ASTM D975-81 (Ref. 7) are met for new fuel oil

s") when tested in accordance with ASTM D975-81 (Ref. 6), except
that the analysis for sulfur may be 3erformed in accordance
with ASTM D1552-79 (Ref. 6) or ASTM 32622-82 (Ref. 6). These
additional analyses are required by Specification 5.5.13.
" Diesel Fuel Oil Testing Program." to be performed within
30 days following sampling and addition. This 30 day time
period is intended tc assure: 1) that the sample taken is
not more than 30 days old at the time of adding the fuel oil
to the storage tank, and 2) that the results of a new fuel
oil sample (sample obtained 3rior to addition but not_more
than 30 days prior to) are o)tained within 30 days after
addition. The 30 day period is acceptable because the fuel
oil properties of interest even if they were not within
stated limits, would not have an immediate effect on DG
operation. This Surveillance ensures the availability of
high quality fuel oil for the DGs.

,
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Diesel Fuel Oil
B 3.8.3

(] BASES

SURVEILLANCE REQUIREMENTS (continued)

Fuel oil degradation during long term storage shows up as an
increase in particulate. due mostly to oxidation. The
presence of particulate does not mean the fuel oil will not

" burn properly in a diesel engine. The particulate can cause
fouling of filters and fuel oil injection equipment,
however, which can cause engine failure.

Particulate concentrations should be determined in
accordance with ASTM D2276 (Ref. 6). This method involves a
determination of total particulate concentration in the fuel
oil and has a limit of 10 mg/1. It is acceptable to obtain
a field sample for subsequent laboratory testing in lieu of
field testing. Each tank must be considered and tested
separately since the total stored fuel oil volume is
contained in two or more interconnected tanks.

The Frequency of this test takes into consideration fuel oil
degradation trends that indicate that particulate
concentration is unlikely to change significantly between
Frequency intervals.

.
- SR 3.8.3.3
"

Microbiological fouling is a major cause of fuel oil
d?yadation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the
fuel storage tanks once every 31 days eliminates the,

necessary environment for bacterial survival. This is the
most effective means of controlling microbiological iculing.
In addition. it eliminates the poteritial for water
entrainment in the fuel oil during DG operation. Water may
come from any of several sources including condensation,
ground water, rain water, and contaminated fuel oil, and
from breakdown of the fuel oil by bacteria. Frequent
checking for and removal of accumulated water minimizes
fouling and provides data regarding the watertight integrity
of the fuel oil system. The Surveillance frequencies are
established consistent with the recommendations of
Regulatory Guide 1.137 (Ref. 2). This SR is for preventive
maintenance. The presence of water does not necessarily
represent failure of this SR. provided the accumulated water
is removed during performance of the Surveillance.

Ov
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'

B 3.8.3 r

('') ' BASES
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,

REFERENCES 1. UFSAR, Section 9.5.4.2.

t. 2. Regulatory Guide 1.137.

3. ANSI N195-1976, Appendix B.
,

4. UFSAR, Chapter 6. -

5. UFSAR. Chapter 15. ,

6. ASTM Standards: D4057: D975-81: 04176-82: D1552-79: ;

D2622-82: D2276.

7. ASTM Standards. D975. Table 1.
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DC Sources-Operating
,

B 3.8.4
!

( B 3.8 ELECTRICAL POWER SYSTEMS
'

B 3.8.4 DC Sources-Operating

BASES

BACKGROUND The station DC electrical )ower system provides the AC !

emergency power system wit 1 control power. It also provides .

both motive and control power to selected safety related
equipment and AC instrument bus power (via inverters). As
required by 10 CFR 50. Appendix A. GDC 17 (Ref.1) the DC
electrical power system is designed to have sufficient
independence, redundancy, and testability to
safety functions, assuming a single failure. perform itsThe DC
electrical power system also conforms to the recommendations '

L of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).. -

t
1

| The 125 VDC electrical power system for each unit consists '

i of two independent and redundant safety related Class 1E DC
j electrical power subsystems (Division 11 (21) and ;

Division 12 (22)). Each subsystem consists of one 125 VDC
battery, the associated battery charger for each battery.
and all the associated control equipment and interconnecting,

|p cabling.
!|U During normal operation, the 125 VDC loads are powered from

the battery chargers with the batteries floating on the'
i

system. In case of a loss of normal power to the battery
charger, the DC load is automatically powered from the

,

i

station battery.
'

t

| The Division 11 (21) and Division 12 (22) DC electrical
| power subsystems provide the control power for its
| associated Class 1E AC power load group. 4.16 kV switchgear,
j- and 480 V load centers. The DC electrical power subsystems '

also provide DC electrical power to the inverters, which in !turn power the AC instrument buses. . Additionally. the .

Class 1E 125 VDC electrical power subsystems 3rovide power lL

L to the 6.9 kV Reactor Coolant Pump (RCP) breacers and the
non-Class 1E 125 VDC buses. The connection between the
Class 1E and non-Class 1E 125 VDC buses contains fuses to
ensure that a fault on the non-Class 1E bus does not cause a
loss of the Class 1E bus.

L

i

O
.
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DC Sources -Operating
B 3.8.4

4

BASES

BACKGROUND (continued) !

: The DC power distribution system is described in more detail l

in Bases for LCO 3.8.9. " Distribution System-Operating." I,

and LCO 3.8.10. " Distribution Systems -Shutdown. " |
1

Each battery was sized based upon supplying the design duty
cycle in the event of a loss of offsite AC power concurrent '

with a Loss Of Coolant Accident (LOCA) and a single failure
of a Diesel Generator (DG). Each battery has a nominal i

rating of 1760 ampere-hours for AT&T (2320 ampere-hours for
C&D) at the 8 hour discharge rate to an end voltage of
1.75 volts per cell, and was . sized based upon continuously
carrying the various estimated loads. The batteries were
sized in accordance with IEEE-485-1983 (Ref. 5).

Each 125 VDC battery is separately housed in a ventilated
room apart from its charger and distribution centers. Each i
subsystem is located in an area separated physically and
electrically from the other subsystem to ensure that a
single failure in one subsystem does not cause a failure in
a redundant subsystem. There is no sharing between. ;
redundant Class 1E subsystems, such as batteries, battery |

< chargers, or distribution panels. While it is possible to I
( interconnect the Unit 1 and Unit 2 DC electrical power

subsystems, they normally remain disconnected, except when a
DC source must be taken out of service for the purposes of

;maintenance and/or testing. or in the event of a failure of j
a DC source. '

|

!

4

i
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DC Sources-Operating
B 3.8.4

BASES

BACKGROUND (continued)

The crosstie between 125 VDC ESF buses 111 and 211 and the
crosstie between 125 VDC ESF buses 112 and 212 are each
provided with two normally locked open, manually operated
circuit breakers. No interlocks are provided since the

.

interconnected buses are not redundant. However, if one |battery is inoperable, procedural and administrative
controls are used to limit the connected load to 100 amps i

for AT&T (200 amps for C&D) based on not exceeding the
OPERABLE battery capacity. These controls ensure that
combinations of maintenance and test operations will not ;
preclude the system capabilities to supply power to the ESF l

| DC loads. The provisions of administratively controlled.
'

manually actuated, interconnections between the
l non-redundant Class 1E DC buses increases the overall
! reliability and availability of the DC systems for each unit I

in that it provides a means for manually providing )ower to '

a DC bus at a time when it would otherwise have to 3e
out-of-service (e.g.. to perform a battery discharge test
during an outage, to replace a damaged cell. etc.).
Crosstie breaker closed alarms are also provided to alert

; the operator when the units are crosstied.

Each Division 11 (21) and Division 12 (22) DC electrical"
! power subsystem battery charger has ample power output
I capacity for the steady state operation of connected loads

required during normal o)eration. while at the same time
maintaining its battery 3ank fully charged. Each battery;

charger also has sufficient capacity to restore the battery
j from the design minimum charge to its fully charged state
! within 24 hours while supplying normal steady state loads

i
i discussed in the UFSAR, Chapter 8 (Ref. 4).

)

I

d
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DC Sources-Operating
B 3.8.4

;

IN BASES!C
,

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 6), and in

the UFSAR. Chapter 15 (Ref. 7), assume that Engineered
Safety Feature (ESF) systems are OPERABLE. The DC
electrical power system provides normal and emergency DC
electrical power for the DGs emergency auxiliaries, and

i control and switching during all MCDES of operation.

The OPERABILITY of the DC sources is consistent with the
| initial assumptions of the accident analyses and is based

upon meeting the design basis of the plant. This includes;

| maintaining the DC electrical power distribution subsystem
,
'

OPERABLE during accident conditions in the event of:

; a. An assumed loss of all offsite AC power or all onsite
| AC power sources: and

b. A worst case single failure. ;

The DC sources satisfy Criterion 3 of,

| 10 CFR 50.36(c)(2)(ii).
i

,O'

:

I

|

|

!

,

|

l

:
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DC Sources-Operating
'
i

B 3.8.4

O BASES
LJ ,

LC0 The DC electrical power subsystems, each subsystem
consisting of:

a. a battery;

b. battery charger; and

c. the corresponding control equipment and .

interconnecting cabling supplying power to the
associated bus within the division,

are required to be OPERABLE to ensure the availability of
the required power to shut down the reactor and maintain it
in a safe condition after an Anticipated Operational
Occurrence (A00) or a aostulated DBA. Loss of any division :
DC electrical power su3 system does not prevent the minimum ;

safety function from being performed (Ref. 4). Furthermore,
at least one crosstie breaker htween Division 11 and
Division 21 and at least one crosstie breaker between
Division 12 and Division 22, is required to be open to,

maintain independence between the units.
'

A An OPERABLE DC electrical power subsystem requires the
'-- U required battery and respective charger to be operating and

connected to the associated DC bus.
J

APPLICABILITY The DC electrical power sources are required to be OPERABLE
2 in MODES 1, 2, 3, and 4 to ensure safe unit operation and to

ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s or abnormal transients; and

;

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power requirements for MODES 5 and 6 are
addressed in LC0 3.8.5, "DC Sources-Shutdown."

,
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DC Sources-Operating
B 3.8.4

fl BASES
V

ACTIONS A.1 and A.2
;

Condition A addresses the event of having one battery I
charger inoperable, and provides for restoration of
electrical power to the associated DC bus by use of the

i crosstie capability to the opposite unit. The 2 hour ,

| Completion Time allows adequate time to evaluate the cause
I for battery charger failure, to determine whether the
; opposite unit's DC bus is available for support, and to j
i perform the crosstie procedure. The battery charger is
i required to be restored to OPERABLE status within 24 hour:

in order to reestablish the independence of DC subsystems.
while providing a reasonable amount of time for repairs. By
limiting the crosstied conditions of operating units to
24 hours, the likelihood of an event occurring which could
place either unit in jeopardy is minimized. (Note. there ,

are no load restrictions applicable to the opposite unit's
DC bus in this condition.)

B.1 |

| Condition B addresses the situation of crosstieing the
'

n operating unit s DC bus to the opposite unit, which has an!

.

| V' inoperable battery charger, when the opposite unit is
' operating in MODE 1, 2. 3. or 4. This provision is included i
| to accommodate unexpected failures, maintenance. and/or
f testing of the opposite unit's DC subsystems. The
'

Completion-Time for Required Action B.1 of 60 hours is
adequate to allow testing and restoration activities. In
this Condition. the opposite unit's battery is assumed to

i

remain OPERABLE. Therefore, the function of the crosstie is '

to maintain the opposite unit's battery fully charged and to
;

| supply the minimal opposite unit DC loads. The 60 hours is |

| based on the 24 hours the opposite unit has to restore the
'

inoperable charger and the 36 hours the opposite unit would
have to reach MODE 5. if the charger is not restored to

)OPERABLE status. When the opposite unit reaches MODE 5.
! Condition C is entered. Requiring the associated crosstie
'

breaker to be opened within 60 hours also ensures that
independence of the DC subsystems is reestablished.

'
I

(Oa
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DC Sources-Operating
B 3.8.4

(] BASES I

ACTIONS (continued)

C.1 and C.2 :

,

Condition C addresses an operating unit's DC bus that is
crosstied to the opposite unit's associated DC bus, which
has an inoperable source (i.e., battery or battery charger),
when the opposite unit is shutdown. This provision is
included to accommodate maintenance and/or testing of the
shutdown unit's DC subsystems.

.

With the shutdown unit's battery inoperable the o3erating
unit will be recuired to supply all loads on the slutdown |unit's crosstiec bus should an event occur on the shutdown :
unit. Therefore Required Action C.1 specifies that the |

possible loading on the shutdown unit's DC bus be verified
to be s 100 amps for AT&T (s 200 amps for C&D) once per
12 hours. Limiting the load to 100 amps for AT&T (200 amps
for C&D) ensures that the operating unit's DC subsystem will

,

'

not be overloaded in the event of a concurrent event on the
i operating unit. Required Action C.1 is modified by a Note

only requiring Required Action C.1 when the opposite unit
has an inoperable battery.

h Required Action C.2 recuires the associated crosstie breaker
'

to be opened within 7 cays and ensures that measures are
being taken to restore the inoperable battery or battery
charger and reestablish independence of the DC subsystems.

BRAIDWOOD - UNITS 1 & 2 B 3.8.4 - 7 Revision 0
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i B 3.8.4
!

BASES

ACTIONS (continued) I

| [L1

Condition D represents one division with a loss of ability
to completely respond to an event and a potential loss of l

;

l' ability for the DC division to remain energized during i

| normal operation. It is, therefore, imperative that the
operator's attention focus on stabilizing the unit.
minimizing the potential for complete loss of DC power to
the affected division. The 2 hour limit is consistent with
the allowed time for an inoperable DC distribution system ldivision. i

If one of the re
inoperable (e.g.qu' red DC electrical power subsystems is |

noperable battery or one DC division :,,

crosstied to t% op)osite-unit DC division that does not !|
have an in perable )attery charger) the remaining DC |electrtal power subsystem has the capacity to support a i

safe shutdown and to mitigate an accident condition. Since '

a subsequent worst case single failure would, however. !
result in the complete loss of the remaining 125 VDC
electrical power subsystems with attendant loss of ESF

p functions, continued power operation should not exceed
2 hours. The 2 hour Completion Time is based on Regulatory 1,. t.'
Guide 1.93 (Ref. 8) and reflects a reasonable time to assess |

'

| unit status as a function of the inoperable DC electrical )
power subsystem and, if the DC electrical power subsystem is !

not restored to OPERABLE status, to prepare to effect an
orderly and safe unit shutdown.

E.1 and E.2

If the inoperable DC elect-ical power subsystem cannot be
restored to OPERABLE status, or the crosstie breaker (s)
cannot be opened, within the required Com)letion Time, the
unit must be brought to a MODE in which t1e LCO does not
apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within,

| 36 hours. The allowed Completion Times are reasonable.
! based on operating experience, to reach the recuired unit

conditions from full power conditions in an orcerly manner,

and without challenging plant systems. The Completion Time
to bring the unit to MODE 5 is consistent with the time
required in Regulatory Guide 1.93 (Ref. 8).

