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Definitions
1.1
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1.0 USE AND APPLICATION '
3

l.1 Definitions

-------------------------------------NOTE-------------------------------------.

The defined terms of this section appear in capitalized type and are ;<

applicable throughout these Technical Specifications and Bases. '

___.............__............___...........___............. ____.......__....

Igra Definition
r

ACTIONS ACTIONS shall be that part of a Specification that
.

prescribes Required Actions to be taken under l

designated Conditions within specified Completion ,

Times. 1

AVERAGE PLANAR LINEAR The APLHGR shall be applicable to a specific I

HEAT GENERATION RATE planar height and is equal to the sum of the |
(APLHGR) heat generation rate per unit length of fuel rod '

for all the fuel rods in the specified bundle at
the specified height divided by the number of fuel -

rods in the fuel bundle at the height.

CHANNEL CALIBRATION A CHANNEL CALIBRATION shall be the adjustment, as
.

necessary, of the channel output such that it )
responds within the necessary range and accuracy
to known values of the parameter that the channel
monitors. The CHANNEL CALIBRATION shall encompass
the entire channel, including the required sensor,
alarm, display, and trip functions, and shall
include the CHANNEL FUNCTIONAL TEST, 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 i
CALIBRATION may be performed by means of any '

series of sequential, overlapping, or total
channel steps so that the entire channel is

{calibrated.

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 |
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1.1 Definitions
;

; CHANNEL CHECK status derived from independent instrument
(continued) channels measuring the same parameter,

j CHANNEL FUNCTIONAL TEST A CHANNEL FUNCTIONAL TEST shall be the injection
; of a simulated or actual signal into the channel

as close to the sensor as practicable to verify
,

OPERABILITY, including required alarm, interlock,a

display, and trip functions, and channel failure
; trips. The CHANNEL FUNCTIONAL TEST may be

performed by means of any series of sequential,
overlapping, or total channel steps so that thei

entire channel is tested.
,

i

CORE ALTERATION CORE ALTERATION shall be the movement of any fuel,;

; sources, or reactivity contro' components
within the reactor vessel with the vessel head'

i removed and fuel in the vessel. The following
' exceptions are not considered to be CORE

ALTERATIONS:
3

i
a. Movement of source range monitors, local power-

range monitors, intermediate range monitors,
traversing incore probes, or special movable
detectors (including undervessel replacement);
and

b. Control rod movement, provided there are no
fuel assemblies in the associated core cell.

Suspension of CORE ALTERATIONS shall not preclude
completion of movement of a component to a safe
position.

CORE OPERATING LIMITS The COLR is the unit specific document that
REPORT (COLR) provides cycle specific parameter limits for the

current reload cycle. These cycle specific limits
shall be determined for each reload cycle in
accordance with Specification 5.6.5. Plant
operation within these limits is addressed in
individual Specifications.

DOSE EQUIVALENT I-131 DOSE EQUIVALENT I-131 shall be that concentration
of I-131 (microcuries/ gram) that alone would
produce the same adult thyroid dose as the
quantity and isotopic mixture of I-131, I-132,

(continued)
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DOSE EQUIVALENT I-131 1-133, I-134, and I-135 actually present. The
(continued) DOSE EQUIVALENT I-131 concentration is calculated

as follows: DOSE EQUIVALENT I-131 = (I-131) +
0.0096 (I-132) + 0.18 (I-133) t 0.0025 (I-134) +
0.037 (I-135).

L. The maximum allowable primary containment leakage
rate, L., shall be 0.635% of primary containment
air weight per day at the calculated peak
containment pressure (P,).

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE into the drywell, such as that from
pump seals or valve packing, that is
captured and conducted to a sump or
collecting tank; or

2. LEAKAGE into the drywell 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;

b. Unidentified LEAKAGE

All LEAKAGE into the drywell that is not
identified LEAKAGE;

c. Total LEAKAGE

La of the identified and unidentified
LEAKAGE;

d. Pressure Boundary LEAKAGE

LEAKAGE through a nonisolable fault in a
Reactor Coolant System (RCS) component body,
pipe wall, or vessel wall.

LOGIC SYSTEM FUNCTIONAL A LOGIC SYSTEM FUNCTIONAL TEST shall be a test
TEST of all required logic components (i.e., all

required relays and contacts, trip units, solid
state logic elements, etc.) of a logic circuit,

(continued)
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1.1 Definitions

LOGIC SYSTEM FUNCTIONAL from as close to the sensor as practicable up to,
TEST but not including, the actuated device, to verify

(continued) OPERABILITY. The LOGIC SYSTEM FUNCTIONAL TEST may
be performed by means of any series of sequential,
overlapping, or total system steps so that the
entire logic system is tested.

MINIMUM CRITICAL POWER The MCPR shall be the smallest critical power
RATIO (MCPR) ratio (CPR) that exists in the core for each

class of fuel. The CPR is that power in the
assembly that is calculated by application of the
appropriate correlation (s) to cause some point in
the assembly to experience boiling transition,
divided by the actual assembly operating power.

MODE A MODE shall correspond to any one inclusive
combination of mode switch position, average
reactor coolant temperature, and reactor vessel
head closure bolt tensioning specified in
Table 1.1-1 with fuel in the reactor vessel.

OPERABLE-0PERABILITY A system, subsystem, division, component, or
device 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 1

electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that
are required for the system, subsystem, division, i
component, or device to perform its specified !
safety function (s) are also capable of performing
their related support function (s).

RATED THERMAL POWER RTP shall be a total reactor core heat transfer
(RTP) rate to the reactor coolant of 2381 MWt.

REACTOR PROTECTION The RPS RESPONSE TIME shall be that time segment
SYSTEM (RPS) RESPONSE from the time the sensor contacts actuate to the
TIME time the scram solenoid valves deenergize.

SHUTDOWN MARGIN (SDM) SDM shall be the amount of reactivity by which the
reactor is subcritical or would be subtritical
assuming that:

| a. The reactor is xenon free;

(continued)
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1.1. Definitions
|

SHUTDOWN MARGIN (SDM) b. The moderator temperature is 68'F; and
(continued)

c. All control rods are fully inserted except for
the single control rod of highest reactivity
worth, which is assumed to be fully withdrawn.

.

With control rods not capable of being fully
inserted, the reactivity worth of these
control rods must be accounted for in the
determination of SDM.

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.

TURBINE BYPASS SYSTEM The TURBINE BYPASS SYSTEM RESPONSE TIME consists
RESPONSE TIME of two components:

a. The time from initial movement of the main
turbine stop valve or control valve until 80%
of the turbine bypass capacity is established;
and

b. The time from initial movement of the main
turbine stop valve or control valve until
initial movement of the turbine bypass valve.

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.

,
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Table 1.1-1 (page_1 of 1). "

MODES
i ,

! i

j
.

. REACTOR MODE AVERAGE REACTOR
! MODE TITLE SWITCH POSITION COOLANT TEMPERATURE-

(*F)
:

.

', 1- Power Operation Run NA
.

; 2 Startup Refuel (a) or Startup/ Hot NA
| Standby

f. 3 ' Hot Shutdown (a) Shutdown > 212

4 Cold Shutdown (a) Shutdown 1.212
"

: 5 Refueling (b) Shutdown or Refuel NA |
: !

;
.

I \

l' (a). All' reactor vessel head closure bolts fully tensioned. )
|,

|
(b) One or more reactor vessel head closure bolts less than fully tensioned.

L

!

!

|

|

1

)
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Logical Connectors
1.2

1.0 USE AND APPLICATION

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 08 The physical arrangement
of these connectors constitutes logical conventions with
specific meanings.

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 witn the
number of the Required Action). The successive levels of
logic are identified by additional digits of the Required
Action number and by successive indentions 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.

(continued).
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Logical Connectors
1.2 ,

'

1.2 Logical Connectors

.

EXAMPLES EXAMPLE 1.2-1
(continued)

ACTIONS

CONDITION REQUIRED ACTION- COMPLETION TIME

A. LCO not met. A.1 Verify . . .

'

ANQ

A.2 Restore . . .

In this example the logical connector AMD is used to
indicate that when in Condition A, both Required Actions A.1
and A.2 must be completed.

1

(continued)
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1.2

1.2 Logical Connectors

EXAMPLES FXAMPLE 1.2-2
(continued)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LC0 not met. A.1 Trip . . .

08

A.2.1 Veri fy . . .

AND

A.2.2.1 Reduce . . .

98

A.2.2.2 Perform . . .

98

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 OB 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
QB indicates that A.2.2.1 and A.2.2.2 are alternative
choices, only one of which must be performed.

._.
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l.0 USE AND APPLICATION

1.3 Completion Times
1

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 l
LCO can fail to be met. Specified 6.ith each stated
Condition are Required Action (s) and Completion Times (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 be 1

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 LC0 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 divisions,
subsystems, components, or variables expressed in the
Condition, discovered to be inoperable or not within limits,
will nqt result in separate entry into the Condition unless
specifically stated. The Required Actions of the Condition
continue to apply to each additional failure, with
Completion Times based on initial entry into the Condition.

1

(continued)
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|

|

1.3 Completion Times
,

DESCRIPTION However, when a subseouent division, subsystem, component,
(continu2d)_ 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.

The tot a 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 i

| 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 i

Specifications that have exceptions that allow completely
separate re-entry into the Condition (for each division,
subsystem, 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 apply to a
Completion Time with a modified " time zero." This 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 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 Condition A and B in Example 1.3-3 may not be
extended,

e

i

!

i (continued)
'

|
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Completion Times
1.3

!

1.3 Completion Times (continued)

EXAMPLES The following examples illustrate the use of Completion
Times with different types of Conditions and changing

; Conditions.

EXAMPLE 1.3-1

i ACTIONS

| CONDITION REQUIRED ACTION COMPLETION TIME
:

; B. Required B.1 Be in MODE 3. 12 hours
Action and3

'

associated AND
i Completion

Time not B.2 Be in MODE 4. 36 hours
met.

Condition B has two Required Actions. Each Required Action
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 12 hours AND in MODE 4 within 36 hours. A total of
12 hours is allowed for reaching MODE 3 and a total of
36 hours (not 48 hours) is allowed for reaching MODE 4 from
the time that Condition B was entered. If MODE 3 is reached
within 6 hours, the time allowed for ieaching MODE 4 is the-

next 30 hours because the total time allowed for reaching
MODE 4 is 36 hours.

If Condition B is entered while in MODE 3, the time allowed
for reaching MODE 4 is the next 36 hours.

3

(continued)
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1

1.3 Completion Times
4

EXAMPLES EXAMPLE 1.3-2
2 (continued)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
'

A. One pump A.1 Restore pump to 7 days
inoperable. OPERABLE status.

| B. Required B.1 Be in MODE 3. 12 hours
j- Action and

associated AND
Completion
Time not B.2 Be in MODE 4. 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
clocks for Required Actions B.1 and 8.2 start. If the
inoperable pump is restored to OPERABLE status after
Condition B is entered, Conditions 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
restored 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.

(continued)
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; 1.3 Completion Times
.

.

1 EXAMPLES EXAMPLE 1.3-2 (continued)
* '

While in LLO 3.0.3, if one of the inoperable pumps is
restored to OPERABLE status and the Completion Time for :

Condition A has expired, LC0 3.0.3 may be exited and
operation continued in accordance with condition B. The i

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. ;

,

|

i

l

I
,

!

l
1

(continued) i
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1.3 -Completion Times

EXAMPLES EXAMPLE 1.3-3
'

-(continued)
ACTIONS

.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Restore 7 days
Function X Function X
subsystem subsystem to @NQ
inoperable. OPERABLE status.

10 days from
discovery of
failure to meet
the LC0

B. One B.1 Restore 72 hours
Function Y Function Y
subsystem subsystem to AND
inoperable. OPERABLE status.

10 days from
,

discovery of |

failure to meet
the LC0

C. One C.1 Restore 12 hours
Function X Function X !

subsystem subsystem to
inoperable. OPERABLE status.

AND QR

One C.2 Restore 12 hours
Function Y Function Y
subsystem subsystem to
inoperable. OPERABLE status.

(continued)
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1.3 Completion Times

EXAMPLES EXAMPLE 1.3-3 (continued)

When one Function X subsystem and one Function Y subsystem
are inoperable, Condition A and Condition B are concurrently
applicable. The Completion Times for Condition A and
Condition 8 are tracked separately for each subsystem,
starting from the time each subsystem was declared
inoperable and the Condition was entered. A separate
Completion Time is established for Condition C and tracked
from the time the second subsystem 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 subsystem 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 not
met. In this example, without the separate Completion Time,
it would be possible to alternate between Conditions A, B,
and C in such 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 commencing at the time the LC0 was initially not met,
instead of at the time the associated Condition was entered.

]
|

|
|

|
|

|

l
!

l
1

(continued)
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1.3 Completion Times

EXAMPLES _ EXAMPLE 1.3-4
(continued)

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. 12 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 4. 36 hours
met.

A single Completion Time is used for any number of valves 1
inoperable at the same time. The Completion Time associated '

with 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. j

Once one of the valves has been restored to OPERABLE status,
the Condition A Completion Time is not reset, but continues l
from the time the first valve was declared inoperable. The !
Completion Time may be extended if the valve restored to i

OPERABLE status was the first inoperable valve. The I

Condition A Completion Time may be extended for up to
4 hours provided this does not result in any subsequent i

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.

(continued)
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1.3 Completion Times

EXAMPLE EXAMPLE 1.3-5
-(continued)

ACTIONS

----------------------------NOTE----------------------------
Separate Condition entry is allowed for each inoperable
valve.
...............___ ..._______...____________........._____..

CONDITION REQUIRED ACTION COMPLETION TIME

|
A. One or more A.1 Restore valve to 4 hours |

valves OPERABLE status,
inoperable.

B. Required B.1 Be in MODE 3. 12 hours
Action and
associated AND

Completion >

Tims not B.2 Be in MODE 4. 36 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 i

entered for each valve and separate Completion Times start J

and are tracked for each valve.

!

..

!

- |

(continued)

Cooper 1.3-9 Amendment No. 178



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

_.

'| |
Ccmpletion Times. {1.3 1

l

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-5 (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 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. 1

Since the Note in this example allows multiple Condition
entry 'nd 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
inoperable. SR 3.x.x.x. 8 hours

,

08

A.2 Place channel in 8 hours
trip.

B. Required B.1 Be in MODE 3. 12 hours
Action and
associated
Completion
Time not
met.

I

!

(continued)

i
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1.3 Completion Times

. EXAMPLES EXAMPLE 1.3-6 (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.

I

t

(continued)
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1.3 Completion Times

EXAMPLES EXAMPLE 1.3-7
(continued)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Verify affected I hour
subsystem subsystem
inoperable. isolated. AND

,

l

Once per
8 hours i

thereafter
4

AND
,

A.2 Restore subsystem 72 hours
to OPERABLE
status.

,

B. Required B.1 Be in MODE 3. 12 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 4. 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.I.

If after Condition A is entered, Required Action A.1 is not
met within either the initial I 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

(continued)

Cooper 1.3-12 Amendment No. 178
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1.3

1.3 Completion Times
__

EXAMPLES EXAMPLE 1.3-7 (continued)

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 with:ut delay and in a

controlled manner.

,

Cooper 1.3-13 Amendment No. 178
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;

1.0 USE AND APPLICATION ;

1.4 Frequency

i

iPURPOSE 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. 1

The "specified Frequency" is referred to throughout this
section and each of the Specifications of Section 3.0, i

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.

,

i
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 1.4-4 discusses these
special situations.

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 the ;
associated LC0 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.

The use of " met" or " performed" in these instances conveys
specific meanings. 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

1

I

(continued)
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1.4 Frequency

DESCRIPTION criteria. SR 3.0.4 restrictions would not apply if both the
(continued) following conditions are satisfied:

1

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
Frequencies are specified. In these examples, the
Applicability of the LC0 (LC0 not shown) is MODES 1, 2,
and 3.

i

EXAMPLE 1.4-1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Perform CHANNEL CHECK. 12 hours

Example 1.4-1 contains the type of SR most often encountered
in the 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. Although the Frequency is stated as 12 hours, an
extension of the time interval to 1.25 times the interval
specified in the Frequency is allowed by SR 3.0.2 for
operational flexibility. The measurement of this interval
continues at all times, even when the SR is not required to
be met per SR 3.0.1 (such as when the equipment is
inoperable, a variable is outside specified 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

(continued)
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1.'4 Frequency

EXAMPLES EXAMPLE 1.4-1 (continued)

otherwise modified (refer to Examples 1.4-3 and. l.4-4), 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 LC0 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

j . result in a violation of SR 3.0.4.
~

j

!

EXAMPLE 1,4-2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY j

Verify flow is within limits. Once within i
12 hours after
2 25% RTP

AND

24 hours |
thereafter

,

Example 1.4-2 has two Frequencies. The first is a one time :
performance Frequency, and 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 "A_ND"). This type of FrequencyN

does not qualify for the extension allowed by SR 3.0.2.

1

(continued)

i
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1.4 Frequency

EXAMPLES EXAMPLE 1.4-2 (continued)

| "Thereafter" indicates future performances must be
established per SR 3.0.2, but only after a specified

i 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.

EXAMPLE 1.4-3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

------------------NOTE------------------
Not required to be performed until
12 hours after 2 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 o'erformance of the
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 2 25% RTP to perform the Surveillance. The
Surveillance is still considered to be within the "specified
Frequency." Therefore, if the Surveillance were not
performed within the 7 day interval (plus the extension
allowed by SR 3.0.2), 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 1 25% RTP.

| (continued)
|
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1.4

1.4 Frequency

EXAMPLES EXAMPLE 1.4-3 (continued)

Once the unit reaches 25% RTP,12 hours would be allowed for '

, .

completing the Surveilland If the Surveillance were not
'

3performed within this 12 mmr interval, there would then be
l

a failure to perform a Surveillance within the specified
__

Frequency, and the provisions of SR 3.0.3 would apply.

| EXAMPLE 1.4-4 )
[ SURVEILLANCE REQUIREMENTS )
! I

SURVEILLANCE FREQUENCY
'

1

g ...___....._______ NOTE------------------
Only required to be met in MODE 1.
............__....______ ....__.........

|

| Verify leakage rates are within limits. 24 hours
i

Example 1.4-4 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.

aTherefore, if the Surveillance were not performed within the i
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

i

the SR nor f-ilure 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 i
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.

;

!

i

L
!

|
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2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs

2.l.1 Reactor Core SLs

2.1.1.1 With the reactor steam dome pressure < 785 psig or core
flow < 10% rated core flow:

THERMAL POWER shall be 1 25% RTP.

2.1.1.2 With the reactor steam dome pressure 1 785 psig and core
flow 110% rated core flow: 1

MCPR shall be 11.06 for two recirculation loop operation
or 1 1.07 for single recirculation loop operation.

2.l.1.3 Reactor vessel water level shall be greater than the top
of active irradiated fuel.

2. I '. 2 Reactor Coolant System Pressure SL

Reactor steam dome pressure shall be 11337 psig.

2.2 SL Violations

With any SL violation, the following actions shall be completed within
2 hours:

2.2.1 Restore compliance with all SLs; and

2.2.2 Insert all . insertable control rods. j

Cooper 2.0-1 Amendment No. 178 |
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LC0 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
LC0 3.0.2 and LC0 3.0.7.

.

LC0 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 LC0 3.0.5 and LC0 3.0.6.

If the LC0 is met or is no longer apolicable prior to
expiration of the specified Completion Time (s), completion
of the Required Action (s) is not requirad, unless otherwise
stated.

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 placed in a MODE
or other specified condition in which the LCO is not
applicable. Action shall be initiated within I hour to
place the unit, as applicable, in:

a. MODE 2 within 7 hours;

b. MODE 3 within 13 hours; and

c. MODE 4 within 37 hours.

Exceptions to this Specification are stated in the
individual Specificaticns. <

Where corrective measures are completed that permit
operation in accordance with the LC0 or ACTIONS, completion i
of the actions required by LC0 3.0.3 is not required.

LC0 3.0.3 is only applicable in MODES 1, 2, and 3.

LC0 3.0.4 When an LC0 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
Applicability for an unlimited period of time. This;

s

(continued)
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3.0 LC0 APPLICABILITY

LC0 3.0.4 Specification shall not prevent changes in MODES or other
(continued) 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. These exceptions allow entry
into MODES or other specified conditions in the
Applicability when the associated ACTIONS to be entered
allow unit operation in the MODE or other specified
condition in the Applicability only for a limited period of
time.

LC0 3.0.4 is only applicable for entry into a MODE or other
specified condition in the Applicability in MODES 1, 2,
and 3.

-

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
demonstrate its OPERABILITY or the OPERABILITY of other
equipment. This is an exception to LC0 3.0.2 for the system
returned to service under administrative control to perform
the testing required to demonstrate OPERABILITY.

LC0 3.0.6 When a supported system LC0 is not met solely due to a
support system LC0 not being met, the Conditions and
Required Actions associated with this supported system are
not required to be entered. Only the support system LC0
ACTIONS are required to be entered. This is an exception to
LC0 3.0.2 for the supported system. In this event, ,

additional evaluations and limitations may be required in
accordance with Specification 5.5.11, " 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 LC0 in which the loss
of safety function exists are required to be entered.

(continued)
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3.0 LC0 APPLICABILITY

LC0 3.0.6 When a support system's Required Action directs a supported
(continued) system to ba 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.

LCO 3.0.7 Special Operations LCOs in Section 3.10 allow specified
Technical Specifications (TS) requirements to be changed to
permit performance of special tests and operations. Unless
otherwise specified, all other TS requirements remain
unchanged. Compliance with Special Operations LCOs is
optional. When a Special Operations LC0 is desired to be
met but is not met, the ACTIONS of the Special Operations
LC0 shall be met. When a Special Operations LC0 is not
desired to be met, entry into a H0DE or other specified
condition in the Applicability shall only be made in
accordance with the other applicable Specifications.

Cooper 3.0-3 Amendment No. 178
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3.0
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i

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 !
' be 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.

f

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 a
"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.

| i

'

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 LC0 not met may be delayed, from t

| the time of discovery, up to 24 hours or up to the limit of
the specified Frequency, whichever is less. This delay
period is permitted to allow performance of the
Surveillance. .

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 LC0 must immediately be

,

! (continued)
!

| Cooper 3.0-4 Amendment No. 178
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3.0 SR APPLICABILITY

SR 3.0.3 declared not met, and the applicable Condition (s) must be
(continued) entered.

!

SR 3.0.4 Entry into a MODE or other specified condition in the
Applicability of an LC0 shall not be mr.de unless the LC0's

| Surveillances have been met within their specified
; Frequency. This provision shall not prevent entry into

MODES or other specified conditions in the Applicability
'that are required to comply with Actions or that are p ut 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,
and 3.

!

|

4

|
!
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3.1.1
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3.1 REACTIVITY CONTROL SYSTEMS

3.1.1 SHUTDOWN MARGIN (SDM)

LCO 3.1.1 SDM shall be:

a. 2 0.38% ak/k, with the highest worth control rod
analytically determined;' or

b. 10.28% Ak/k, with the highest worth control rod
determined by test.

APPLICABILITY: MODES 1, 2, 3, 4, and 5.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SDM not within limits A.1 Restore SDM to within 6 hours
in MODE 1 or 2. limits.

~B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A
not met.

C. SDM not within limits C.1 Initiate action to Immediately
in MODE 3. fully insert all

insertable control
rods. *

D. SDM not within limits D.1 Initiate action to Immediately
in MODE 4. fully insert all

insertable control
rods.

AND

,
(continued)

i

|

l
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3.1.1 ;

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

D. (continued) D.2 Initiate action to I hour
restore secondary
containment to
OPERABLE status.

AND

D.3 Initiate action to I hour
restore one standby
gas treatment (SGT)
subsystem to OPERABLE

'status.

AND

*

D.4 Initiate action to I hour
restore isolation
capability in each
required secondary
containment
penetration flow path
not isolated.

!

E. SDM not within limits E.1 Suspend CORE Immediately
in MODE 5. ALTERATIONS eXCept

for control rod
insertion and fuel
assembly removal.

AND

E.2 Initiate action to Immediately
fully insert all

insertable control
rods in core cells
containing one or
more fuel assemblies.

AND

(continued)
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ACTIONS i

CONDITION REQUIRED ACTION COMPLETION TIME

E. (continued) E.3 Initiate action to I hour
restore secondary.
containment to-
OPERABLE status,

bNQ

E.4 Initiate action to I hour
restore one SGT
subsystem to OPERABLE
status.

AND
'

E.5 Initiate action to 1 hour
restore isolation
capability in each
required secondary
containment
penetration flow path
not isolated.

,

t

;

i

. Cooper 3.1-3 Amendment No. 178
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| 3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

| SR 3.1.1.1 Verify SDM is: Prior to each
. in vessel fuel
l a. 2 0.38% Ak/k with the highest worth movement during

control rod analytically determined; fuel loading
or sequence

b. 2 0.28% Ak/k with the highest worth AND
control rod determined by test.

Once within
4 hours after
criticality
following fuel
movement within
the reactor
pressure vessel
or control rod
replacement

!
I

i

;

Cooper 3.1-4 Amendment No. 178
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Reactivity Anomalies' <
,

~3.1.2

s .

3.1 RLaCTIVITY CONTROL' SYSTEMS

3.1.2 ' Reactivity Anomalies-

LC0 -3.1.2' The reactivity difference between the monitored rod density
and the predicted rod density shall be within 1% Ak/;k.

APPLICABILITY: MODES I and 2..

ACTIONS
__.

CONDITION REQUIRED ACTION COMPLETION TIME

A. -Core reactivity A.1 Restore core 72 hours
difference not reactivity
within limit. difference to

within limit.

B. Required Action and B.1 Be-in MODE 3. 12 hours
. associated Completion
Time not met.

4

i

i
!

.

-,
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Reactivity. Anomalies
'3.1.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.2.1 Verify core reactivity difference between Once within
the monitored rod density and the predicted 24 hours after
rod density is within i 1% Alg/k. . reaching

equilibrium
conditions
following
startup after
fuel movement
within the
reactor
pressure vessel
or control rod
replacement

AND

1000 MWD /T
thereafter
during
operations in
MODE 1

1
|

f

Cooper 3.1-6 Amendment No. 178
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Control Rod OPERABILITYu- / I.

|- |3.1.3
1

3.1 REACTIVITY CONTROL SYSTEMS 1

1

3.1.3 Control Rod OPERABILITY- I

LC0 3.1.3 Each control rod shall be OPERABLE. )
|
)

APPLICABILITY:' MODES I and 2.

!

ACTIONS |

-

-------------------------------------NOTE------------------------------------- :

Separate Condition entry is allowed for each control rod. !
, - ____..___.....__........_________________________________...__..__ .....___...

-M

CONDITION REQUIRED ACTION COMPLETION' TIME = i

i

A. One withdrawn control ------------NOTE-------------
'

rod stuck. Rod worth minimizer (RWM) may
be bypassed as allowed by I

LC0 3.3.2.1, " Control Rod i

Block Instrumentation," if
;

required, to allow continued ~

operation.
......_____....______......__

A.1 Verify stuck control Immediately
rod separation
criteria are met

MQ

A.2 Disarm the associated 2 hours
control rod drive
(CRD).

AND

(continued)
1

?

I

l
,
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Control Rod OPERABILITYL |'

301.3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.3 Perform SR 3.1.3.2 24 hours from
and SR 3.1.3.3 for discovery of
each withdrawn condition A
OPERABLE control rod. concurrent with

THERMAL POWER lgreater than the
low power
setroint (LPSP) )
of the RWM.

AND

A.4- Perform SR 3.1.1.1. 72 hours

B. Two or more withdrawn B.1 Be in MODE 3. 12 hours
control rods stuck.

C. One or more control C.1 --------NOTE---------
rods inoperable for RWM may be bypassed '

reasons _other than as allowed by
Condition A_or B. LC0 3.3.2.1, if

required,.to allow
insertion of
inoperable control
rod and continued
operation.
_____________________

Fully insert 3 hours
inoperable control
rod.

AND

C.2 Disarm the associated 4 hours
CRD.