,

O
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| DC Sources-Operating
| B 3.8.4
|

/~'\ BASES
U

|

' SURVEILLANCE SR 3.8.4.1 I

| REQUIREMENTS
!

Verifying battery terminal voltage while on float charge
helps to ensure the effectiveness of the charging system and
the ability of the batteries to perform their intended
function. Float charge is the condition in which the

! charger is supplying the connected loads and the continuous
i charge required to overcome the internal losses of a battery'

and maintain the battery in a fully charged state. The
'

voltage requirements are based on the nominal design voltage
of the battery and are consistent with the initial voltages
assumed in the battery sizing calculations. The 7 day
Frequency is consistent with manufacturer recommendations
and IEEE-450 (Ref. 9).

SR 3.0 4.2

Visual inspection to detect corrosion of the battery cells !
| and connections, or measurement of the resistance of each

intercell, interrack, intertier, and terminal connection.;

; provides an indication of physical damage or abnormal
deterioration that could potentially degrade battery

p performance.
I \

The limits established for this SR must not be above the
ceiling value established by the manufacturer.

Connection resistance is obtained by subtracting the normal
resistance of the interrack (cross room rack) connector or
the intertier (bi-level rack) connector from the measured

| intercell (cell-to-cell) connection resistance.

The Surveillance Frequency for these inspections, which can
oetect conditions that can cause power losses due to
resistance heating, is 92 days. This Frequency is
considered acceptable based on operating experience related
to detecting corrosion trends.

e

1

l
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| DC Sources-Operating
'

B 3.8.4
i

BASES

| SbRVEILLANCE REQUIREMENTS (continued)
|

SR 3.8.4.3

Visual inspection of the battery cells, cell plates, and
i battery racks provides an indication of physical damage or

abnormal deterioration that could potentially degrade
battery performance. The presence of physical damage or
deterioration does not necessarily represent 6 failure of
this SR, provided an evaluation determines that the physical
damage or deterioration does not affect the OPERABILITY of
the battery (its ability to perform its design function).

i

SR 3.8.4.4 and SR 3.8.4.5

Visual inspection and resistance measurements of intercell,
interrack, intertier, and terminal connections provide an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The
anticorrosion material is used to help ensure good

i electrical connections and to reduce terminal deterioration.
| The visual inspection for corrosion is not intended to

require removal of and inspection under each terminal
! connection. The removal of visible corrosion is ap) preventive maintenance SR. The presence of visible("

corrosion does not necessarily represent a failure of this
SR provided visible corrosion is removed during performance
of SR 3.8.4.4.

| The connection resistance limits for SR 3.8.4.5 shall not be
above the ceiling value established by the manufacturer.

Connection resistance is obtained by subtracting the normal
resistance of the interrack (cross room rack) connector or
the intertier (bi-level rack) connector from the measured
intercell (cell-to-cell) connection resistance.

:

L

|

|
|
t

.
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B 3.8.4

| .

O BASES(G
SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.4.6

This SR requires that each battery charger be capable of
supplying 400 amps and 125 V for a 8 hours. These
requirements are based on the design capacity of the
chargers (Ref. 4). According to Regulatory Guide 1.32
(Ref. 10) the battery charger output capacity is required
to be based on the largest combined demands of the various
steady state loads and the charging demands to restore the,

'

battery from the design minimum charge state to the fully
'

charged state, irrespective of the status of the unit during
these demand occurrences. The minimum required amperes and
duration ensures that these requirements can be satisfied. '

The Surveillance Frequency is acceptable, given the unit
'- conditions required to perform the test and the other

administrative controls existing to ensure adequate charger
performance during these 18 month intervals. In addition,

this Frequency is intended to be consistent with expected
fuel cycle lengths.

| w This Surveillance is required to be performed during MODES 5
'

-

and 6 since it would require the DC electrical power'

subsystem to be inoperable during performance of the test,

SR 3.8.4.7

A battery service test is a special test of battery,

capability, as found, to satisfy the design requirements'

; (battery duty cycle) of the DC electrical power system. The
' discharge rate and test length should correspond to the

design duty cycle requirements as specified in Reference 4.

The Surveillance Frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref.10) and

' Regulatory Guide 1.129 (Ref. 11), which state that the
battery service test should be performed during refueling
operations or at some other outage, with intervals between
tests, not to exceed 18 months.

This SR is modified by two Notes. Note 1 allows the
| performance of a modified performance discharge test in lieu

of a service test.

..

:

. /3
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DC Sources-Operating
B 3.8.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

The modified performance discharge test is a simulated duty
cycle consisting of just two rates; the one minute rate
published for the battery or the largest current load of the
duty cycle, followed by the test rate employed for the
performance test, both of which envelop the duty cycle of

;the service test. Since the ampere-hours removed by a rated
one minute discharge represents a very small portion of the
battery capacity the test rate can be changed to that for
the performance test without compromising the results of the
performance discharge test. The battery terminal voltage |

for the modified performance discharge test should remain
above the minimum battery terminal voltage specified in the
battery service test for the duration of time equal to that

.of the service test. ;
,

A modified performance discharge test is a test of the
battery capacity and its ability to 3rovide a high rate,
short duration load (usually the higlest rate of the duty
cycle). This will often confirm the battery's ability to !
meet the critical period of the load duty cycle, in addition
to determining its percentage of rated capacity. Initial ;yn conditions for the modified performance discharge test '

Q should be identical to those specified for a service test
and the test discharge rate must envelop the duty cycle of
the service test if the modified performance discharge test ;is performed in lieu of a service test. |

The reason for Note 2 is that performing the Surveillance
would perturb the electrical distribution system and
challenge safety systems.

(q>
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DC Sources-Operating
B 3.8.4,

tO BASES
'LJ

SURVEILLANCE REQUIREMENTS (continued)
,

SR 3.8.4.8

A battery performance discharge test is a test of constant
current capacity of a battery, normally done in the as found
condition, after having been in service, to detect any

| change in the capacity determined by the acceptance test.
| The test is intended to determine overall battery

degradation due to age and usage.

A battery modified performance discharge test is described
in the Bases for SR 3.8.4.7. Either the battery performance
discharge test or the modified performance discharge test is
acceptable for satisfying SR 3.8.4.8, however, only the

L modified performance discharge test may be used to satisfy
| SR 3.8.4.8 while satisfying the requirements of SR 3.8.4.7

at the same time.
!

! AT&T Batteries: AT&T battery manufacturer's data indicates
! that the capacity of the battery actually increases over -its

service life. The NRC has concurred that the battery meets
acceptable operating criteria if it can be shown that

|.n hattery capacity for the AT&T batteries is at least 95% of'( the manufacturer's rating when subjected to a performance
ldischarge test every 60 months.

C&D Batteries: The acceptance criteria for this
Surveillance are consistent with IEEE-450 (Ref. 9) and
IEEE-485 (Ref. 5). These references recommend that the !

| battery be replaced if its capacity is below 80% of the
manufacturer's rating. A capacity of 80% shows that the
battery rate of deterioration is increasing, even if there
is ample capacity to meet the load requirements.

|

i

.
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v

SURVEILLANCE REQUIREMENTS (continued)

The Surveillance Frequency for this test is normally
60 months. If the battery shows degradation, or if the
battery has reached 85% of its expected life and capacity is
< 100% of the manufacturer's rating, the Surveillance
Frequency is reduced to 12 months. However, if the battery
shows no degradation but has reached 85% of its expected
life, the Surveillance Frequency is only reduced to<

24 months for batteries that retain capacity = 100% of the
manufacturer's rating. Degradation is indicated, according
to IEEE-450 (Ref. 9), when the battery capacity drops by
more than 5% for AT&T (10% for C&D) relative to its capacity
on the previous 3erformance test or when it is > 0% for AT&T
(> 10% for C&D) 3elow the manufacturer's rating. These
Frequencies are consistent with the recommendations in
IEEE-450 (Ref. 9).

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would perturb the
electrical distribution system and challenge safety systems.

REFERENCES 1. 10 CFR 50. Appendix A. GDC 17.

2. Regulatory Guide 1.6. March 10.1971.

3. IEEE-308-1978.

4. UFSAR Section 8.3.2.1.

5. IEEE-485-1983. June 1983.

6. UFSAR. Chapter 6.

7. UFSAR. Chapter 15.

8. Regulatory Guide 1.93. December 1974.

9. IEEE-450-1995.

10. Regulatory Guide 1.32. February 1977.

11. Regulatory Guide 1.129. December 1974.

.
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DC Sources-Shutdown
B 3.8.5

,

~ f') B 3.8 ELECTRICAL POWER SYSTEMS
J

B 3.8.5 DC Sources-Shutdown

BASES

4

BACKGROUND A description of the DC sources is provided in the Bases for
LCO 3.8.4. "DC Sources -Operating. "

APPLICABLE The initial conditions of Design Basis Accident and
SAFETY ANALYSES transient analyses in the UFSAR. Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2), assume that Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the >

diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

A The OPERABILITY of the minimum DC electrical power sources
4.J during MODES 5 and 6 and during movement of irradiated fuel i

assemblies ensures that: (
I

a. The unit can be maintained in the shutdown or !
refueling condition for extended periods: ',

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate DC electrical power is provided to mitigate
events postulated during shutdown, such as a fuel
handling accident.

The DC sources satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii). 1

i

r
L)
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DC Sources-Shutdown
B 3.8.5

.N BASES[JL
LC0 The DC electrical power subsystems with:

a. at least one subsystem consisting of a battery and
battery charger;

b. when the redundant division of the Class 1E DC
electrical power distribution subsystem is required by
LCO 3.8.10 the other subsystem consisting of either a
battery or a charger: and

c. the corresponding control equipment, and
interconnecting cabling within the division (s)

are required to be OPERABLE to support required division (s)
of the distribution systems required OPERABLE by LCO 3.8.10.
" Distribution Systems-Shutdown." This ensures the
availability of sufficient DC electrical power sources to
operate the unit in a safe manner and to mitigate the
consequences of postulated events during shutdown (e.g.,
fuel handling accidents). Furthermore, at least one unit
crosstie breaker per division is required to be open to
maintain independence between the units.

'

LC0 3.8.5 is modified by a Note which allows one division to
be crosstied to the opposite unit, when the opposite unit is
in MODE 1, 2, 3. or 4 with an inoperable charger. No load
restrictions are placed on the bus loading, when the one
division is crosstied.

L

i

|
|

2

1

u
'
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| DC Sources-Shutdown I

B 3.8.5

Il BASESV
APPLICABILITY The DC electrical power sources required to be OPERABLE in

MODES 5 and 6 and at all times during movement of
irradiated fuel assemblies. provide assurance that:

a. Required features to provide adequate coolant
inventory makeu) are available for the irradiated fuel
assemblies in t1e core;

b. Required features needed to mitigate a fuel handling
accident are available

l

c. Required features necessary to mitigate the effects of |
events that can lead to core damage during shutdown
are available: and-

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements for MODES 1, 2, 3, 1

and 4 are covered in LCO 3.8.4. !

iq
D

ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However,
since irradiated fuel assembly movement can occur in MODE 1.

! 2, 3, or 4. the ACTIONS have been modified by a Note stating
that LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 5 or 6. LCO 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in i

MODE 1, 2. 3, or 4 the fuel movement is independent of
reactor operations. Therefore, in either case inability to,

| suspend movement of irradiated fuel assemblies would not be
L sufficient reason to require a reactor shutdown.

:

!

l

;

i

O
V
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DC Sources-Shutdown
B 3.8.5

O BASESg
ACTIONS (continued)

A.1. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5

If two divisions are required by LCO 3.8.10 the remaining
division with DC power available may be capable of
supporting sufficient systems to allow continuation of CORE
ALTERATIONS and fuel movement. By allowing the option to
declare required features inoperable with the associated DC
power source (s) inoperable, a)propriate restrictions will be
implemented in accordance wit 1 the affected required
features' LCO ACTIONS. In many instances, this option may '

involve undesired administrative efforts. Therefore. the
allowance for sufficiently conservative actions is made
(i .e. , to suspend CORE ALTERATIONS, movement of irradiated
fuel assemblies, operations involving positive reactivity
additions, and declare the affected Low Temperature
Overpressure Protection (LTOP) features, required by
LCO 3.4.12, inoperable). The Required Action to declare the
associated LTOP features inoperable allows the operator to -

evaluate the current unit conditions and to determine which
(if any) of the LTOP features have been affected by the loss
of power. The Required Action to suspend positive
reactivity additions does not preclude actions to maintain(q or increase reactor vessel inventory, provided the requiredj
SDM is maintained. Suspension of these activities shall not
preclude completion of actions to establish a safe
conservative condition. These actions minimize probability
of the occurrence of postulated events. It is further
required to immediately initiate action to restore the
required DC electrical power subsystems and to continue this
action until restoration is accomplished in order to provide
the necessary DC electrical power to the unit safety ;
systems, .

|
lThe Completion Time of immediately is consistent with the

required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.

i

|
t

BRAIDWOOD - UNITS 1 & 2 B 3.8.5- 4 Revision 0

!

T



._ _ . _m. . . - . _ ._ __,.,c .a -__.m_. .._u m ._ .. .

|

DC Sources-Shutdown
,

B 3.8.5 i

! l
iO BASES I

V
ACTIONS (continued)

|

B.1 and B.2

Condition B addresses a shutdown unit's DC bus that is |
crosstied to the opposite unit's associated DC bus, which |has an inoperable source, when the opposite unit is also '

shutdown, This provision is included to accommodate
maintenance and/or testing of the opposite unit's DC
subsystems.

With the' opposite unit's battery inoperable, the i

unit-specific DC subsystem will be recuired to supply all !
loads on the opposite unit's crosstiec bus should an event '

occur on the opposite unit. Therefore. Required Action B.1
specifies that the possible loading on the opposite unit's

| DC bus be verified to be s 100 amps for AT&T (s 200 amps for
C&D) once per 12 hours. Limiting the load to 100 amps for
AT&T (200 amps for C&D), ensures that the unit-specific DC

isubsystem will not be overloaded in the event of a
i

concurrent event on the unit. Required Action B.1 is !
| modified by a Note requiring Required Action B.1 when the

i

opposite unit has an inoperable battery.

O Required Action B.2 recuires the associated crosstie breaker
,

to be opened within 7 cays ensures that measures are being !,

taken to reestablish independence of the DC subsystems.|

;

i

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

SR 3.8.5.1 requires application of all Surveillances
required by SR 3.8.4.1 through SR 3.8.4.8. Therefore, see

| the corresponding Bases for LCO 3.8.4 for a discussion of
! each SR.

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being

, discharged below their capability to provide the required
| power supply or otherwise rendered inoperable during the

performance of SRs. It is the intent that these SRs must
still be capable of being met but actual performance is not
required.