(continued)
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i
]

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME,

: - l

! LD. . ---------NOTE--------- D.1 Restore compliance 4 hours
Not applicable when. with BPWS.
THERMAL POWER i4

{ > 10% RTP. QB |; ......................

D.2 Restore control rod 4 hours,

p Two or more inoperable to OPERABLE status.
;- control rods not in . 1

|- compliance with banked
; position. withdrawal l

sequence (BPWS) and '

'

not separated by two
; or more OPERABLE I

j control rods.

l
|

.E. . Required' Action and E.1 Be in MODE 3. 12 hours !
"

| associated Completion
* Time of Condition A,

-C, or D not met.
| |

98 1

4

Nine or more control i

rods inoperable.

i

i
l
1

l
,

)
|
1

.!

l
1
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Control Rod OPERABILITY

3.1.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.3.1 Determine the position of each control rod. 24 hours

4

SR 3.1.3.2 -------------------NOTE--------------------
Not required to be performed until 7 days

,

after the control rod is withdrawn and
THERMAL POWER is greater than the LPSP of
RWM.
..___.____..______.....______.....___._____

Insert each fully withdrawn control rod at 7 days
least one notch.

SR 3.1.3.3 -------------------NOTE--------------------
Not required to be performed until 31 days
after the control rod is withdrawn and
THERMAL POWER is greater than the LPSP of
the RWM.
___._....________________..._______...___._

Insert each partially withdrawn control rod 31 days
at least one notch.

SR 3.1.3.4 Verify each control rod scram time from In accordance
fully withdrawn to notch position 06 is with
< 7 seconds. SR 3.1.4.1,

SR 3.1.4.2,
SR 3.1.4.3, and
SR 3.1.4.4

(continued)

Cooper 3.1-10 Amendment No. 178
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Control Rod OPERABILITY
3.lo3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.1.3.5 Verify each control. rod does not go to the Each time the
withdrawn overtravel position. control rod is

withdrawn to
" full out"
position

b.NQ

Prior to
declaring
control rod
OPERABLE after
work on control
rod or CRD
System that
could affect
coupling

,

i

Cooper '3.1-11 Amendment No. 178
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Control Rod Scraa Times -

3.1.4
,

3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Control Rod Scram Times

LC0 3.1.4 a. No more than 10 OPERABLE control rods shall be " slow,' )in accordance with Table 3.1.4-1; and i
:
Ib. No more than 2 OPERABLE control rods that are " slow"

shall occupy adjacent locations.

APPLICABILITY: MODES 1 and 2.

i
|

ACTIONS i

l

CONDITION REQUIRED ACTION COMPLETION TIME |

A. Requirements of the A.1 Be in MODE 3. 12 hours |

LC0 not met. j

i

SURVEILLANCE REQUIREMENTS

.___.______.____________.------------NOTE-------------------------------------
During single control rod scram time Surveillances, the control rod drive
(CRD) pumps shall be isolated from the associated scram accumulator.
_________ .._______......____________.____________________________....________

SURVEILLANCE FREQUENCY

SR 3.1.4.1 Verify each control rod scram time is Prior to
within the limits of Table 3.1.4-1 with exceeding
reactor steam dome pressure 2 800 psig. 40% RTP after

each refueling

AND

(continued)

Cooper 3.1-12 Amendment No. 178
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. Control Rod Scran Times <
3.1.4'

|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
'

FREQUENCY.
'

4

!
SR 3.1.4.1 (continued) Prior to.

'

exceeding :
40% RTP after.

each reactor -

,

shutdown '

1 120 days
,

,

SR 3.1.4.2 Verify, for a' representative sample, each 120 days
tested control rod scram time'is within the cumulative '

limits of Table.3.1.4-1 with reactor steam. operation in
; dome pressure 2 800 psig. MODE 1

i -

$ SR 3.1.4.3 . Verify each affected control rod scram time Prior to
,

-is within the limits of. Table 3.1.4-1 with declaring '

any reactor steam dome pressure. control rod
OPERABLE after. -

work on control
rod or CRD |
System that- t

could-affect
scram time

'

'SR 3.1.4.4 Verify each affected control rod scram time Prior to
"

is within the' limits of Table 3.1.4-1 with exceeding
reactor steam dome pressure 1 800 psig. 40% RTP after

work on control
rod or CRD !

System that
could affect
scram time

L AND

Prior to
exceeding 40%
RTP after fuel

; movement within
'

the reactor.

'

pressure vessel
i

Cooper 3.1-13 Amendment No. 178
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Control Rod Scram Times
3.1.4

Table 3.1.4-1 (page 1 of 1)
Control Rod Scram Times

__..........______.------------------NOTES------------------------------------
1. OPERABLE control rods with scram times not within the limits of this Table

are considered " slow."

2. Enter applicable Conditions and Required Actions of LC0 3.1.3, " Control
Rod OPERABILITY," for control rods with scram times > 7 seconds to notch
position 06. These control rods are inoperable, in accordance with SR4

3.1.3.4, and are not considered " slow.
..........__..____ .._____ _______________"_____ ..____________________________

SCRAM TIMES (a)(b) (seconds)
when REACTOR STEAM DOME

NOTCH POSITION PRESSURE 2 800 psig

46 0.44
.

36 1.08
4

26 1.83

06 3.35

1

, . . _ .

.

(a) Maximum scram time from fully withdrawn position, based on
de-energization of scram pilot valve solenoids at time zero.

(b) Scram times as a function of reactor steam dome pressure, when
< 800 psig, are within established limits.

:
,

i
1

4

$
<

Cooper 3.1-14 Amendment No. 178
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Control Rod Scras Accumulators' ;"
'

' 3.1. 5 '

3.1 REACTIVITY CONTROL: SYSTEMS-

' 3'.1.5 Control Rod Scram Accumulators'
1,

-LCO 3.1.5 Each control rod scram accumulator shall' be OPERABLE. I

e

h APPLICABILITY: MODES I and 2.

,

ACTIONS --

-------------------------------------NOTE-------------------------------------
j Separate Condition entry is allowed for each control rod scram accumulator.
,. ____.....__.__ ..._________.........____......____......________..........____
||

CONDITION REQUIRED ACTION COMPLETION TIME

1

A. 0ne control rod scram A.1 --------NOTE--------- |accumulator inoperable Only applicable if :
with reactor steam the associated I
dome pressure control rod scram I
2 900 psig. time was within the

limits of
Table 3.1.4-1 during
the last scram time
Surveillance.
.__..................

Declare the 8 hours
associated control
rod scram time
" slow."

0.8
.

A.2 Declare the 8 hours
associated control
rod inoperable.

.

(continued).

Cooper 3.1-15 Amendment No. 178
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. Control Rod Scram Accuxulators ' -
'"

3.1.5:
.

- ACTIONS (continued) !

fCONDITION REQUIRED ACTION COMPLETION TIME
.

-B. Two or more' control B.1 Restore charging 20 minutes from i

rod scram accumulators water header pressure discovery of
. inoperable with to 1 940 psig. Condition B
reactor steam dome concurrent with

' pressure 1 900 psig. charging water
header pressure
< 940 psig

,

AND |

B.2.1 --------NOTE---------
IOnly applicable if

the associated ;

control rod scram ;

time was within the
limits of
Table 3.1.4-1. during
the last scram time
Surveillance.
.....................

1

Declare the 1 hour i

associated control '

rod scram time - .

" slow."

QB )

8.2.2 Declare the 1 hour
associated control
rod inoperable.

(continued)

.'

|j
a
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Control Rod Scram Accumulators) ' N3'NU
'3.1.5'

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more control C.1 Verify the associated Immediately upon
rod scram accumulators control rods are discovery of
inoperable with fully inserteds charging water
reactor steam dome header pressure
pressure < 900 psig. AND < 940 psig

C.2 Declare the 1 hour
associated control
rod inoperable.

D. Required Action B.1 or D.1 --------NOTE---------
C.1 and associated Not applicable if all
Completion Time not inoperable control
met. rod scram

accumulators are
associated with fully
inserted control
rods.
....... __......__...

Place the reactor Immediately
mode switch in the
shutdown position.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

|SR 3.1.5.1 Verify each control rod scram accumulator 7 days i

pressure is 2 940 psig.
!

I

l

,

W

'

Coo,ner 3.1-17 Amendment No. 178



. . - - . ~- .. - :_ -

> /

\ }

Rod Pattern Control
3.1.6

3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Rod Pattern Control .

LC0 3.1.6 OPERABLE control rods shall comply with the requirements of
the banked position withdrawal sequence (BPWS).

APPLICABILITY: MODES I and 2 with THERMAL POWER 1 10% RTP.

,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more OPERABLE A.1 --------NOTE---------
control rods not in Rod worth minimizer

-compliance with BPWS. (RWM) may be bypassed !
-

as allowed by
LC0 3.3.2.1, " Control i

Rod Block
Instrumentation."
.....................

Move associated 8 hours
control rod (s) to
correct position.

08

A.2 Declare associated 8 hours ,

control rod (s) :

inoperable.

(continued)

.

Cooper 3.1-18 Amendment No. 178
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Rod Pattern Controli

3.1.6
,

|

i

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Nine or more OPERABLE B.1 --------NOTE---------
control rods not in Rod worth minimizer
compliance with (RWM) may be bypassed
BPWS. as allowed by

LCO 3.3.2.1.
;

..................... ,

Suspend withdrawal of Immediately
control rods.

AND

B.2 Place the reactor 1 hour :

mode switch in the
shutdown position.

-

,

1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
_

SR 3.1.6.1 Verify all 0PERABLE control rods comply 24 hours
with BPWS.

-

Cooper 3.1-19 Amendment No. 178
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SLC Systea-
3.1.7

|

3.1 REACTIVITY CONTROL SYSTEMS

| 3.1.7 Standby Liquid Control (SLC) System
!

LC0 3.1.7 Two SLC subsystems shall be OPERABLE.

APPLICABILITY: MODES I and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One SLC subsystem A.1 Restore SLC subsystem 7 days
inoperable. to OPERABLE status.

8. Two SLC subsystems B.1 Restore one SLC 8 hours
inoperable. subsystem to OPERABLE

status.

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time not met.

!

|

Cooper 3.1-20 Amendment No. 178
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L
-SLC System' |

3.1.7 ii
'

|

SURVEILLANCE REQUIREMENTS 1

j

SURVEILLANCE FREQUENCY !

SR .3.1.7.1 Verify available volume of sodium 24 hours
.pentaborate solution is within the limits
of Figure 3.1.7-1.

,.

SR 3.1.7.2 Verify temperature of sodium pentaborate 24 hours
. solution is within the limits of
i Figure 3.1.7-2.

!

|- SR 3.1.7.3 Verify temperature of pump suction piping 24 hours i
is within the limits of Figure 3.1.7-2. ;

SR 3.1.7.4 Verify continuity of explosive charge. 31 days

SR 3.1.7.5 Verify the concentration of boron in 31 days
solution is within the limits of i

Figure 3.1.7-1. AND

1

Once within
24 hours after
water or boron
is added to
solution

AND

Once within
| 24 hours after
i .. solution ,

temperature is !
restored within
the limits of
Figure 3.1.7-2

|
t-

(continued)

|
1

.

Cooper 3.1-21 Amendment No. 178
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SLC'Systbo
3.1.7

i

SURVEILLANCE REQUIREMENTS (continued)' |
SURVEILLANCE. FREQUENCY

,

t

!
SR 3.1.7.6 Verify each SLC subsystem manual valve in 31 days- !

. the flow path that is not locked, sealed, i

or'otherwise secured in position, is in the
,

correct. position or^can be aligned to the ;

correct position. )
:

1

SR 3.1.7.7 . Verify each pump develops a flow rate In accordance
1 38.2 gpm at a discharge pressure 'with the
2 1300 psig. Inservice

Testing
Program

'SR 3.1.7.8 Verify flow through one SLC subsystem from 18 months on a
pump'into_ reactor. pressure vessel. STAGGERED TEST

'

BASIS

.SR 3.1.7.9 Verify all heat traced piping between 18 months
storage tank and pump' suction is unblocked.

AN.Q

Once within
24 hours
after solution
temperature is

,

restored within 1

the limits of
Figure 3.1.7-2

.

!
' Cooper' 3.1-22 Amendment No. 178
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SLC System''
3.1.7 ;

17 --

|
(3132 gal,'16%)

16 -

Overflow Volume!maximu :oncentra ' "

$
*:

_
4565 gal. :

.

5 :
w .

$ 15
*

r
W -

zj ACCEPTABLE :o
5 :
a -

r o. -

zE | -

8a 14 -

;

zB .

.

Oa .

O c
8 :
a -

-c.
E
2 13
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.

-

:

12 ' '

..

(4414 gal,11.5%)

| 11 ' '

2,000 2,500 3,000 3,500 4,000 4,500 5,000
NET VOLUME OF SOLUTION IN TANK

| (gallons)

!

Figure 3.1.7-1 (page 1 of 1)
Sodium Pentaborate Solution Volume
Versus Concentration Requirements
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Figure 3.1 7-2 (page 1 of 1)
Sodium Pentaborate Solution Temperature Versus Concentration Requirements|
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- , -2i 'SDV Vent and Drain Valves 1 '" Nc'-

| 3.1.8
'

3.1 REACTIVITY CONTROL SYSTEMS

3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves
|
|

LCO 3.1.8 Each SDV vent and drain valve shall be OPERABLE.
l
|

APPLICABILITY: MODES I and 2.

1

! ACTIONS

-------------------------------------NOTES-----------------------------------

| 1. Separate Condition entry is allowed for each c)V vent and drain line.

2. An isolated line may be unisolated under administrative control to allow
| draining and venting of the SDV.

..._____.........__... ..._________......_____________________..____ _________

CONDITION REQUIRED ACTION COMPLETION TIME

| A. One or more SDV vent A.1 Isolate the 7 days
or drain lines with associated line.
one valve inoperable.

!

!

B. One or more SDV vent B.1 Isolate the 8 hours
or drain lines with associated line.
both valves
inoperable.

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time not met.

|

|

| Cooper 3.1-25 Amendment No. 178
|
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SDV.._ Vent and Drain ValvesL ,

3.1.8

SURVEILLANCE REQUIREMENTS

. SURVEILLANCE. FREQUENCY

SR 3.1.8.1 -------------------NOTE--------------------
Not required to be met on vent and drain
valves closed during performance of
SR 3.1.8.2.
...........................................

Verify each SDV vent and drain valve is 31 days *

open.
,

!

!

SR J.1.8.2 Cycle each SDV vent and drain valve to the 92 days
fully closed and fully open position.

SR 3.1.8.3 Verify each SDV vent and drain valve: 18 months ,

a. Closes in 1 30 seconds after receipt
,

of an actual or simulated scram '

signal; and

b. Opens when the actual or simulated -

scram signal is reset.

:

|

I

i

R

I

>

I

I

i

l

i
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APLHGR'
'

|
'

3.2.1

i

: 3.2 POWER DISTRIBUTION LIMITS

3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

-LC0 3.2.1 All APLHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABILITY: THERMAL POWER 2 25% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. Any APLHGR not within A.1 Restore APLHGR(s) to 2 hours
limits. within limits.

B. Required Action and B.1 Reduce THERMAL POWER 4 hours ;

associated Completion to < 25% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify all APLHGRs are less than or equal Once within
to the limits specified in the COLR. 12 hours after

2 25% RTP

! AND

:

24 hours
thereafter,

i

e

Cooper 3.2-1 Amendment No. 178
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~MCPR
3.2.2

|
!

3.2 POWER DISTRIBUTION LIMITS

3.2.2 MINIMUM CRITICAL' POWER RATIO (MCPR)

| LC0 3.2.2 All MCPRs shall be greater than or equal to the MCPR
| operating limits specified in the COLR.

I

APPLICABILITY: THERMAL POWER 2 25% RTP.;

|-

ACTIONS

| CONDITION REQUI'tED ACTION COMPLETION TIME
L

A. Any MCPR not within A.1 Restors MCPR(s) to 2 hours
limits. within limits.

|

|

,

1'
B. Required-Action and B.1 Reduce THERMAL POWER 4 hours

'

associated Completion to < 25% RTP.
Time not met.

|
l

|
i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCYi

|

SR 3.2.2.1 Verify all MCPRs are greater than or equal Once within
to the limits specified in the COLR. 12 hours after

2 25% RTP

AND

| 24 hours
| thereafter

(continued)
'

>

;
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MCPR

' T::'
-

? 3.2.2 :
!

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY l
i

SR 3.2.2.2 Determine the MCPR limits. Once within
72 hours after
each completion
of SR 3.1.4.1

AND -

Once within
72 hours after
each completion
of SR 3.1.4.2

.:

i

4

;

i

|

l

I

I

I
I

|
i

|

|
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- RPS Instrumentation ~ ~
a:

~

[ 3.3.1.1

3.3 INSTRUMENTATION

3.3.1.1 Reactor Protection System (RPS) Instrumentation
i

!

LC0 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1.1-1.
|^
L
.

ACTIONS
,.

|- ........___........____.......__-----NOTE-------------------------------------
i- Separate Condition entry is allowed for each channel.
L ..__ . ___..........__..............___________.............________..____....
;

'

__

CONDITION REQUIRED ACTION COMPLETION TIME

L
'

A. One or'more required A.I' Place channel in 12 hours
channels inoperable. trip.

QBu

| A.2 Place associated trip 12 hours
system in trip. i

i

B. One or more Functions B.1 Place channel in one 6 hours |

with one or more trip system in trip.
required channels
inoperable in both QE
trip systems. .i

| B.2 Place one trip system 6 hours
in trip.

L C. One.or more Functions C.1 Restore RPS trip 1 hour
| with RPS trip capability.

capability not
maintained.

:
1

' (continued)

;
4-

~

Cooper 3.3-1 Amendment No. 178

|

, . ~ . . - -, ., , -



. . - -

,

t

RPS Instrumentation
3.3.1.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A, Table 3.3.1.1-1 for
8, or C not met, the channel.

E. As required by E.1 Reduce THERMAL POWER 4 hours
Required Action D.1 to < 30% RTP.
and referenced in
Table 3.3.1.1-1.

F. As required by F.1 Be in MODE 2. 6 hours
Required Action D.1
and referenced in
Table 3.3.1.1-1.

G. As required by G.1 Be in MODE 3. 12 hours
Required Action D.1
and referenced in
Table 3.3.1.1-1.

H. As required by H.1 Initiate action to Immediately
Required Action D.1 fully insert all
and referenced in insertable control
Table 3.3.1.1-1. rods in core cells

containing one or
more fuel assemblies.

Cooper 3.3-2 Amendment No. 178



.~ _- - . .~ . _ ,
} [s Jr '

'

a,
~

RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS

Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capability.

....._____________..__..._________..________......___. ....._____.........____

SURVEILLANCE FREQUENCY

SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.1.1.2 ------------------NOTE-------------------
Not required to be performed until 12
hours after THERMAL POWER 1 25% RTP.
________.______________ ....______.......

Verify the absolute difference between 7 days
the average power range monitor (APRM)
channels and the calculated power is
1 2% RTP plus any gain adjustment
required by LC0 3.4.1, " Recirculation
Loops Operating" while operating at
1 25% RTP.

SR 3.3.1.1.3 ------------------NOTE-------------------
Not required to be performed when
entering MODE'2 from MODE 1 until
12 hours after entering MODE 2.
________......___....___.....___.___.....

Perform CHANNEL FUNCTIONAL TEST. 7 days

SR 3.3.1.1.4 Perform a functional test of each RPS 7 days
channel test switch.

(continued)

Cooper 3.3-3 Amendment No. 178
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RPS Instrumentation
'

3.3.1.1'

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to
intermediate range monitor (IRM) channels withdrawing
overlap. SRMs from the

fully inserted
position

.c o. 3.3.1.1.6 ------------------NOTE-------------------
Only required to be met during nntry.into
MODE 2 from M09E 1.
_________________________________________

Verify the IRM and APRM channels overlap. 7 days

SR 3.3.1.1.7 Adjust the channel to conform to a 31 days
calibrated flow signal.

SR 3.3.1.1.8 Calibrate the local power range monitors. 1000 MWD /T
average core
exposure

SR 3.3.1.1.9 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.1.1.10 ------------------NOTES------------------
1. Neutron detectors are excluded.

2. For Function 2.a, not required to ba
performed when entering MODE 2 from
MODE 1 until 12 hours after
entering MODE 2.

____________..... _______________________

Perform CHANNEL CALIBRATION. 184 days

(continued)

Cooper 3.3-4 Amendment No. 178
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.11 Perform CHANNEL FUNCTIONAL TEST. 18 months

SR 3.3.1.1.12 ------------------NOTES------------------
1. Neutron detectors are excluded.

2. For Function 1, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

.__.....___.___........___..._______.____

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.1.1.13 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

SR 3.3.1.1.14 Verify Turbine Stop Valve --Closure and 18 months
Turbine Control Valve Fast Closure, Trip
Oil Pressure -- Low Functions are not
bypassed when THERMAL POWER is 2 30% RTP.

SR 3.3.1.1.15 ------------------NOTE------------------
Neutron detectors are excluded.
...______..............____..............

Verify the RPS RESPONSE TIME is within 18 months
limits.

Cooper 3.3-5 Amendment No. 1.78
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RPS Instrumentation :*

>

3.3.1.1 <

,

Table 3.3.1.1 1 (page 1 of 3)
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS |

MODES OR- REQUIRED REFERENCED
OTHER CHANNELS FROM

SPECIFIED PEN TRIP REQUIRED . SURVEILLANCE ALLOWASLE
FUNCTION CONDITIONS SYSTEM ACTION 0.1 REQUIREMENTS VALUE

1. Intermediate Range.
Monitors ,

s. Neutron Flux --Nigh 2 3 G SR 3.3.1.1.1 5 121/125 '

SR 3.3.1.1.3 divisions of
SR 3.3.1.1.4 full scale
SR 3.3.1.1.5 :
SR 3.3.1.1.6 !

SR 3.3.1.1.12
SR 3.3.1.1.13
SR 3.3.1.1.15 i

IS ") 3 H SR 3.3.1.1.1 < 121/125
. SR 3.3.1.1.3 divisions of |
SR 3.3.1.1.4 futt scale
SR 3.3.1.1.12
SR 3.3.1.1.13
SR 3.3.1.1.15

b. Inop 2 3 G SR 3.3.1.1.3 NA
,

SR 3.3.1.1.4 i

SR 3.3.1.1,13

IS '3 3 H SR 3.3.1.1.3 NA
SR 3.3.1.1.4 'SR 3.3.2.2.13

2. Average Power Range
Monitors

a. Neutron Flux --High 2 2 G SR 3.3.1.1.1 5 14.5% RTP'
(Startup) SR 3.3.1.1.3 -'

SR 3.3.1.1.4
SR 3.3.1.1.6 .),

; SR 3.3.1.1.8
SR 3.3.1.1.10

,

SR 3.3.1.1.13 !

SR 3.3.1.1.15
' ' b.' Neutron Flux-High 1 2 F SR 3.3.1.1.1 5 0.58 W .|'

(Flow Blased) SR 3.3.1.1.2 + 61.0% RTP !
SR 3.3.1.1.4 a id
SR 3.3.1.1.7 < 119.0% i

SR 3.3.1.1.8 Rip (b) '
~

SR 3.3.1.1.9
SR 3.3.1.1.10 ,

SR 3.3.1.1.13 |

SR 3.3.1.1.15 |
1

1

(continued)

(a) With any control rod withdrawn from a core cell containing one or more fuel assetblies.

'(b) : 0.58 W + 61.0% 0.58 AW RTP when reset for single loop operation per LCO 3.4.1, " Recirculation Loops
Operating."

f

4

t
;

i

l
'

j Cooper 3.3-6 Amendment No. 178
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RPS Instrumentation' .

3.3.1.1 |

Table 3.3.1.1 1 (page 2 of 3)
Reactor Protection System Instrtmentation

APPLICA8LE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CH4NNELS FROM

SPECIFIED pet TRIP REQUIRED SURVEILLANCE ALLOWA8LE
FUNCTION CON 0!TIONS SYSTEM ACTION D.1 REQUIREMEN(S VALUE j

2. Average Power Range
Monitors (continued)

c. Neutron Flux -High 1 2 F SR 3.3.1.1.1 3 120.0% RTP
(Fixed) SR 3.3.1.1.2

SR 3.3.1.1.4
SR 3.3.1.1.8
SR 3.3.1.1.9
SR 3.3.1.1.10
SR 3.3.1.1.13
SR 3.3.1.1.15 |

d. Downscale 1 2 F SR 3.3.1.1.4 1 3.0% RTP
SR 3.3.1.1.8
SR 3.3.1.1.9 |
SR 3.3.1.1.13 1

e. Inop 1,2 2 G SR 3.3.1.1.4 NA
SR 3.3.1.1.8 ,

SR 3.3.1.1.9 |

SR 3.3.1.1.13
3. -Reactor Vesset 1,2 2 G SR 3.3.1.1.4 5 1050 psig !Pressure -High SR 3.3.1.1.9

SR 3.3.1.1.12
SR 3.3.1.1.13
SR 3.3.1.1.15

4 Reactor Vessel Water 1,2 2 G SR 3.3.1.1.1 1 3 inches
Level -Low (Level 3) SR 3.3.1.1.4

SR 3.3.1.1.9
SR 3.3.1.1.12
SR 3.3.1.1.13
SR 3.3.1.1.15

5. Mein Steam Isolation 1 4 F SR 3.3.1.1.4 5 10% closed
valve -Closure SR 3.3.1.1.9

SR 3.3.1.1.12
SR 3.3.1.1.13
SR 3.3.1.1.15

6. Drywell Pressure -High 1,2 2 G SR 3.3.1.1.4 5 1.84 psig
SR 3.3.1.1.9
SR 3.3.1.1.12
SR 3.3.1.1.13
SR 3.3.1.1.15

(continued)
,

1
!

I
1

!

|

l

i
|

Cooper 3.3-7 Amendment No. 178
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-RPS Instrumentation '
'.3.3.1.1

i

Table 3 * (page 3 of 3)
,

Reactor Pro w s b tif stem Instrumentation b

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED '

OTHER CHANNELS FROM

.FUNCTICW .
. SPECIFIED PER TRIP REQUIRiD SURVEILLANCE ALLOWABLE.

CONDITIONS SYSTEM ' ACTION 3.1 REQUIREMENTS VALUE-

7. Scram Discharge voltme
Water Level-High

a. Level Transmitter 1,2 - 2 G SR .3.3.1.1.4 5 90 inches
SR 3.3.1.1.9
SR 3.3.1.1.12
SR 3.3.1.1.13
SR 3.3.1.1.15

5(8) '2 H SR 3.3.1.1.4 -< 90 inches
SR 3.3.1.1.9
SR 3.3.1.1.12
SR 3.3.1.1.13
SR 3.3.1.1.15 '

b. Level Switch 1,2 2 G SR 3.3.1.1.4 5 90 inches
SR 3.3.1.1.9
SR 3.3.1.1.12
SR-3.3.1.1.13 5

SR 3.3.1.1.15
5(a) - 2 H $R 3.3.1.1.4 5 90 inches

SR 3.3.1.1.9
SR 3.3.1.1.12 '

SR 3.3.1.1.13
SR 3.3.1.1.15

8. Turbine Stop 1 30% RTP 2 E SR 3.3.1.1.4 5 10% closed
Valve -Closure SR 3.3.1.1.9

SR 3.3.1.1.12
SR 3.3.1.1.13 |
SR 3.3.1.1.14+

SR 3.3.1.1.15
9. Turbine contro'. Valve 1 30% RTP 2 E SR 3.3.1.1.4 3 1018 psig - I

Fast closure, DEN Trip SR 3.3.1.1.9
Dil Pressure -Low - SR 3.3.1.1.12

SR 3.3.1.1.13
SR 3.3.1.1.16
SR 3.3.1.1.15

10. Reactor Modit Switch - 1,2 1 G SR 3.3.1.1.11 NA
. Shutdown Position SR 3.3.1.1.13

5(a) g .H SR 3.3.1.1.11 NA
SR 3.3.1.1.13

11. Manual Scram 1,2 1 G SR 3.3.1.1.9 NA

SR 3.3.1.1.13
5(a) g g 3, 3,3,g,j,9 ug

SR 3.3.1.1.13

I - (a) With arey control rod withdrawn from a core cell containing one or more fuel assentalles.
,

1

:

I
"

4 1

i. .