>

;
,
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DC Sources-Shutdown
.

B 3.8.5 l
1

1 -

BASES ;

i
.

REFERENCES. 1. UFSAR, Chapter 6.

| -2, UFSAR, Chapter 15.
.

<

'

f

|

|
o
!

i
i

l

' I.

t

i
.

i

|

|

: ;

I 1
1m-

: . V. .

4

'
-

~

1

|

!

|.

.,

|

|-

l'
|

I
f

!

!

<\
r ' N

I BRAIDWOOD - UNITS 1 & 2 B 3.8.5 - 6 Revision 0

:
- -. , . . . -. . _. . . . - ,,



. .-. - - _ - - . - .- . . - - - - _ . - . . . . -- .-

| Battery Cell Parameters
B 3.8.6<

B 3.8 ELECTRICAL POWER SYSTEMS

| B 3.8.6 Battery Cell Parameters

! BASES

| BACKGROUND This LCO delineates the limits on electrolyte temperature,
level, float voltage, and specific gravity for the DC power

| source batteries. A discussion of these batteries and their
OPERABILITY requirements is provided in the Bases for
LC0 3.8.4. "DC Sources -Operating," and LCO 3.8.5, "DC

l Sources - Shutdown. "
!

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
L SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref 2). assume Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the

! diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

O The OPERABILITY of the DC subsystems is consistent with the
,Q initial assumptions of the accident analyses and is based
| upon meeting the design basis of the 31 ant. This includes

maintaining at least one division of )C sources OPERABLE
during accident conditions, in the event of:

a. An assumed loss of all offsite AC power or all onsite'

AC power; and

b. A worst case single failure.
1

Battery cell parameters satisfy the Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LC0 Battery cell parameters must remain within acceptable limits;

to ensure availability of the required DC power to shut down
the reactor and maintain it in a safe condition after an
anticipated operational occurrence or a postulated DBA.
Electrolyte limits are conservatively established, allowing
continued DC electrical system function even with Category A
and B limits not met.

>
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Battery Cell Parameters
B 3.8.6

|

.(v3 BASES

| APPLICABILITY The battery cell parameters are required solely for the
!

support of the associated DC electrical power subsystems.
Therefore, battery electrolyte is only required when the DC,

'

power source is required to be OPERABLE. Refer to the
| Applicability discussion in Bases for LCO 3.8.4 and
| LCO 3.8.5. -

|
|

ACTIONS The ACTIONS Table is modified by a Note which indicates that
separate Condition entry is allowed for each battery. This

! is acceptable, since the Required Actions for each Condition
| 3rovide appropriate com)ensatory actions for each affected

]attery. Complying wit 1 the Required Actions for one
battery may allow for continued operation, and subsequent
battery parameters out of limits are governed by separate
Condition entry and application of associated Required
Actions.

A.l. A.2. and A.3

With one or more cells in one or more batteries not within
gs limits (i.e. Category A limits not met. Category B limits
* not met, or Category A and B limits not met) but within the

Category C limits s)ecified in Table 3.8.6-1 in the
accompanying LCO. tie battery is degraded but there is still
sufficient capacity to perform the intended function.
Therefore, the affected battery is not required to be
considered inoperable solely as a result of Category A or B
limits not met and operation is permitted for a limited

,

period. !
|

The pilot cell electrolyte level and float voltage are !
required to be verified to meet the Category C limits within :
I hour (Required Action A.1). This check will provide a!

quick indication of the status of the remainder of the
battery cells. One hour provides time to inspect the
electrolyte level and to confirm the float voltage of the
pilot cell. One hour is considered a reasonable amount of
time to perform the required verification.

i

(v
i
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B 3.8.6 .

.

3 BASES(Y
ACTIONS (continu.a)

Verification that tse Category C limits are met (Required '

Action A.2) arovides assurance that during the time needed
,

to restore t1e parameters to the Category A and B limits. :
the battery is still capable of performing its intended ,

function. A period of 24 hours is allowed to complete the
initial verification because specific gravity measurements
must be obtained for each connected cell. Taking into
consideration both the time required to aerform the required -

verification and the assurance that the ]attery cell ;

parameters are not severely degraded, this time is '

considered reasonable. The ver.ification is repeated at 7
:

day intervals until the parameters are restored to Category i

A or B limits. This periodic verification is consistent
with the normal Frequency of pilot cell surveillances. *

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within
Category A and B limits. With the consideration that, while
battery capacity is degraded, sufficient capacity exists to
perform the intended function and to allow time to fully
restore the battery cell parameters to normal limits, this

q time is acceptable prior to declaring the battery ,

Q inoperable.
;

fL1

With one or more batteries with one or more battery cell '

parameters outside the Category C limit for any connected
cell, sufficient capacity to supply the maximum expected
load requirement is not assured and the corresponding DC ,

electrical power subsystem must be declared inoperable. ;

Additionally, other potentially extreme conditions, such as
not completing the Required Actions of Condition A within i

the required Completion Time or average electrolyte
temperature of representative cells falling below 66" are
also cause for immediately declaring the associated DC
electrical power subsystem inoperable. i

|

)
i
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Battery Cell Parameters -

B 3.8.6 |
r

BASES
'

'

SURVEILLANCE SR 3.8.6.1 :

REQUIREMENTS :

This SR verifies that Category A battery cell parameters are j
consist 't with IEEE-450 (Ref. 3), which recommends ' regular
battery inspections (at least one per month) including
voltage, specific gravity, and electrolyte level of pilot
cells.

SR 3.8.6.2 :

The quarterly ins)ection of specific gravity and voltage is '

consistent with IEEE-450 (Ref, 3). In addition. within '

7 days of a battery discharge < 110 V or a battery
overcharge > 145 V, the battery must be demonstratad to meet

,Category B limits. Transients, such as motor starting
transients, which may momentarily cause battery voltage to :
drop to < 110 V. do not constitute a battery discharge !
provided the battery terminal voltage and float current

,

return to pre-transient values. This inspection is also
consistent with IEEE-450 (Ref. 3), which recommends special
inspections following a severe discharge or overcharge, to
ensure that no significant degradation of the battery occurs

p as a consequence of such discharge or overcharge.
,\'- j-

SR 3.8.6.3'

j
|

This Surveillance verification that the average temperature
of representative cells is a 60 F. is consistent with a

,

recommendation of-IEEE-450 (Ref. 3), that states that the '

temperature of electrolytes in representative cells should '

be determined on a quarterly basis. *

i

Lower than normal temperatures act to inhibit or reduce
| battery capacity. This SR ensures that the operating
! temperatures remain within an acceptable operating range.
| This limit is based on manufacturer recommendations.

:

l

>

.

1

O
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Battery Cell Parameters
B 3.8.6

.

)'

(] >

BASES-

SURVEIdANCE REQUIREMENTS (continued) !

Table 3.8.6-1
!

This table delineates the limits on electrolyte level, float
voltage, and s)ecific gravity for three different
categories. T1e meaning of each category is discussed,

,

below.

Category A defines the normal Jarameter limit for each ;

designated pilot cell in each 3attery. The cells selected
'

as pilot cells are those whose temperature, voltage, and
.'

,

'

electrolyte specific gravity approximate the state of charge
of the entire battery. '

The Category A limits specified for electrolyte level are
based on manufacturer recommendations and are consistent :
with the guidance in IEEE-450 (Ref. 3). with the extra :

k inch allowance above the high water level indication for ;

operating margin to account for temperatures and charge ;

effects. In addition to this allowance, footnote (a) to '

Table 3.8.6-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge. 3rovided ,

m it is not overflowing. These limits ensure that tie plates !i(j suffer no physical damage, and that adequate electron|

L transfer capability is maintained in the event of transient '

' conditions. IEEE-450 (Ref. 3) recommends that electrolyte ;
, level readings should be made only after the battery has '

" been at float charge for at least 72 hours.
,

'

The Category A limit specified fse float voltage is a 2.18 V
for AT&T (= 2.13 V for C&D) 3er cell. This value is based
on the recommendations of IEEE-450 (Ref. 3). which states.

!
-

that prolonged operation of cells < 2.18 V for AT&T
(< 2.13 V for C&D) can reduce the life expectancy of cells.

j
'The Category A limit specified for specific gravity for etch

; )ilot cell is a 1.285 for AT&T (= 1.200 for C&D) (0.015
| 3elow the manufacturer fully charged nominal specific
L gravity or a battery charging current that had stabilized at i

| a low value). This value is characteri' tic of a charged i

i cell with adequate capacity. According to IEEE-450
|. (Ref. 3). the specific gravity readings are based on a

temperature of 77 F (25 C).

, ,

'

;

i I

_-
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Battery Cell Parameters I
B 3.8.6 |

1

:( BASES
|L

- .

| SURVEILLANCE REQUIREMENTS (continued)
i

The specific gravity readings are corrected for actual
l electrolyte temperature and level for AT&T (for actual '

, electrolyte temperature for C&D) For each 3 F-(1.67 C)
,

! above 77 F (25 C). 1 point (0.001) is added to the reading:
1 point is subtracted for each 3 F below 77 F. j

Category B defines the normal parameter limits for each
connected cell. The term " connected cell" excludes any

; battery cell that may be jumpered out.
,

The Category B limits specified for electrolyte level and !

float voltage are the same as those specified for Category A;

and have been discussed above. Footnote (b) to
Table 3 8.6-1 requires the float voltage correction for
average electrolyte temperature. The Category B limit ,

specified for specific gravity for each connected cell is
2 1.280 for AT&T (= 1.195 for C&D) J J20 below the :;

manufacturer fully charged, nominal specific gravity) with' '

the average of all connected cells > 1.290 for AT&T (> 1.205
,

for C&D) (0.010 below the manufacturer fully charged, '

nominal specific gravity). These values are based on
r% manufacturer's recommendations. The minimum s)ecific

,'() gravity value required for each cell ensures tlat the ,

| effects of a highly charged or newly installed cell will not
mask overall degradation of the battery.

Category C defines the limits for each connected celi. |

These values, although reduced. provide assurance that i

sufficient capacity exists to perform the intended function j
and maintain a margin of safety. When any battery parameter
is outside the Category C limits, the assurance of

,

sufficient capacity described above no longer exists, and I
the battery must be declared inoperable.

t

|-

!

,

1

I:

J
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BASES

SURVEILLANCE REQUIREMENTS (continued)

The Category C limits specified for electrolyte level (above
the top of the plates and not overflowing) ensure that the
plates suffer no physical damage and maintain adequate
electron transfer capability. The Category C limits for
float voltage is based on IEEE-450 (Ref. 3). whicn states
that a cell voltage of 2.14 V for AT&T (2.07 V for C&D) or
below, under float conditions and not caused by elevated
temperature of the cell, indicates internal cell problems
and may require cell replacement.

The Category C limit of average specific gravity a 1.280 for
AT&T (2 1.195 for C&D) is based on manufacturer
recommendations (0.020 below the manufacturer recommended
fully charged, nominal specific gravity). In addition to
that limit, it is required that the s)ecific gravity for
each connected cell must be no less tlan 0.020 below the
average of all connected cells. This limit ensures that the
effect of a highly charged or new cell does not mask overall
degradation of the battery.

The footnotes to Table 3.8.6-I are applicable to Category A,
B, and C s)ecific gravity. Footnote (c) to Table 3.8.6-1

y requires tie above mentioned correction for electrolyte
level and tem)erature for AT&T (for electrolyte temperature
for C&D), wit 1 the exce) tion that level correction (for
AT&T) is not required w1en battery charging current is
< 2 amps on float charge. This current provides, in
general, an indication of overall (AT&T) Dattery condition.

Because of specific gravity gradients that are produced
during the recharging process, delays of several days may
occur while waiting for the specific gravity to stabilize.
A stabilized charger curreit is an acceptable alternative to
s)ecific gravity measurement for determining the state of
c1arge. This phenomenon is discussed in IEEE-450 (Ref. 3).
Footnote (d) to Table 3.8.6-1 allows the float charge
current to be used as an alternate to specific gravity for
up to 7 days following a battery recharge. Within 7 days.
each connected cell's specific gravity must be measured to
confirm the state of charge. Following a minor battery
recharge (such as equalizing charge that does not follow a
deep discharge) specific gravity gradients are not
.significant, and confirming measurements may be made in less
than 7 days.

O
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Battery Cell Parameters- '|
B 3.8.6

'

-BASES-

REFERENCES 1. UFSAR, Chapter 6. j

2. UFSAR Chapter 15.

'3. -'IEEE-450-1995.
;
,

;
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Inverters - Operating
B 3.8.7

O B 3.8 ELECTRICAL POWER SYSTEMSb4

* B 3.8.7 Inverters -Operating
.

| BASES
_

'

. BACKGROUND The inverters are the preferred source of power for the AC
instrument buses because of the stability and reliability4

they provide. Each of the four AC instrument buses (2 per4

division) is normally ' supplied AC electrical power by a,

dedicated inverter. The inverters can be powered from an AC,

source / rectifier or from an associated 125 VDC battery. The4

'

battery provides an uninterruptible power source for the
i instrumentation and controls for the Reactor Protective

System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS). Specific details on inverters and their
o)erating characteristics are found in the UFSAR,
Clapter 8 (Ref. 1).;

I

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
i SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 2) and
n Chapter 15 (Ref. 3) assume Engineered Safety Feature
Q Systems are OPERABLE. The inverters are designed to. provide

the required capacity, capability, redundancy, andi

reliability to msure the availability of necessary power to
the RPS and ESFA3 instrumentation and controls so that the
fuel Reactor Coolant System, and containment design limits
are not exceeded. These limits are discussed in more detail
in the Bases for Section 3.2. Power Distribution Limits:
Section 3.4. Reactor Coolant System (RCS): and Section 3.6.
Containment Systems.

,

f3
(/
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L Inverters -Operating
i B 3.8.7
|

/O BASES
,V '

APPLICABLE SAFETY ANALYSES (continued)
.

The OPEPABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the plant. This includes '

maintaining required AC instrument buses OPERABLE during
,

.

accident conditions in the event of:
,

a. An assumed loss of all offsite AC electrical power or
all onsite AC electrical power sources; and

b. A worst case single failure.

Inverters are a part of the distribution system and, as
such, satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

!

|

LC0 The inverters ensure the availability of AC electrical )ower
for the systems instrumentation required to shut down t1e
reactor and maintain it in a safe condition after an
Anticipated Operational Occurrence (A00) or a postulated
DBA.

/%

V Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS
instrumentation and controls is maintained. The four

,

inverters ensure an uninterruptible supply of AC electrical
Jower to the AC instrument buses even if the 4.16 kV safety
)uses are de-energized.

OPERABLE inverters require the associated instrument bus to
| be powered by the inverter with output voltage within

tolerances, and power input to the inverter from the'

| associated 125 VDC battery. The power supply may be from an
; AC source via rectifier as long as the battery is connected

as the uninterruptible power supply.