1

Cooper- 3.3-8 Amendment No. 178 |
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SRM Instrumentation
3.3.1.2

3.3 INSTRUMENTATION

3.3.1.2 Source Range Monitor (SRM) Instrumentation

LC0 3.3.1.2 The SRM instrumentation in Table 3.3.1.2-1 shall be
OPERABLE.

l

APPLICABILITY: According to Table 3.3.1.2-1. |
1

|
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |

|
A. One or more required A.1 Restore required SRMs 4 hours |

SRMs inoperable in to OPERABLE status. )MODE 2 with I

intermediate range |

monitors (IRMs) on 1
Range 2 or below. I

i

B. Three required SRMs B.1 Suspend control rod Immediately ;

inoperable in MODE 2 withdrawal. '

with IRMs on Range 2
1

or below. l

i

C. Required Action and C.1 Be in MODE 3. 12 hours i
associated Completion j
Ti'ne of Condition A

|
c' B not met. i

|

|

(continued) |

|

|

Cooper 3.3-9 Amendment No. 178
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SRM Instrumentation '

3.3.1.2

ACTIONS- (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

,

D. 'One or more required D.1 Fully insert all 1 hour
SRMs inoperable in insertable control'

,

MODE 3 or 4. rods.

8E

D.2 Place reactor mode 1 hour
switch in the
shutdown position.

.

5

E. One or more required E.1 Suspend CORE Immediately
SRMs inoperable in ALTERATIONS except
MODE 5. for control roa i

insertion.

AND -

E.2 Initiate action to Immediately
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

Cooper 3.3-10 Amendment No. 178
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SRM Instrumentation i

3.3.1.2 |
'|

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTE-------------------------------------
Refer to Table 3.3.1.2-1 to determine which SRs apply for each applicable MODE
or other specified condition-.

.......____ .............__..................____....______.....____.....__...
1

1

!
SURVEILLANCE FREQUENCY j

SR 3.3.1.2.1 Perform CHANNEL CHECK. 12 hours

!

|

SR 3.3.1.2.2 ------------------NOTES------------------
1. Only required to be met during CORE

ALTERATIONS.
i

2. One SRM may be used to satisfy more I

than one of the following.
__..____..____ ...........____________...

Verify an OPERABLE SRM detector is 12 hours
located in:

a. The fueled region;

b. The core quadrant where CORE
ALTERATIONS are being performed, when
the associated SRM is included in the
fueled region; and

c. A core quadrant adjacent to where
CORE ALTERATIONS are being performed,
when the associated SRM is included
in the fueled region.

SR 3.3.1.2.3 Perform CHANNEL CHECK. 24 hours

(continued)

Cooper 3.3-11 Amendment No. 178
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SRM Instrumentation 'e**
I3.3.1.2y

| -
.

SURVEILLANCE REQUIREMENTS (continued)

| SURVEILLANCE FREQUENCY
L

1

i

; SR 3.3.1.2.4 ------ -----------NOTE-------------------
'

.Not required to be met with less than-or
equal to four fuel assemblies adjacent to
the SRM and no other fuel assemblies in

; the associated core quadrant. !
.............___......____............__.

|

Verify count rate is 2 3.0 cps with a 12 hours during isignal to noise ratio 1 2:1. CORE I

ALTERATIONS |

AND

24 hours
|

SR 3.3.1.2.5 Perform CHANNEL FUNCTIONAL TEST and 7 days
determination of signal to noise ratio.

|

! SR 3.3.1.2.6 ------------------NOTE-------------------
Not required to be performed until
12 hours after IRMs on Range 2 or below.
...........__.........___................

i
'

Perform CHANNEL FUNCTIONAL TEST and 31 days
determination of signal to noise ratio.

L

SR 3.3.1.2.7 ------------------NOTES------------------
1. Neutron detectors are excluded.

2. Not required to be performed until 12
hours after IRMs on Range 2 or below.

...... __.... ___.......__..__...........
;

: Perform CHANNEL CALIBRATION. 18 months
|
|
i

1

F

G

k

:

I

| Cooper 3.3-12 Amendment No. 178
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'SRM Instrumentation"
3.3.1.2

'Table 3.3.1.2 1 (page 1 of 1)
Source Range Monitor Instrumentation

- -

. , e . . - - , - . .

APPLICA8LE
MODES OR OTHER REQUIRED SURVEILLANCE-

FUNCTION SPECIFIED CONDITIONS CHANNELS REQUIREMENTS 1
'

:<

t

1. Source Range Monitor 2(a) 3 SR -3.3.1.2.1
SR 3.3.1.2.4
SR 3.3.1.2.6.

SR 3.3.1.2.7

3,4 2 SR 3.3.1.2.3.

SR 3.3.1.2.4
SR 3.3.1.2.6
SR 3.3.1.2.7

5 2(b)(c) SR 3.3.1.2.1
SR 3.3.1.2.2
SR 3.3.1.2.4
SR 3.3.1.2.5
SR 3.3.1.2.7 *

(a) With IRMs on Range 2 or below.

(b) Only one SRM channel is required to be OPERABLE during spiral offload or reload when the fueled region i
includes only that SRM detector.

(c) Special movable detectors may be used in place of SRMs if connected to normal SRM circuits.

1
,

i

|

Cooper 3.3-13 Amendment No. 178
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Control Rod Block Instrumentation
3.3.2.1

'3.3': INSTRUMENTATION.
t

3.3.2.1 Control Rod Block-Instrumentation

LCO 3.3.2.1 The control rod block instrumentation for each Function in
~

Table 3.3.2.1-1 shall be OPERABLE. ;

er

' APPLICABILITY: According to Table 3.3.2.1-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME ,

,

A. One rod block monitor A.1 Restore RBM channel 24 hours
(RBM) channel to OPERABLE status.
inoperable.

._

B. Required Action and B.1 Place one RBM channel I hour
associated. completion in trip. i

LTime of Condition A |

not met.

QB

Two RBM channels
inoperable,

l

C. Rod worth minimizer C.1 Suspend control rod Immediately
(RWM) inoperable movement except by
during reactor scram.
startup.

OR 1

1

(continued)
:

i

Cooper- 3.3-14 Amendment No. 178 !
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Control Rod Block Instrumentation
3.3.2.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

C. (continued) C.2.1.1 Verify 2 12 rods Immediately
withdrawn.

DE

C.2.1.2 Verify by Immediately
administrative
methods that startup
with RWM inoperable
has not been
performed in the last
calendar year.

AND

C.2.2 Verify movement of During control
control rods is in rod movement
compliance with
banked position

,

withdrawal sequence
(BPWS) by a second
licensed operator or
other qualified
member of the
technical staff.

:

'

D. RWM inoperable during D.1 Verify movement of During control
reactor shutdown. control rods is in rod movement

accordance with BPWS
by a second licensed
operator or other
qualified member of
the technical staff. 1

(continued)

,

|

|
1

|
|

Cooper 3.3-15 Amendment No. 178
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Control Rod Block Instrumentation
3.3.2.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One or more Reactor E.1 Suspend control rod Immediately
Mode Switch - Shutdown withdrawal. .

'Position channels
inoperable. AND

E.2 Initiate action to Immediately i

fully insert all
insertable control
rods in core cells
containing one or !
more fuel assemblies.

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.2.1-1 to determine which SRs apply for each Control Rod

Block Function.

2. When an RBM channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated Conditions
and Required Actions may be delayed for up to 6 hours provided the
associated Function maintains control rod block capability.

____..________.._________....._____..___________...___..._____._______________

SURVEILLANCE FREQUENCY

SR 3.3.2.1.1 Perform CHANNEL FUNCTIONAL TEST. 92 days

(continued)

Cooper 3.3-16 Amendment No. 178
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. Control Rod Block; Instrumentation
3.3.2.1

!
i

SURVEILLANCE REQUIREMENTS (continued) ;

SURVEILLANCE FREQUENCY 'k

SR 3.3.2.1.2 ------------------NOTE----- -------------

Not required to be' performed until I hour
after any control rod is withdrawn at
s 10% RTP in MODE 2.
.............__......____.............__.

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.3. ------------------NOTE-------------------
Not required to be performed until I hour .

after THERMAL POWER is 1 10% RTP in ;

MODE 1.
...____________........._______..........

' Perform CHANNEL FUNCTIONAL TEST. 92 days .

-SR 3.3.2.1.4 ------------------NOTE-------------------
Neutron detectors are excluded.
......__........___.....____...........__ .

Verify the RBM: 184 days

a. Low Power Range --Upscale Function is
not bypassed when THERMAL POWER is
2 30% and 165% RTP and a peripheral
control rod is not selected. -

b. Intermediate Power' Range -- Upscale i

Function is not bypassed when THERMAL
POWER is > 65% and 5 85% RTP and a i
peripheral control rod is not
selected. ,

1

c. High Power Range -- Upscale Function is )
not bypassed when THERMAL POWER is i
> 85%.RTP and a peripheral control ;

rod is not selected. !

I

|

(continued) ;

i

!

|
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Control Rod Bleck Instrumentation !

3.3.2.l'

|

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY !

SR 3.3.2.1.5 ------------------NOTE------------------- :
Neutron detectors are excluded. '

.____...___ .____________..____..........

Perform CHANNEL CALIBRATION. 184 days

SR 3.3.2.1.6 Verify the RWM is not bypassed when 18 months ;

THERMAL POWER is 1 10% RTP.

SR 3.3.2.1.7 ------------------NOTE-------------------
Not required to be performed until I hour '

after reactor mode switch is in the
shutdown position.
....___________.___..___.....________..__

Perform CHANNEL FUNCTIONAL TEST. 18 months

SR 3.3.2.1.8 Verify control rod sequences input to the Prior to
RWM are in conformance with BPWS. declaring RWM

OPERABLE
following
loading of
sequence into
RWM

Cooper 3.3-18 Amendment No. 178
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Control Rod Block Instrumentation
3.3.2.1

Table 3.3.2.1-1 (page 1 of 1)
Control Rod Block Instrunentation

APPLICABLE
MODES OR
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS CHANNELS REQUIREMENTS VALUE

1. Rod Block Monitor

a. Low Power Range - Upscale (a) 2 SR 3.3.2.1.1 (h)
SR 3.3.2.1.4
SR 3.3.2.1.5

b. Intermediate Power (b) 2 SR 3.3.2.1.1 (h)
Range --Upscale SR 3.3.2.1.4

SR 3.3.2.1.5

c. High Power Range -Upscale (c),(d) 2 SR 3.3.2.1.1 (h)
SR 3.3.2.1.4
SR 3.3.2.1.5

d. Inop (d),(e) 2 SR 3.3.2.1.1 NA

e. Downscale (d),(e) 2 SR 3.3.2.1.1 1 92/125
SR 3.3.2.1.5 divisions of

futt scate

2. Rod Worth Minimizer 1(f) 2(f) 1 SR 3.3.2.1.2 NA,

SR 3.3.2.1.3
SR 3.3.7.1.6
SR 3.3.M.1.8

3. Reactor Mode Switch -Shutdown (g) 2 SR 3.3.2.1.7 NA
Position

(a) THERMAL POWER t 30% and a 65% RTP and MCPR < 1.70 and no peripheral control rod selected.

(b) THERMAL POWER > 65% and 5 85% RTP and MCPR < 1.70 and no peripheral control rod selected.

(c) THERMAL POWER > 85% and < 90% RTP and MCPR < 1.70 and no peripheral control rod selected.

(d) THERMAL POWER g 90% RTP and MCPR < 1.40 and no peripheral control rod selected.

(e) THERMAL POWER t 30% and < 90% RTP and MCPR < 1.70 and no peripheral control rod selected.

(f) With THERMAL POWER < 107,RTP.

(g) Reactor mode switch in the shutdown position.

(h) Less than or equal to the Allowable Value specified in the COLR.

Cooper 3.3-19 Amendment No. 178
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Feedwater and Main Turbine High Water Level Trip Instrumentation
3.3.2.2

3.3 INSTRUMENTATION

3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation '

?

LC0 3.3.2.2 Three channels of feedwater and main turbine high water
level trip instrumentation shall be OPERABLE.

P

APPLICABILITY: THERMAL POWER 1 25% RTP.

ACTIONS

__....______ ........__.......__.....N0TE-------------------------------------
Separate Condition entry is allowed for each channel.
_____________....___. __.......___...__........ .... __..........________.....

,

CONDITION REQUIRED ACTION COMPLETION TIME

A. One feedwater and main A.1 Place channel in 7 days
turbine high water trip.
level trip channel
inoperable.

B. Two or more feedwater B.1 Restore feedwater and 2 hours
and main turbine high main turbine high
water level trip water level trip
channels inoperable. capability. i

C. Required Action and C.1 Reduce THERMAL POWER 4 hours
associated Completion to < 25% RTP.
Time not met.

<

a

Cooper 3.3-20 Amendment No. 178 ;
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Feedwater and Main Turbine High Water Level Trip Instrumentation l
3.3.2.2 I

. SURVEILLANCE REQUIREMENTS

-------------------------------------NOTE-------------------------------------
.When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required Actions
may be~ delayed for up to 6 hours provided feedwater and main turbine high
water level trip capability is maintained.
____ ......................__.....____________________________________________

SURVEILLANCE FREQUENCY l

SR 3.3.2.2.1 Perform CHANNEL CHECK. 24 hours

SR 3.3.2.2.2 Perform CHANNEL CALIBRATION. The 18 months
Allowable Value shall be s 54.0 inches.

i

SR 3.3.2.2.3 Perform LOGIC SYSTEM FUNCTIONAL TEST 18 months
including valve actuation.

;

1

|

l

!
)
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PAM Instrumentation
3.3.3.1

|
! i

j. 3.3 INSTRUMENTATION
|

| 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation
|
r

! LCO 3.3.3.1 The PAM instrumentation for each Function in Table 3.3.3.1-1
! shall be OPERABLE.
.

APPLICABILITY: MODES 1 and 2.

ACTIONS

l-------------------------------------NOTES------------------------------------
-1. 'C0 3.0.4 is not applicable.

! 2. separate Condition entry is allowed for each Function. For Function 5,
separate f.ondition entry is allowed for each penetration flow path.'

..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Restore required 30 days
with one 'equired channel to OPERABLEr

channel inoperable. status.

i

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A Specification 5.6.6.
not met.

C. One or more Functions C,1 Restore one required 7 days
with two required channel to OPERABLE
channels inoperable. status.

0R
_

One Function 2.c
channel inoperable.

| (continued)
|
|

|

Cooper 3.3-22 Amendment No. 178

. _ ._



_

PAM Instrumentation
3.3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition C Table 3.3.3.1-1 for
not met. the channel.

E. As required by E.1 Be in MODE 3. 12 hours
Required Action D.1
and referenced in
Table 3.3.3.1-1.

F. As required by F.1 Initiate action in Immediately
Required Action D.1 accordance with
and referenced in Specification 5.6.6.
Table 3.3.3.1-1.

Cooper 3.3-23 Amendment No. 178
!



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

| :, g-.

PAM Instrumentation :>

3.3.3.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY !
1

!
l

SR 3.3.3.1.1 Perform CHANNEL CHECK on each required 31 days i

PAM Instrumentation channel.

l.

SR' 3.3.3.1.2 ' Perform CHANNEL CALIBRATION of the 92 days i

Primary Containment H2 and 0 Analyzers.2

|
1

| SR 3.3.3.1.3 Perform CHANNEL CALIBRATION of each 18 months.
required PAM Ir.strumentation channel i

'

except for the Primary Containment H and !2
0 Analyzer!..2

! |

i

'l

)

I
| ;

I

|

I|
I.. 1

L

Cooper 3.3-24 Amendment No. 178
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PAM Instrumentation- |

3.3.3.1 :

Table 3.3.3.1-1 (page 1 of 1)
Post Accident Monitoring Instrunentation

r
,

'
CONDITIONS
REFERENCED >

REQUIRED FROM REQUIRED i
FUNCTION CHANNELS ACTION D.1

,

.

'

'1. Reactor Pressure 2 E

2. Reactor Vessel Water Level

a. Fuel Zone ? E

b. Wide Range 2 E

c. Steam Nozzle 1 F g

3. Suppression Poot Level (Wide Range) 2 E

4 Primary Containment Gross Radiation Monitors 2 F

5. PCIV Position 2perpenetrgtg E
-flow path

6. Primary Containment H, & 0 Anatyrer 2 E27 ;

7. Primary Containment Pressure

a. Drywell Narrow Range - 2 E

b. Drywett Wide Range 2 E i

c. Suppression Chanber Wide Range 2 E

: 8. Suppression Pool Water Teaperature 2(c) E

i
5

. ,
-

(a) Not required for isolation valves whose associated penetration flow path is isolated by at least one
closed and deactivated automatic valve, closed manual valve, blind flange, or check valve with flow
through the valve secured.

(b) Only one position indication channel is required for penetration flow paths with only one instatted
control room indication channet.

'

(c) A channet requires a minimun of four resistance tenperature detectors (RTDs) to be OPERABLE with no two
adjacent RTDs inoperable.

< ,

.

n

.

Cooper 3.3-25 Amendment No. 178
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Alternate Shutdown System
3.3.3.2

3.3 INSTRUMENTATION

3.3.3.2 Alternate Shutdown System

LC0 3.3.3.2- The Alternate Shutdown System Functions shall be OPERABLE.

APPLICABILITY: MODES I and 2.

-ACTIONS

...._____..._____.__ ...___..........N0TES------------------------------------
1. . LCO 3.0.4 is not applicable.

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
-Functions inoperable. Function to OPERABLE

status.

B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.3.2.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally
energized.

(continued)

Cooper 3.3-26 Amendment No. 178
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Alternate Shutdown System
7

3.3.3.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.3.2.2 Verify each required control circuit and 18 months
transfer switch is capable of performing
the intended function.

SR 3.3.3.2.3 Perform CHANNEL CALIBRATION for each 18 months
required instrumentation channel.

;

;
,

,
.

t

t

'

P

;

. i
1

!

i
,

l

|
|

Coopar. 3.3-27 Amendment No. 178
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ATWS-RPT Instrumentation
~

3.3.4.1

3.3' INSTRUMENTATION

3.3.4.1 Anticipated Transient Without Scram Recirculation' Pump Trip
,

(ATWS-RPT) Instrumentation

LCO 3.3.4.1 Two channels per trip system for each ATWS-RPT
instrumentation Function listed below shall be OPERABLE:

a. Reactor Vessel Water Level -- Low Low (Level 2); and

b. Reactor Pressure -- High.

. APPLICABILITY: ~ MODE 1. - -

- ACTIONS

___.....________....____________..... NOTE------------------------------------- *

- Separate Condition entry is allowed for each channel.
__ ........_____________.._____...________......___________.._____... ______..

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. One or more channels. A.1 Restore channel to 14 days
inoperable. OPERABLE status.

QR
L

A.2 --------NOTE---------
Not applicable if
inoperable channel is
the result of an t

inoperable breaker. '

-....___.___________._

Place channel in 14 days
trip, t

(continued)
i

4

Cooper 3.3-28 Amendment No. 178
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ATWS-RPT Instrumentation
3.3.4.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One Function with B.1 Restore ATWS-RPT trip 72 hours
ATWS-RPT trip capability.
capability not
maintained.

C. Both Functions with C.1 Restore ATWS-RPT trip 1 hour
ATWS-RPT. trip capability for one
capability not Function.
maintained.

D. Required Action and D.1 Remove the associated 6 hours
associated Completion recirculation pump
Time not met. from service.

08

D.2 Be in MODE 2. 6 hours

i

l

|

l
I

|
|

l,

1

j

Cooper 3.3-29 Amendment No. 178
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ATWS-RPT Instrumentation
3.3.4.1

SURVEILLANCE REQUIREMENTS

............___ ...............__ .--NOTE-------------------------------------
When a channel is placed in in inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required Actions
may be delayed for up to 6 hours provided the associated Function meintains
ATWS-RPT trip capability.
................______.....................__....__......__ ._______...__.....

SURVEILLANCE FREQUENCY

SR 3.3.4.1.1 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.4.1.2 Perform CHANNEL CALIBRATION. The 18 months
Allowable Values shall be:

a. Reactor Vessel Water Level -- Low Low
(Level 2): 2 -42 inches; and

b. Reactor Pressure -- High: $ 1072 psig.

SR 3.3.4.1.3 Perform LOGIC SYSTEM FUNCTIONAL TEST 18 months
including breaker actuation.

.

|

!

|

l

'

1

. Cooper 3.3-30 Amendment No. 178 I

i

- *



--

wgg,
ns *

ECCS Instrumentation
3.3.5.1

3.3 1NSTRUMENTATION

3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation

LC0 3.3.5.1 The ECCS instrumentation for each Function in
Table 3.3.5.1-1 shall be OPERABLE.

.

APPLICABILITY: According to Table 3.3.5.1-1.

ACTIONS

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each channel.
..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more channels A.1 Enter the Condition Immediately
inoperable. referenced in

Table 3.3.5.1-1 for
the channel.

B. As required by B.1 --------NOTES--------
Required Action A.1 1. Only applicable
and referenced in in MODES 1, 2, ;

Table 3.3.5.1-1. and 3.

2. Only applicable )
for Functions i

1.a, 1.b, 2.a, )
and 2.b. l

.....................

Declare supported 1 hour from
feature (s) inoperable discovery of
when its redundant loss of
feature ECCS initiation
initiation capability capability for
is inoperable. feature (s) in

both divisions
AND

(continued)

Cooper 3.3-31 Amendment No. 178 j
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::
ECCS' Instrumentation l

,

3.3.5.1

ACTIONS

CONDITION REQVIRED ACTION COMPLETION TIME

B. (continued)_ B.2 --------NOTE---------
Only applicable for
Functions 3.a j

and 3.b. |
.....................

1

Declare _High Pressure 1 hour from
.

Coolant Injection discovery of |
(HPCI) System loss of HPCI |

inoperable. initiation |
capability

B.3 Place channel in 24 hours
trip.

!

|

I
C. As. required by C.1 --------NOTES--------

Required Action A.1 1. Only applicable
and referenced in in MODES 1, 2,
Table 3.3.5.1-1. and 3.

2. Only applicable
for Functions
1.c, l.e, 2.c, |
2.d, and 2.f.

]
.....................

Declare supported 1 hour from
,

feature (s) inoperable discovery of j
when its redundant loss of
feature ECCS initiation
initiation capability capability for
is inoperable. feature (s) in

both divisions
AND j

C.2 Restore channel to 24 hours i

OPERABLE status, i

(continued)

Cooper 3.3-32 Amendment No. 178
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ECCS Instrumentation
3.3.5.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. As required by 0.1 --------NOTE---------
Required Action A.1 Only applicable if
and referenced in HPCI pump suction is
Table 3.3.5.1-1. not aligned to the.

suppression pool.e
.......__..........__

Declare HPCI System I hour from
inoperable. discovery of

loss of HPCI
initiation
capability

AND

D.2.1 Place channel in 24 hours
trip.

a

M

D.2.2 Align the HPCI pump 24 hours
suction to the
suppression pool.i

E. As required by E.1 --------NOTES---------

Required Action A.1 1. Only applicabia
and referenced in in MODES 1, 2,
Table 3.3.5.1-1. and 3.

2. Only applicable
for Functions 1.d
and 2.g.

__...__............__

Declare supported I hour from
feature (s) inoperable discovery of
when its redundant loss of
feature ECCS initiation
initiation capability capability for
is inoperable. subsystems in

both divisions
AND

(continued)

Cooper 3.3-33 Amendment No. 178

|
1



. . .. ..-. - - . - . . . --...._-.-..=__,._..7.-..- .. . . .

,

i e,; ::x;cq,
'

,s '; e . |'
_

ECCS Instrumentation'

3.3.5.1

ACTIONS
I

CONDITION REQUIRED ACTION COMPLETION TIME

,

E. (continued) E.2 Restore channel to 7 days
OPERABLE' status. '

F. As required by F.1 Declare Automatic 1 hour from
Required Action A.1 Depressurization discovery of
and referenced-in System (ADS) valves loss of ADS

,

Table 3.3.5.1-1. incperable, initiation!-
| capability in
|. both trip

|_ systems
| AND

F.2 Place channel in 96 hours from
,

trip. discovery of
| inoperable

channel
concurrent with
HPCI or reactor
core isolation

i cooling (RCIC)
inoperable

! AND

| 8 days I

i

(continued)
i

.

I

i

!

!

!

Cooper 3.3-34 Amendment No. 178
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ECCS Instrumentaticn
3.3.5.1

ACTIONS -(continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. As required by G.1 Declare ADS valves I hour from
Required Action A.1 inoperable. discovery of
and referenced in loss of ADS
Table 3.3.5.1-1. initiation

capability in
both trip
systems

,

AND
J

G.2 Restore channel to 96 hours from !
OPERABLE status, discovery of :

inoperable |channel
concurrent with |
HPCI or RCIC
inoperable

AND

8 days

H. Required Action and H.1 Declare associated Immediately I
associated Completion supported feature (s)
Time of Condition B, inoperable.
C, D, E, F, or G not
met,

i
1

l
,

I

Xooper 3.3-35 Amendment No. 178
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ECCS Instrumentation ' |

3.3.5.1

SURVEILLANCE REQUIREMENTS

..__..__.__...........-----------_---NOTES----__-.---________......-.__- ..___

l. Refer to Table 3.3.5.1-1 to determine which SRs apply for each ECCS
Function. '

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed as follows: (a) for up to 6 hours for Functions 3.c
and 3.f; and (b) for up to 6 hours for Functions other than 3.c and 3.f
provided the associated Function or the redundant Function maintains ECCS
initiation. capability.

,

!____.......____..____________....._______...___........... _______________..__

-

:

SURVEILLANCE FREQUENCY

l

SR 3.3.5.1.1 Perform CHANNEL CHECK. 12 hours

|

SR 3.3.5.1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.5.1.3 Perform CHANNEL CALIBRATION. 92 days

|

SR 3.3.5.1.4 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.5.1.5 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months |

|

|

l
|
1

1

|

|
Cooner 3.3-36 Amendment No. 178 l
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ECCS Instrumentation
3.3.5.1 .

I
f

Table 3.3.5.1-1 (page 1 of 6)
Emergency Core Cooling System Instrumentation

,

APPLICABLE CONDITIONS
MODES REQUIRED REFERENCED

CR OTHER CHANNELS FROM
*

SPECIFtED PER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONS TIONS FUNCTION ACT10N A.1 REQUIREMENTS VALUE

1. Core Spray System -

a. Reactor vessel Water 1,2,3, 4(b) B SR 3.3.5.1.1 1 -113 inchesLevel-Low Low Low SR 3.3.5.1.2
(Level 1) 4(*), 5(*) SR 3.3.5.1.4

| SR 3.3.5.1.5
I

~ b. Dryweti 1,2,3 ' 4(b) B SR 3.3.5.1.2 5 1.84 psig
Pressure -Migh SR 3.3.5.1.4 ,

SR 3.3.5.1.5
c. Reactor Pressure -Low 1,2,3 4 C SR 3.3.5.1.2 1 291 psig

(Injection Permissive) SR 3.3.5.1.4 and
SR 3.3.5.1.5 5 436 psig

4(a), $(a) 4 B SR 3.3.5.1.2 1 291 pelg;

|- SR 3.3.5.1.4 and
'

SR 3.3.5.1.5 5 436 pois

d. Core Spray Pwp 1,2,3, 1 per pum E SR 3.3.5.1.2 1 1370 spm
Discharge Ftow-Low SR 3.3.5.1.4 *

(Bypass) 4(*), 5(*) SR 3.3.5.1.5

e. Core Spray Pw p 1,2,3, 1 per pw p C -SR 3.3.5.1.2 3 9 secondsStart Time Delay Relay SR 3.3.5.1.4 and
jL 4(a), 5(*) SR 3.3.5.1.5 5 11 seconds

|~
l

! 2. Low Pressure Coolant
Injection (LPCI) System

a. Reactor vessel Water 1,2,3, 4 5 SR 3.3.5.1.1 1 -113 inches
Level -Low Low Low SR 3.3.5.1.2
(Level 1) 4(a),$(a) SR 3.3.5.1.4 ,

SR 3.3.5.1.5

! (continued)
i

(a) When associated subsystem (s) are required to be OPERABLE.

(b) Also required to initiate the associated diesel generator (DG).
i-

|

|

.

i

!

,

Cooper 3.3-37 Amendment No. 178
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ECCS Instrumentation
3.3.5.1

.

J

Table 3.3.5.1 1 (page 2 of 6)
Emergency Core Cooling System Instrumentation

APPLICABLE CONDITIONS
MODES REQUIRED REFERENCED i

OR OTHER CHANNELS FROM |

SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE |

FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE |

2. LPCI System (continued)
,

b. Drywell 1,2,3 4 s SR 3.3.5.1.2 5 1.84 psig
. Pressure -High SR 3.3.5.1.4

4 SR 3.3.5.1.5
c. Reactor Pressure --Low 1,2,3 4 C SR 3.3.5.1.2 1 291 psig

(Injection Permissive)' SR 3.3.5.1.4 and
SR 3.3.5.1.5 5 436 psig,

4(a) '$(a) 4 8 SR 3.3.5.1.2 1 291 pois !,

SR 3.3.5.1.4 and
SR 3.3.5.1.5 5 436 psig

d. Reactor Pressure -Low 1(C) 2('), 4 C SR 3.3.5.1.2 1 199 psig,

(Recirculation SR 3.3.5.1.4 and l
'

Discharge Valve 3(C) SR 3.3.5.1.5 5 221 psig '

Permissive)

e. Reactor vessel Shroud 1,2,3 2 8 SR 3.3.5.1.1 > 193.19
Level -Level 0 SR 3.3.5.1.2 Inches

SR 3.3.5.1.4 i
SR 3.3.5.1.5

i f. Low Pressure Coolant 1,2,3, 1 per ptsnp C SR 3.3.5.1.2
Injection Pung SR 3.3.5.1.4
Start -Time Delay 4(a), 5(a) SR 3.3.5.1.5 |
Relay

Ptsps 8,C t 4.5 seconds
and
5 5.5 seconds

Pumps A,D 5 0.5 second

(continued)

(a) When associated subsystem (s) are required to be OPERABLE.

(c) With associated recirculation ptsnp discharge valve open.

Cooper- 3.3-38 Amendment No. 178
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ECCS Instrumentatio'n
3.3.5.1.

I

Table 3.3.5.1 1 (page 3 of 6) )
Emergency Core Cooling System Instrumentation

;

!

APPLICA8LE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS -FRON

SPECIFIED PER REQUIRED SURVE!LLANCE ALLOWABLE
FUNCTION, CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE

i
"'

2. LPCI System (continued)

g. Low Pressure 1,2,3, 1 per E st 3.3.5.1.2 1 2107 spo
coolant Injection Puup s @ system SR 3.3.5.1.4
Discharge Flow -Low 4(a),$(a) $4 3.3.5.1.5
(Bypass)

:
^

3. High Pressure Coolant
Injection (NPCI) System'

,

!

*
a. Reactor Vessel Water 1, 4 8 SR 3.3.5.1.1 1 42 inches.

Level -Low Low SR 3.3.5.1.2
'(Level 2) 2(d), 3(d) ' ' sR 3.3.5.1.4

'

,

SR 3.3.5.1.5

b. DrywelL 1, 4 B SR 3.3.5.1.2 5 1.84 psig
Pressure --High SR 3.3.5.1.4

Cd), 3(d) sR 3.3.5.1.52
,

c. Reactor vessel Water. 1, 2- C SR 3.3.5.1.1 3 54 inches
'

'
Level -High (Level 3) SR 3.3.5.1.2

2(d), 3(d) sa 3.3.5.1.4
SR 3.3.5.1.5,

d. Emergency condensate 1, 2 D SR 3.3.5.1.2 1 23 inches
storage Tank (ECST) SR 3.3.5.1.3
Level -Low 2(d), 3(d) SR 3.3.5.1.5

e. ' suppression Poot Water 1, 2 D SR 3.3.5.1.2 5 4 inches
Level -High

.,3(d) $R 3.3.5.1.5
SR 3.3.5.1.4

2(d) '

'. l

(continued)
F

(a) When the associated subsystem (s) are required to be OPERABLE.
, ;

(d)? With reactor steam dome pressure > 150 psig.

t

i

r

|

.

!

I
t

I
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ECCS Instrumentation l
'3.3.5.1

. Table 3.3.5.1 1 (page 4 of 6)
Emergency Core Cooling System Instrunentation

l
i

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM

SPECIFIED PER REQUIRED SURVE!LLANCE ALLOWABLE i

FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE |

3. HPCI System .(continued)

f. High Pressure Coolant 1, 1 E SR 3.3.5.1.2 1 490 gpm |
Injection Puup SR 3.3.5.1.4
Discharge Flow-Low 2(d), 3(d) SR 3.3.5.1.5
(Bypass)

,

4 Automatic Depressurization !

System (ADS) Trip System A

a. Reactor vessel Water 1, 2 F SR 3.3.5.1.1 > 113
Level -Low Low Low SR 3.3.5.1.2 Tnches
(Level 1)' 2(d), 3(d) SR 3.3.5.1.4

SR 3.3.5.1.5
^

b. Automatic 1, 1 G SR 3.3.5.1.2 5 109 secondsDepressurization SR 3.3.5.1.4
System Initiation 2Cd),3(d) SR 3.3.5.1.5
Timer

c. Reactor vessel Water 1, 1 F SR 3.3.5.1.1 1 3 inches
Level --Low (Level 3) SR 3.3.5.1.2
(Confirmatory) 2(d), 3(d) SR 3.3.5.1.4

SR 3.3.5.1.5

d. Core Spray Pump 1, 2 G SR 3.3.5.1.2 1 108 psig'

Olscharge SR 3.3.5.1.4 and
Pressure -High 2(d), 3(d) SR 3.3.5.1.5 5 160 psig

r

(continued)

(d) With reactor steam dome pressure > 150 psig.
,

$

.

i
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ECCS Instrumentation
3.3.5.1

Table 3.3.5.1 1 (page 5 of 6)
Emergency Core Cooling System Instrumentation

APPLICA8LE CONDITIONS I

MODES OR REQUIRED REFERENCED '

OTHER CHANNELS FROM
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWA8LE

FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE

4. ADS Trip System A
(continued)

e. Low Pressure Coolant 1, . 4 C SR 3.3.5.1.2 1 108 paig
Injection Ptap SR 3.3.5.1.4 and
Discharge 2(d), 3(d) SR 3.3.5.1.5 5 160 psis
Pressure -High

5. ADS Trip System 8
'

a. Reactor vessel Water 1, 2 F SR 3.3.5.1.1 1 -113 inchesLevtl -Low Low Low SR 3.3.5.1.2
(Level 1) 2(d), 3(d) SR 3.3.5.1.4

SR 3.3.5.1.5
b. Automatic 1, 1 G SR 3.3.5.1.2 3 109 secondsDepressurization SR 3.3.5.1.4

System Initiation 2(d), 3(d) 3g 3,3,3,3,3
Timer

c. Reactor Vessel Water 1, 1 F SR 3.3.5.1.1 1 3 inchesLevel -Low, Level 3 SR 3.3.5.1.2
(Confirmatory) 2(d), 3(d) SR 3.3.5.1.4

SR 3.3.5.1.5
.

d. Core Spray Ptsp 1, 2 G SR 3.3.5.1.2 1 108 psig
Discharge SR 3.3.5.1.4 and
Pressure -High 2(d), 3(d) SR 3.3.5.1.5 5 160 psig

(continued)

(d) .Vith reactor. steam dome pressure > 150 psig.

Cooper 3.3-41 Amendment No. 178
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ECCS Instrumentation
3.3.5.1

Table 3.3.5.1 1 (page 6 of 6)
. Emergency Core Cooling System Instrumentation

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM

SPECIFIED PER REQUIRED- SURVEILLANCE ALLOWASLE
FUNCTION- CONDITIONS- FUNCTION ACTION A.1 REQUIREMENTS VALUE

|
- 5. ADS Trip System B |

(continued) ;

e. Low Pressure Coolant 1, 4 G SR 3.3.5.1.2 1 108 psig !Injection Puup ~ SR 3.3.5.1.4 and 1

Discharge 2(d), 3(d) SR 3.3.5.1.5 1,160 psig
. . Pressure --High

i

|
(d), With reactor steam dome pressure > 150 psig, i

;
i

i

l

l
,

:

l

|
,

I

i

,

i

i
1

-

.

i

!

l

|
, !

I,

|
'

;

f

h
i
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RCIC System Instrumentation
3.3.5.2

3.3 INSTRUMENTATION
'

:

3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

LCO. 3.3.5.2 The RCIC System instrumentation for each Function in ;

Table 3.3.,5.2-1 shall be OPERABLE. .

t

P

APPLICABILITY:. MODE 1, :

MODES 2 and 3 with reactor steam dome pressure > 150 psig.

ACTIONS |

._______.__.. .___..___.........____..N0TE---------------------------------- --

Separate Condition entry is allowed for each channel. '

;__............ ______.___..__.....____.....___......... __.......... __.. ____

1

!
CONDITION REQUIRED ACTION COMPLETION TIME :

I

A. One or more channels A.1 ~ Enter'the condition Immediately
. inoperable. referenced in :

Table 3.3.5.2-1 for !
the channel. |

i

B. As required by B.1 Declare RCIC System I hour from !
Required Action A.I. inoperable. discovery of 1

and referenced in loss-of RCIC
Table 3.3.5.2-1. initiation

capability
AND

B.2 Place channel in 24 hours
trip.

.

C.. As required by__ C.1 -Restore channel to 24 hours
Required Action A.1 OPERABLE status.
and referenced in
Table 3.3.5.2-1.

(continued)
1

l
|

Cooper' 3.3-43 Amendment No. 178 !
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RCIC System Instrumentation
3.3.5.2

ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

D. As required by D.1 --------NOTE---------
Required Action A.1 Only applicable if
and referenced in RCIC pump suction is
Table 3.3.5.2-1. not aligned to the

suppression pool.
.....................

Declare RCIC System I hour from
inoperable. discovery of

loss of RCIC
initiation
capability

AND

D.2.1 Place channel in 24 hours
trip.

og
*

0.2.2 Align RCIC pump 24 hours
suction to the
suppression pool.

E. Required Action and E.1 Declare RCIC System Immediately
associated Completion inoperable.
Time of Condition B,
C, or D not met.

!
|

|

l
1
l

|

Cooper 3.3-44 Amendment No. 178 I
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RCIC System Instrumentation
3.3.5.2

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.5.2-1 to determine which SRs apply for each RCIC

Function.

2. When a channel is placed in an inoperable status solely for performance of-
required Surveillances, entry into associated Conditions'and Required'
Actions may be delayed as follows: (a) for up to 6 hours for Function 2;
and'(b) for up to 6 hours for Functions I and 3 provided the' associated
Function maintains RCIC initiation capability.

.................... ................__..........................___ .........

SURVEILLANCE FREQUENCY

-SR 3.3.5.2.1 Perform CHANNEL CHECK. 12 hours

.SR 3.3.5.2.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.5.2.3 Perform' CHANNEL CALIBRATION. 92 days

. - .

SR 3.3.5.2.4 Perform CHANNEL CALIBRATION. 18 months

'SR' 3.3.5.2.5 Perform LOGIC-SYSTEM FUNCTIONAL TEST. 18 months

Ceoper 3.3-45 Amendment No. 178



. .. . . _ .. _ .__ . - _ . . _ . - . _ . _ - _ . . _ _ _ m . .. . . . . . .g .. .

.- _ . .

". pvfje-

,.e. . >

'

,
, RCIC System Instrumentation'

1
-

3.3.5.2

1

Tabte 3.3.5.2 1 (page 1 of 1)
Reactor Core Isolation Cooling System Instrunentation

. :

COND*i.W S -

REQUIRED REFC::ENCO - !

CHANNELS FROM REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION PER FUNCTION ACTION A.1 REQUIRENENTS VALUE |

1. Reactor Vesset Water 4 8 SR 3.3.5.2.1 ~> 42 inches
Level -Low Low (Level 2) SR J.3.5.2.2

SR -3.3.5.2.4
SR 3.3.5.2.5 ]

|- 2.' Reactor vessel Water 2 C SR 3.3.5.2.1 5 54 inches |

Level -High (Level 8) SR 3.3.5.2.2
R 3.3.5.2.4

|6R 3.3.5.2.5 j

3., Emergency condensate 2 D SR ' 3.5.2.2 ~> 23 inches
Storage Tank (ECST) SR 3.3.5.2.3
Level -Low SR 3.3.5.2.5'

,.

1

i

.

1

l

;

l

Cooper 3.3-46 Amendment No. 178
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Primary Containment Isolation Instrumentation
3.3.6.1 '

,

,

r

3.3 INSTRUMENTATION
| .

*

3.3.6.1 Primary Containment Isolation Instrumentation

LCO 3.3.6.1 The primary containment isolation instrumentation for each
Function in Table 3.3.6.1-1 shall be OPERABLE.

: APPLICABILITY: According to Table 3.3.6.1-1.
|

| ACTIONS f
:

| .__ ........___........__________....N0TE------------------------------------- !Separate Condition entry is allowed for each channel. ;

.....__...________________.__............___..______.__.........____......____

|

CONDITION REQUIRED ACTION COMPLETION TIME|-

|

A. One or more required A.1 Place channel in 12 hours for
; channels inoperable. trip. Functions 2.a. 3

| 2.b, 5.d, '

and 6.b

AND i

24 hours for
'

Functions other
than Functions

,
; 2.a, 2.b, 5.d,

and 6.b

B. One or more Functions B.1 Restore isolation I hour
with isolation capability.
capability not

.

maintained. |

|
: 1

(continued) l
i !
'

i

r
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A Table 3.3.6.1-1 for
or B not met. the channel.

D. As required by D.1 Isolate associated 12 hours
Required Action C.1 main steam line
and referenced in (MSL).
Table 3.3.6.1-1.

93

D.2.1 Be in MODE 3. 12 hours

AND

D.2.2 Be in MODE 4. 36 hours

E. As required by E.1 Be in MODE 2. 6 hours
Required Action C.1
and referenced in4

Table 3.3.6.1-1.

F. As required by F.1 Isolate the affected I hour
Required Action C.1 penetration flow I

and referenced in path (s). |
Table 3.3.6.1-1.

(continued) |

|

|

|
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Primary Containment Isolation Instrumentation
3.3.6.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME i

G. As required by
.

G.I' Be in MODE 3. 12 hours
Required Action C.1
and referenced in 8HQ
Tabl e - 3.3. 6.1 - 1.

G.2 Be in MODE 4. 36 hours i

.QB

Required Action and
-associated Completion i
Time'for Condition F '

not met.

H. :As required by H.1 Declare associated 1 hour
Required Action C.1 . standby' liquid
and referenced in control (SLC)
Tabl e - 3. 3. 6.1 - 1. subsystem (s)

inoperable. '

QB :

i

H.2 Isolate the Reactor 1 hour
Water Cleanup System. |

.

!

I. As required by
. I.1 Initiate action to Immediately

'

Required' Action C.1 restore channel to,

and referenced in OPERABLE status.
Table 3.3.6.1-1.

98 !

I.2 Initiate action to Immediately
isolate the Residual
Heat Removal (RHR)
Shutdown Cooling
System.

i !
'

|
4 J

Cooper 3.3-49 Amendment No. 178
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Primary Containment Isolation Instrumentation
3.3.6.1

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.6.1-1 to determine which SRs apply for each Primary

Containment Isolation tunction.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains isolation capability.

.......................... ____.............._____......................__ ...

SURVEILLANCE FREQUENCY

SR 3.3.6.1.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.6.1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.6.1.3 Perform CHANNEL CALIBRATION. 92 days

SR 3.3.6.1.4 ------------------NOTE------------------
For Function 2.d, radiation detectors are
excluded.
................___......... .. ________

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.6.1.5 Calibrate each radiation detector. 18 months

SR 3.3.6.1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

Cooper 3.3-50 Amendment No. 178
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| _ Primary Containment Isolation Instrumentation |
3.3.6.1

| I
Table 3.3.6.1 1 (page 1 of 3) |

Primary Containment Isolation Instrumentation '

|
| APPLICABLE CONDITIONS

MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM

SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION C.1 REQUIREMENTS VALUE

|

1. ' Main Steam Line Isolation

a. Reactor vessel Water 1,2,3 2 D SR 3.3.6.1.1 1 -113 inchesLevel-Low Low Los SR 3.3.6.1.2
(Level 1) SR 3.3.6.1.4

SR 3.3.6.1.6
b. Main Steam Line 1 2 E SR 3.3.6.1.2 1 835 pois

Pressure -Low SR 3.3.6.1.3
SR 3.3.6.1.6

c. Main Steam Line 1,2,3 2 per D SR 3.3.6.1.2 5 144% ratedFlow -High MSL SR 3.3.6.1.4 steam flow
SR 3.3.6.1.6

d. Conienser vacuun--Low 1, 2 D SR 3.3.6.1.2 1 8 inches
SR 3.3.6.1.3 He vacuum2(*), 3(a) SR 3.3.6.1.6

e. Main Steam Tunnel 1,2,3 2 per D SR 3.3.6.1.2 1 195'FTenpert.ture -High location SR 3.3.6.1.4
SR 3.3.6.1.6

2. Primary Containment
Isolation

a. Reactor Vessel Water 1,2,3 4 G SR 3.3.6.1.1 1 3 inches
Level -Low (Level 3) SR 3.3.6.1.2

SR 3.3.6.1.4
SR 3.3.6.1.6

b. Drywell Pressure -High 1,2,3 4 G SR 3.3.6.1.2 5 1.84 psig
SR 3.3.6.1.4
SR 3.3.6.1.6 1

c. Reactor Building 1,2,3 4 F SR 3.3.6.1.1 5 49 nst/hrVentilation Exhaust SR 3.3.6.1.2
Plenun Radiation-High SR 3.3.6.1.4

SR 3.3.6.1.6
d. Main Steam Line 1,2,3 2 F SR 3.3.6.1.1 < 3 times

Radiation -High SR 3.3.6.1.2 Tull power
SR 3.3.6.1.4 background
SR 3.3.6.1.5
SR 3.3.6.1.6

e. Reactor vessel Water 1,2,3 2 F SR 3.3.6.1.1 1 -113 inches
Level -Low Low Low SR 3.3.6.1.2
(Level 1) SR 3.3,6.1.4

SR 3.3.6.1.6

(continued)
(a) With any turbine stop valve not closed.

|
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Prinary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 2 of 3)
Primary containment Isolation Instrumentation

APPLICABLE CONDITIONS
klDES OR REQUIRtD REFERENCED

OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWASLE

FUNCTION CONDITIONS SYSTEM ACTION C.1 REQUIREMENTS VALUE

3. High Pressure Coolant
Injection (HPCI) System
Isolation

a. HPCI Steam Line 1,2,3 1 F SR 3.3.6.1.2 5 250% ratedFlow - High OR 3.3.6.1.4 steam flow
SR 3.3.6.1.6

b. HPCI Steam Line 1,2,3 1 F SR 3.3.6.1.2 a 6 seconds
Flow Time Delay Relays SR 3.3.6.1.4

SR 3.3.6.1.6

c. HPCI Steam Supply Line 1,2,3 2 F SR 3.3.6.1.2 g 107 psig
Pressure - Low SR 3.3.6.1.4

SR 3.3.6.1.6

d. HPCI Steam Line Space 1,2,3 2 per F SR 3.3.6.1.2 1 195'F
Tamperature - High location SR 3.3.6.1.4

SR 3.3.6. 6 4

4. Reactor Core Isolation
Cooling (RCIC) System
Isolation

a. RCIC Steam Line 1,2,3 1 F SR 3.3.6.1.2 1 288% rated
F low - Hit,h SR 3.3.6.1.4 steam flow

SR 3.3.6.1.6

b. RCIC Steam Line 1,2,3 1 F SR 3.3.6.1.2 5 6 seconds
Flow Time Delay SR 3.3.6.1.4
Relays SR 3.3.6.1.6 '

c. RCIC Steam Supply 1,2,3 2 F SR 3.3.6.1.2 1 61 psig
Line Pressure - Low SR 3.3.6.1.4

SR 3.3.6.1.6

d. RCIC Steam Line Space 1,2,3 2 per F SR 3.3.6.1.2 5 195'F
Tenperature - High location SR 3.3.6.1.4 ,

SR 3.3.6.1.6

5. Reactor Water cleanup
(RWCU) System Isolation

a. RWCU Flow - High 1,2,3 1 F SR 3.3.6.1.2 5 191% of
SR 3.3.6.1.4 Rated
SR 3.3.6.1.6

b. RWCU System Space 1,2,3 2 per F SR 3.3.6.1.2 1 195'F
Temperature - High location SR 3.3.6.1.4

SR 3.3.6.1.6

c. SLC System Initiation 1,2 1 H SR 3.3.6.1.6 NA

d. Reactor Vessel Water 1,2,3 4 F SR 3.3.6.1.1 1 3 inches
Level - Low SR 3.3.6.1.2
(Level 3) SR 3.3.6.1.4

SR 3.3.6.1.6

(continued)

,
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Primary Containment Isolation Instrumentation
3.3.6.1

i

Table 3.3.6.1 1 (page 3 of 3)
Primary Containment Isolation Instrumentation

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED

OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWA8LE j

FUNCTION CON 0!TIONS SYSTEM ACTION C.1 REQUIREMENTS VALUE '

6. RHR Shutdown Cooling
System isolation

a. Reactor 1,2,3 1 F SR 3.3.6.1.2 1 72 psig |Pressure -High SR 3.3.6.1.4-
SR 3.3.6.1.5 j

l
b. Reactor vessel Water. 3,4,5 4(b) I SR 3.3.6.1.1 g 3 inches 1

Level -Low (Level 3) SR 3.3.6.1.2 l

SR 3.3.6.1.4
SR 3.3.6.1.6

(b) Only one trip system is required in MODES 4 and 5 When RHR Shutdown Cooling System integrity
maintained. I

l
!

I

l.

i

Cooper 3.3-53 Amendment No. 178
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Secondary Containment Isolation Instrumentation
'

,

3.3.6.2

3.3. INSIRUMENTATION
:

3.3.6.2 Secondary Containment Isolation Instrumentation I

i
o LC0 3.3.6.2 The secondary containment isolation instrumentation for each |
. Function in Table 3.3.6.2-1 shall be OPERABLE. |
! '

i
'

APPLICABILITY: According to Table 3.3.6.2-1. ;

\

1.

ACTIONS l

.....____.................____________ NOTE-------------------------------------
Separate Condition entry is allowed for each channel.
.....__..__ ____.............__......______..............................__...

I
<

U

CONDITION REQUIRED ACTION COMPLETION TIME
,

'
)
.

1
- A. One or more channels A.1 Place channel in 12 hours for I

inoperable. trip. Functions l'
,

'.
and 2 '

|

AND;

! 24 hours for
Function 3

1 ,

|i

l;
<' B. 0ne or more Functions B.1 Restore secondary 1 hour 1
'with secondary containment isolation

containment isolation capability.,

' capability not
maintained.

C. Required Action and C.l.1 Isolate the 1 hour
associated Completion associated secondary
Time of Condition A containment
or B not met. penetration flow i

path (s).
'

!
"

OR

!
'

(continued)
!
:
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Secondary Containment Isolation Instrumentation
3.3.6.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

C. (continued) C.1.2 Declare associated I hour
secondary containment
isolation valves
inoperable.

AND

C.2.1 Place the associated I hour
standby gas treatment
(SGT) subsystem (s) in
operation.

DE

C.2.2 Declare associated I hour
SGT subsystem (s)'
inoperable.

.

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.6.2-1 to determine which SRs apply for each Secondary

Containment Isolation Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains secondary containment isolation capability.

____________________________________... __.___________.______ ..._... ________

SURVEILLANCE FREQUENCY

SR 3.3.6.2.1 Perform CHANNEL CHECK. 12 hours

(continued)

Cooper. 3.3-55 Amendment No. 178



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

y
_. - .

>

Secondary Containment Isolation Instrumentation
3.3.6.2'

'

' SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.6.2.2 Perform CHANNEL FUNCTIONAL TEST. 92 days |

|

l

SR 3.3.6.2.3 Perform CHANNEL CALIBRATION. 18 months
,

l

SR 3.3.6.2.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

1

I

|

|

l

!
l
1

l
1

l

|
|

l

l
l

l

|

I

1.
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Secondary Containment Isolation Instrumentation .. i

.

3.3.6.2 j
i

i

Table 3.3.6.2 1 (page 1 of 1)
Secondary Contairment isolation Instrtmentation j

l
1

!
APPLICABLE ;

MODCS OR REQUIRED
1

OTHER CHANNELS 1,

SPECIFIED PER SURVE!LLANCE ALLOWASLE- I

'. FUNCTION CONDITIONS TRIP SYSTEM REQUIREMENTS VALUE |

1. Reactor Vessel Water 1,2,3, 4 SR 3.3.6.2.1 ~> 3 inches ,

Level -Low (Level 3) (a) SR 3.3.6.2.2 l

SR 3.3.6.2.3 |
SR 3.3.6.2.4 1

2. Drywel1 Pressure -High 1,2,3 4 SR 3.3.6.2.2 5 1.84 psig
SR 3.3.6.2.3 ,

SR 3.3.6 2.4 j

3. Reactor Building 1,2,3, 4 SR 3.3.6.2.1 5 49 net /hr |
Ventitation Exhaust Plente (a),(b) SR 3.3.6.2.2 )Radiation -High SR 3.3.6.2.3

SR 3.3.6.2.4

- (a) During operations with a potentist for draining the reactor vessel.

(b) During CORE ALTERATIONS and during movement of irradiated fuel assemblies in secondary containment.

.

1

!

r

F

i

4

%

J

~

Cooper. 3.3-57 Amendment No. 178 .

u

4

y _ . . _ . , ., . . . , , _ _ _ ,



.. . . . - . - . ~ - . _ - . . . . - . - - - . . . . - - - - ..

_

' rm
,

. , , , ,

LLS Instrumentation )

3.3.6.3
|

3.3 INSTRUMENTATION

| 3.3.6.3 Low-Low Set (LLS) Instrumentation
r

LCO' 3.3.6.3 The'LLS valve instrumentation for each Function in .

Table 3.3.6.3-1 shall be OPERABLE.<

|
!

| APPLICABILITY: ' MODES 1, 2, and 3.
|

ACTIONS

| CONDITION REQUIRED ACTION COMPLETION TIME

A. One LLS valve A.1 Restore channel (s) to 24 hours
' inoperable due to OPERABLE status.

i inoperable channel (s).

i

B. Required Action and B.1 Declare the Immediately
| associated Completion associated LLS
| Time of Condition A valve (s) inoperable.

not met.'

| 98
i 1

| Two LLS valves I
'

inoperable due to '

| inoperable channels.

|

|
!

|

|

!

[
:
I

:
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LLS Instrumentation
3.3.6.3

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.6.3-1 to determine which SRs apply for each Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains LLS initiation capability.,

..__ ....__....__........__....__..______ _____...___...._________. ___ ......

SURVEILLANCE FREQUENCY
:

,

SR 3.3.6.3.1 Perform CHANNEL FUNCTIONAL TEST for 92 days^

portion of the channel outside primary
containment.

;
SR 3.3.6.3.2 ------------------NOTE-------------------

Only required to be perrormed prior to,

entering MODE 2 during each scheduled
' outage > 72 hours when entry is made into

primary containment.-

___...________.............__..._________.

*

Perform CHANNEL FUNCTIONAL TEST for 92 days
! portions of the channel inside primary
'

containment.
s

;

SR 3.3.6.3.3 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.6.3.4 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.6.3.5 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

Cooper 3.3-59 Amendment No. 178
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lLLS Instrumentation'
3.3.6.3

Table 3.3.6.3 1 (page 1 of 1)
Low Low Set Instrumentation ,

.. . . - . . . . . . .

. .

REQUIRED
CHANNELS PER SURVEILLANCE ALLOWASLE.

, FUNCTION -FUNCTION REQUIREMENTS VALUE.