!

|
;

i

.

d

BRAIDWOOD - UNITS 1 & 2 B 3.8.7 - 2 Revision 0



. ~- .- ..- - , _ . _ . _ _ .

Inverters - Operating
B 3.8.7

|

D BASESd
AP?LICABILITY The inverters are required to be OPERABLE jn MODES 1. 2. 3.

and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s or abnormal transients; and

I
b. Adequate core cooling is provided, and containment

OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

i

Inverter re
LC0 3.8.8. quirements for MODES 5 and 6 are covered in |

" Inverters - Shutdown. "

ACTIONS A.1
i

With a required inverter inoperable, its associated AC
instrument bus may be inoperable unless it is manually
re-energized from its Class 1E constant voltage source
transformer.

{

For this reason a Note has been included in Condition A
requiring the entry into the Conditions and Required Actions
of LC0 3.8.9. " Distribution Systems-Operating" for any
de-energized instrument bus. This ensures that the
instrument bus is re-energized within 2 hours.

Required Action A.1 allows 24 hours to fix the inoperable
inverter and return it to service. The 24 hour limit is
based upon engineering judgment. taking into consideration
the time required to repair an inverter and the additional
risk to which the unit is ex]osed because o' the inverter
inoperability. This has to ]e balanced against the risk of
an immediate shutdown, along with the potential challenges
to safety systems such a shutdown might entail. When the AC
instrument bus is powered from its constant voltage source.
it is relying upon interruptible AC electrical power sources
(offsite and onsite). The uninterruptible inverter source
to the AC instrument buses is the preferred source for
powering instrumentation trip setpoint devices.

|

|

!O
.
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Inverters -Operating
B 3.8.7 i

L

:[] BASES
u

ACTIONS (continued)

B.1 and B.2 |

If the inoperable devices or components cannot be restored
to OPERABLE status within the required Completion Time, the
unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the Unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the recuired unit
conditions from full power conditions in an orcerly manner

| and without challenging plant systems. 1

_.

SURVEILLANCE SR 3.8.7.1 |
REQUIREMENTS |

This aurveillance verifies that the inverters are !

L functioning properly with all required circuit breakers .;

| closed and AC instrument buses energized from the inverter. '

| The verification of proper voltage output ensures that the
L required power is readily available for the instrumentation

,

of the RPS and ESFAS connected to the AC instrument buses. !

i The 7 day Frequency takes into account the redundantg
capability of the inverters and other indications available

,

in the control room that alert the operator to inverter
malfunctions. |

|

REFERENCES 1. UFSAR, Chapter 8.

2. UFSAR, Chapter 6.

3. UFSAR, Chapter 15.

|

!

,

i
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Inverters - Shutdown
B 3.8.8 i<

i

|; B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.8 Inverters -Shutdown,

BASES i

.

BACKGROUND AdescrigtionoftheinvertersisprovidedintheBasesfor
LCO 3.8a , " Inverters - Operating. "

,

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC to AC inverters are designed
to provide the required capacity, ca) ability, redundancy,
and reliability to ensure the availa)ility of necessary
)ower to the Reactor Protective System and Engineered Safety
reatures Actuation System instrumentation and controls so
that the fuel, Reactor Coolant System, and containment
design limits are not exceeded. 6

The OPERABILITY of the inverters is consistent with the !
r initial assumptions of the accident analyses and the

|( requirements for the supported systems' OPERABILITY.

The OPERABILITY of the inverter to each required AC
instrument bus during MODES 5 and 6 ensures that:

! a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

I

b. Sufficient instrumentation and control capability is
available for monitoring anu maintaining the unit
status; and

! c. Adequate power is available to mitigate events
postulated during shutdown, such as a fuel handling:

! accident.

| The inverters were previously identified as part of the
distribution system and, as such, satisfy Criterion 3 of '

10 CFR 50.36(c)(2)(ii).

;

,
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Inverters - Shutdown
B 3.8.8

|

/7 BASESVi

LCO The inverters ensure the availability of electrical power
for the instrumentation for systems required to shut down ;

,

the reactor and maintain it in a safe condition after an
anticipated operational occurrence or a postulated DBA. One

| AC instrument bus division energized by two battery powered ;

inverters provides uninterruptible supply of AC electrical i

power to at least one AC instrument bus division even if the
4.16 kV safety buses are de-energized. OPERABILITY of these ,

two inverters requires that the associated AC instrument !

buses be powered by the inverters. When the redundant
division of the Class 1E AC instrument bus electrical power
distribution subsystem is required by LCO 3.8.10. the power
source for the AC instrument buses may consist of: ;

a. one inverter powered by its associated battery;

b. one inverter powered by its internal AC source: or

c. one Class 1E constant voltage source transformer. '

This ensures the availability of sufficient inverter power
sources to operate the unit in a safe manner and to mitigate
the consequences of postulated events during shutdown (e.g.,

s) fuel handling accidents).
,

; g

APPLICABILITY The inverters required to be 0?ERABLE in MODES 5 and 6. and
at all times during movement of irradiated fuel assemblies,
provide assurance that:

a. Systems to provide adequate coolant inventory makeup
; are available for the irradiated fuel in the core;
l

| b. Systems needed to mitigate a fuel handling accident
i are available:
|

; c. Systems necessary to mitigate the effects of events
i that can lead to core damage during shutdown are
! available: and
!

| d. Instrumentation and control capability is available
'

for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

.

4

Og.

2
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Inverters -Shutdown
B 3.8.8

SASES ;

APPLICABILITY (continued)

Inverter requirements for MODES 1, 2, 3. and 4 are covered
in LCO 3.8.7.

ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However,
since irradiated fuel assembly movement can occur in MODE 1.
2. 3 or 4. the ACTIONS have been modified by a Note stating
that LC0 3.0.3 is not applicable, If moving irradiated fuel
assemblies while in MODE 5 or 6. LC0 3.0.3 would not specify !
any action. If moving irradiated fuel assemblies while in

)
MODE 1. 2. 3, or 4, the fuel movement is independent of !reactor operations. Therefore. in either case, inability to '

suspend movement of irradiated fuel assemblies would not be
i

sufficient reason to require a reactor shutdown. l

.

O

i

O
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! Inverters - Shutdown
B 3.8.8

!
BASES

; ACTIONS (continued)

| A.1. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5

With one or more required AC instrument bus power sources
inoperable when two divisions are required by LC0 3.8.10
" Distribution Systems-Shutdown." the remaining OPERABLE AC
instrument bus power sources may be capable of supporting
sufficient required features to allow continuation of CORE
ALTERATIONS, fuel movement, or operations with a potential,

| for positive reactivity additions. By the allowance of the 1

| option to declare required features inoperable with the
associated inverter (s) inoperable, ap3roariate restrictions;

i will be implemented in accordance wit 1 t1e affected required
features LCOs* Required Actions. In many instances, this

| oation may involve undesired administrative efforts.
'

Tierefore, the allowance for sufficiently conservative
actions is made " e. , to suspend CORE ALTERATIONS. movement

; of irradiated fuel assemblies, operations involving positive
| reactivity additions, and declare the associated Low
! Temperature Overpressure Protection (LTOP) features

inoperable). The Required Action to declare the associated
LTOP features inoperable allows the operator to evaluate the

!' n)
current unit conditions and to determine which (if any) of

| (' the LTOP features have been affected by the loss of power.
If the LTOP features have not been affected, then
unnecessarily restrictive actions may be averted. The

'

Required Action to suspend positive reactivity additions
does not preclude actions to maintain or increase reactori

| vessel inventory, provided the required SDM is maintained.
Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverter power to the unit
safety systems.

>

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be com)1eted as
quickly as possible in order to minimize the time t1e unit

: safety systems may be without power.
.

,

(O/
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Inverters -Shutdown
B 3.8.8.

BASES

SURVEILLANCE SR 3.8.8.1
REQUIREMENTS

This Surveillance verifies that the inverters are '

functioning properly with all required circuit breakers
closed and required AC instrument buses energized. The
verification of proper voltage output ensures that the
required power is readily available for the instrumentation

! connected to the AC instrument buses. The 7 day Frequency
takes into account the reliability of the instrument bus
power sources and other indications available in the control
room that alert the operator to malfunctions.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR. Chapter 15. |

|

/N |
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Inverters - Shutdown
B 3.8.8

BASES
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Distribution Systems-Operating
B 3.8.9

N B 3.8 ELECTRICAL POWER SYSTEMS(Q ;

B 3.8.9 Distribution Systems-Operating

BASES l

i

BACKGROUND The onsite Class 1E AC. DC. and AC instrument bus electrical
power distribution systems are divisionalized into two
redundant and independent AC. DC, and AC instrument bus
electrical power distribution subsystems.

,

1

The AC electrical )ower subsystem for each division consists
of a primary 4.16 (V Engineered Safety Feature (ESF) bus and
a primary 480 V ESF bus. The division also includes (but is
not included in the subsystem required to be OPERABLE by
LCO 3.8.9) secondary 480 and 120 V buses motor control
centers and distribution panels. Each 4.16 kV ESF bus has
at least one separate and independent offsite source of
power as well as a dedicated onsite Diesel Generator (00)
source. Each 4.16 kV ESF bus is normally connected to a
normal offsite source. After a loss of the normal offsite

! power source to a 4.16 kV ESF bus the onsite emergency DG
supplies power to the 4.16 kV ESF bus. A transfer to the
reserve offsite source can be accomplished manually.,(q Control power for the 4.16 kV breakers is supplied from the"j
Class 1E 125 VDC electrical power distribution subsystem.,

| Additional description of this system may be found in the
Bases for LCO 3.81. "AC Sources-Operating." and the Bases
for LC0 3.8.4. "DC Sources -Operating. "

;

The four 120 VAC instrument buses (considered distinct from
the AC electrical power distribution subsystem) are arranged
in two load groups per division and are normally powered <

i. from the inverters. The alternate power supply for the
instrument buses are Class 1E constant voltage source
transformers powered from the same division as the
associated inverter, and its use is governed by LCO 3.8.7.
" Inverters - Operating. " Each constant voltage source
transformer is powered from a Class 1E AC bus.

!
'

There are two independent 125 VDC electrical power
distribution subsystems (one for each division).

'O
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Distribution Systems-Operating
B 3.8.9

(

( ' BASES

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR. Chapter 6 (Ref. 1) and in

the UFSAR. Chapter 15 (Ref. 2), assume ESF systems are
OPERABLE. The AC. DC, and AC instrument bus electrical l-power distribution systems are designed to provide

|sufficient' capacity, capability, redundancy, and reliability '

to ensure the availability of necessary power to ESF systems
so that the fuel Reactor Coolant System. .and containment
design limits are not exceeded. These limits are discussed
in more detail in the Bases for Section 3.2. Power
Distribution Limits: Section 3.4. Reactor Coolant System
(RCS): and Section 3.6. Containment Systems.

The OPERABILITY of the AC. DC and AC instrument bus :

electrical power distribution systems is consistent with the
initial assumptions of the accident analyses and is based

i
upon meeting the design basis of the plant. This includes

imaintaining power distribution systems OPERABLE during |

accident conditions in the event of:

a. An assumed loss of all offsite power or all onsite AC
electrical power sources; and

!
O
tj b. A worst case single failure.

The distribution systems satisfy Criterion 3 of .

10 CFR 50.36(c)(2)(ii). I

LCO The required power distribution subsystems ensure the
availability of AC DC and AC instrument bus electrical ;

power for the systems required to shut down the reactor and
maintain it in a safe condition after an Anticipated
Operational Occurrence (A00) or a postulated DBA. The AC.
DC, and AC instrument bus electrical power distribution
subsystems are required to be OPERABLE.

k)v
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Distribution Systems-Operating
B 3.8.9

--O BASES.V
LCO (continued)

Maintaining the Division 1 and Division 2 AC. DC, and AC
.

instrument bus electrical power distribution subsystems I
OPERABLE ensures that the reduridancy incorporated into the
design of ESF is not defeated. Therefore, a single failure
within any system or within the electrical power
distribution subsystems will not prevent safe shutdown of
the reactor.

OPERABL E AC electrical power distribution subsystems require
the associated buses to be energized to their proper
volt 6ges. The division also includes (but is not included

I in the subsystem required to be OPERABLE by LC0 3.8.9)
secondary 480 and 120 V buses. motor control centers, and
distribution panels. OPERABLE DC electrical power

; distribution subsystems require the associated buses to be
energized to their proper voltage from either the associated
battery or charger. OPERABLE instrument bus electrical

j power distribution subsystems require the associated buses
.

I

to be energized to their proper voltage from the associatedl

inverter via inverted DC voltage, inverter using AC source,
or Class 1E constant voltage transformer.

| APPLICABILITY The electrical power distribution subsystems are required to
i be OPERABLE in MODES 1. 2. 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s or abnormal transients: and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

o
'

Electrical power distribution subsystem requirements for
.

MODES 5 and 6 are covered in LCO 3.8.10. " Distribution i

Systems - Shutdown. "

ii

!
.

I

:O
:
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Distribution Systems-Operating
B 3.8.9

!

1.

[~)/
| -BASES

%
\

|l

ACTIONS A.1

With one AC bus, except AC instrument buses, inoperable, the
remaining AC electrical power distribution subsystem is
capable of sup)orting the minitrum safety functions necessary
to shut down tie reactor ana maintain it in a safe shutdown
condition, assuming no single failure. The overall
reliability is reduced, however, because a single failure in
the remaining power distribution subsystem could result in
the minimum required ESF functions not being supported.
Therefore, the required AC bus must be restored to OPERABLE
status within 8 hours.

Condition A worst scenario is one division without AC power
(i.e. , no offsite power to the division and the associated
DG inoperable). In this Condition, the unit is more

vulnerable to a complete loss of AC power. It is,

therefore, imperative that the unit operator's attention be
focused on minimizing the potential for loss of power to the
remaining division by stabilizing the unit, and on restoring
Jower to the affected division. The 8 hour time limit
)efore requiring a unit shutdown in this Condition is

n acceptable because of:
U

a. The potential for decreased safety if the unit
operator's attention is diverted from the evaluations
and actions necessary to restore power to the affected
division, to the actions associated with taking the
unit to shutdown within this time limit; and

b. The low probability for an event in conjunction with a
single failure of a redundant component in the
division with AC power.

,g,

V
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Distribution Systems-Operating
B 3.8.9

I(] BASES
'V
| ACTIONS (continued)

The second Completion Time for Required Action A.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be

| inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition A 1s entered while,
for instance, a DC bus is inoperable and subsequently
restored OPERABLE, the LCO may already have been not met for
up to 2 hours. This could lead to a total of 10 hours,
since initial failure of the LCO, to restore the AC
distribution system. At this time, a DC circuit could again
become inoperable, and AC distribution restored OPERABLE.
This could continue indefinitely.