1. Reactor Pressure --High 1 per LLS valve SR 3.3.6.3.3 5 1050 psig
'

SR 3.3.6.3.4
SR 3.3.6.3.5

2. Low Low Set Pressure Setpoints 2 per LLS valve SR 3.3.6.3.3 Low:
SR 3.3.6.3.4 .open > 995 psig

~

SR 3.3.6.3.5 and 5 1035 psie
close t 855 pelg

j and 5 895 psie
si
i Hight

open i 1005 psig
and 5 1045 psig ,

Close 1 855 psig
and 5 895 psig

'

3. Discharge Line Pressure Switch I per SRV SR 3.3.6.3.1 1 25 psig and
SR 3.3.6.3.2 5 55 psig
SR 3.3.6.3.4
SR 3.3.6.3.5

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

<

4

i

|,

.\

..

|
|

)

l
1

a

i

1,

:
1

i
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CREF System Instrumentatio~n
3.3.7.1

3.3 INSTRUMENTATION

3.3.7.1 Control Room Emergency Filter (CREF) System
Instrumentation

LC0 3.3.7.1 Two channels of the Control Room Air Inlet Radiation - High
Function shall be OPERABLE.

APPLICABILITY:- MODES 1, 2, and 3,
During movement of irradiated fuel assemblies in the

secondary containment.
During CORE ALTERATIONS.
During operations with a potential for draining the reactor

vessel (0PDRVs).

ACTION 3

CONDITION REQUIRED ACTION COMPLETION TIME

-A. One or more requirad A.1 Place the CREF System I hour
channels ineptreble. in operation.

DE

A.2 Declare CREF System I hour
inoperable.

;
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CREF System Instrumentation
3.3.7.1

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTES------------------------------------ !

1. Refer to Table 3.3.7.1-1 to determine which SRs apply for each CREF i
Function. )g-

,

2. When a channel is placed in an inoperable status solely for performance of :

required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the Control Room Air
Inlet Radiation-High Function maintains CREF initiation capability.

____...___..____________....________ ____..__. ... ______ .....___ ..___..___.

l
i

SURVEILLANCE FREQUENCY |
1

)
'SR 3.3.7.1.1 Perform CHANNEL CHECK. 12 hours

I,

|

SR 3.3.7.1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days i

l

SR 3.3.7.1.3 Perform CHANNEL CALIBRATION. 18 months |

SR 3.3.7.1.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months
|
,

1
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CREF System Instrumentation
3.3.7.1 1

Table 3.3.7.1 1 (page 1 of 1) |
Control Room Emergency Filter System Instrunentation |

APPLICABLE
MODES OR REQUIRED

OTHER CHANNELS
SPECIFIED PER TRIP SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS SYSTEM REQUIREMENTS VALUE

1. Control Room Air Intet 1,2,3, 2 SR 3.3.7.1.1 |
Radiat t on --High SR 3.3.7.1.2

(a),(b) s, 3,3,7,j,3
SR 3.3.7.1.4

|

a. Particulate Channel 3 4200 cpm above futt I

power r.ormal background I

b. aseous Channel 3 1.0 E 03 pCl/cc above
full power normal
background

c. lodine Channel 3 18500 cpm above full
power normal background

(a) During operations with a potential for draining the reactor vessel.
J

(b) During CORE ALTERATIONS and during nuvement of irradiated fuel assemblies in the secondary containment.

|
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LOP Instrumentation
3.3.8.1-

3.3 INSTRUMENTATION

3.3.8.1 Loss of Power (LOP) Instrumentation !

!
'

LCO 3.3.8.1 The LOP instrumentation for each Function in Table 3.3.8.1-1
shall be OPERABLE.

i

i

!

APPLICABILITY: MODES 1, 2, and 3,
'

When the associated diesel generator is required to be
OPERABLE by LC0 3.8.2, "AC Sources -- Shutdown."

ACTIONS

_____........__..............___..___ NOTE-------------------------------------
Separate Condition entry is allowed for each channel.
....___.....__________________.....___________. _________...__________.....___

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more channels A.1- Restore channel to I hour
- inoperable. OPERABLE status.

B. Required Action and B.1 Declar associated Immediately
associated Completion diesei generator (DG)
Time not met. inoperable.

__

i
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LOP Instrumentation 1

3.3.8.1 )
1

l

SURVEILLANCE REQUIREMENTS I

-------------------------------------NOTES------------------------------------
1. Refer to Table 3.3.8.1-1 to determine which SRs apply for each LOP i

Function. '

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required |Actions may be delayed for up to 2 hpurs provided the associated Function

Imaintains DG initiation capability.
|______________________________.________________ __..._________________________

SURVEILLANCE FREQUENCY
,

SR 3.3.8.1.1 Perform CHANNEL FUNCTIONAL TEST. 31 days

SR 3.3.8.1.2 Perform CHANNEL CALIBRATION. 18 months -

SR 3.3.8.1.3 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

1

I

I

|

i
|

!
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LOP Instrumentation
3.3.8.1

Table 3.3.8.1 1 (page 1 of 1)
Loss of Power Instrunentation

REQUIRED
CHANNELS SURVEILLANCE ALLOWABLE

' FUNCTION PER BUS REQUIRENENTS- VALUE

!

1. 4.16 kV Emergency Bus Undervoltage
(Loss of Voltage)

a. Bus Undervoltage 1 SR 3.3.8.1.1 1 2185 V and
SR 3.3.8.1.2 5 2415 V
SR 3.3.8.1.3

b. Ti'w Delay 1 SR 3.3.8.1.1 1 0 seconds and
SR 3.3.8.1.2 5 5 seconds
SR 3.3.8.1.3

2. 4.16 kV Emergency Bus Normal Supply
Undervoltage (Loss of Voltage)

a. Bus Tie Undervoltage 1 SR 3.3.8.1.1 1 2185 V and
'

SR 3.3.8.1.2 5 2415 V
SR 3.3.8.1.3

b. Time Delay 1 SR 3.3.8.1.1 1 0 seconds and
'

SR 3.3.8.1.2 5 5 seconds
SR 3.3.8.1.3

3. 4.16 kV Emergency Bus ESST Supply
Undervoltage (Loss of Voltage)

a. Bus - Tie Undervoltage 1 SR 3.3.8.1.1 1 2185 V and
SR 3.3.8.1.2 1 2413 y '

SR 3.3.8.1.3
,

b. Time Delay 1 SR 3.3.8.1.1 1 0 seconds and
SR 3.3.8.1.2 5 5 seconds
SR 3.3.8.1.3

4 4.16 kV Emergency Bus Undervoltage
(Degraded Voltage)

a. Bus Undervoltage 2 SR 3.3.8.1.1 1 3828 V and
SR 3.3.8.1.2 5 3932 V
SR 3.3.8.1.3

b. Time Delay (LOCA) 2 SR 3.3.8.1.1 1 6.7 seconds and
SR 3.3.8.1.2 5 8.3 seconds
SR 3.3.8.1.3

c. Time Delay (Non-LOCA) 1 SR 3.3.8.1.1 1 11.2 seconds and
SR 3.3.8.1.2 5 13.8 seconds
SR 3.3.8.1.3

5. 4.16 kV Emergency Bus ESST Supply
Undervoltage (Degraded Voltage)

a. Bus Undervoltage 1 SR 3.3.8.1.1 1 3828 V and
SR 3.3.8.1.2 5 3932 V
SR 3.3.8.1.3

b. Time Delay 1 SR 3.3.8.1.1 1 13.4 seconds and
SR 3.3.8.1.2 5 16.6 seconds
SR 3.3.8.1.3

.

.
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RPS Electric Power Monitoring
3.3.8.2

l
3.3 INSTRUMENTATION

.

|

'3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring
i

LC0 3.3.8.2 Two RPS electric power monitoring assemblies shall be
OPERABLE for each inservice RPS motor generator set or
alternate power supply.

,

APPLICABILITY: MODES I and 2,
MODE 5 with any control rod withdran.o from a core cell

containing one or more fuel assemblies,
l

i

ACTIONS

'

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or both inservice A.1 Remove associated 72 hours
power supplies with insere.ce power
one electric power supply (s) from

. monitoring assembly service. *

'-
'

ir.cperabic.
,

i

B.. One or both inservice B.1 Remove associated I hour
power supplies with inservice power
both electric power supply (s) from
monitoring assemblies service.

,
inoperable.

!

|
'

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A
or B not met in MODE 1
or 2.

;

t

(continued)
|
i

4

4

s

!
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RPS Electric Power Monitoring
3.3.8.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Initiate action to Immediately
associated Completion fully insert all
Time of Condition A insertable control
or B not met in MODE 5 rods in core cells
with any control rod containing one or
withdrawn from a core more fuel assemblies,
cell containing one or
inore fuel assemblies.

.|
!

!

i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.8.2.1 Perform CHANNEL CALIBRATION. The 18 months !
Allowable Values shall be: !

a. Overvoltage s 131 V with time delay
,

set to 1 3.8 seconds. !

b. Undervoltage 2109 V, with time delay
set to 1 3.8 seconds.

c. Underfrequency 2 57.2 Hz, with time
delay set to 1 3.8 seconds.

1
:
1

SR 3.3.8.2.2 Perform a system functional test. 18 months I

i

i

!

!

'

,

'
:

.

J
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Recirculatien loops Operating
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS) |
:3.4.1 Recirculation Loops Operating !

LC0 3.4.1 Two recirculation loops with matched flows shall be in i
operation outside of the Stability Exclusion Region of the J

power / flow map specified in the COLR.

03

One recirculation loop shall be in operation outside of the
Stability Exclusion Region of the power / flow map specified
in the COLR with the following limits applied when the
associated LC0 is applicable-

!

a. LC0 3.2.1, " AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)," single loop operation limits specified in the
COLR;

b. LC0 3.2.2, " MINIMUM CRITICAL POWER RATIO (MCPR)," single
loop operation limits specified in the COLR; and

c. LCO 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation," Function 2.b (Average Power Range
Monitor Neutron Flux-High (Flow Biased)), Allowable
Value of Table 3.3.1.1-1 is reset for single loop
operation.

APPLICABILITY: MODES I and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |

l
A. One or two A.1 Initiate action to Immediately

recirculation loops in exit the Stability
operation with core Exclusion Region.
flow as a function of
core THERMAL POWER in

i
the Stability

,

Exclusion Region of
]the power / flow map. .

I

(continued)
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" JM!- -Recirculation Loops Operating
|

'

3.4.1 ,

' ACTIONS (continued) '

!

| CONDITION REQUIRED ACTION COMPLETION TIME
1

1

.

.
. ,

B. Requirements of the B.1 Satisfy the
. .

24 hours,

'

LC0 not met for requirements of the
! ' reasons'other than. LCO.

Condition A.~

,

C. . Required Action and C.1 Be in MODE 3. 12 hours
' associated Completion

,

Time of Condition B'

not met. :

0B '
_

No recirculation loops
| in operation.

!
I
!
i

I

|

|
|

..
.

|
|-
,

i.
I

i

'
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Recirculation loops Operating
3.4.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.1.1 --------------------NOTE------------------- '

Not required to be performed until 24 hours
after both recirculation loops are in
operation. i

.

___.....___________..__......._______...... <

Verify recirculation loop flow mismatch 24 hours 4

with both recirculation loops in operation !

is: !

a. s 10% of rated core flow when
operating at < 70% of rated core flow;
and

b. 15% of rated core flow when operating
at 2 70% of rated core flow.

.

SR 3.4.1.2 Verify core flow as a function of THERMAL 24 hours
POWER is not in the Stability Exclusion
Region of the power / flow map specified in
the COLR.

<

1

:

!
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' Jet Pumps _
'

3.4.2 i

!

3.4 REACTOR COOLANT SYSTEM (RCS) i

3.4.2 Jet Pumps |
P

.LCO 3.4.2' . All jet pumps shall be OPERABLE.

; APPLICABILITY: MODES 1_and 2.

ACTIONS i

CONDITION REQUIRED ACTION COMPLETION TIME-
,

A. One or more jet pumps A.1 Be'in MODE 3. 12 hours
inoperable.

,

)

'
.

t
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Jet Pumps
3.4.2

SVRVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.2.1 -------------------NOTES-------------------
1. Not required to be performed until

4 hours after associated recirculation
loop is in operation.

2. Not required to be performed until
24 hours after > 25% RTP.

...........................................

Verify at least one of the following 24 hours
criteria (a or b) is satisfied for each
operating recirculation loop:

a. Recirculation pump flow to speed ratio
differs by 5 5% from established
patterns, and jet pump loop flow to
recirculation pump speed ratio differs
by s 5% from established patterns.

b. Each jet pump diffuser to lower plenum
differential pressure differs by 1 20%
from established patterns.

,
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SRVs and SVs
3.4.3 )

3.4 . REACTOR COOLANT SYSTEM (RCS)

3.4.3 Safety / Relief Valves (SRVs) and Safety Valves (SVs) :

LC0 3.4.3- The safety function of 8 SRVs and 3 SVs shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

AMNS
CONDITION REQUIRED ACTION COMPLETION TIME

.A. One or more SRVs or A.1 Be in MODE 3. 12 hours
SVs inoperable.

AND

A.2 Be in MODE 4. 36 hours

Cooper 3.4-6 Amendment No. 178
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SRVs and SVs
3.4.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.3.1 Verify the safety function lift setpoints In accordance
of the SRVs and SVs are as follows: with the<

Inservice
Number of Setpoint Testing Program

SRVs (osia) L

2 1080 1 32.4
3 1090 1 32.7
3 1100 1 33.0

Number of Setpoint
SVs (osia)

3 1240 i 37.2
.

Following testing, lift settings shall be
within i 1%.

,

SR 3.4.3.2 -------------------NOTE--------------------
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.
...____....____.._______________________...

Verify each SRV opens when manually 18 months
aci. ted.

.

i

i

:

!
!

j

)
i
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RCS Operational LEAKAGE'

3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.4 RCS Operational LEAKAGE

LC0 3.4.4 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE;

b. s 5 gpm unidentified LEAKAGE;

~c. s 30 gpm total LEAKAGE averaged over the previous
24 hour period; and

d. s 2 gpm increase in unidentified LEAKAGE within the
previous 24 hour period in MODE 1.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS-

CONDITION REQUIRED ACTION COMPLETION TIME
.

A. Unidentified LEAKAGE A.1 Reduce LEAKAGE to 4 hours
not within limit. within limits.

03_

i
Total LEAKAGE not '

within limit.
<

l

!

B. Unidentified LEAKAGE B.1 Reduce unidentified 4 hours
increase not within LEAKAGE increase to
limit. within limits.

08

(continued)

:
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RCS Operational LEAKAGE '

3.4.4

|

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

|

| B. (continued) B.2 Verify source of 4 hours
! unidentified LEAKAGE

increase is not
service sensitive

| type 304 or type 316
austenitic stainless
steel.

|

i

!

! C. Required. Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A AND
or B not met.

C.2 Be in MODE 4. 36 hours
L 0_8

Pressure boundary
LEAKAGE exists.

|

!
SURVEILLANCE REQUIREMENTS

! SURVEILLANCE FREQUENCY

\SR 3.4.4.1 Verify RCS unidentified and total LEAKAGE 12 hours :

and unidentified LEAKAGE increase are
; within limits.

|

|

)

l
!

Cooper 3.4-9 Amendment No. 178
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RCS Leakage Detection Instrumentation t '
' ''

3.4.5 ~

l

1

3.4: REACiOR COOLANT SYSTEM (RCS)

|3.4.5 RCS Leakage Detection Instrumentation

|

LCO. 3.4.5 The following RCS leakage detection instrumentation shall be
i

OPERABLE: |

:

a. Drywell floor drain sump flow monitoring system; and |
b. One channel of the drywell atmospheric particulate or

atmospheric gaseous monitoring system. '

l
APPLICABILITY: MODES 1, 2, and 3. !

i
,

ACTIONS- |

CONDITION REQUIRED ACTION COMPLETION TIME

i
A. Drywell floor drain -------------NOTE------------ |sump flow monitoring LC0 3.0.4 is not applicable. i

-system inoperable. J-----------------------------

\

A.1 Restore drywell floor 30 days
,

drain sump flow |monitoring system to
OPERABLE status.

|

|

|
B. Required drywell ------------NOTE------------- 1

atmospheric monitoring LC0 3.0.4 is not applicable, j
system inoperable. -----------------------------

!

B.1 Analyze grab samples Once per -]of drywell 12 hours
atmosphere.

AND

B.2 Restore required 30 days
'drywell atmospheric
monitoring system
to OPERABLE status.

(continued)
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RCS Leakage Detection Instrumentation
3.4.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A or AND
B not met.

C.2 Be in MODE 4. 36 hours
'

D. All required leakage D.1 Enter LCO 3.0.3. Immediately
detection systems
inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.5.1 Perform a CHANNEL CHECK of required drywell 12 hours
atmospheric monitoring channel.

SR 3.4.5.2 Perform a CHANNEL FUNCTIONAL TEST of 31 days
required leakage detection instrumentation.

SR 3.4.5.3 Perform a CHANNEL CALIBRATION of required 92 days
leakage detection instrumentation.

Cooper 3.4-11 Amendment No. 178
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RCS Specific Activity I
3.4.6

1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Specific Activity

LCO 3.4.6 The specific activity of the reactor coolant shall be
,

limited to DOSE EQUIVALENT I-131 specific activity '

s 0.2 Ci/gm.
'

,

APPLICABILITY: MODE 1,
MODES 2 and 3 with any main steam line not isolated. ,

1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Reactor coolant -------------NOTE-----------
specific activity LC0 3.0.4 is not applicable.
> 0.2 pCi/gm and ----------------------------

< 4.0 pCi/gm DOSE
EQUIVALENT I-131. A.1 Determine DOSE Once per 4 hours

EQUIVALENT I-131.

AND

A.2 Restore DOSE 48 hours
EQUIVALENT I-131 to
within limits.

!
|

B. Required Action and B.1 Determine DOSE Once per 4 hours
associated Completion EQUIVALENT I-131.
Time of Condition A

.

!
not met. AND

1

E B.2.1 Isolate all main 12 hours
steam lines.

Reactor Coolant
specific activity @ l

> 4.0 pCi/gm DOSE
EQUIVALENT I-131.

l

(continued)

Cooper 3.4-12 Amendment No. 178 1
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.y 2,
L RCS Specific Activity.

3.4.6
,

.,

ACTIONS
'

-
,

3

CONDITION REQUIRED ACTION COMPLETION TIME

t

i
B. (continued). B.2.2.1 Be in MODE 3. 12 hours

,

#

8!Q
4.

B.2.2.2 Be in MODE 4. 36 hours

.

;.
.

.

:
4

j. SURVEILLANCE REQUIREMENTS

l' SURVEILLANCE FREQUENCY :'
i
3

; SR 3.4.6.1 -------------------NOTE-------------------- |

.

}. - Only required to be performed in MODE 1. '

|
1

Verify reactor coolant DOSE EQUIVALENT 7 days
.! I-131 specific activity is 1 0.2 Ci/gm. i

) \

I i

' I

i - !

! .\
t

<

i

1

-i

|

)
1
|

|
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RHR Shutdown Cooling System.- Hot Shutdown ~

3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7 Residual Heat Removal (RHR) Shutdown Cooling System -Hot Shutdown

LC0 3.4.7 Two RHR shutdosn cooling subsystems shall be OPERABLE, and,
with no recircuiation pump in operation, at least one RHR
shutdown cooling subsystem shall be in operation.

. ___.____...___... .__.....N0TES--------------------------
1. Both RHR shutdown cooling subsystems and recirculation

pumps may be removed from operation for up to 2 hours
car 8 hour period.

2. One RHR shutdown cooling subsystem may be inoperable
for up to 2 hours for the performance of Surveillances.

_......___.....__........__ ......___.........______........

APPLICABILITY: MODE 3, with reactor steam dome pressure less than the
shutdown cooling permissive pressure.

ACTIONS

-------------------------------------NOTES------------------------------------
1. LC0 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each RHR shutdown cooling
subsystem.

.. ___.......__..._..____..............................__.......... __........

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two RHR A.1 Initiate action to Immediately
shutdown cooling restore RHR shutdown
subsystems inoperable. cooling subsystem (s)

to OPERABLE status.

AND

(continued)

Cooper 3.4-14 Amendment No. 178
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RHR Shutdown Cooling System-Hot Shutdown
3.4.7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
-l

A. (continued) A.2 Verify an alternate 1 hour
method of decay heat
removal is available
for each inoperable
RHR shutdown cooling
subsystem.

AND

A.3 Be in MODE 4. 24 hours

B. No RHR shutdown B.1 Initiate action to Immediately
cooling subsystem in restore one RHR
operation. shutdown cooling

subsystem or one
AND recirculation pump to l

No recirculation pump l

in operation. AND

B.2 Verify reactor 1 hour from
coolant circulation discovery of no
by an alternate reactor coolant |
method. circulation

AND

Once per
12 hours
thereafter

AND

B.3 Monitor reactor Once per hour
coolant temperature
and pressure. ;

ir-

I

l

:

I
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RHR Shutdown ' Cooling System--Hot Shutdown ' "

3.4.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.7.1 -------------------NOTE--------------------
Not required to be met until 2 hours after
reactor steam dome pressure is less than
the shutdown cooling permissive pressure.
..__......___........__.... _______........

Verify one RHR shutdown cooling subsystem - 12 hours
or recirculation pump is operating 4

.

4

r

>

,

I
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RHR Shutdown Cooling System.- Cold Shutdown
3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 Residual Heat Removal (RHR) Shutdown Cooling System--Cold Shutdown

LC0 3.4.8 Two RHR shutdown cooling subsystems shall be OPERABLE, and,
with no recirculation pump in operation, at least one RHR
shutdown cooling subsystem shall be in operation.

----------------------------NOTES -------------------------

1. Both RHR shutdown cooling subsystems and recirculation
pumps may be removed from operation for up to 2 hours
per 8 hour period.

2. One RHR shutdown cooling subsystem may be inoperable
for up to 2 hours for the r,erformance of Surveillances.

...........................................................

APPLICABILITY: MODE 4.
;

I

ACTIONS

..................................---NOTE-------------------------------------
Separate Condition entry is allowed for each shutdown cooling subsystem. |
.............................. ...............................................

|

l
i

CONDITION REQUIRED ACTION COMPLETION TIME '

,A. One or two RHR A.1 Verify an alternate I hour
shutdown cooling method of decay heat
subsystems inoperable. removal is available AND

for each inoperable
RHR shutdown cooling Once per
subsystem. 24 hours

thereafter

(continued)
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RHR Shutdown Cooling System-Cold ' Shutdown i' '

3.4.8

ACTIONS (continued) I

i
CONDITION REQUIRED ACTION COMPLETION TIME !.

|

B. No RHR shutdown B.1 Verify reactor 1 hour from
cooling. subsystem in coolant circulating discovery of no
operation. by an alternate reactor coolant

method, circulation j

AND 1

No recirculation pump
in operation. Once per

12 hours
thereafter

AND

B.2 Monitor reactor Once per hour
coolant temperature.

_

1

SURVEILLANCE REQUIREMENTS

I
SURVEILLANCE FREQUENCY

SR 3.4.8.1 Verify one RHR shutdown cooling subsystem 12 hours
or recirculation pump is operating.

i

j

l

|

|

|

|

1
,

Cooper 3.4-18 Amendment No. 178
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RCS P/T Limits
3.4.9

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 RCS Pressure and Temperature (P/T) Limits i

LC0 3.4.9 RCS pressure, RCS temperature, RCS heatup and cooldown
rates, and the recirculation pump starting temperature
requirements shall be maintained within the limits.

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 if'
this Condition is AND
entered.

A.2 Determine RCS is 72 hours----------------------

acceptable for
Requirements of the continued operation. ;

LC0 not met in MODE 1,
2, or 3.

B. Required Action and 8.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 4. 36 hours

(continued)
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RCS P/T Limits.

3.4.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. ---------NOTE--------- C.1 Initiate action to Immediately
Required Action C.2 restore parameter (s)-
shall be completed if to within limits.
this Condition is
entered. AND
.____........_____....

C.2 Determine RCS is Prior to
Requirements of the acceptable for entering MODE 2
LCO not met in other operation. or 3.
than MODES 1, 2,
and 3.

'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.9.1 -------------------NOTE--------------------
Only required to be performed during RCS
heatup and cooldown operations and RCS
inservice leak and hydrostatic testing.
...._____...______........___..____________

Verify: 30 minutes

a. RCS pressure and RCS temperature are
within the applicable limits specified
in Figures 3.4.9-1 and 3.4.9-2; and

b. RCS heatup and cooldown rates are
s 100'F when averaged over a one hour
period.

(continued)

4
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RCS P/T Limits i

3.4.9
i

SURVEILLANCE REQUIREMENTS (continued) I

SURVEILLANCE FREQUENCY

j

SR 3.4.9.2 Verify RCS pressure and RC5 temperature are Once within |

within the criticality limits specified in 15 minutes I

Figure 3.4.9-3. prior to
control rad >

withdrawal for
the purpost of
achieving

,

criticality
|

\-
.

ISR 3.4.9.3 --------------------NOTE------------------- :
Only required to be met in MODES 1, 2, 3, 1

'and 4 during recirculation pump startup.>

...........................................

Verify the difference between the bottom Once within
head coolant temperature and the reactor 15 minutes
pressure vessel (RPV) coolant temperature prior to each .

is s 145'F. startup of a |
recirculation |
pump ;

l

SR 3.4.9.4 -------------------NOTE-------------------- I

Only required to be met in MODES 1, 2, 3,
and 4 during recirculation pump startup.
...........................................

!

Verify the difference between the reactor Once within
coolant temperdure in the recirculation 15 minutes
loop to be started and the RPV coolant prior to each
temperature is s 50'F. startup of a

recirculation
pump

i
1

(continued)

|
i

|
l
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RCS P/T Lidits
'

3.4.9
i

SURVEILLANCE REQUIREMENTS (continued)
i

SURVEILLANCE FREQUENCY
'

1

i

SR 3.4.9.5 .-------------------NOTE--------------------
Only required to be performed when I

tensioning the reactor vessel head bolting
studs.
......................__................__.

i

Verify reactor vessel flange and head 30 minutes
flange temperatures are > 80*F.

1

i

SR 3.4.9.6 -------------------NOTE--------------------
'Not required to be performed until
30 minutes after RCS temperature 1 90*F in
MODE 4.

1

|...........................................

Verify reactor vessel flange and head 30 minutes
flange temperatures are > 80*F.

1

SR 3.4.9.7 -------------------NOTE-------------------
Not required to be performed until 12 hours
after RCS temperature s 100*F in MODE 4.
..........................................

Verify reactor vessel flange and head 12 hours
flange temperatures are > 80*F.

|

!

,

i

|

|

)

|
|
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RCS P/T l.isits -
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RCS P/T Limits -
3.4.9
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RCS P/T Linits'' ' -

3.4.9

ie00
|

VAUD TO 21 (FY

Cg400
7

A0 JUS 710 SELTINE.
l/4T PLAW. AAf e 110*F

i200

1000

I
'4.
9
!
g s00 .

/-

I f

5
::

E soo !

644LTuht SAFE
Per NQZ2LI taats CP!4AflNG
PuJS 40*f.184f FLAur REGiCN

Af of * 34*Fh

400

GEnviaG til IV. A,3,
10CT130. APPOS!! G

FLANC( REGION RTNOT * IO*Ia
MfN6 MUM PERMIS$ SOLE

200 * ftMPERAfunt.30*p f
Ptn 10CFRSO f
AMtN0tX G

0
0 100 200 300

MINIMUM VESSEL ME'AL TEMPTRAfVmt (*Fl

Figure 3.4.9-3 (page 1 of 1)
'

Temperature / Pressure Limits for Criticality
.

l

Cooper 3.4-25 Amendment No. 178

.|



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

'

ReactorSteamDomePYessd[e.5 f5;hj
. NT ' M fi

.

'

3.4.~10
'^'

,

3.4 ' REACTOR COOLANT SYSTEM (RCS)

3.4.10 Reactor Steam Dome Pressure

LCO 3.4.10 The reactor steam dome pressure.shall be s 1020 psig.