The Completion Time allows for an exception to the normal
" time'zero" for beginning the allowed outage time " clock."
This will result in establishing the " time zero" at the time
the LCO was initially not met, instead of the time
Condition A was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the
LCO indefinitely.

(
With one AC instrument bus inoperable, the remaining
OPERABLE AC instrument buses are capable of supporting the
minimum safety functions necessary to shut down the unit and
maintain it in the safe shutdown condition. Overall
reliability is reduced, however, since an additional single
failure could result in the minimum required ESF functions
not being supported. Therefore, the required AC instrument
bus must be restored to OPERABLE status within 2 hours by
]owering the bus from the associated inverter via inverted
)C, inverter using AC source. or Class 1E constant voltage
transformer.

I
|
:
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Distribution Systems-Operating
B 3.8.9

O BASES'V
ACTIONS (continued)

Condition B represents one AC instrument bus without power:
potentially both the DC source and the associated AC source
are nonfunctioning. In this situation, the unit is

significantly more vulnerable to a complete loss of all
noninterruptible power. It is, therefore. imperative that
the operator's attention focus on stabilizing the unit.
minimizing the potential for loss of power to the remaining
instrument buses and restoring power to the affected
instrument bus.

This 2 hour limit is more conservative than Completion Times
allowed for the vast majority of components that are without
adequate AC instrument power. Taking exception to LCO 3.0.2
for components without adequate AC instrument power, that
would have the Required Action Completion Times shorter than
2 hours if declared inoperable, is acceptable because of:

a. The potential for decreased safety by requiring a
change in unit conditions (i .e. , requiring a shutdown)
and not allowing stable operations to continue:

' (p The potential for decreased safety by requiring entryb.
j into numerous Applicable Conditions and Required !Actions for components without adequate AC instrument

|power and not providing sufficient time for the
operators to perform the necessary evaluations and '

actions for restoring power to the affected bus (es);
and

c. The low probability for an event in conjunction with a
i single failure of a redundant component.

The 2 hour Completion Time takes into account the importance
to safety of restoring the AC instrument bus (es) to OPERABLE |

status, the redundant capability afforded by the other !
>

OPERABLE instrument buses, and the low probability of a DBA
occurring during this period.

|

r

f~Tgj -
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Distribution Systems-Operating
B 3.8.9

9 BASES(V
ACTIONS (continued)

The second Completion Time for Required Action B.1
establishes a limit on the maximum allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition B is entered while,
for instance, an AC bus is inoperable and subsequently
returned OPERABLE, the LCO may already have been not met for
up to 8 hours. This could lead to a total of 10 hours,
since initial failure of the LCO, to restore the instrument
bus distribution system. At this time, an AC bus could
again become inoperable, and instrument bus distribution
restored OPERABLE. This could continue indefinitely.

This Completion Time allows for an exception to the normal
" time zero" for beginning the allowed outage time " clock."
This will result in establishing the " time zero" at the time ithe LCO was initially not met, instead of the time
Condition B was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the
LCO indefinitely.

C.1' p) ;
L >

With one DC bus inoperable, the remaining DC electrical t

power distribution subsystem is capable of supporting the -
minimum safety functions necessary to shut down the reactor
and maintain it in a safe shutdown condition, assuming no
single failure. The overall reliability is reduced,
however, because a single failure in the remaining DC
electrical power dis 'ibution subsystem could result in the
Therefore, quired ESF ' unctions not being supported.
minimum re,

' the DC b' , must be restored to OPERABLE status
within 2 hours by powering the bus from the associated
battery or charger.

.

.,

.(3
9
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Distribution Systems-Operating
B 3.8.9

BASESy

ACTIONS (continued)

Condition C represents one division without adequate DC
power: potentially both with the battery significantly
degraded and the associated charger nonfunctioning and not !

crosstied to the other unit. In this situation, the unit is
significantly more vulnerable to a comalete loss of all DC
power. It is, therefore, imperative tlat the operator's
attention focus on stabilizing the unit, minimizing the
potential for loss of power to the remaining divisions and
restoring power to the affected division.

This 2 hour limit is more conservative than Completion Times
allowed for the vast majority of components that would be
without power. Taking exception to LCO 3.0.2 for components
without adequate DC power, which would have Required Action
Completion Times shorter than 2 hours, is acceptable because
of:

a. The potential for decreased safety by requiring a
change in unit conditions (i.e., requiring a shutdown)
while allowing stable operations to continue:

A b. The potential for decreased safety by requiring entry
iU into numerous applicable Conditions and Recuired

.

#
'

Actions for coroponents without DC power anc not
providing sufficient time for the operators to perform ,

the necessary evaluations and actions for restoring
power to the affected division; and

c. The low probability for an event in conjunction with a
single failure of a redundant component.

The 2 hour Completion Time for DC buses is consistent with
Regulatory Guide 1.93 (Ref. 3).

,

i

I

j
t i

f
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B 3.8.9

i

'I l BASES !V !

ACTIONS-(continued)
|

The second Completion Time for Required Action C.1
establishes a limit on the maximum time allowed for any !
combination of required distribution subsystems to be j
inoperable during any single contiguous. occurrence of j

failing to meet the LCO. If Condition C is entered while. |

for. instance, an AC bus is inoperable and subsequently
returned OPERABLE, the LC0 may already have been not met for

|
,

up to 8. hours. This could lead to a total of 10 hours.>

;

since initial failure of the LCO. to restore the DC '

distribution system. At this time, an AC bus could again
become inoperable, and DC distribution restored OPERABLE.
This could continue indefinitely.

This Completion Time allows for an exception to the normal
" time zero" for beginning the allowed outage time " clock."

~ This will result in establishing the " time zero" at the time
the LC0 was initially not met, insteed of the time
Condition C was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the
LCO indefinitely.

A -D.1 and D.2

' d' If the ino)erable distribution subsystem cannot be restored'

to OPERABLE status within the required Completion Time, the
unit must be brought to a MODE in which the LC0 does not
apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience. to reach the recuired unit
conditions from full power conditions in an orcerly manner

..

and without challenging plant systems.

g !

With two electrical power distribution subsystems inoperable
that result in a loss of safety function, adequate core
cooling. containment OPERABILITY and other vital functions !

,

for DBA mitigation would be compromised, and immediate plant
shutdown in accordance with LCO 3.0.3 is required.

~

;% .

L)
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Distribution Systems-Operating,

B 3.8.9
!

| BASES

SURVEILLANCE SR 3.8.9.1
REQUIREMENTS

This Surveillance verifies that the required AC DC. and AC
instrument bus electrical power distribution systems are
functioning properly with the correct circuit breaker
alignment. The correct breaker alignment ensures the
appropriate separation and independence of the electrical
divisions is maintained, and the a)propriate voltage is
available to each required bus. T1e verification of proper
voltage availability on the buses ensures that the required

| voltage i' readily available for motive as well as control
functions for critical system loads coniected to these

;buses. The 7 day Frequency takes into account the redundant
!

capability of the AC. DC. and AC instrument bus electrical i
power distribution subsystems, and other indications '

available in the control room that alert the operator to
subsystem malfunctions.

REFERENCES 1. UFSAR. Chapter 6.

| 2. UFSAR. Chapter 15. |

3. Regulatory Guide 1.93. December 1974.
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l
Distribution Systems-Shutdown

B 3.8.10
|

| B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems-Shutdown
!

BASES

BACKGROUND A description of the AC. DC. arid AC instrument bus
; electrical power distribution systems is provided in the
j Bases for LCO 3.8.9, " Distribution Systems-Operating."

APPLICABLE The initial conditions of Design Basis Accident and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and,

| Chapter 15 (Ref. 2). assume Engineered Safety Feature (ESF)
systems are OPERABLE. The AC, DC, and AC instrument bus

| electrical power distribution systems are designed to
'

provide sufficient capacity, capability, redundancy. and
; reliability to ensure the availability of necessary power to
| ESF systems so that the fuel. Reactor Coolant System. and
| containment design limits are not exceeded.

The OPERABILITY of the AC. DC, and AC instrument bus
electrical power distribution system is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum AC, DC, and AC instrument bus,

! electrical power distribution subsystems during MODES 5
and 6 and during movement of irradiated fuel assemblies
ensures that:|

!

a. The unit can be maintained in the shutdown or
refueling condition for extended periods:

b. Sufficient instrumentation and control capability is
| available for monitoring and maintaining the unit
! status; and

c. Adequate power is provided to mitigate events
postulated during shutdown. such as a fuel handling
accident., ,

|

The AC and DC electrical power distribution systems satisfy
Criterion 3 of 10 CFR 50.36(c)(2)(ii).

:
! I

i |
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Distribution Systems-Shutdown*

; B 3.8.10

. BASES

. LC0 Various subsystems, equipment., and components are required
i OPERABLE by other LCOs, depending on t1e specific unit

condition. Implicit in those requirements is the'

OPERABILITY of necessary support features (i.e. systems,2

3 subsystems, trains, components, and devices). This
i LCO explicitly requires energization of the portions of the
i electrical distribution system necessary to support
! OPERABILITY of required subsystems, equipment, and
! components - whether specifically addressed in an LCO or
; implicitly required via the definition of OPERABILITY.
!
'

Maintaining these portions of the distribution system
energized ensures the availability of sufficient power to
operate the unit in e safe manner to mitigate the
consequences of postulated events during shutdown (e.g..
fuel handling accidents).

APPLICABILITY The AC and DC electrical power distribution subsystems
required to be OPERABLE in MODES 5 and 6, and at all times
during movement of irradiated fuel assemblies, provide
assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core;

b. Systems needed to mitigate a fuel handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are

iavailable; and !

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition and refueling condition.

The AC. DC, and AC instrument bus electrical power
distribution subsystems requirements for MODES 1. 2. 3.
and 4 are covered in LCO 3.8.9.

O
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:

! Distribution Systems-Shutdown
B 3.8.10

|

| BASES

ACTIONS LC0 3.0.3 is not applicable while in MODE 5 or 6. However,
since irradiated fuel assembly movement can occur in MODE 1.
2. 3. or 4. the ACTIONS have been modified by a Note stating

| that LC0 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 5 or 6. LCO 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1. 2. 3. or 4. the fuel movement is independent of,

, reactor operations. Therefore, in either case. inability to
'

suspend movement of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

A.1. A.2.1. A.2.2. A.2.3. A.2.4. A.2.5. and A.2.6

| Although redundant required features may require redundant
| divisions of electrical power distribution subsystems to be

OPERABLE. one OPERABLE distribution subsystem division may
be capable of supporting sufficient required features to
allow continuation of CORE ALTERATIONS and fuel movement.i

| By allowing the option to declare required features
L associated with an inoperable distribution subsystem
i inoperable (Recuired Action A.1). ap3ropriate restrictions

are implementec in accordance with tie affected required
'c feature LCo's Required Actions. In many instances. however.
| this option may involve undesired administrative efforts.
| Therefore, the allowance for sufficiently conservative
) actions of Required Actions A.2.1 through A.2.4 is made

(i .e. , to suspend CORE ALTERATIONS. movement of irradiated
fuel assemblies, and operations involving positive
reactivity additions). Suspension of these activities does,

| not preclude completion of actions to establish a safe
conservative condition. These actions minimize the,

l probability of the occurrence of postulated events. It is
further required to immediately initiate action to restore
the' required AC and DC electrical power distribution;

! subsystems and to continue this action until restoration is
! accomplished in order to provide the necessary power to the
; unit safety systems.

|

|

|

t
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Distribution Systems -Shutdown |
B 3.8.10

i;
.

'

BASES

ACTIONS (continued) |
Notwithstanding performance of the above conservative ''

Required Actions, a recuired Residual Heat Removal (RHR) |
train and/or a requirec Low Tem)erature Overpressure :

! Protection (LTOP) feature, may ae inoperable. In this case. l| Recuired Actions A.2.1 through A.2.4 do not adequately
| adcress the concerns relating to coolant circulation and
! heat removal. Pursuant !J LC0 3.0.6. the RHP or LTOP

1

i ACTIONS would not be entered. Therefore. Required Actions
'

A.2.5 and A.2.6 are provided to direct declaring RHR and
LTOP features inoperable and declaring the associated RHR

1train "not in operation" (note, this does not require the
RHR train to be shut down if operating only that the
associated RHR train not be credited as the required
operating train), wh ch results in taking the appropriate,

actions.'

The Completion Time cf immediately is consistent with the
! required times for actions requiring prompt attention. The

restoration of the required distribution subsystems should
be com)leted as quickly as possible in order to minimize the
time t1e unit safety systems may be without power.i

.O
SURVEILLANCE SR 3.8.10.1
REQUIREMENTS

This Surveillance verifies that the AC. DC, and AC i
instrument bus electrical power distribution subsystems are !

| functioning properly, with all the buses energized. The
! verification of proper voltace availability on the buses i

ensures that the required power is readily available for ]motive as well as control funct. ions for critical system i

loads connected to these buses. The 7 day Frequency takes I

into account the capability of the electrical power
- distribution subsystems, and other indications available in

.

the control room that alert the operator to subsystem
! mal functions.

!

REFERENCES 1. UFSAR. Chapter 6.

2. UFSAR. Chapter 15.

: O
,
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|

Boron Concentration
B 3.9.1

B 3.9 REFUELING OPERATIONS |

B 3.9.1 Boron Concentration

|BASES.

BACKGROUND The limit on the boron concentration ensures the reactor
remains subtritical during MODE 6. Refueling boron
concentration is the soluble boron concentration in the
filled portions of the Reactor Coolant System (RCS), the
refueling canal, and the refueling cavity that are
hydraulically coupled to the reactor core during refueling.

! The soluble boron concentration offsets the core reactivity
! and is measured by chemical analysis of a representative

sample of the coolant in each of the volumes. The refueling
boron concentration limit is specified in the COLR. The
specified boron concentration is controlled by plant
procedures to maintain an overall core reactivity of k
s 0.95 during fuel handling, with control rods and fueier

; assemblies assumed to be in the most adverse configuration
(least negative reactivity).!

GDC 26 of 10 CFR 50, Appendix A. requires that two:
'

s independent reactivity control systems of different design
3rinciples be 3rovided (Ref.1). One of these systems must

i Je capable of 1olding the reactor core subcritical under
cold conditions. The Chemical and Volume Control System
(CVCS) is the system capable of maintaining the reactor
subcritical in cold conditions by maintaining the boron
concentration-(Ref. 2).

The reactor is brought to shutdown conditions before
beginning operations to open the reactor vessel for

,

refueling. After the RCS is cooled and depressurized. the |
| vessel head is unbolted, and removed. The refueling cavity '

| is then flooded with borated water from the refueling water
| storage tank through the o)en reactor vessel by gravity

feeding or by the use of t1e Residual Heat Removal (RHR)
System pumps.

i

|

|

O
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Boron Concentration !'
B 3.9.1

BASES

| BACKGROUND (continued)

The pumping action of the RHR System in the RCS, and the
natural circulation due to thermal driving heads in the
reactor vessel and refueling cavity, ensure adequate mixing
of the borated water. The RHR System is in operation during
refueling (see LCO 3.9.5. " Residual Heat Removal (RHR) and
Coolant Circulation-High Water Level," and LCO 3.9.6.
" Residual Heat Removal (RHR) and Coolant Circulation-Low
Water Level") to provide forced circulation in the RCS and
asr;Jt in maintaining the boron concentration in the RCS.
the refueling canal, and the refueling cavity above the COLR|

limit.'

! APPLICABLE During refueling operations, the reactivity condition of the
! SAFETY ANALYSES core is consistent with the initial conditions assumed for
i the boron dilution accident in the accident analysis

(Ref. 3) and is conservative for MODE 6. The boron
concentration limit specified in the COLR is based on the

| core reactivity at the beginning of each fuel cycle (the end
of refueling) and includes an uncertainty allowance.|

The required boron concentration and the plant refueling
, procedures that verify the correct fuel loading plan
| (including full core mapping) ensure that the k,rr of the'

core will remain s 0.95 during the refueling operation.
Hence, at least a 5% Ak/k margin of safety is established
during refueling.

t

! During refueling, all filled portions of the RCS, the water
i volume in the spent fuel pool, the transfer tube, the

refueling canal the refueling cavity, and the reactor
vessel form a single mass. As a result, the soluble boron
concentration is relatively the same in each of these i

volumes. I

|

: The limiting boron dilution accident analyzed occurs in
| MODE 5 (Ref. 3). A detailed discussion of this event is
I provided in Bases B 3.1.1 " SHUTDOWN MARGIN (SDM)."

The RCS boron concentration satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

.

! O
!
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DC Sources-Operating |

B 3.8.4
i

BASES

ACTIONS (continued)

D.1

Condition D represents one division with a loss of ability
to completely respond to an event, and a potential loss of
ability for the DC division to remain energized during
normal operation. It is, therefore, imperative that the
operator's attention focus on stabilizing the unit,
minimizing the potential for complete loss of DC power to
the affected division. The 2 hour limit is consistent with
the allowed time for an inoperable DC distribution system
division.

| If one of the required DC electrical power subsystems is
inoperable (e.g., inoperable battery or one DC division
crosstied to the op)o. cite-unit DC division that does not
have an inoperable 3attery charger), the remaining DC
electrical power subsystem has the capacity to support a
safe shutdown and to mitigate an accident condition. Sincet

'

a subsequent worst case single failure would, however,
result in the complete loss of the remaining 125 VDC
electrical power subsystems with attendant loss of ESF
functions. continued _ power operation should not exceedi(p) 2 hours. The.2 hour Completion Time is based on Regulatory"
Guide 1.93 (Ref. 8) and reflects a reasonable time to assess
unit status as a function of the inoperable DC electrical
power subsystem and, if the DC electrical power subsystem is
not restored to OPERABLE status, to prepare to effect an
orderly and safe unit shutdown.

; E.1 and E.2

If the inoperable DC electrical power subsystem cannot be
1

restored to OPERABLE status, or the crosstie breaker (s) '

cannot be opened, within the required Com)letion lime, the
unit must be brought to a MODE in which t7e LC0 does not
apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within !

36 hours. The allowed Completion Times are reasonable,
based on operating Experience. to reach the recaired unit
conditions from full power conditions in an orcerly manner
and without challeng'ng plant sy.ntem3. The Completion Time
to bring the unit to MODE 5 is consistent with the time
required in Regulatory Guide 1.93 (Ref. 8).

!
,

!

O
;
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Boron Concentration
B 3.9.1

BASES

LCO The LCO requires that a minimum boron concentration be
maintained in all filled portions of the RCS. the refueling
canal, and the refueling cavity, that are hydraulically 1

coupled to the reactor core, while in MODE 6. The boron |concentration limit specified in the COLR ensures that a '

core k,rr of 5 0.95 is maintained during fuel handling
operations. Violation of the LC0 could lead to an
inadvertent criticality during MODE 6. j

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain subtritical. The required

boronconcentrationensuresak,droup.95.
s0 In MODES 1 and 2

with k
,5. " Shutdown Bank Insertion Limits." and LCO 3.1.6.

a 1.0. LCO 3.1.4. " Rod Alignment Limits."1

LCO3.1.
" Control Bank Insertion Limits." ensure an 6dequate amount
of negative reactivity is available to shutdown the reactor.
In MODE 2 with k,,, < 1.0 and MODES 3. 4. and 5. LCO 3.1.1.
" SHUTDOWN MARGIN (SOM)." ensures that an adequate amount of
negative reactivity is available to shut down the reactor
and maintain it subcritical.

O'

ACTIONS A.1. A.2. and A.3

Continuation of CORE ALTERATIONS or positive reactivity
additions (including actions to reduce boron concentration)
is contingent upon maintaining the unit in compliance with
the LCO.

|
|

|

4

i

|

|

l
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|
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Boron Concentration
B 3.9.1

BASES

ACTIONS (continued)

If the boron concentration of any coolant volume in the
filled portions of the RCS. the refueling canal, or the
refueling cavity is less than its limit, an inadvertent
criticality may occur due to an incorrect fuel loading. To
minimize the potential of an inadvertent criticality
resulting from a fuel loading error, all operations
involving CORE ALTERATIONS and positive reactivity additions
must be suspended immediately.

Suspension of CORE ALTERATIONS and positive reactivity
'
,

additions shall not preclude moving a component to a safe
position, or heating or cooling the coolant volume for the
purpose of system temperature control within established
procedures.

In addition to immediately suspending CORE ALTERATIONS and
positive reactivity additions, action to restore the boron
concentration must be initiated immediately.

There are no safety analysis assumptions of boration flow
rate and concentration that must be satisfied. The only

n requirement is to restore the boron concentration to its
( required value as soon as possible. In order to raise the

boron concentration as soon as possible. the operator should
begin boration with the best source available for unit
conditions.

Once actions have been initiated, they must be continued
until the boron concentration is restored. The restoration

'time de) ends on the amount of boron that must be injected to
reach t1e required concentration.

!

|

O
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Boron Concentration
B 3.9.1

BASES-;

-SURVEILLANCE SR 3.9.1.1
REQUIREMENTS

This SR ensures that the coolant boron concentration in all
filled portions of the RCS, the refueling canal, and the
refueling cavity, that are hydraulically coupled with the
reactor core, is within the COLR limits. The boron ,

concentration of the coolant in each volume is determined
periodically by chemical analysis.

A Frequency of once every 72 hours is a reasonable amount of
time to verify the boron concentration of representative
samples. The Frequency is based on operating experience. -

which has shown 72 hours to be adequate to detect slow
trends in boron concentration in these volumes prior to
significant reduction.

!

REFERENCES 1. 10 CFR 50. Appendix A. GDC 26.

2. UFSAR, Section 9.3.4.
'

3. UFSAR. Section 15.4.6.
LO

!
!

e 1

! |
| |
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Boron Concentration
B 3.9.1
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BASES
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Unborated Water Source Isolation Valves
B 3.9.2

B 3.9 REFUELING OPERATIONS

8 3.9.2 Unborated Water Source Isolation Valvesc

BASES

BACKGROUND During MODE 6 operations.. all isolation valves for reactor
makeup water sources containing unborated water that are
connected to the Reactor Coolant System (RCS) must be closed
to prevent unplanned boron dilution of the reactor coolant.
The isolation valves (CV1118. CV8428. CV8441. CV8435 and

.

CV8439) must be secured in the closed position.
.

| The Chemical and Volume Control System is capable of
| supplying borated and unborated water to the RCS through '

various flow paths. Since a positive reactivity addition
made by reducing the uoron concentration is inappropriate
during MODE 6. isolation of all unborated water sources i

L prevents an unplanned boron dilution.
:

.
The Refueling Water Storage Tank (RWST) is assumed to be a

! boration source. With the RWST boron concentration not
satisfying these assumptions, the RWST becomes a potentiali ;

i dilution source and valves CV1120 and CV112E are considered
unborated water source isolation valves. These valves musts

be secured in the closed position.

APPLICABLE The possibility of an uncontrolled boron dilution event
SAFETY ANALYSES (Ref.1) occurring during MODE 6 refueling operations is

precluded by adherence to this LCO, which requires that
potential dilution sources be isolated. Closing the,

required valves during refueling operations prevents the
flow of unborated water to the filled portion of the RCS.
The valves are used to isolate unborated water sources.

1 These valves have the potential to indirectly allow dilution
'

of the RCS boror concentration in MODE 6. By isolating
unborated water sources, a safety analysis for an
uncontrolled boron dilution accident in accordance with the |
Standard Review Plan (Ref. 2) is not required for MODE 6.

The RCS unborated water source isolation valves satisfy i
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

!
i

.L
'

l
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__|

| Unborated Water Source Isolation Valves
B 3.9.2

!
BASES

iLCO This LCO requires that flow paths to the RCS from unborated J

water sources be isolated to prevent unplanned boron
dilution during MODE 6 and thus avoid a reduction in SDM.

|
|

APPLICABILITY In MODE 6. this LC0 is applicable to prevent an inadvertent
boron dilution event by ensuring isolation of all sources of
unborated water to the RCS. I

For all other MODES. the boron dilution accident was
analyzed and was found to be capable of being mitigated.

ACTIONS The ACTIONS table has been modified by a Note that allows
separate Condition entry for each unborated water source
isolation valve.

A.1. A.2. and A.3

Continuation of CORE ALTERATIONS is contingent upon
maintaining the unit in compliance with this LCO. With any' (q valve used to isolate unborated water sources not secured in' ,

the closed position, all o erations involving CORE
ALTERATIONS must be suspen ed immediately. The Completion
Time of "immediately" for performance of Required. Action A.1 |shall not preclude completion of movement of a component to Ia safe position.

|

Preventing inadvertent dilution of the reactor coolant boron
concentration is dependent on maintaining the unborated
water isolation valves secured closed. Securing the valves :
in the closed position ensures that the ,alves cannot be j
inadvertently opened. The Completion 'ime of "immediately"
requires an operator to initiate ac'J 'ns to close an openi
valve and secure the isolation valve in the closed position

| without delay. Once actions are initiated, they must be
L continued until the valves are secured in the closed
L position.
|

|

;

;

.

'
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Unborated Water Source Isolation Valves i

B 3.9.2 |
|
,

i BASES |
ACTIONS (continued) l

Due to the potential of having diluted the barone

| concentration of the reactor coolant. SR 3.9.1.1
| (verification of boron concentration) must be performed
! whenever Condition A is entered to demonstrate that the
! required boron concentration exists. The Completion Time of

4 hours is sufficient to obtain and analyze a reactort

! coolant sample for boron concentration.
!

Condition A has been modified by a Note to recuire that
Required Action A.3 be completed whenever Concition A is

| entered.
|

SURVEILLANCE SR 3.9.2.1
REQUIREMENTS

These valves are to be secured closed to isolate possible
dilution paths. The likelihood of a significant reduction
in the boron concentration during MODE 6 operations is
remote due to the large mass of borated water in the
refueling cavity and the fact that all unborated water
sources are isolated precluding a dilution. The boroni

!( concentration is checked every 72 hours during MODE 6 under
| SR 3.9.1.1. This SR demonstrates that valves CV1118.

CV8428. CV8441. CV8435, and CV8439 are secured closed by the
use of mechanical stops. removal of air, or removal of |
electrical power. Verification of the secured valve !
position through a system walkdown ensures the isolation of |possible dilution paths. The 31 day Frequency is based on '

engineering judgment and is considered reasonable in view of
other administrative controls that will ensure that the
valve opening is an unlikely possibility.

4

REFERENCES 1. UFSAR. Section 15.4.6.

2. NUREG-0800. Section 15.4.6. i

:

i-
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B 3.9.2 I
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' BASES
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Nuclear Instrumentation
B 3.9.3

i

B 3.9 REFUELING OPERATIONS

! B 3.9.3 Nuclear Instrumentation

| BASES

|

! BACKGROUND The source range neutron flux monitors are used during
refueling operations to monitor the core reactivity
condition. The installed source range neutron flux monitors
are part of the Nuclear Instrumentation System (NIS). These
detectors are located external to the reactor vessel and
detect neutrons leaking from the core. The use of

| Jortable detectors is permitted, provided the
| _C0 requirements are met.

| The installed source range neutron flux monitors are boron
trifluoride detectors operating in the proportional region |

| of the gas filled detector characteristic curve. The
'

| detectors monitor the neutron flux in counts per second.
The instrument range covers six decades (1E+6 cps) with a 7%
instrument accuracy (Ref. 1). The detectors also provide

| continuous visual indication in the control room to alert
! operators to a possible dilution accident. The NIS is
| designed in accordance with the criteria presented in~

|q Reference 2. If used, portable detectors must be
! functionally equivalent to the installed NIS source range
i monitors.
!

| APPLICABLE Two OPERABLE source range neutron flux monitors are recuired
| SAFETY ANALYSES to provide a signal to alert the operator to unexpectec

changes in core reactivity such as with a boron dilution'

,

accident (Ref. 3) or an improperly loaded fuel assembly. ii

! The need for a safety analysis for an uncontrolled boron !

dilution accident is eliminated by isolating all unborated;

i water sources as required by LCO 3.9.2. "Unborated Water i
Source Isolation Valves."

! The source range neutron flux monitors satisfy Criterion 3
of 10 CFR 50.36(c)(2)(ii).

!

!
1

!

:

;O
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; |

! Nuclear Instrumentation
B 3.9.3

BASES

LCO This LCO requires that two source range neutron flux
monitors be OPERABLE to ensure that redundant monitoring

: capability is available to detect changes in core
I reactivity. To be OPERABLE. each monitor must provide

visual indication.<

|

APPLICABILITY In MODE 6. the source range neutron flux monitors must be
OPERABLE to determine changes in core reactivity. There are
no other direct means available to check core reactivity
levels. In MODE 2 below the inte. mediate range neutron flux
interlock setpoint (P-6). and in MODES 3, 4. and 5 with the
Rod Control System capable of rod withdrawal or with all

! rods not fully inserted, the installed source range neutron j
flux monitors are required to be OPERABLE by LCO 3.3.1.
" Reactor Trip System (RTS) Instrumentation."

I

ACTIONS A.1 and A.2

With only one source range neutron flux monitor OPERABLE.
! j redundancy has been lost. Since these instruments are the

only direct means of monitoring core reactivity conditions. I

CORE ALTERATIONS and positive reactivity additions must be
suspended immediately. Performance of Required Action A.1
or A.2 shall not preclude completion of movement of a
component to a safe position or normal heatup/cooldown of
the coolant volume for the purpose of system temperature|

control.