' APPLICABILITY: ~ MODES I and 2.,

e

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
o
!

.

-A. Reactor steam dome A.i . Restore reactor steam 15 minutes
pressure not within- dome pressure to*

limit, within limit.

:
,

B. Required Action and B.1 Be in MODE 3. 12 hours-

associated Completion
Time not met.,

4

1-

!

SURVEILLANCE REQUIREMENTS !
l

SURVEILLANCE FREQUENCY
_

SR 3.4.10.1 Verify reactor steam dome pressure is 12 hours
1 1020 psig.

1

Cooper. 3.4-26 Amendment No. 178
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ECCS -- Operating
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION C00L'ING <

(RCIC) SYSTEM

3.5.1 ECCS -- Operating

LC0 3.5.1 Each ECCS injection / spray subsystem and the Automatic
Depressurization System (ADS) function of six safety / relief
valves shall be OPERABLE.

APPLICABILITY: MODE 1,
MODES 2 and 3, except high pressure coolant injection (HPCI)

and ADS valves are not required to be OPERABLE with
re-J or steam dome pressure i 150 psig.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
_

A. One low pressure ECCS A.1 Restore low pressure 7 days
injection / spray ECCS injection / spray
subsystem inoperable. subsystem to OPERABLE

status.

B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion-
Time of Condition A AND
not met. i

B.2 Be in MODE 4. 36 hours i

!

l

C. HPCI System C.1 Verify by 1 hour )
inoperable. administrative means j

RCIC System is
OPERABLE.

14 days
AND

C.2 Restore HPCI System
to OPERABLE status.

(continued)

Cooper 3.5-1 Amendment No. 178
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ECCS -- Operating
3.5.1

ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME
,

D. HPCI| System D.1 Restore HPCI System 72 hours
inoperable. to OPERABLE status.

MQ D3

One low pressure ECCS D.2 Restore low pressure 72 hours
injection / spray ECCS injection / spray
subsystem is subsystem to OPERABLE
inoperable. status,

i E. One ADS valve E.1 Restore ADS valve to 14 days
inoperable. OPERABLE status.

F. One ADS valve F.1 Restore ADS valve to 72 hours
inoperable. OPERABLE status.

AND QR

One low pressure ECCS F.2 Restore low pressure 72 hours
injection / spray ECCS injection / spray
subsystem inoperable. subsystem to OPERABLE

status.

__ .

4

e G. Required Action and G.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition C, AND
D, E, or F not met.

G2 Reduce reactor steam 36 hours
QB dome pressure to

s 150 psig.
Two or more ADS valves
inoperable.

(continued)

- . Cooper 3.5-2 Amendment No. 178
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ECCS - Operating
3.5.1

ACTIONS (continued) >

CONDITION REQUIRED ACTION COMPLETION TIME i

H. Two or more low. H.1 Enter LCO 3.0.3. Immediately
-pressure ECCS
-injection / spray
subsystems inoperable. -

DE

1'HPCI System and one or
more ADS valves
inoperable. i

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE' FREQUENCY
*

SR 3.5.1.1 Verify,-for each ECCS injection / spray 31 days
subsystem, the piping is filled with water
from the pump discharge valve to the 1

-injection valve.
I

.l

(continued) !

l

Cooper 3.5-3 Amendment No. 178
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ECCS -- Operating
3.5.1 '

. SURVEILLANCE REQUIREMENTS '(continued)

SURVEILLANCE FREQUENCY

SR 3.5.1.2 -------------------NOTE--------------------
Low pressure coolant injection (LPCI)
subsystems may be considered OPERABLE

'

. during alignment and operation for decay
heat removal with reactor steam dome -

,

pressure less than the shutdown cooling
permissive pressure in MODE 3, if capable

,

of being manually realigned and not i

otherwise inoperable.*

......____ ........__...____________...____

Verify each ECCS injection / spray subsystem 31 days-
manual, power operated, and automatic valve
in the flow path, that is not locked,
sealed, or otherwise secured in position,
is in the correct position.

i

SR 3.5.1.3 Verify ADS pneumatic supply header pressure 31 days
is 2 88 psig. f

;

I

SR 3.5.1.4 Verify the RHR System cross tie shutoff 31 days )

valve is closed. |4

|

SR 3.5.1.5 -------------------NOTE--------------------
Not required to be performed if performed
within the previous 31 days.
................__ ._____............... __

Verify each recirculation pump discharge Once each
valve cycles through one complete cycle of startup prior
full travel or is de-energized in the to exceeding
closed position. 25% RTP

(continued)

1

Cooper 3.5-4 Amendment No. 178 j
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ECCS -- Operating
3.5.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.5.1.6 Verify the following ECCS pumps davelop the In accordance
specified flow rate against a system head with the
corresponding to the specified reactor Inservice
pressure. Testing

SYSTEM HEAD Program
NO. CORRESPONDING
OF TO A REACTOR

SYSTEM FLOW RATE PUMPS PRESSURE OF

Core
Spray 2 4720 gpm 1 2 113 psig
LPCI 2 15,000 gpm 2 2 20 psig

|

SR 3.5.1.7 -------------------NOTE--------------------
Not required to be performed until 12 hours
after reactor steam pressure and flow
are adequate to perform the test.
..............................__ ..........

Verify, with reactor pressure s 1020 and 92 days
2 920 psig, the HPCI pump can develop a
flow rate 14250 gpm against a system head
corresponding to reactor pressure.

SR 3.5.1.8 -------------------NOTE--------------------
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.
...........................................

Verify, with reactor pressure s 165 psig, 18 months
the HPCI pump can develop a flow rate

i

2 4250 gpm against a system head I
corresponding to reactor pressure. I

(continued)
)

Cooper 3.5-5 Amendment No. 178 ,
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ECCS -- Operating
3.5.1

SURVEILLANCE REQUIREMENTS (continued)

SVRVEILLANCE FREQUENCY

SR 3.5.1.9 -------------------NOTES-------------------
1. For HPCI only, not required to be

performed until 12 hours after reactor
steam pressure and flow are adequate
to perform the test.

2. Vessel injection / spray may be
excluded.

......... ___..........__ .................

Verify each ECCS injection / spray subsystem 18 months
actuates on an actual or simulated
automatic initiation signal.

SR 3.5.1.10 -------------------NOTE--------------------
Valve actuation may be excluded.
.._..__.............__....__ ......______..

Verify the ADS actuates on an actual or 18 months
simulated automatic initiation signal.

SR 3.5.1.11 -------------------NOTE--------------------
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.
.............___...........................

Verify each ADS valve opens when manually 18 months
actuated.

!

I
i

Cooper 3.5-6 Amendment No. 178
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ECCS - Shutdown

3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

3.5.2 ECCS - Shutdown

LC0 3.5.2 Two low pressure ECCS injection / spray subsystems shall be
OPERABLE.

APPLICABILITY: MODE 4,
iMODE 5, except with the spent fuel storage pool gates '

removed and water level 2 21 ft over the top of the
reactor pressure vessel flange.

ACTIONS
__

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required ECCS A.1 Restore required ECCS 4 hours
injection / spray injection / spray
subsystem inoperable. subsystem to OPERABLE

status.

!

B. Required Action and B.1 Initiate action to Immediately
associated Completion suspend operations
Time of Condition A with a potential for
not met. draining the reactor

,

vessel (0PDRVs). )
1

C. Two required ECCS C.1 Initiate action to Immediately
injection / spray suspend OPDRVs.
subsystems inoperable.

AND

C.2 Restore one ECCS 4 hours
injection / spray
subsystem to OPERABLE
status.

(continued)

Cooper 3.5-7 Amendment No. 178

i
I



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

. _ _

$* $Eb h.,

J491
ECCS - Shutdown - " Ri

~

3.5.2 ' '"

' ACTIONS- (continued)

CONDITION- REQUIRED ACTION COMPLETION TIME

1
i

D. Required Action C.2. D.1 Initiate action to Immediately
'

and associated restore secondary
Completion Time not containment to
met. OPERABLE status.

<

MD

D.2 Initiate. action to Immediately
restore one standby
gas treatment
subsystem to OPE'ABLE
status,,

gn, 4

0.3 Initiate action to Immediately-
'

restore isolation '

capability in each
required secondaryi

containment
,

penetration flow path '

not isolated.

-

-

f

i

i

;

,

.

Cooper 3.5-8 Amendment No. 178
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ECCS - Shutdown !

3.5.2 l

i

| SURVEILLANCE REQUIREMENTS '

SURVEILLANCE FREQUENCY

i

SR 3.5.2.1 Verify, for each required ECCS 12 hours !
injection / spray subsystem, the:

a. Suppression pool water level is
1

2 12 ft 7 inches; or i

b. -----------------NOTE----------------- I
Only one required ECCS injection / spray ;

subsystem may take credit for this 1

option during OPDRVs. l

1
.... ................................

Condensate storage tank (CST A) water
level is 1 14 ft.

|

I
SR 3.5.2.2 Verify, for each required ECCS injection / 31 days

spray subsystem, the piping is filled with !
water from the pump discharge valve to the ;
injection valve. j

1

SR 3.5.2.3 -------------------NOTE-------------------- i

One LPCI subsystem may be considered i

OPERABLE during alignment and operation for
decay heat removal if capable of being ;

manually realigned and not otherwise '

inoperable.
...........................................

.

I

Verify each required ECCS injection / spray 31 days I
subsystem manual, power operated, and
automatic valve in the flow path, that is
not locked, sealed, or otherwise secured in j
position, is in the correct position. '

|

| (continued)
| i

I
'

!
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ECCS - Shutdown
3.5.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.5.2.4 Verify each required ECCS pump develops the In accordance
specified flow rate against a system head with the
corresponding to the specified reactor Inservice |
pressure. Testing

SYSTEM HEAD Program
NO. CORRESPONDING
OF TO A REACTOR 1

SYSTEM FLOW RATE PUMPS PRESSURE OF I
!

CS 2 4720 gpm 1 2 113 psig I
LPCI 2 7700 gpm 1 1 20 psig

i
SR 3.5.2.5 -------------------NOTE-------------------- I

Vessel injection / spray may be excluded. !

|
...........................................

l

Verify each required ECCS injection / spray 18 months ;
subsystem actuates on an actual or I

simulated automatic initiation signal.

1
I

Cooper 3.5-10 Amendment No. 178
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RCIC System
~3.5.3

;

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION COOLING ;

(RCIC) SYSTEM

3.5.3 RCIC System
,

LC0 3.5.3 The RCIC System shall be OPERABLE. r

APPLICABILITY: MODE 1,

MODES 2 and 3 with reactor steam dome pressure > 150 psig.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME :
I

A. RCIC System A.1 Verify by 1 hour
inoperable, administrative means

High Pressure Coolant
Injection System is
OPERABLE.

AND

A.2 Restore RCIC System 14 days
to OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time not met. AND

B.2 Reduce reactor steam 36 hours
dome pressure to
s 150 psig.

i

!

|.
Cooper 3.5-11 Amendment No. 178
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RCIC System
3.5.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

|
SR 3.5.3.1 Verify the RCic System piping is filled 31 days I

with water from the pump discharge valve to
the injection valve.

SR 3.5.3.2 Verify each RCIC System 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 3.5.3.3 -------------------NOTE--------------------
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.
...............______ ...___._____.._______

Verify, with reactor pressure s 1020 psig 92 days
and 2 920 psig, the RCIC pump can develop a
flow rate 1400 gpm against a system head
corresponding to reactor pressure.

SR 3.5.3.4 -------------------NOTE--------------------
Not required to be performed until 12 hours
after reactor steam pressure and flow are
adequate to perform the test.
........__...... ____......................

Verify, with reactor pressure s 165 psig, 18 months
the RCIC pump can develop a flow rate
2 400 gpm against a system head
corresponding to reactor pressure.

(continued)

Cooper 3.5-12 Amendment No. 178
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RCIC System
3.5.3

..

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.5.3.5 -------------------NOTES------------------- |
1. . Not required to be performed'until

12 hours after reactor steam pressure
, and flow are adequate to' perform the
' test.

| 2. Vessel injection may be excluded.
.___ ...........__....___ .........________

Ver'ify the RCIC System actuates on an 18 months
'

actual or simulated automatic-initiation
signal.

!

)
<

|
,

|

1
1

i-
r

'

i-
|

,

i

!

:
i i
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Primary Containment " di+

. 3.6.1.~1 ' '

-

n
'

~3.6' CONTAINMENT SYSTEMS
I

.

e 3.6.1.1 Primary Containment ,

|
.

:LCO 3.6.1.1 Primary containment shall be OPERABLE. !

.

APPLICABILITY: MODES 1, 2, and 3. .|
!

ACTIONS' -|

CONDITION REQUIRED ACTION COMPLETION TIME.
;

}

A. Primary containment A.1 Restore primary 1 hour
inoperable. containment to .

OPERABLE status. --

.

B. Required Action and: B.1 Be in MODE 3. 12 hours {
associated Completion i

Time not met. ' AND
'

B.2 Be in MODE 4. 36 hours ;

;

!
:

|

|

1

I
|

)

i
5

I

l

l

||

!
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|
'

Primary Containment I
3.6.1.1

|

SURVEILLANCE REQUIREMENTS

I
SURVEILLANCE FREQUENCY I

.

1SR 3.6.1.1.1 Perform required visual examinations and -----NOTE------ 1leakage rate testing except for primary SR 3.0.2 is not ;

containment air lock testing, in applicable
accordance with 10 CFR 50, Appendix J, ---------------

Option A, as modified by approved
exemptions. In accordance

with 10 CFR 50,
The leakage rate acceptance criterion is Appendix J,

;

s 1.0 L . However, during the first unit Option A, as
startup following testing performed in modified by j

accordance with 10 CFR 50, Appendix J, approved '

Option A, as modified by approved exemptions i
exemptions, the leakage rate acceptance '

criteria are < 0.6 L, for the Type B and
Type C tests, and < 0.75 L, for the Type A
test.

|

SR 3.6.1.1.2 Verify drywell to suppression chamber 18 months
bypass leakage is equivalent to a hole ;

< l.0 inch in diameter. AND 1

-----NOTE------
Only required
after two
consecutive
tests fail and
continues until
two consecutive
tests pass
......__.......

9 months I

,

i

i

;

i

1

1
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iPrimary Containment Air Lock j!
3.6.1.2 l

l

3.6 CONTAINMENT SYSTEMS !

3.6.1.2 Primary Containment Air Lock

I

LC0 3.6.1.2 The primary containment air lock shall be OPERABLE.

l

APPLICABILITY: MODES 1, 2, and 3.
)

ACTIONS

.............__.............__.__....N0TES------------------------------------
1. Entry and exit is permissible to perform repairs c' the air lock

components.

2. Enter applicable Conditions and Required Actions of LC0 3.6.1.1, " Primary
Containment," when air lock leakage results in exceeding overall
containment leakage rate acceptance criteria.

...............__...._____....____...____....._____. ____........____.....___.

;

CONDITION REQUIRED ACTION COMPLETION TIME

A. One primary ------------NOTES------------
containment air lock 1. Required Actions A.1,
door inoperable. A.2, and A.3 are not

applicable if both doors
in the air lock are *

inoperable and
Condition C is entered.

'

2. Entry and exit is
permissible for 7 days
under administrative
controls.

.............................

4

A.1 Verify the OPERABLE 1 hour
door is closed.

AND
i

(continued),

i
1

Cooper 3.6-3 Amendment No. 178
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Primary Containment Air Lock. ~

3.6.1.2

ACTIONS j
a

CONDITION REQUIRED ACTION COMPLETION TIME J

1

A. (continued) A.2 Lock the OPERABLE 24 hours
' door closed.

6.ND

A.3 --------NOTE--------- |

Air lock doors in
high radiatica oceas ;

or areas with limited ;
access due to '

inerting may oe
verified locked
closed by
administrative means.
.....................

Verify the OPERABLE Once per 31 days
door is locked
closed.,

^
B. Primary containment ------------NOTES------------

air lock interlock 1. Required Actions B.1,
mechanism inoperable. B.2, and B.3 are not

applicable if both doors
in the air lock are
inoperable and
Condition C is entered.

2. Entry into and exit from
primary containment is ;

permissible under the '

control of a dedicated
individual.

.............................

B.1 Verify an OPERABLE 1 hour |

door is closed. '

AND. ,

i

(continued)
s-

;

1

l
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'

Primary Containment' Air' Lock ''

3.6.1.2
,

ACTIONS !

CONDITION REQUIRED ACTION COMPLETION TIME

i

B. (continued) B.2 Lock an OPERABLE door 24 hours ;

closed.

bNQ

B.3 --------NOTE--------- ;

Air lock doors in
high radiation areas i
or areas with limited-

,

access due to |
inerting may be

;
* verified locked

closed by
administrative means.
......... ___....___.

Verify an OPERABLE Once per 31 days
door is locked

'

I

closed.

i
,

C. . Primary containment C.1 Initiate action to Immediately
air lock ~ inoperable evaluate primary
for reasons other than containment overall i
Condition A or.B. leakage rate per j

LC0 3.6.1.1, using .

current air lock' test
results.

AND

C.2 Verify a door is I hour
closed.

AND

C.3 Restore air lock to 24 hours
OPERABLE status.

(continued) )
!
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Primary Containmen't-Air Lock ~
3.6.1.2

~ ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.I Be in MODE 3. 12 hours
associated Completion
Time not met. M()

D.2 Be in MODE 4. 36 hours ,

|

.

!.

Cooper 3.6-6 Amendment No. 178
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Primary Containment Air Lock
3.6.1.2

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.2.1 ------------------NOTES------------------
1. An inoperable air lock door does nat

invalidate the previous successful
performance of the overall air lock
leakage test.

2. Results shall be evaluated against
acceptance criteria applicable to
SR 3.6.1.1.1.

____.....__...........___. ___.......____

Perform required primary containment air -----NOTE------
lock leakage rate testing in accordance SR 3.0.2 is not
with 10 CFR 50, Appendix J, Option A, as applicable
modified by approved exemptions. ---------------

The acceptance criteria for air lock In accordance
testing are: with 10 CFR 50,

Appendix J,
a. Overall air lock leakage rate is Option A, as

s 12 scfh when tested at 2 P,. modified by
approved

b. Overall air lock leakage rate is exemptions
1 0.23 scfh when tested at 2 3 psig. !

|

SR 3.6.1.2.2 Verify only one door in the primary 18 months j
containment air lock can be opened at a i
time.

]
l

|

l
I

l
|

Cooper 3.6-7 Amendment No. 178 i
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PCIVs
3.6.1.3

3.6 CONTAINMENT SYSIEMS

i 3.6.1.3 Primary Contair.nent Isolation Valves (PCIVs)
:

LC0 3.6.1.3 Each PCIV, except reactor building-to-suppression chamber
vacuum breakers, shall be OPERABLE.

| APPLICABILITY: MODES 1, 2, and 3,
When associated instrumentation is required to be OPERABLE

|

per LC0 3.3.6.1, " Primary Containment Isolation '

Instrumentation." I
i 1

!

ACTIONS I

| -------------------------------------NOTES------------------------------------ ;

1. Penetration flow paths may be unisolated intermittently under :
administrative controls. l

2. Separate Condition entry is al owed for each penetration flow path.

3. Enter applicable Conditions and Required Actions for systems made
inoperable by PCIVs.

4. Enter applicable Conditions and Required Actions of LC0 3.6.1.1, " Primary
1

Containment," when PCIV leakage results in exceeding overall containment
leakage rate acceptance criteria.

..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. ---------NOTE--------- A.1 Isolate the affected 4 hours except
Only applicable to penetration flew path for main steam
penetration flow paths by use of at least line
with two PCIVs. one closed and

de-activated AND----------------------

automatic valve,
One or more closed manual valve, 8 hours for main
penetration flow paths blind flange, or steam line
with one PCIV check valve with flow
inoperable except for through the valve

| MSIV leakage not secured.
I within limit.

AND

(continued)
.
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PCIVs-
3.6.1.3

' ACTIONS '

CONDITION REQUIRED ACTION COMPLETION TIME
,

A. (continued) A.2 --------NOTE---------
Isolation devices'in
high radiation areas
may be verified by
use of administrative,

means.
.....................

Verify the affected Once per 31 days
penetration flow path for isolation
is isolated. devices outside i

,

primary
containment

AND
,

Prior to
entering MODE 2
or 3 from
MODE 4, if
primary
containment was
de-inerted while
in MODE 4, if
not performed
within the
previous
92 days, for
isolation
devices inside
primary
containment

(continued)

.

i'
:

:
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PCIVs
3.6.1.3

ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

B. ---------NOTE--------- B.1 Isolate the affected I hour
only applicable to penetration flow path
penetration flow paths by use of at least
with two PCIVs. one closed and

de-activated----------------------

automatic valve,
One or more closed manual valve,
penetration flow paths or blind flange.
with two PCIVs
inoperable except for
MSIV leakage not
within limit.

C. ---------NOTE--------- C.1 Isolate the affected 4 hours except
only applicable to penetration flow path for excess flow
penetration flow paths by use of at least check valves
with only one PCIV. one closed and (EFCVs)

de-activated----------------------

automatic valve, AND
One or more closed manual valve,
penetration flow paths or blind flange. 12 hours for
with one PCIV EFCVs
inoperable. AND

C.2 --------NOTE---------
Isolation devices in
high radiation areas
may be verified by |
use of administrative
means.

,

!.....................

Verify the affected Once per 31 days
ipenetration flow path !is isolated. 1

(continued) |

1

|
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,

PCIV's~ -
3.6.1.3

:

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D.- One or more D.1 Restore leakage rate 8 hours
penetration flowpaths to within limit,

with one or more MSIVs
not within leakage
rate limit.

E. Required Action and E.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A, AND
B, C, or D not met in
MODE 1, 2, or 3. E?? Be in MODE 4. 36 hours

F. Required Action and F.1 Initiate action to Immediately
associated Completion suspend operations
Time of Condition A, with a potential for
B, C, or D not met draining the reactor
for PCIV(s) required vessel.
to be OPERABLE during
MODE 4 or 5. QR

F.2 Initiate action to Immediately '

restore valve (s) to
OPERABLE status.

I

!
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS

:
SURVEILLANCE FREQUENCY

.__

SR 3.6.1.3.1 ------------------NOTES-----------------
- 1. Not required to be met when the'

24 inch primary containment purge and
vent valves are open in one supply
line and-one. exhaust line for
inerting, de-inerting, pressure
control, ALARA or air quality
considerations for personnel entry,
or Surveillances that require the
valves to be open.

I

2. When the purging or venting in
accordance with Note 1 is through the .'

Standby Gas Treatment (SGT) System,
both SGT subsystems shall be 1

OPERABLE, and only one SGT subsystem
shall be operating.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1

Verify each 24 inch primary containment 31 days
purge and vent valve is closed.

i

SR 3.6.1.3.2 ------------------NOTES------------------
1. Valves and blind flanges in high |

1

radiation areas may be verified by
use of administrative means.

2. Not required to be met for PCIVs that
are open under administrative
controls.

.........................................

Verify each primary containment isolation 31 days
manual valve and blind flange that is
located outside primary containment and
not locked, sealed, or otherwise secured
and is required to be closed during
accident conditions is closed.

(continued)
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.1.3.3 ------------------NOTES------------------
1. Valves and blind flanges in high

. radiation areas may be verified by
use of administrative means.

2. Not required to be met for PCIVs that
are open under administrative
controls.

.___ ....__..........___......__________.

Verify each primary containment mar.a1 Prior to
isolation valve and blind flange that is entering MODE 2
located inside primary containment and or 3 from
not locked, sealed, or otherwise secured MODE 4 if |
and is required to be closed during primary ;
accident conditions is closed. containment was i

de-inerted I

lwhile in
MODE 4, if not !
performed
within the
previous
92 days

SR 3.6.1.3.4 Verify continuity of the traversing 31 days
incore probe (TIP) shear isolation valve
explosive charge.

j

SR 3.6.1.3.5 Verify the isolation time of each power In
operated and each automatic PCIV, except accordance
for MSIVs, is within limits. with the

Inservice
Testing |

Program

(continued)

,
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.1.3.6 Verify the isolation time of each MSIV is In accordance
2 3 seconds and i 5 seconds, with the

Inservice
Testing
Program

,

SR 3.6.1.3.7 Verify each automatic PCIV actuates to 18 months
the isolation position on an actual or
simula ed isolation signal.

SR 3.6.1.3.8 Verify each reactor instrunientation line 18 months
EFCV actuates to the isolation position
on an actual or simulated instrument line
break.

SR 3.6.1.3.9 Remove and test the explc31ve squib from 18 months on a
each shear isolation valve of the TIP STAGGERED TEST
System. BASIS

SR 3.6.1.3.10 Verify leakage rate through each MSIV is ---NOTE-----
1 11.5 scfh when tested at 2 29 psig. SR 3.0.2

is not
applicable
.............

IIn accordance
with )10 CFR 50, '

Appendix J,
Option A, ;

as modified '

by approved
,

exemptions ;

!

(continued)
1

!
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PCIVs
3.6.1.3

,

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.1.3.11 Verify each inboard 24 inch primary 18 months
containment purge and vent valve'is

a blocked to restrict the maximum valve
opening angle to 60'.

.

Cooper 3.6-15 Amendment No. 178
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..

Drywell Pressure-

3.6.1.4

'3 6 ' CONTAINMENT SYSTEMS.

3.6'.1.4. Drywell Pressure

LC0E3.6.1.4 _ Drywell pressure shall be s 0.75 psig.

:

APPLICABILITY: MODES 1, 2,.and 3.
'

.

ACTIONS-

CONDITION RE0VIRED ACTION COMPLETION TIME

A. Drywell pressure not A.1 Restore drywell I hour
witlein limit. pressure to within

limit.

'B. Required Action and B.1 Be in MODE 3. 12 hours
~

associated Completion
Tire not met. 6ND

B.2 Be in MODE 4. 36 hours

!

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR .3.6.1.4.1 Verify drywell pressure is within limit. 12 hours

.

4

4

1-

' ~

Ccoper: 3.6-16 Amendment fk). 178

, , . . .



- - .- . . . - . - . - . - ,

_ Iik
Drywell Air Temperature

3.6.1.5

3.6 -CONTAINMENT SYSTEMS

: 3.6.1.5 ' Drywell ' Air LTemperature

'LCO 3.6.1.5 Drywell average air temperature shall be s 150'F.

APPLICABILITY: MODES 1, 2, and 3.

-ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME,

LA. Drywell average air A.1 Restore drywell 8 hours
temperature not.within average air-
-limit. temperature to within,

limit.

i

B. Required Action and 8.1 Be in MODE 3. 12 hours
'

associated Completion
Time not met. AND

B.2 Be.in MODE 4. 36 hours

1

<-

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

,

SR 3.6.1.5.1 Verify drywell average air temperature is 24 hours,
'

within limit.

L
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LLS Valves
3.6.1.6

3.6 CONTAINMENT SYSTEMS
,

3.6.1.6 -Low-Low Set (LLS) Valves
,

LC0 3.6.1.6 The LLS function of two safety / relief valves shall be
OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One LLS valve A.1 Restore LLS valve to 14 days
inoperable. OPERABLE status.

!
B. Required Action and 8.1 Be in MODE 3. 12 hours

associated Completion |
Time of Condition A AND

!
not met.

B.2 Be in MODE 4. 36 hours |

QE |
:

Both LLS valves
inoperable. |

I

|
|

. 1
|

Cooper 3.6-18 Amendment No. 178
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'
LLS' V'alves

3.6.1.6-
,

SURVEILLANCE;REQUIltEMENTS
J

SURVEILLANCE FREQUENCY

'SR. 3.6.1.6.1 ------------------NOTE-------------------
Not required to be performed until
12 hours after reactor steam pressure and
flow are adequate to perform the test.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ _ _ . . . . . . . .

P

Verify each LLS valve open.s when manually 18 months >

actuated. -

i

SR 3.6.1.6.2 ------------------NOTE-------------------
Valve actuation may be excluded.

-.........................................

Verify the LLS System actuates on an 18 months
actual or simulated automatic initiation
signal. !

.

;

I

F

t |

:
i

i

'

l
|

.l
1

'

.

;'

1

I
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Reactor Building-to-Suppression Chamber Vacuum Breakers
3.6.1.7

'3'6 CONTAINMENT SYSTEMS..