B.1 and B.2|
i

With no source range neutron flux monitor OPERABLE. there
are no direct means of detecting changes in core reactivity.
Therefore, actio' to restore a monitor to OPERABLE status
shall be initiated immediately and continued until a source !
range neutron flux monitor is restored to OPERABLE status.

|

i

|

t

i O i
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Nuclear Instrumentation
B 3.9.3

|
BASES

ACTIONS (continued)

Since CORE ALTERATIONS and positive reactivity additions are
not to be made, the core reactivity condition is stabilized
until the source range neutron flux monitors are OPERABLE.
This stabilized condition is determined by performing
SR 3.9.1.1 to ensure that the required boron concentration
exists.

The Completion Time of once per 12 hours is sufficient to
obtain and analyze a reactor coolant sample for boron

i concentration and ensures that unplanned changes in boron
| concentration would be identified. The 12 hour Frequency is

reasonable, considering the low probability of a change in,

core reactivity during this time period.

_

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

SR 3.9.3.1 is the performance of a CHANNEL CHECK, which is a
comparison of the parameter indicated on one channel to a

i similar parameter on other channels It is based on the
|q assumption that the two indication channels should be
iQ consistent with core conditions. Changes in fuel loading
'

and core geometry can result in significant differences
between source range channels, but each channel should be
consistent with its local conditions.

The Frequency of 12 hours is consistent with the CHANNEL
CHECK Frequency specified similarly for the same instruments
in LC0 3.3.1.

! SR 3.9.3.2

| SR 3.9.3.2 is the performance of a CHANNEL CALIBRATION every
18 months. This SR is modified by a Note stating that

- neutron detectors are excluded from the CHANNEL CALIBRATION.
The CHANNEL CALIBRATION for the source range neutron flux

| monitors consists of obtaining the detector discriminator
' curves. evaluating those curves, and comparing the curves to

the manufacturer's data. The 18 month Frequency is based on
the need to perform this Surveillance under the conditions
that apaly during a plant outage. Operating experience has
shown taese components usually pass the Surveillance when
performed at the 18 month Frequency.

!

e

:
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:

|- Nuclear Instrumentation .

B 3.9.3 i

I

|( BASES
.

REFERENCES 1. UFSAR. Table 7.5-2.
:

2. 10 CFR 50. Appendix A. GDC 13. GDC 26. GDC 28..andi

! GDC 29.
;

3. UFSAR. Section 15.4.6. .

!
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Containment Penetrations
B 3.9.4

B 3.9 REFUELING OPERATIONS

B 3.9.4 Containment Penetrations

BASES

BACKGROUND During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment, a release of fission product
radioactivity within containment will be restricted from
escaping to the environment when the LCO requirements are
met. In MODES 1. 2. 3. and 4. this is accomplished by
maintaining containment OPERABLE as described in LCO 3.6.1.
" Containment." In MODES 5 and 6. the potential for
containment pressurization as a result of an accident is not
likely; therefore, requirements to isolate the containment
from the outside atmosphere can be less stringent. The
LC0 requirements are referred to as " containment closure"
rather than " containment OPERABILITY." Containment closure
means that all potential escape paths are filtered. closed.
or capable of being closed. Since there is no significant
potential 'for containment aressurization, the
10 CFR 50. Appendix J leacage criteria and tests are not
requi red. ;

,

O "e comt 4"me"t eerve8 to comte 4" 14ee4o" oreevct
radioactivity that may be released from the reactor core
following an accident, such that offsite radiation exposures
are maintained well within the requirements of 10 CFR 100.
In addition. the containment provides radiation shielding
from the fission products that may be present in the
containment atmosphere following accident conditions.

: .
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Containment Penetrations
B 3.9.4

.

BASES

BACKGROUND (continued)

The containment equipment hatch, which is part of the
containment pressure boundary, provides a means for moving
large equipment and components into and out of containment.

i
During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment with the equipment hatch
installed, the equipment hatch must be held in place by at
least four bolts. Good engineering practice dictates that
the bolts be approximately equally spaced. During CORE
ALTERATIONS or movements of irradiated fuel assemblies
within containment and the equipment hatch not intact, the
OPERABILITY requirements of the Fuel Handling Building
Exhaust Filter Plenum (FHB) Ventilation System must be met.
The OPERABILITY requirements of the FHB Ventilation System
are provided in LCO 3.7.13. " Fuel Handling Building Exhaust
Filter Plenum (FHB) Ventilation System."

The containment air locks, which are also part of the
containment pressure boundary, provide a means for personnel
access during MODES 1. 2. 3. and 4 in accordance with
LCO 3.6.2. " Containment Air Locks." The two air locks are
the personnel air lock and the emergency air lock. Each air
lock has a door at both ends. The doors are normallys

1 interlocked to prevent simultaneous opening when containment
OPERABILITY is required. During periods of unit shutdown
when containment closure is not required, the door interlock
mechanism may be disabled, allowing both doors of an air
lock to remain open for extended aeriods when frequent
containment entry is necessary. Juring CORE ALTERATIONS or
movement of irradiated fuel assemblies within containment.
containment closure is required; therefore, the door
interlock mechanism may remain disabled, but one air lock
door must always remain closed. An exception, however, is
3rovided for the personnel air lock It is acceptable to
1 ave both doors of the personnel air lock opened
simultaneously provided the FHB Ventilation System is in :

compliance with LCO 3.7.13. !

The closure restrictions are sufficient to restrict
unfiltered fission product radioactivity releases from
containment to the environment due to a fuel handling
accident during refueling.

;

i
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'
Containment Penetrations

B 3.9.4

BASES
!

BACKGROUND (continued)

The Containment Ventilation Isolation System consists of the
normal purge subsystem. the mini purge subsystem, and the I
post Loss Of Coolant Accident purge subsystem. These three
subsystems contain penetrations which provide direct access
from the containment to the outside atmosphere. In MODE 6,
the minipurge subsystem is normally used to exchange large
volumes of containment air to support refueling operations.
Each penetration contains inside and outside containment
isolation valves which close automatically on an actuation
signal. During CORE ALTERATIONS or movement of irradiated
fuel within containment, all required valves within a
subsystem must be capable of being closed by a containment
ventilation isolation signal whenever the associated
subsystem is in operation. A list of the instrumentation
which functions to isolate the valves in these penetrations
is provided in LCO 3.3.6. " Containment Ventilation Isolation
Instrumentation."

The other containment penetrations that provide direct
access from containment atmosphere to outside atmosphere
must be isolated cn at least one side. Isolation may be

o achieved by a closed automatic isolation valve a manual
(j isolation valve, blind flange, or equivalent. Equivalent

isolation methods allowed under the provisions of
10 CFR 50.59 may include use of a material that can provide
a temporary atmospheric pressure ventilation barrier during
CORE ALTERATIONS or movement of irradiated fuel within the
containment.

|

|

|
|

|

!
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Containment Penetrations )
| B 3.9.4 i
; I
! |

BASES.

APPLICABLE During CORE ALTERATIONS or movement of irradiated fuel
SAFETY ANALYSES assemblies within containment, the most severe radiological

consequences result from a fuel handling accident. The fuel
handling accident is a postulated event that involves damage
to irradiated fuel (Ref. 1). Fuel handling accidents,
analyzed in Reference 2, include dropping a single
irradiated fuel assembly and handling tool or a heavy object

! onto other irradiated fuel assemblies. The requirements of
LCO 3.9.7, " Refueling Cavity Water Level " and the minimum

i decay time of 100 hours prior to CORE ALTERATIONS ensure
i that the release of fission product radioactivity.
| subsequent to a fuel handling accident in containment,
i results in doses that are well within the guideline values

specified in 10 CFR 100. Reference 2 defines "well within"
10 CFR 100 to be 25% or less of the 10 CFR 100 values. The
acceptance limits for offsite radiation ex)osure for the

: fuel handling accident will be 25% of 10 C:R 100 values or
the NRC staff ap) roved licensing basis (e.g. , a specified
fraction of 10 C R 100 limits).

Containment penetrations satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LO
I

LCO This LC0 limits the consequences of a fuel handling accident
in containment by limiting the potential escape paths for
fission product radioactivity released within containment.
The LC0 requires any penetration providing direct access

: from the containment atmosphere to the outside atmosphere to
! be closed except for the OPERABLE containment purge (supply i

and exhaust) penetrations. For the OPERABLE containment !
| purge penetrations, this LC0 ensures that unisolated |
| penetrations are isolable by the Containment Ventilation ;

. Isolation System. The OPERABILITY requirements for this ;
l LCO ensure the automatic purge valve closure times specified )

in the UFSAR can be achieved and, therefore, meet the
| assumptions used in the safety analysis to ensure that

releases through the valves are terminated. such thati

radiological doses are within the acceptance limit.

|

!

>

'
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Containment Penetrations
B'3.9.4

BASES

LCO (continued)

. The LCO is modified by a Note which allows both personnel
l air lock doors to be open or the equipment hatch not intact
| when the FHB Ventilation System is in compliance with
; LCO 3.7.13. When the equipment hatch is installed it serves
| to contain fission product radioactivity that may be

released following a fuel handling accident in the
containment. When the equipment hatch is not intact, or
when both doors of the personnel air lock are simultaneously
opened, the internal containment pressure is essentially
equal to the internal pressure ;f the fuel handling

| building. In the event of a fuel handling accident in the
containment, realigning of the fuel handling building

: ventilation system creates a negative pressure in the
! containment and fuel handling building relative to the '

| auxiliary building and outside atmosphere. The negative
pressure ensures that any radioactivity released to the
containment atmosphere will either remain in the containment,

| or be filtered through a FHB Ventilation System train. As ,

such, with the equipment hatch not intact, or with both
Jersonnel air lock doors open the consequences of a fuel
landling accident in containment would not exceed those
calculated for a fuel handling accident in the fuel handlingO building.

APPLICABILITY The containment Jenetration requirements are applicable
during CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment because this is when there is
a potential for a fuel handling accident.. In MODES 1. 2. 3.,

and 4 containment penetration requirernents are addressed by
LC0 3.6.1. In MODE 5. and in MODE 6 when CORE ALTERATIONS

'

or movement of irradiated fuel assemblies within containment
are not being conducted, the potential for a fuel handling
accident does not exist. Therefore, under these conditions
no requirements are placed on containment penetration
status.

|

|O;
r
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| Containment Penetraticas J

B 3.9.4
:

BASES

ACTIONS A.1 and A.2
,

If the containment equipment hatch, air lock doors, or any
containment penetration that provides direct access from the '

containment atmosphere to the outside atmosphere is not in
the required status. the unit must be placed in a condition '

where containment closure is not needed. This is
accomplished by immediately suspanding CORE ALTERATIONS and
movement of irradiated fuel assemblies within containment.
Performance of these actions shall not preclude completion
of movement of a component to a safe position.

|

SURVEILLANCE SR 3.9.4.1
REQUIREMENTS

This Surveillance demonstrates that each of the containment ipenetrations required to be isolated is isolated. This
Surveillance for the open purge valves demonstrates that the
valves are not blocked from closing. Also the Surveillance !
will demonstrate that each valve operator has motive power
which will ensure that each valve is capable of being closed

,

g by an OPERABLE automatic Containment Ventilation Isolation '

signal.

The Surveillance is performed every 7 days during CORE
ALTERATIONS or movement of irradiated fuel assemblies within
containment. The Surveillance interval is selected to be ;

commensurate with the normal duration of time to complete ;

fuel handling operations. As such, this Surveillance
ensures that a postulated fuel handling accident that
releases fission product radioactivity within the ;

containment will not result in a release of fission product
,radioactivity to the environment. ;

1
|

|
!
!
I

O '
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L Containment Penetrations ,

B 3.9.4
i

BASES

L SURVEILLANCE REQUIREMENTS (continued)

SR 3.9.4.2

This Surveillance demonstrates that each required
I containment purge valve actuates to its isolation position i

on an actual or simulated high radiation signal. The
18 month Frequency maintains consistency with other similar
Engineered Safety Feature Actuation System instrumentation
and valve testing requirements. In LCO 3.3.6, the

,

Containment Ventilation Isolation instrumentation requires a 1

| CHANNEL CHECK every 12 hours and a COT every 92 days to |
! ensure the channel OPERABILITY during refueling operations. ;

Every 18 nths a CHANNEL CALIBRATION is performed.
SR 3.9.4.a demonstrates that the isolation time of each,

| valve is in accordance with the Inservice Testing Program !
; requirements. These Surveillances performed during MODE 6
~

will ensure that the valves are capable of closing after a
i postulated fuel handling accident to limit a release of

;fission product radioactivity from the containment.
|

| SR 3.9.4.3

This Surveillance demonstrates that the isolation time of I

each required containment purge valve providing direct ;,

access from the containment atmosphere to the outside '

atmosphere is in accordance with the Inservice Testing
Program requirements. This SR along with SR 3.9.4.2,
ensures the containment purge valves in penetrations which

! provide direct access from the containment atmosphere to the
! outside atmosphere are capable of closing after a postulated
| fuel handling accident to limit the release of fission
L product radioactivity from the containment.
i

!

|

REFERENCES 1. UFSAR. Section 15.7.4.

,
2. NUREG-0800, Section 15.7.4, Rev. 1. July 1981.

!

L

:

i
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Containment Penetrations
B 3.9.4

BASES
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RHR and Coolant Circulation-High Water Level
B 3.9.5

B 3.9 REFUELING OPERATIONS

B 3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-High Water
Level

BASES

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay
heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34 to provide mixing of borated
coolant and to prevent boron stratification (Ref.1). Heat
is removed from the RCS by circulating reactor coolant
through the RHR heat exchanger (s), where the heat is
transferred to the Component Cooling Water System. The
coolant is then returned to the RCS via the RCS cold leg (s).
Operation of the RHR System for normal cooldown or decay
heat removal is manually accomplished from the control room.
The heat removal rate is adjusted by controlling the flow of
reactor coolant through the RHR heat exchanger (s) and bypass
line(s). Mixing of the reactor coolant is maintained by
this continuous circulation of reactor coolant through the
RHR System.

p
b

APPLICABLE While there is no explicit analysis assumption for the decay
SAFETY ANALYSIS heat removal function of the RHR System in MODE 6. if the

reactor coolant temperature is not maintained below 200 F.
boiling of the reactor coolant could result. This could
lead to a loss of coolant in the reactor vessel. In
addition. boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to boron
plating out on components near the areas of the boiling
activity. The loss of reactor coolant and the reduction of
boron concentration in the reactor coolant would eventually
challenge the integrity of the fuel cladding, which is a
fission product barrier. One train of the RHR System is
required to be OPERABLE and in operation in MODE 6, with the
water level a 23 ft above the top of the reactor vessel
flange. to prevent this challenge. The LC0 does permit
de-energizing the RHR pump for short durations. under the
condition that the boron concentration is not reduced. This
conditional de-energizing of the RHR pump does not result in
a challenge to the fission product barrier.

RHR and Coolant Circulation-High Water Level satisfies
Criterion 4 of 10 CFR 50.36(c)(2)(ii).