3.6.1.7 Reactor Building-to-Suppression Chamber Vacuum Breakers

LCO' 3.6.1.7 Each reactor building-to-suppression chamber vacuum breaker
shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3. -

ACTIONS

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each line.
....................___ ...__....______ ................................._____

1

CONDITION REQUIRED ACTION . COMPLETION TIME

A. One or more lines with A.1 Close the open vacuum 72 hours
one reactor building- breaker. i

to-suppression chamber
vacuum breaker not '

closed.

,

B. One or more lines with B.1 Close one open vacuum I hour
two reactor building- breaker.
to-suppression chamber
vacuum breakers not

,

closed.

C. One line with one or C.1 Restore the vacuum 72 hours
'mure reactor building- breaker (s) to

to-suppression chamber OPERABLE status,
vacuum breakers
inoperable for
opening.

(continued)

' Cooper 3.6-20 Amendment No. 178
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Reactor Building-to-Suppression Chamber Vacuum Breakers
3.6.1.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two lines with one or D.1 Restore all vacuum I hour
more reactor building- breakers in one line
to-suppression chamber to OPERABLE status.
vacuum breakers
inoperable for

iopening. |

|
___

,

E. Required Action and E.1 Be in MODE 3. 12 hours |
Associated Completion |

Time not met. AND |
|

E.2 Be in MODE 4. 36 hours 1

1
i

SURVEILLANCE REQUIREMENTS |
|

SURVEILLANCE FREQUENCY l

SR 3.6.1.7.1 ------------------NOTES------------------
1. Not required to be met for vacuum

breakers that are open auring
Surveillances.

2. Not required to be met for vacuum
breakers open when performing their
intended function.

.___ ....._______________....._____......

Verify each vacuum breaker is closed. 14 days

SR 3.6.1.7.2 Perform a functional test of each vacuum 92 days
breaker.

(continued)
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.

Reactor Building-to-Suppression Chamber Vacuum Breakers
3.6.1.7

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.1.'7.3 Verify the full open setpoint of each 18 months
vacuum breaker is 1 0.5 psid.

.

.

4

..
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Suppression Chamber-to-Drywell Vacuum Breakers
3.6.1.8

3.6 CONTAINMENT SYSTEMS

3.6.1.8 Suppression Chamber-to-Drywell Vacuum Breakers
.

#

LCO 3.6.1.8 Nine suppression chamber-to-drywell vacuum breakers shall be
OPERABLE for opening.

ANQ

Twelve suppression chamber-to-drywell vacuum breakers shall
be closed, except when performing their intended function.

APPLICABILITY: MODES 1, 2, and 3.'

|
|

ACTIONS J

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required A.1 Restore one vacuum 72 hours
suppression chamber- breaker to OPERABLE
to-drywell vacuum status.
breaker inoperable for
opening.

B. One suppression B.1 Close the open vacuum 12 hours
chamber-to-drywell breaker,

vacuum breaker not
closed.

!
i

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion

|

Time not met. AND
'

C.2 Be in MODE 4. 36 hours

,

Cooper 3.6-23 Amendment No. 178



Suppression Chamber-to-Drywell Vacuum Breakers
3.6.1.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.8.1 ------------------NOTE-------------------
Not required to be met for vacuum
breakers that are open during
Surveillances.
................. __ ..__....____........

Verify each vacuum breaker is closed. 14 days

SR 3.6.1.8.2 Perform a functional test of each 31 days
required vacuum breaker.

SR 3.6.1.8.3 Verify the opening setpoint of each 18 months
required vacuum breaker is 1 0.5 psid.

Cooper 3.6-24 Amendment No. 178
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Suppression Pool Average Temperature
3.6.2.1

3.6 CONTAINMENT SYSTEMS

3.6.2.1 Suppression Pool Average Temperature

LC0 3.6.2.1 Suppression pool average temperature shall be:

a. s 95'F when THERMAL POWER is > 1% RTP and no testing
that-adds heat to the suppression pool is being
performed;

b. 1 105'F when THERMAL POWER is > 1% RTP and testing that
adds heat to the suppression pool is being performed;
and

c. $ 110*F when THERMAL POWER is 1 1% RTP.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Suppression pool A.1 Verify suppression Once per hour
average temperature pool average
> 95'F but s 110*F. temperature s 110*F.

.

AND AND

THERMAL POWER is > 1% A.2 Restore suppression 24 hours
RTP. pool average

temperature to
&NJ s 95'F.N

Not performing testing
that adds heat to the
suppression pool.

(continued)
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,

Suppression Pool Average Temperature
3.6.2.1 1

1

ACTIONS (continued) |
CONDITION REQUIRED ACTION COMPLETION TIME

|
.

B. Required Action and B.1 Reduce THERMAL POWER 12 hours '

associated Completion to 1 1% RTP.
Time of Condition A

lnot met.

C. Suppression pool C.1 Suspend all testing Immediately
.average temperature that adds heat to the |> 105'F. suppression pool.

AND

THERMAL POWER is > 1%
-

RTP. I

AN.D |

Performing testing
that adds heat to the
suppression pool. 1

D. Suppression pool D.1 Place the reactor Immediately
average temperature mode switch in the ,

> 110*F but s 120*F. shutdown position. |

AND

i
D.2 Verify suppression Once per '

pool average 30 minutes
temperature s 120'F.

I
AND

D.3 Be in MODE 4. 36 hours

(continued)

Cooper 3.6-26 Amendment No. 178 !
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Suppression Pool Average Temperature
3.6.2.1' t

!

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME ;

E.- Suppression pool E.1 Depressurize the 12 hours
-average-temperature reactor vessel.to '

> 120*F. < 200 psig. - '

bl!Q

E.2 Be in MODE 4. 36 hours
,

J

SURYEILLANCE REQUIREMENTS I

|SURVEILLANCE FREQUENCY
i

SR -3.6.2.1.1 Verify suppression pool average 24 hours
temperature is within the applicable !limits. AND )

,

5 minutes when
performing
testing that
adds heat to
the suppression
pool

I

i

i

i

i

|

|
i

Cooper 3.6-27 Amendment No. 178
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I
Suppression Pool Water Level I

3.6.2.2 i

I

3.6 CONTAINMENT SYSTEMS

3.6.2.2 Suppression Pool Water Level
I

LC0 3.6.2.2 Suppression pool water level shall be 212 ft 7 inches and
1 12 ft 11 inches.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Suppression pool water A.1 Restore suppression 2 hours
level not within pool water level to
limits. within limits.

B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time not met. AND

B.2 Be in MODE 4. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.2.2.1 Verify suppression pool water level is 24 hours
within limits.

Cooper 3.6-28 Amendment No. 178
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RHR Suppression Pool Cooling
3.6.2.3

1
1

3.6 CONTAINMENT SYSTEMS

3.6.2.3 Residual Heat Removal (RHR) Suppression Pool Cooling

LC0 3.6.2.3 Two RHR suppression pool cooling subsystems shall be
OPERABLE. |

|

APPLICABILITY: MODES 1, 2, and 3. |

|

ACTIONS I

I
CONDITION REQUIRED ACTION COMPLETION TIME

A. One RHR suppression A.1 Restore RHR 7 days
pool cooling subsystem suppression pool

,inoperable. cooling subsystem to ;

OPERABLE status.

1

l,
1

B. Two RHR suppression B.1 Restore one RHR 8 hours !
pool cooling suppression pool
subsystems inoperable. cooling subsystem to

i

OPERABLE status. j

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion

!Time not met. AND |

C.2 Be in MODE 4. 36 hours |

l

|
Cooper 3.6-29 Amendment No. 178 j
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-

RHR Suppression Pool Cooling
3.6.2.3

,

SURVEILLANCE REQUIREMENTS
'

SURVEILLANCE FREQUENCY

SR- 3.6.2.3.1 Verify each RHR suppression pool cooling 31 days'

subsystem manual, power operated, and
automatic valve in the flow path that is-

not locked, sealed, or otherwise secured
in position, is in the correct position
or can be aligned to the correct
position.

) -SR 3.6.2.3.2 - Verify each RHR pump develops a flow rate In accordance
> 7700 gpm through the associated heat with the

'

exchanger while operating in the Inservice,

suppression pool cooling mode. Testing
Program

,

7

4

1

l

|

l
i

1

,

l

l
l

. .
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Primary Containment' Oxygen Concentration
3.6.3.1 |

.

:

3.6 CCNTAINMENT SYSTEMS ,'
3.6.3.1 Primary Containment Oxygen Concentration )

LCO 3.6.3.1 The primary containment oxygen concentration shall be
< 4.0 volume percent.

;

APPLICABILITY: MODE 1 during the time period:
J

a. From 24 hours after THERMAL POWER is > 15% RTP following
startup, to

b. 24 hours prior to reducing THERMAL POWER to < 15% RTP
prior to a reactor shutdown.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Primary containment A.1 Restore oxygen 24 hours
oxygen concentration concentration to
not within limit. within limit.

.

B. Required Action and B.1 Reduce THERMAL POWER 8 hours
associated Completion to s 15% RTP.
Time not met.

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.3.1.1 Verify primary containment oxygen 7 days
concentration is within limits.

==. ____
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Secondary Containment
3.6.4.1

3

3.6 CONTAINMENT SYSTEMS
i

3.6.4.1 Secondary Containment

i

LCO' 3.6.4.1 The secondary containment shall be OPERABLE..

APPLICABILITY: MODES 1, 2, and 3,
During movement of irradiated fuel assemblies in the

secondary containment,
During CORE ALTERATIONS,

,

During operations with a potential for draining the reactor .

vessel-(0PDRVs). J

. ACTIONS
|

CONDITION REQUIRED ACTION COMPLETION TIME

A. Secondary containment A.1 Restore secondary 4 hours
'

inoperable in MODE 1, containment to
2,.or 3. OPERABLE status.

;

B. Required Action and B.1 Be'in MODE 3. 12 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 4. 36 hours j

I
|1

C. Secondary containment C.1 --------NOTE---------
inoperable during LC0 3.0.3 is not {-movement of irradiated applicable. 1

- fuel assemblies in the ---------------------

secondary containment,
during CORE. Suspend movement of Immediately
ALTERATIONS, or during irradiated fuel
OPDRVs. assemblies in the

secondary
containment.

AND

(continued)

Cooper 3.6-32 Amendment No. 178
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Secondary ' Containment >

3.6.4.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

C. (continued) C.2 Suspend CORE Immediately
ALTERATIONS. '

-afiQ

C.3 Initiate action to Immediately
suspend OPDRVs.

; -

SURVEILLANCE REQUIREMENTS
'

SURVEILLANCE FREQUENCY
,

SR 3.6.4.1.1 Verify secondary containment vacuum is 24 hours
10.25 inch of vacuum water gauge.

SR 3.6.4.1.2 Verify all secondary containment 31 days
;

equipment hatches are closed and sealed. '

i

SR 3.6.4.1.3 Verify one secondary containment access 31 days
door in.each access opening is closed.

SR: 3.6.4.1 4 Verify each SGT subsystem can maintain 18 months on a.
,

2 0.25 inch of vacuum water gauge in the STAGGERED TEST
secondary containment for 1 hour at a BASIS
flow rate 1 1780 cfm.

!

.

.

Cooper 3.6-33 Amendment No. 178
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'SCIVs
3.6.4.2.

.

3.6 CONTAINMENT SYSTEMS

3.6.4.2 Secondary Containment' Isolation Valves (SCIVs)
;
4

LCO 3.6.4.2 -Each SCIV shallL be OPERABLE..
;-

.

'

APPLICABILITY: MODES 1, 2, and 3,
During movement of irradiatt.d fuel assemblies in. the

secondary containment, '

4

During CORE ALTERATIONS,
During operations with a potential for draining the reactor

vessel (0PDRVs).

ACTIONS
,

...............__.......__.....------NOTES------------------------------------
'1. Penetration flow paths may be unisolated intermittently under,

administrative controls.
,

2. Separate Condition entry is allowed for each penetration flow path. i

'3. Enter applicable Conditions and Required Actions for systems made .i
. inoperable by SCIVs.

...................................................................____.......

CONDITION- ' REQUIRED ACTION COMPLETION TIME

.

:A. One or more A.1 Isolate the affected 8 hours-
'

penetration flow paths penetration flow path
with one SCIV .by use of at least
' inoperable.. one closed and

de-activated
' automatic valve,
p' closed manual valve,'

or blind flange.

AND

(continued)

' Cooper- 3.6-34 Amendment No. 178
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SCIVs
3.6.4.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 --------NOTE---------
Isolation devices in
high radiation areas
may be verified by
use of administrative
means.
.....................

Verify the affected Once per 31 days
penetration flow path
is isolated.

B. ---------NOTE--------- B.1 Isolate the affected 4 hours
Only applicable to penetration flow path
penetration flow paths by use of at least
with two isolation one closed and
valves. de-activated

automatic valve,----------------------

closed manual valve,
One or more or blind flange.
penetration flow paths
with two SCIVs
inoperable.

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A AND

or B not met in
MODE 1, 2, or 3. C.2 Se in MODE 4. 36 hours

(continued)
|
l

l

|
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SCIVs
3.6.4.2

ACTIONS (continued)

CONDITION REQUIRED ACTION ' COMPLETION TIME

D. Required Action and D.1 --------NOTE---------
associated Completion LC0 3.0.3 is not
Time of Condition A applicable.
or B not met during ---------------------.

movement of irradiated
fuel assemblies in the Suspend movement of Immediately
secondary containment, irradiated fuel
during CORE assemblies in the-
ALTERATIONS, or during secondary

i OPDRVs. containment.

IRQ

' D.2 Suspend CORE Immediately
'

ALTERATIONS.

AND

D.3 Initiate action to Immediately
suspend OPORVs.

;

t

?

u

l
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SCIVs
3.6.4.2

SURVEILLANCE RE0VIREMENTS

SVRVEILLANCE FREQUENCY

SR 3.6.4.2.1 ------------------NOTES------------------
1. Valves and blind flanges in high

radiation areas may be verified by
use of administrative means.

2. Not required to be met for SCIVs that
are open under administrative
control s .

________...________....___________.......

Verify each secondary containment 31 days
isolation manual valve and blind flange
that is required to be closed during
accident conditions is closed.

SR 3.6.4.2.2 Verify the isolation time of each power In accordance
operated and each automatic SCIV is with the
within limits. Inservice

Testing
Program

SR 3.6.4.2.3 Verify each automatic SCIV actuates to 18 months
the isolation position on an actual or
simulated actuation signal.

l

l
i

|
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SGT System
3.6.4.3

3.6 CONTAINMENT SYSTEMS

3.6.4.3 Standby Gas Treatment (SGT). System

LC0 3.6.4.3 Two SGT subsystems shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3,
During movement of irradiated fuel assemblies in the

secondary containment,
During CORE ALTERATIONS,
During operations with a potential for draining the reactor

v+:sel (0PDRVs).

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One SGT subsystem A.1 Restore SGT 7 days
inoperable. subsystem to

OPERABLE status.

_

B. Required Action and 8.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A AND
not met in MODE 1, 2,
or 3. B.2 Be in MODE 4. 36 hours

C. Required Action and ------------NOTE------------ |
associated Completion LC0 3.0.3 is not applicable.
Time of Condition A ----------------------------

not met during
movement of irradiated C.1 Place OPERABLE SGT Immediately
fuel assemblies in the subsystem in -

secondary containment, operation.
during CORE
ALTERATIONS, or during 08 .

OPDRVs. I

:

(continued) 1

|
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SGT System
3.6.4.3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

C. (continued) C.2.1 Suspend movement of Immediately
irradiated fuel
assemblies in
secondary
containment.

AND

C.2.2 Suspend CORE Immediately
ALTERATIONS.

AND

C.2.3 Initiate action to Immediately
suspend OPDRVs.

t

0.. Two SGT subsystems. D.I Enter LC0 3.0.3 Immediately
inoperable in MODE I,
2, or 3.

E. Two SGT subsystems E.1 --------NOTE---------
inoperable during LC0 3.0.3 is not
movement of irradiated applicable,
fuel assemblies in the ---------------------

secondary
containment, during Suspend movement of Immediately
CORE ALTERATIONS, or irradiated fuel
during OPDRVs. assemblies in

secondary
containment.

AND

(continued)

Cooper 3.6-39 Amendment No. 178
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|
SGT System '.

3.6.4.3

ACTIONS l
i

CONDITION REQUIRED ACTION COMPLETION TIME

|
|

E. (continued) E.2 Suspend CORE Immediately
ALTERATIONS.

AND

E.3 Initiate action to Immediately
suspend OPDRVs.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.4.3.1 Operate each SGT subsystem for > 10 31 days
continuous hours with heaters operating. ,

SR 3.6.4.3.2 Perform required SG7 filter testing in In accordance
accordance with th's Ventilation Filter with the VFTP
Testing Program (IFTP).

SR 3.6.4.3.3 Verify each SGT subsystem actuates on an 18 months
actual or simulated initiation signal.

SR 3.6.4.3.4 Verify the SGT units cross tie damper is 18 months
in the correct position, and each SGT
room air supply check valve and SGT
dilution air shutoff valve can be opened.

..

Cooper 3.6-40 Amendment No. 178
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RHRSWB Systea
3.7.1

|
|

3.7 PLANT SYSTEMS '

|
; 3.7.1 Residaal deat Removal Service Water Booster (RHRSWB) System |

ILC0 3.7.1 Two RHRSWB' subsystems shall be OPERABLE.

|

APPLICABILITY: MODES 1, 2, and 3.,

ACTIANS

CONDITION REQUIRED' ACTION COMPLETION TIME.

;

A. One RHRSWB pump A.1 Restore RHRSWB pump 30 days
i. inoperable, to OPERABLE status.

:

B. One RHRSWB. subsystem B.1 --------NOTE---------
inoperable for reasons Enter applicable
other than Condition Conditions and,

A. Required Actions of
LC0 3.4.7, " Residual

'

Heat Removal-(RHR)
Shutdown Cooling

. Sys tem -- Hot
Shutdown," for
RHR shutdown cooling
:nade inoperable by
RHRSWB System.
.....................

Restore 7 days
RHRSWB ittosystem to

'

OPERABli status.

(continued)

.

:
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RHRSWB System
3.7.1

i

; ACTIONS '(continued)
t . CONDITION REQUIRED ACTION COMPLETION TIME

:

C. ' Required Action and C.1 Be in~ MODE 3. 12 hours
associated Completion.>

Time. of Condtiion A or 8NQ:

-B not met.-

C.2 -Be in MODE 4. 36 hours
'QB

Both RHRSWB subsystems
inoperable.

' SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR- 3.7.1.1 Verify each RHRSWB manual and power 31 days
operated valve in the flow path, that is
not locked, sealed, or otherwise secured in
position, is in the correct position or can
be aligned to the correct position.

..
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SW System and UHS'
.

3.7.2' ;
,

d .

3.7 '. PLANT SYSTEMS |

. 3.7.2 Service Water (SW) System and Ultimate Heat Sink (VHS) i

LC0 3.7.2 Two SW subsystems and UHS shall'be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.-

+ ;

s

ACTIONS |

CONDITION REQUIRED ACTION COMPLETION TIME-
1

A

A. One SW subsystem A.1 --------NOTES-------- ).

inoperable. 1. Enter applicable i

Conditions and !'

Required Actions I
of LCO 3.8.1, )
"AC Sources -
Operating," for
diesel generator i
made. inoperable
by SW.

2. Enter applicable.

Conditions and i
Required Actions

L of LC0 3.4.7,
'

" Residual Heat :

Removal (RHR) i'

Shutdown Cooling
;. System - Hot :
' Shutdown," for

RHR shutdown
cooling made
inoperable by SW.

.....................

'

Restore the 30 days
SW subsystem to

4- OPERABLE status.

(continued)

i-

:

,
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'SW System and UHS

3.7.2

' ACTIONS (continued)

. CONDITION REQUIRED ACTION COMPLETION TIME- j
!

B.. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion.

;

Time of Condition A AND - !

not met.
B.2 Be in MODE 4. 36-hours

QB

Both'SW subsystems-
inoperable.

98

UHS-inoperable.

1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE' FREQUENCY

|

SR 3.7.2.1 Verify the river water level is 2 865 ft 24 hours !
mean sea level. '

SR 3.7.2.2 Verify the average water temperature of UHS 24 hours
is s 90*F..

(continued) '

I

;

|

'

4
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SW System and UHS
"

,

3.7.2
:
t

j SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
<

I SR 3.7.2.3 -------------------NOTE--------------------
Isolati,n of flow to individual components !,

does : ~.nuer SW System inoperable.
*

................_____ ....._____...........

Verify each SW subsystem manual, power 31 days
; operated, and automatic valve in the flow
1 paths servicing safety related systems or

components, .that is not locked, sealed, or
otherwise secured in position, is 3 i the
correct position.

2
,

,

i SR 3.7.2.4 Verify each SW subsystem actuates on an 18 months
actual or simulated initiation signal.i

'
.

1.

I|
,

1

;
;

i >

:
.

.

!

f

i
,

c
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; REC System
3.7.3

3.7 PLANT SYSTEMS--

3.7.3 Reactor Equipment Cooling (REC) System

4

LCO 3.7.3 Two REC subsystems shall be OPERABLE. ]

<

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME'

A. One REC subsystem A.1 Restore the 30 days
' inoperable. REC. subsystem to

OPERABLE-status.

B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition. A AND
not met.

B.2 Be in MODE 4. 36 hours
M*

.Both REC subsystems
inoperable.

i

4

'!
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4

REC System
3.7.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.3.1 Verify the water level in the REC surge 24 hours
tank is visible above the bottom of the
gauge glass.

SR 3.7.3.2 Verify the temperature of the REC supply 24 hours
water is 1 95'F.

SR 3.7.3.3 -------------------NOTE--------------------
Isolation of flow to individual components
does not render REC System inoperable.
...........................................

Verify each REC subsystem manual, power 31 days
operated, and automatic valve in the flow
paths servicing safety related cooling
loads, that is not locked, sealed, or
otherwise secured in position, is in the
correct position.

SR 3.7.3.4 Verify each REC subsystem actuates on an 18 months
actual or simulated initiation signal. I

|
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CREF System
3.7.4

3.7'PLNNTSYSTEMS

3.7.4 Control Room Emergency Filter (CREF) System

LCO 3.7.4 - The CREF System shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3,
'During movement of irradiated fuel assemblies in the

secondary containment,
During CORE ALTERATIONS,
During operations with a potential for draining' the reactor

vessel-(0PDRVs).

ACTIONS*

CONDITION REQUIRED ACTION COMPLETION TIME

'A. CREF System A.1 Restore CREF System 7 days
inoperable. to OPERABLE status.

B. Required Action and 8.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A AND
not met in MODE 1,-2,-
or 3. B.2 .Be.in MODE 4. 36 hours

(continued)

'
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CREF System ;

3.7.4

.

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

!
C. Required Action and ------------NOTE-------------

associated Completion LC0 3.0.3 is not applicable.
Time of Condition- A -----------------------------

not met during
movement of irradiated C.1 Suspend movement of Immediately
' fuel assemblies in the irradiated fuel
secondary containment, assemblies in the
during CORE secondary
ALTERATIC*lS, or containment.
during OPDRVs.

AND

C.2 Suspend CORE Immediately '

ALTERATIONS.

ANQ

C.3 Initiate action to Immediately |

suspend OPDRVs.

. SURVEILLANCE REQUIREMENTS
. -

SURVEILLANCE FREQUENCY

SR 3.7.4.1 Operate the CREF System for 2 15 minutes. 31 days

(continued)

'
!

4
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;

CREF Systein
3.7.4

,

,

' SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.4.2 Perform required CREF filter testing in In accordance i
accordance with the Ventilation Filter with the VFTP.

'

Testing Program (VFTP).
i

!

'
.

:

SR 3.7.4.3 Verify the CREF System actuates on an 18 months
actual or simulated initiation signal. ;

SR. 3.7.4.4 Verify the CREF System can maintain a 18 months
*

positive pressure of 2 0.1 inches water
gauge relative to the adjacent areas during
the pressurization mode of operation'at a
flow rate of 1990 cfm.

!
.

|
t

!
i

i

4

i

,

,

e

!
|
;

:
I
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Air Ejector Offgas
3.7.5

3.7. PLANT SYSTEMS

3.7.5 Air Ejector Offgas

LC0 3.7.5 -The gross gamma activity rate of the noble gases measured at
the steam jet air ejector (SJAE) discharge at the offgas
sample rack shall be s 1.0 Ci/second.

APPLICABILITY: MODE 1,

. MODES 2 and 3 with main steam line not isolated and steam
jet air ejector (SJAE) in operation.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Gross gamma activity A.1 Restore gross gamma 72 hours
rate of the noble activity rate of the
gases not within noble gases to within
limit. limit.

B. Required Action and 8.1 Isolate all main 12 hours
associated Completion steam lines.
Time not met.

08

B.2 Isolate SJAE. 12 hours

08

B.3.1 Be in MODE 3. 12 hours

AND

B.3.2 Be in MODE 4. 36 hours

Cooper 3.7-11 Amendment No. 178
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Air Ejector Offgas
3.7.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.5.1 -------------------NOTE--------------------
Not required to be performed until 31 days
after any main steam line not isolated ,

and SJAE in operation.
........... ..... ___....................._

j

Verify the gross gamma activity rate of the 31 days
noble gases is & l.0 Ci/second.

AND

I
Once within |

4 hours after a i
2 50% increase i
in the nominal
steady state
fission gas
release after
factoring out
increases due
to changes in
THERMAL POWER
level.

1

r
!
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:

Spent Fuel Storage Pool Water Level
3.7.6

3

3.7 PLANT SYSTEMS

3.7.6 Spent Fuel Storage Pool Water Level

,

LC0 3.7.6 The spcat fuel storage pool water level shall be 2 21 ft
6 inches over the top of irradiated fuel assemblies seated
in the spent fuel storage pool racks.

>

!
APPLICABILITY: During movement of irradiated fuel assemblies in the spent '

fuel storage pool.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Spent fuel storage A.1 --------NOTE---------.

pool water level not LC0 3.0.3 is not
within limit. applicable.

.....................

Suspend movement of Immediately
irradiated fuel
assemblies in the
spent fuel storage
pool.

:

'

I
:

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR- 3.7.6.1 Verify the spent fuel storage pool water 7 days
level is 2 21 ft 6 inches over the top of
irradiated fuel assemblies seated in the
spent fuel storage pool racks.t

.

Cooper 3.7-13 Amendment No. 178
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i

(

Main Tur'bine Bypass System
3.7.7

,

!

3.7 PLANT SYSTEMS

3.7.7 The Main Turbine Bypass System |
,

LC0 3.7.7 -The Main Turbine Bypass System shall be OPERABLE.

QB

LC0 3.2.2, "MINIMVM CRITICAL POWER RATIO (MCPR)," limits for
one inoperable main turbine bypass valve, as specified in
the COLR, are made applicable.

APPLICABILITY: THERMAL POWER 1 25% RTP,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

i
.

A. Requirements of the- A.1 Satisfy the 2 hours |LC0 not met, requirements of the 'e i
LCO.

B. Required Action and 8.1 Reduce THERMAL POWER 4 hours
associated Completion- to < 25% RTP.
Time not met.

DE

Two or more main
turbine bypass valves
inoperable.

|

!

,

|

|
|

,

Cooper 3.7-14 Amendment No. 178
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Main Turbine Bypass System
3.7.7

SURVEILLANCE REQUIREMENTS
___

SURVEILLANCE FREQUENCY

SR 3.7.7.1 Verify operation of e4ch main turbine 31 days
bypass valve.

SR 3.7.7.2 Perform a system functional test. 18 months

_.

SR 3.7.7.3 Verify the TURBINE BYPASS SYSTEM RESPONSE 18 months
TIME is within limits.

1

1

:

!

;

1

l

!

|

|

l

|
|

|

Cooper 3.7-15 Amer.dment No. 178
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| AC Sources -- Operating
3.8.1

3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources - Operating

LC0 3.8.1 The following AC electrical power sources shall be OPERABLE:

a. Two qualified circuits between the offsite transmission
network and the onsite Class IE AC Electrical Power
Distribution System; and

b. Two diesel generators (DGs).