O
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RHR and Coolant Circulation-High Water Level
B 3.9.5

BASES

LCO Only one RHR loop is required for decay heat removal in
MODE 6. with the water level a 23 ft above the top of the
reactor vessel flange because the volume of water above the
reactor vessel flange provides backup decay heat removal
capability. One RHR loop is required to be in operation and
OPERABLE to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of criticality and

c. -Indication of reactor coolant temperature.

An OPERABLE RHR loop includes an RHR pump, a heat exchanger.
valves, piping, instruments, and controls to ensure an
OPERABLE flow path. The flow path starts in one of the RCS
hot legs and is returned to the RCS cold legs.

The LC0 is modified by a Note that allows the required
operating RHR loop to be removed from service for up to
I hour per 8 hour period provided no operations are

'

permitted that would cause a reduction of the RCS boron
concentration. Boron concentration reduction is prohibited
because uniform concentration distribution cannot be ensured
without forced circulation. This permits operations such as
core ma] ping or alterations in the vicinity of the reactor
vessel lot leg nozzles and RCS to RHR isolation valve
testing. During this I hour period decay heat is removed
by natural convection to the large mass of water in the
refueling cavity.

t

O
V
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RHR and Coolant Circulation-High Water Level

B 3.9.5 i

,

f BASES '

APPLICABILITY One RHR loop must be OPERABLE and in operation in MODE 6. -

with the water level a 23 ft above the top of the reactor
,

L vessel flange, to provide decay heat removal and mixing of -

L the borated coolant. The 23 ft water level was selected
| because it corresponds to the 23 ft requirement established
' for fuel movement in LC0 3.9.7. " Refueling Cavity Water ,

Level . " Requirements for the RHR System in MODES 1. 2. 3. !

4, and 5 are covered by LCO 3.4.6. "RCS Loops-MODE 4."
LCO 3.4.7. "RCS Loops-MODE 5. Loops Filled." LCO 3.4.8.
"RCS Loops-MODE 5. Loops Not Filled." LC0 3.5.2.
"ECCS-Operating." and LCO 3.5.3. "ECCS-Shutdown. " RHR i

loop requirements in MODE 6 with the water level < 23 ft are
| located in LC0 3.9.6. " Residual Heat Removal (RHR) and '

Coolant Circulation-Low Water Level."
i .

! -

ACTIONS A.1. A.2. A.3. and A.4 !
i

| If RHR loop requirements are not met. there will be no !

| forced circulation to provide mixing to establish uniform :
! baron concentrations. Reduced boron concentrations can i

| occur by the addition of water with a lower boron !

!- concentration than that contained in the RCS. Therefore. J|q actions that could result in a reduction in the coolant '|
l boron concentration must be suspended immediately.

| With no forced circulation cooling, decay heat removal from ,

! the core occurs by natural convection to the heat sink |provided by the water above the core. A minimum refueling :

water level of 23 ft above the reactor vessel flange !

provides an adequate available heat sink. Suspending any !
operation that would increase decay heat load. such as !

loading a fuel assembly. is a prudent action under this
condition. Therefore, actions shall be taken immediately to ,

suspend loading of irradiated fuel assemblies in the core. ;,

'

Suspension of these activities shall not preclude completion '

of movement of a component to a safe condition. j

With the unit in MODE 6 and the refueling water level
= 23 ft above the top of the reactor vessel flange, removal '

| of decay heat is by ambient losses only. Therefore.
corrective actions shall be initiated immediately and shall'

continue until the RHR loop requirements are met.
L

,

i O ;
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RHR and Coolant Circulation-High Water Level
B 3.9.5

BASES

ACTIONS (continued)

With the RHR loop requirements not met, the potential exists
for the coolant to boil and release radioactive gas to the
containment atmosphere.. Therefore, all containment
penetrations providing direct access from the containment
atmosphere to the outside atmosphere must be closed within
4 hours. Closing containment penetrations that are open to
the outside atmosphere ensures dose limits are not exceeded.

The Com)1etion Time of 4 hours is reasonable based on the ,

low pro) ability of the coolant boiling in that time.
{

SURVEILLANCE SR 3.9 5.1
REQUIREMENTS

This Surveillance demonstrates that the RHR loop is in
operation and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to provide mixing of the
borated coolant to prevent thermal and boron stratification
in the core. The Fre
considering the flow quency of 12 hours is sufficient.temperature, pump control, and alarme

.( indications available to the operator in the control room
for monitoring the RHR System.

REFERENCES 1. UFSAR, Section 5.4.7.

1

i

1

;

I

l
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

8 3.9 REFUELING OPERATIONS

B 3.9.6 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level,

|
|

| BASES

|
,

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay
heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34. to provide mixing of borated
coolant, and to prevent boron stratification (Ref.1). Heat ,

is removed from the RCS by circulating reactor coolant
i through the RHR heat exchangers where the heat is
! transferred to the Component Cooling Water System. The
| coolant is then returned to the RCS via the RCS cold leg (s)
| Operation of the RHR System for normal cooldown decay heat

removal is manually accomplished from the control room. The
heat removal rate is adjusted by controlling the flow of ,

reactor coolant through the RHR heat exchanger (s) and bypass t

line(s). Mixing of the reactor coolant is maintained by i

this continuous circulation of reactor coolant through the
RHR System.

, ,

!

, APPLICABLE While there is no explicit analysis assumption for the
!

SAFETY ANALYSIS decay heat removal function of the RHR System in MODE 6, if
the reactor coolant temperature is not maintained below

| 200 F, boiling of the reactor coolant could result. This
could lead to a loss of coolant in the reactor vessel. In
addition, boiling of the reactor coolant could lead to a

| reduction in boron concentration in the coolant due to the
| boron plating out on components near the areas of the

boiling activity. The loss of reactor coolant and the:

reduction of boron concentration in the reactor coolant will
| eventually challenge the integrity of the fuel cladding.
( which is a fission product barrier. Two trains of the RHR
i System are required to be OPERABLE and one train in
' operation, in order to prevent this challenge.
!

RHR and Coolant Circulation-Low Water Level satisfies
Criterion 4 of 10 CFR 50.36(c)(2)(ii).

|

.

i
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

| BASES

LCO Both RHR loops must be OPERABLE in MODE 6, with the water
i level < 23 ft above the top of the reactor vessel flange. 1
'

In addition. one RHR loop must be in operation in order to
provide: '

l a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
s

of criticality; and '

c. Indication of reactor coolant temperature.

An OPERABLE RHR loop consists of an RHR pump, a heat
exchanger, valves, piping, instruments and controls to
ensure an OPERABLE flow path. The flow Jath starts in one

| of the RCS hot legs and is returned to tie RCS cold legs.
| However- the LCO is modified by a Note that permits the

required RHR loop to be removed from operation andi

| considered OPERABLE when aligned to, or during transitioning
| to or from, the Refueling Water Storage Tank (RWST) to

support filling or draining the refueling cavity, or to
support required testing, if capable of being realigned to
the RCS.

APPLICABILITY Two RHR loops are required to be OPERABLE, and one RHR loop
| must be in operation in MODE 6 with the water level < 23 ft j

above the top of the reactor vessel flange, to provide decayi

heat removal and mixing of the borated coolant.
Requirements for the RHR System in MODES 1, 2. 3. 4. and 5
are covered by LCO 3.4.6. "RCS Loops-MODE 4." LCO 3.4.7
"RCS Loops-MODE 5. Loops Filled." LC0 3.4.8. "RCS

| Loops -MODE 5. Loops Not Filled. " LCO 3.5.2. !

"ECCS-Operating. " and LC0 3.5.3. "ECCS-Shutdown. " RHR i
loop requirements in MODE 6 with the water level a 23 ft are
located in LCO 3.9.5 " Residual Heat Removal (RHR) and |

t

Coolant Circulation-High Water Level." '

|

|

,

,

BRAIDWOOD UNITS 1 & 2 B 3.9.6- 2 Revision 0



RHR and Coolant Circulation-Low Water Level
B 3.9.6

() BASES
t/

ACTIONS A.1 and A.2

With one or more RHR loops inoperable, the RHR System may
not be capable of removing decay heat and mixing the borated
coolant. Therefore, action shall be immediately initiated
and continued until the required number of RHR loops are
restored to OPERABLE status or until a 23 ft of water level
is established above the reactor vessel flange. When the
water level is a 23 ft above the reactor vessel flange, the
Applicability changes to that of LCO 3.9.5, and only one RHR
loop is required to be OPERABLE and in operation. An
immediate Completion Time is necessary for an operator to
initiate corrective actions.

B.1. B.2. and B.3

If no RHR loop is in operation, there will be no forced
circulation to provide mixing to establish uniform boron
concentrations. Reduced boron concentrations can occur by
the addition of water with a lower boron concentration than
that contained in the RCS. Therefore, actions that would
result in a reduction in the coolant boron concentration

n must be suspended immediately.
L )'~'

In addition, with no forced circulation, any decay heat
removal occurs by ambient losses only. Therefore, action

shall be initiated immediately to restore one RHR loop to
operation. Once initiated, actions shall continue until one
RHR loop has been restored to operation.

|

|

[ )'q/
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RHR and Coolant Circulation-Low Water Level
.

B 3.9.6 i
|

BASES

ACTIONS (continued) I

With no RHR loop in operation, the potential exists for the
coolant to boil and release radioactive gas to the
containment atmosphere. Therefore, all containment
penetrations providing direct access from the containment
atmosphere to the outside atmosphere must be closed within
4 hours. Closing containment penetrations that are open to
the outside atmosphere ensures that dose limits are not
exceeded.

The Com)letion Time of 4 hours is reasonable, based on the
low pro] ability of the coolant boiling in that time.

I
i

I SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

This Surveillance demonstrates that one RHR loop is in
operation and circulating reactor coolant. The flow rate is

I determined by the flow rate necessary to provide sufficient
decay heat removal capability and to provide mixing of the
borated coolant to prevent thermal and boron stratification

A in the core. The Frequency of 12 hours is sufficient.|V considering the flow. temperature pump control, and alarm|

indications available to the operator for monitoring the RHR
| System in the control room. |
t i

SR 3.9.6.2 i

:

Verification that the required pump is OPERABLE ensures a
RHR pump can be placed in operation, if needed, to maintain ;

;

i decay heat removal and borated coolant circulation.
!

Verification is performed by verifying proper breaker ;

alignment and power available to the pump. The Frequency of I7 days is considered reasonable in view of other
administrative controls available and has been shown to be |
acceptable by operating experience. I

REFERENCES 1. UFSAR, Section 5.4.7.

.

!O
,
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Refueling Cavity Water Level
B 3.9.7

B 3.9 REFUELING OPERATIONS

B 3.9.7 Refueling Cavity Water Level

| BASES

:

BACKGROUND The movement of irradiated fuel assemblies within ,

containment or performance of CORE ALTERATIONS. except
during latching and unlatching of control rod drive shafts.
requires a minimum water level of 23 ft above the top of the
reactor vessel flange. This requirement ensures a
sufficient level of water is maintained in the refueling '

cavity to retain iodine fission product activity resulting
from a fuel handling accident in containment (Refs. 1[

and 2). Sufficient iodine activity would be retained to
limit offsite doses from the accident to < 25% of 10 CFR 100
limits as provided by the guidance of Reference 3.

,

APPLICABLE During CORE ALTERATIONS and movemerit of irradiated fuel
SAFETY ANALYSES assemblies, the water level in the refueling cavity is an

initial condition design parameter in the analysis of a fuel
; p) handling accident in containment, as postulated by
:(" Regulatory Guide 1,25 (Ref. 1). A minimum water level of

23 ft (Regulatory Position C.1.c of Ref.1) allows a
i decontamination factor of 100 (Regulatory Position C.1.g of
| Ref.1) to be used in the accident analysis for iodine.

This relates to the assumption that 99% of the total iodine
released from the pellet to cladding gap of all the dropped
fuel assembly rods is retained by the refueling cavity

,

water. The fuel pellet to cladding gap is assumed to
; contain 10% of the total fuel rod iodine and noble gas
! inventory, with the exception of 30% for Kr-85 (Ref. 2).
|

| The fuel handling accident analysis inside containment is
' described in Reference 2. With a minimum water level of

23 ft and a minimum decay time of 100 hours prior to fuel
| handling, the analysis and test programs demonstrate that
! the iodine release due to a postulated fuel handling
; accident is adequately captured by the water and offsite
'' doses are maintained within allowable limits (Refs. 4

and 5)

Refueling cavity water level satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

.

O
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Refueling Cavity Water Level
B 3.9.7

BASES

LCO A minimum refueling cavity water level of 23 ft above the
reactor vessel flange is required to ensure that the
radiological consequences of a postulated fuel handling.

accident inside containment are within acceptable limits. '

i

APPLICABILITY LCO 3.9.7 is applicable during CORE ALTERATIONS exce3t j
during latching and unlatching of control rod drive slafts,
and when moving irradiated fuel assemblies within
containment. The LCO ensures a sufficient level of water is i

present in the refueling cavity to minimize the radiological
consequences of a fuel handling accident in containment. If
irradiated fuel assemblies are not present in containment.

3there can be no significant radioactivity release as a |

result of a postulated fuel handling accident. Requirements
for fuel handling accidents in the spent fuel 3001 are
covered by LCO 3.7.14. " Spent Fuel Pool Water _evel."

ACTIONS A.1 and A.2 :

With a water level of < 23 ft above the top of the reactor
vessel flange, all operations involving CORE ALTERATIONS or
movement of irradiated fuel assemblies within the
containment shall be suspended immediately to ensure that a
fuel handling accident cannot occur.

The suspension of CORE ALTERATIONS and fuel movement shall
not preclude completion of movement of a component to a safe
position.

I

|

1

|

|

'
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|

| Refueling Cavity Water Level
| B 3.9.7

,

( BASES

SURVEILLANCE SR 3.9.7.1
| REQUIREMENTS

Verification of a minimum water level of 23 ft above the top
of the reactor vessel flange ensures that the design basis: '

for the analysis of the postulated fuel handling accident
during refueling operations is met. Water at the required '

level above the top of the reactor vessel flange limits the
consequences of damaged fuel rods that are postulated to
result from a fuel handling accident inside containment
(Ref. 2). '

The Frequency of 24 hours is based on engineering judgment
and is considered adequate in view of the large volume of ;

water and the normal procedural controls of valve positions,
which make significant unplanned level changes unlikely. i

$

5REFERENCES 1. Regulatory Guide 1.25. March 23. 1972.

2. UFSAR. Section 15.7.4. '

3. NUREG-0800. Section 15.7.4.

4. 10 CFR 100.10. !

5. Malinowski, D. D. . Bell . M. J. , Duhn, E. , and |

Locante J.. WCAP-7828, Radiological Consequences of a
Fuel Handling Accident. December 1971.

j

4
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Refueling Cavity Water Level
B 3.9.7

BASES
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