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One offsite circuit A.1 Perform SR 3.8.1.1 1 hour
inoperable. for OPERABLE offsite

circuit. AND

Once per 8 hours
thereafter

bM

A.2 Declare required 24 hours from ,

feature (s) with no discovery of no
4

offsite power offsite power to 1
available inoperable one division

.

when the redundant concurrent with i

required feature (s) inoperability of
are inoperable, redundant !

required !
feature (s) 1

i
'

AND

(continued)

1

)
,

i

Cooper 3.8-1 Amendment No. 178
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AC Sources - Operating
3.8.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.3 Restore offsite 7 days
circuit to OPERABLE
status. AND

14 days from
discovery of
failure to meet
LC0

B. One DG B.1 Perform SR 3.8.1.1 1 hour
inoperable. for OPERABLE offsite

circuit (s). AND

Once per 8 hours
thereafter

AND

B.2 Declare required 4 hours from
feature (s), supported discovery of
by the inoperable DG, Condition B
inoperable when the concurrent with
redundant required inoperability of
feature (s) are redundant
inoperable. required

feature (s)

AND

(continued)

Cooper 3.8-2 Amendment No. 178
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AC Sources --Operating
3.8.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.3.1 Determine OPERABLE DG 24 hours
is not inoperable due
to common cause
failure.

QB

B.3.2 Perform SR 3.8.1.2 24 hours
for OPERABLE DG.

AND

B.4 Restore DG to 7 days
'

;

OPERABLE status.
AND

14 days from
discovery of ,

*failure to meet
LC0

C. Two offsite circuits C.1 Declare required 12 hours from
inoperable, feature (s) inoperable discovery of

when the redundant Condition C
required feature (s) concurrent with

.

are inoperable, inoperability of !

redundant
required
feature (s)

AND

C.2 Restore one offsite 24 hours
circuit to OPERABLE
status,

t

(continued)

:

I
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:

AC Sources - Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One offsite' circuit ------------NOTE-------------
i inoperable. Enter applicable Conditions
; and Required Actions of e

| 8HQ LC0 3.8.7, " Distribution
| Systems -- Operating," when

One DG inoperable. Condition D is entered with
no AC power source te either
division.

'.............................

D.1 Restore offsite 24 hours ,

circuit to OPERABLE
status.

og

D.2 Restore DG to 24 hours
OPERABLE status.

| E. Two DGs inoperable. E.1 Restore one DG to 2 hours ,
i

OPERABLE status.
|

| F. Required Action and F.1 Be in MODE 3. 12 hours
; associated Completion
1 Time of Condition A, AND
| B, C, D, or E not met.
'

F.2 Be in MODE 4. 36 hours

i

l'
I

G. Three or more required G.1 Enter LC0 3.0.3. Immediately
AC sources inoperable.

;
,

5

i

; Cooper 3.8-4 Amendment No. 178
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.. ,

AC Sources --Operating
3.8.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and 7 days
indicated power availability for each
offsite circuit.

.

SR 3.8.1.2 ------------------NOTES------------------
1. Performance of SR 3.8.1.7 satisfies

this SR.

2. All DG starts may be preceded by an
engine prelube period and followed by
a warmup period prior to loading.

3. A modified DG start involving idling
and gradual acceleration to
synchronous speed may be used for this
SR as recommended by the manufacturer.
When modified start procedures are not
used, the time, voltage, and frequency
tolerances of SR 3.8.1.7 must be met.

________________________.__________________

Verify each DG starts from standby 31 days
conditions and achieves steady state
voltage 2: 3950 V and s 4400 V and frequency
2: 58.8 Hz and s 61.2 Hz.

(continued)

L

,

:
<
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AC Sources --Operating
3.8.1

,

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

! 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 SR 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 1 2 hours at a load,

i 2 3600 kW and s 4000 kW.

|-

SR 3.8.1.4 Verify each day tank contains 21500 gal of 31 days
fuel oil.

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 92 days
| operates to automatically transfer fuel oil
| from storage tanks to the day tanks.

(continued)

,

4

| Cooper 3.8-6 Amendment No. 178
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AC Sources--Operating
3.8.1

!
!

SURVEILLANCE REQUIREMENTS (continued)

| SURVEILLANCE FREQUENCY I

| SR 3.8.1.7 -------------------NOTE--------------------
All DG starts may be preceded by an engine
prelube period.
...........................................

i

Verify each DG starts from standby 184 days
condition and achieves, in 5 14 seconds,
voltage 2: 3950 V and frequency 2: 58.8 Hz,
and after steady state conditions are
reached, maintains voltage at 3950 " and
s 4400 V and frequency 2: 58.8 Hz and
s 61.2 Hz.

SR 3.8.1.8 ------------------NOTE-------------------
This Surveillance shall not be performed
in MODE 1 or 2. However, credit may be
taken for unplanned events that satisfy
this SR.
.................... ....................

! Verify automatic and manual transfer 18 months
of unit power supply from the normal
offsite circuit to the alternate
offsite circuit.

(continued)

I

|
|

|

.

i

:
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AC Sources--Operating ;
3.8.1 |

|

!

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

!
'SR 3.8.1.9 -------------------NOTES-------------------

l. Momentary transients outside the load
and power factor ranges do not
invalidate this test.

2. This Surveillance shall not be
performed in MODE 1 or 2. However,
credit may be taken for unplanned i
events that satisfy this SR. |

..... .................................

Verify each DG operating at a power factor 18 months
s 0.9 operates for 1 8 hours:

a. For 2 2 hours loaded 2: 4200 kW and
s;4400 kW; and

b. For the remaining hours of the test
loaded 2: 3600 kW and s; 4000 kW.

|

SR 3.8.1.10 ------------------NOTE--------------------
This Surveillance shall not be performed in
MODE 1, 2 or 3. However, credit may be
taken for unplanned events that satisfy
this SR.
..........................................

Verify interval between each sequenced load 18 months
is within 10% of nominal timer setpoint.

(continued)
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|

| AC Sources --Operating
| 3.8.1
|
|

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

; SR 3.8.1.11 -------------------NOTES-------------------
1. All DG starts may be preceded by an

engine prelube period.

2. This Surveillance shall not be
performed in MODE 1, 2, or 3.
However, credit may be taken for
unplanned events that satisfy this SR.

...........................................

Verify, on an actual or simulated loss of 18 months
offsite power signal in conjunction with an
actual or simulated ECCS initiation signal:

a. De-energization of emergency buses;

b. Load shedding from emergency buses;
and

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in i 14 seconds,

2. energizes auto-connected
emergency loads through the timed
logic sequence,

3. maintains steady state voltage
2: 3950 V and s 4400 V,

4. maintains steady state frequency
2: 58.8 Hz and s 61.2 Hz, and

5. supplies permanently connected
and auto-connected emergency
loads for > 5 minutes.

:
!

Cooper 3.8-9 Amendment No. 178
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AC Sources -Shutdown
3.8.2

3.8 ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources - Shutdown
,

LC0 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 IE AC electrical power
distribution subsystem (s)' required by LC0 3.8.8,
" Distribution Systems - Shutdown"; and

^

b. One diesel generator (DG) cap;ble of supplying one .

division of the onsite Class IE AC electrical power
distribution subsystem (s) required by LCO 3.8.8.

!

AFPLICABILITY: MODES 4 and 5,
During movement of irradiated fuel assemblies in the

secondary containment.

l

2

1

g

i
,

i -
1

,

:
.

Cooper 3.8-10 Amendment No. 178
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AC Sources -- Shutdown
3.8.2

ACTIONS

...................................-NOTE--------------------------------------
LCO 3.0.3 is not applicable
..............................................................................

CONDITION. REQUIRED ACTION COMPLETION TIME

A. One required offsite ....--------NOTE-------------
circuit inoperable. Enter applicable Condition

and Required Actions of
LC0 3.8.8, when any required
division is de-energized as a
result of Condition A.
.............................

A.1 Declare affected Immediately
required feature (s),
with no offsite power
available,
inoperable.

OB

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies in the
secondary
containment.

AND

A.2.3 Initiate action to Immediately
suspend operations |
with a potential for '

draining the reactor
vessel (0PDRVs).

AND

A.2.4 Initiate action to Immediately
restore required
offsite power circuit
to OPERABLE status.

(continued)

. Cooper 3.8-11 Amendment No. 178
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AC Sources -- Shutdown
3.8.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME I

1

|

B. One required DG B.1 Suspend CORE Immediately |inoperable. ALTERATIONS.

AliQ

B.2 Suspend movement of Immediately |

irradiated fuel
assemblies in
secondary
containment.

AND

B.3 Initiate action to Immediately i
suspend OPORVs. j

AND

B.4 Initiate action to Immediately
restore required DG
to OPERABLE status.

SURVEILLANCE REQUIREMENTS
.

SURVEILLANCE FREQUENCY ;

SR 3.8.2.1 -------------------NOTE--------------------
The following SRs are not required to be
performed: SR 3.8.1.3, and SR 3.8.1.9
through SR 3.8.1.11.
...........................................

For AC sources required to be OPERABLE the In accordance
|

SRs of Specification 3.8.1, except with applicable '

SR 3.8.1.8, are applicable. SRs

|

|
|

Cooper 3.8-12 Amendment No. 178
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Diesel Fuel Oil, Lube Oil, and Starting Air
3.8.3 4

t

3.8 ' ELECTRICAL POWER SYSTEMS

3.8.3 Diesel' Fuel Oil, Lube Oil, and Starting Air

LC0 3.8.3 The stored diesel fuel oil, lube' oil, and starting air
,

subsystem shall be within limits for each required diesel
generator (DG).

APPLICABILITY: When associated DG is required to be OPERABLE.
,

ACTIONS !
|

.................................----NOTE--------------------------...-------- 1

'

Separate Condition entry is allowed for each DG, except for Conditions A, C,
and D. :

..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

|

|

A. Fuel oil level A.1 Restore fuel oil 48 hours I
< 49,500 gal and level to within
> 42,800 gal in limits.
storage tanks.

B. One or more DGs with B.1 Restore lube oil 48 hours
lube oil inventory inventory to within
< 504 gal and limits.
> 432 gal.

C. Stored fuel oil total C.1 Restore stored fuel 7 days
particulates not oil total
within limit. particulates to

within limit.

L (continued)
|

i

!
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Diesel Fuel Oil, Lube Oil, and Starting Air
3.8.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. New fuel oil D.1 Restore stored fuel 30 days i

properties not within oil properties to
limits. within limits.

E. One or more DGs with E.1 Restore starting air 48 hours
starting air receiver receiver pressure to
pressure < 200 psig 2: 200 psig,
and 2 125 psig.

F. Required Action and F.1 Declare associated Immediately
associated Completion DG(s) inoperable.
Time of Condition A,
B, C, D, or E not met.

0B-

One or more DGs with
diesel fuel oil, lube
oil, or starting air
subsystem not within
limits for reasons
other than
Condition A, B, C, D,
or E.

ccoper 3.8-14 Amendment No. 178
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Dic e1 Fuel Oil, Lube Oil, and Starting Air
3.8.3

SVRVEILLANCE REQUIREMENTS

SVRVEILLANCE FREQUENCY

SR 3.8.3.1 Verify the fuel oil storage tanks contain a 31 days
combined volume of 2 49,500 gal of fuel.

SR 3.8.3.2 Verify lube oil inventory is 1504 gal. 31 days

SR 3.8.3.3 Verify fuel oil properties of new and In accordance
stored fuel oil are tested in accordance with the Diesel
with, and maintained within the limi;.s of, Fuel Oil
the Diesel Fuel Oil Testing Program. Testing. Program

SR 3.8.3.4 Verify each DG has a minimum of one air 31 days
start receiver with a pressure 2 200 psig.

SR 3.8.3.5 Check for and remove accumulated water from 31 days
each fuel oil storage tank.

Cooper 3.8-15 Amendment No. 178
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DC Sources --Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources --Operating
4

-LCO 3.8.4 The Division-1 and Division 2125 V and 250 V DC electrical
power subsystems shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3. >

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

'A. One 125 V DC A.1 Restore 125 V DC 2 hours
electrical power electrical power
subsystem inoperable. subsystem to OPERABLE

status.
.

B. Required Action and B.1 Be in MODE 3. 12 hours
,

associated Completion :
Time of Condition A AND '

not met.
B.2 Be in MODE 4. 36 hours .

C. One 250 V DC C.1 Declare associated Immediately
11ectrical power supported features

[. ;ubsystem inoperable. inoperable.

- ,

:

,

.

.

)

:

Cooper 3.8-16 Amendment No. 178

,

.

, ,-



,
-..

hY
u ,

; DC Sources - Operating
! 3.8.4

SURVEILLANCE REQUIREMENTS

. SURVEILLANCE FREQUENCY

|

SR 3.8.4.1' Verify battery terminal voltage on float 7 days
charge is: !

a. 1 125 V for the 125 V batteries; and

b. 1 250 V for the 250 V batteries. *

SR 3.8.4.2 Verify no visible corrosion at battery 92 days
terminals and connectors.

DE
i

Verify battery connection resistance is
1 1.5E-4 ohm for inter-cell connections,
s 2.8E-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 physical 1

damage or abnormal deterioration that
degrades battery performance.

,

1

SR 3.8.4.4 Remove visible corrosion and verify battery 18 months i

cell to cell and terminal connections are |
coated with anti-corrosion material.

SR 3.8.4.5 Verify battery connection resistance is 18 months
11.5E-4 ohm for inter-cell connections,
s 2.8E-4 ohm for inter-rack connections,
s 1.5E-4 chm for inter-tier connections,
and s 1.5E-4 ohm for terminal connections.

(continued)

i.

|

|

Cooper 3.8-17 Amendment No. 178

4



. .- . .. --- -. - -------

a'.

l'
DC Sources - Operating

3.8.4
|

| SURVEILLANCE REQUIREMENTS (continued) !

L SURVEILLANCE FREQUENCY l

I

!SR 3.8.4.6 Verify: 18 months |

)
a. Each required 125 V battery charger

supplies 2 200 amps at 2 125 V for
| 2 4 hours; and

b. Each required 250 V battery charger
supplies 2 200 amps at 2 250 V for

j 2 4 hours. j

!

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
once per 60 months.

2. This Surveillance shall not be |

performed in MODE 1, 2, or 3.
However, credit may be taken for
unplanned events that satisfy this SR.

...........................................

1

Verify battery capacity is adequate to 18 months
supply, and maintain in OPERABLE status,
the required emergency loads for the design
duty cycle when subjected to a battery
service test.

(continued)

|

|
!

l

i
I

;
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DC Sources --Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8 -------------------NOTE--------------------
This Surveillance shall not be performed in
MODE 1, 2, or 3. However, credit may be
taken for unplanned events that satisfy
this SR.
......................................_____

Verify battery capacity is 2 90% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND
performance discharge test.

,

18 months when
battery shows
degradation or
has reached 85%
of expected
life with
capacity
< 100% of
manufacturer's
rating

AND

24 months when
battery has
reached 85% of
the expected
life with
capacity
2 100% of
manufacturer's
rating

Cooper 3.8-19 Amendment No. 178
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*
DC Sources -Shutdown ,

3.8.5
.

..

3.8 ELECTRICAL POWER SYSTEMS
,

:

3.8.5 DC Sources -- Shutdown '

:LCO 3.8.5 DC electrical power subsystems shall' be OPERABLE to support
the DC electrical power distribution subsystem (s) required -

by LCO 3.8.8, " Distribution Systems -- Shutdown."
;

. APPLICABILITY: MODES 4 and 5,
During movement of irradiated fuel assemblies in the

,

secondary containment.

ACTIONS

-------------------------------------NOTE-------------------------------------
.LC0 3.0.3 is not applicable
..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Declare affected Immediately
DC electrical power required feature (s).
subsystems inoperable. inoperable, j

EB

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately -

irradiated fuel |

assemblies in the !
secondary
containment.

AND

(continued)

4
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DC Sources - Shutdown
3.8.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.3 Initiate action to Immediately
suspend operations
with a potential for
draining the reactor
vessel.

AND

A.2.4 Initiate action to Immediately
restore required DC
electrical power
subsystems to
OPERABLE status.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 -------------------NOTE--------------------
The following SRs are not required to be
performed: 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 3.8.4.4 SR 3.6.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8
SR 3.8.4.3 SR 3.8.4.6

;

|

!
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IBattery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS
i

3.8.6. Battery Cell Parameters

LC0 3.8.6 Battery cell parameters for the 125 V and 250 V batteries-
shall be within the limits of Table 3.8.6-1.

MQ

Battery cell average electrolyte temperature for the 125 V
and 250 V batteries shall be within required limit. -

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 cells 1 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 |

A.2 Verify battery cell 24 hours i
parameters meet 1

Table 3.8.6-1 AND
]Category C limits.
,

Once per 7 days !

thereafter

AND

(continued)
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Battery Cell Parameters
3.8.6

| ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME '

|

A. (continued) A.3 Restore battery cell 31 days
parameters to |
Category A and B |
limits of '

Table 3.8.6-1.
i

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met. j

M

One or more batteries
with average.
electrolyte i

temperature of the
. representative cells
not within limits.

M

One or more batteries
with one or more
battery cell
parameters not within
Category C limits.

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)
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Battery Cell Parameters
.3.8.6

i

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR'3.8.6[2. . Verify battery cell parameters meet 92 days
Table 3.8.6-1 Category B. limits.

AND

Once within
24 hours-after
battery
discharge
< 105 V for a
125 V battery
or < 210 V for
a 250 V battery

AND

Once within
24 hours after
battery
overcharge
> 140 V for a-

: 125 V battery
or > 280 V for
a 250 V battery

SR 3.8.6.3 Verify average electrolyte temperature of 92 days
representative cells is 2 70*F.

..

I

I

i
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2 Battery Cell Parameters |

3.8.6
,

! Table 3.8.6-1 (page 1 of 1)
; Battery Cell Parameter Requirements

i

| PARAMETER CATEGORY A: CATEGORY B: CATEGORY C:
i LIMITS FOR EACH LIMITS FOR EACH LIMITS FOR EACH

DESIGNATED PILOT CONNECTED CELL CONNECTED CELL'

CELL

:

Electrolyte > Minimum level > Minimum level Above top of |
Level indication mark, and indication mark, plates, and not I

*

s % inch above and 1 % inch above overflowing
i maximum level maximum level
| indication mark (a) indication mark (a)

!i
: -

!
Float Voltage 2 2.13 V 2 2.17 V > 2.10 V-

i
,

i
!

i Specifi
i Gravityt )(c)

-> 1.195 2 1.190 Not more than
b 0.020 below

I AND average of all
!

; connected cells
: Average of all
j connected cells AND
4 > 1.200 l

Average of all
'

1
,

connected cells4

j 2 1.190

'
w

;

4 (a) It'is acceptable for the electrolyte level to temporarily increase above
: the specified maximum level during and following equalizing charges

provided it is not overflowing.
.

I
(b) Corrected for electrolyte temperature and level. Level correction is

.

not required, however, when on float charge and battery charging current
is < 2 amps.<

(c) A battery charging current of < 2 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 of the 7 day
allowance.
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Distribution Systems --Operating
3.8.7

,

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Distribution Systems --Operating

LCO 3.8.7 The AC and DC electrical power distribution subsystems in !

Table 3.8.7-1 shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS :

CONDITION REQUIRED ACTION COMPLETION TIME

A. 0ne 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 i

LC0 ]

B. One 125 V DC B.1 Restore 125 V DC 2 hours
electrical power electrical power
distribution subsystem distribution AND
inoperable. subsystem to OPERABLE

status. 16 hours from |
discovery of i

'failure to meet
LC0

(continued)
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! Distribution Systems - Operating
3.8.7

a
ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
!

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A or AND
B not met.

C.2 Be in MODE 4. 36 hours

D. One or more 250 V DC D.1 Declare associated Immediately
electrical power supported feature (s)
distribution inoperable.
subsystems inoperable.

E. Two or more electrical E.1 Enter LC0 3.0.3. Immediately
power distribution
subsystems inoperable

.

'that result in a loss
of function.

SURVEILLANCE REQUIREMENTS
_

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify corract hreaker alignments and 7 days
voltage to required AC and DC, electrical
power distribution subsystems.

Cooper 3.8-27 Amendment No. 178
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Distribution Systems --Operating
3.8.7

Table 3.8.7-1 (page 1 of 1)
AC and DC Electrical Power Distribution Systems

TYPE VOLTAGE DIVISION 1* DIVISION 2*

AC safety buses 4160 V Critical Bus IF Critical Bus 1G

480 V Critical Bus IF Critical Bus 1G

DC buses 125 V Bus IA Bus IB

250 V Bus lA Bus IB

Each division of the AC, the 125 V DC, and the 250 V DC electrical power*
-

distribution systems is a subsystem.

|

|

I

|

)

|

I

i

i
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1

Distribution Systems -- Shutdown
3.8.8

i

3.8 ELECTRICAL POWER SYSTEMS

3.8.8 - Distribution Systems -- Shutdown

LC0 3.8.8 The necessary portions of the AC and DC electrical power
distribution subsystems shall be OPERABLE to support
equipment required to be OPERABLE.

APPLICABILITY: MODES 4 and 5,
During movement of irradiated fuel-assemblies in the

secondary containment.

ACTIONS

-----------------------------------NOTE---------------------------------------
LC0 3.0.3 is not applicable
________.________________________________________..__ ______ ...___ ..________

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Declare associated Immediately
AC or DC electrical supported required
power distribution feature (s)
subsystems inoperable. inoperable.

0B i

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies in the
secondary
containment.

AND

A.2.3 Initiate action to Immediately
suspend operations
with a potential for
draining the reactor
vessel.

AND

(continued)
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Distribution Systems - Shutdown
3.8.8

ACTIONS '

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate actions to Immediately
restore required AC
and D'. electrical
powe: distribution
subsystems to
OPERABLE status.

AND

A.2.5 Declare associated Immediately
required shutdown
cooling subsystem (s)
inoperable and not in
operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.8.1 Verify correct breaker alignments and 7 days
voltage to required AC and DC electrical
power distribution subsystems.

Cooper 3.8-30 Amendment No. 178
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Refueling Equipment Interlocks
3.9.1

t

3.9 REFUELING OPERATIONS

3.9.1 Refueling Equipment Interlocks

LCO 3.9.1 The refueling equipment interlocks associated with the
reactor mode switch refuel position shall be OPERABLE.

APPLICABILITY: During in-vessel fuel movement with equipment associated
with the interlocks when the reactor mode switch is in
the refuel position.

I

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Suspend in-vessel immediately
refueling equipment fuel movement with
interlocks inoperable. equipment associated

with the inoperable
interlocks (s) .

I

!

|
;

|

|

|

l
|

|
|

|
1

l
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Refueling Equipment Interlocks
3.9.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.1.I' Perform CHANNEL. FUNCTIONAL TEST on each of 7 days
the following required refueling equipment

. interlock inputs:

a. All-rods-in,

b. Refuel platform position,

c. Refuel platform fuel grapple, fuel
'caded,

d. Refuel platform fuel grapple not full
up,

e. Refuel platform frame mounted hoist,
fuel loaded, ;

f. Refuel platform monorail mounted
hoist, fuel loaded, and

g. Service platform hoist, fuel loaded. :

,

d

4

T

1 t

n
;

!

Cooper 3.9-2 Amendment No. 178
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Refuel Position One-Rod-Out Interlock
3.9.2

3.9 REFUELING OPERATIONS

3.9.2 Refuel Position One-Rod-Out Interlock

LC0 3.9.2 The refuel position one-rod-out interlock shall be OPERABLE.

APPLICABILITY: MODE 5 with the reactor mode switch in the refuel position
and any control rod withdrawn.

ACTIONS
:

CONDITION REQUIRED ACTION COMPLETION TIME

A. Refuel position A.1 Suspend control rod Immediately
one-rod-out interlock withdrawal.
inoperable.

AND

A.2 Initiate action to Immediately
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify reactor mode switch locked in refuel 12 hours ;

position.

SR 3.9.2.2 -------------------NOTE--------------------
'

Not required to be performed until I hour
after any control rod is withdrawn. ;
...........................................

Perform CHANNEL FUNCTIONAL TEST. 7 days

I

Cooper 3.9-3 Amendment No. 178
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; Control Rod Position
! 3.9.3

3.9 REFUELING OPERATIONS
,

|
| 3.9.3 Control Rod Position
|

LC0 3.9.3 All control rods shall be fully inserted.

APPLICABILITY: When loading fuel assemblies into the core.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more control A.1 Suspend loading fuel Immediately
rods not fully assemblies into the ,

inserted. core, l

I

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.3.1 Verify all control rods are fully inserted. 12 hours

!

I
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Control Rod Position Indication
3.9.4

3.9 REFUELING OPERATIONS
'

3.9.4 Control Rod-Position Indication

LCO 3.9.4 The control rod " full-in" position indication channel for
each control rod shall be OPERABLE.

APPLICABILITY: MODE 5.

ACTIONS

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each required channel.
..._____....._________.... __________ .....__......________............._____.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.l.1 Suspend in-vessel Immediately
control rod " full-in" fuel movement.
position indication
channels inoperable. AND

A.1.2 Suspend control rod Immediately
withdrawal.

AND

A.I.3 Initiate action to Immediately
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

08
(continued)
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Control Rod Position Indication
3.9.4

ACTIONS
i

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.1 Initiate action to Immediately
fully insert the
control rod
associated with the 1

inoperable position i
indicator. )

E
|

A.2.2 Initiate action to Immediately |
'disarm the control

rod drive associated
with the fully I

inserted control rod. I

SURVEILLANCE REQUIREMEt4TS

SURVEILLANCE FREQUENCY

SR 3.9.4.1 Verify the required channel has no Each time the
" full-in" indication on each control rod control rod is
that is not " full-in." withdrawn from

the " full-in"
position

Cooper 3.9-6 Amendment No. 178
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Control Rod OPERABILITY--Refueling
3.9.5

3.9 REFUELING OPERATIONS

3.9.5 Control Rod OPERABILITY--Refueling

LCO 3.9.5 Each withdrawn control rod shall be OPERABLE.

APPLICABILITY: MODE 5.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more withdrawn A.1 Initiate action to Immediately
control rods fully insert
inoperable. inoperable withdrawn

control rods.

|

SURVEILLANCE REQUIREMENTS

ISURVEILLANCE FREQUENCY
1

i

SR 3.9.5.1 -------------------NOTE-------------------- j
Not required to-be performed until 7 days i
after the control rod is withdrawn. !

1...........................................

Insert each withdrawn control rod at least 7 days
one notch.

SR 3.9.5.2 Verify each withdrawn control rod scram 7 days
accumulator pressure is 1 940 psig.

!

|
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RPV Water Level
3.9.6

3.9 REFUELING OPERATIONS

3.9.6 Reactor Pressure Vessel (RPV) Water Level

LC0 3.9.6 RPV water level shall be 121 ft above the top of the
RPV flange.

APPLICABILITY: During movement of irradiated fuel assemblies within
the RPV,

During movement of new fuel assemblias or handling of
control rods within the RPV, when irradiated fuel
assemblies are seated within the RPV.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RPV water level not A.1 Suspend movement of Immediately
within limit. fuel assemblies and

handling of control
rods within the RPV.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.6.1 Verify RPV water level is 2 21 ft above the 24 hours '

top of the RPV flange.
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RHR--High Water Level
3.9.7

3.9 REFUELING OPERATIONS
i

3.9.7 Residual Heat Removal (RHR)--High Water Level

LCO 3.9.7 One RHR shutdown cooling subsystem shall be OPERABLE and in
operation.

----------------------------NOTE--------------------.-------
The required RHR shutdown cooling subsystem may be removed
from operation for up to 2 hours per 8 hour period.
............................................................

APPLICABILITY: MODE 5 with irradiated fuel in .ne reactor pressure
vessel (RPV) and the water level 2 21 ft above the top
of the RPV flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required RHR shutdown A.1 Verify an alternate 1 hour
cooling subsystem method of decay heat
inoperable, removal is available. AND

Once per
24 hours
thereafter

B. Required Action and 8.1 Suspend loading Immediately
associated Completion irradiated fuel
Tit.e of Condition A not assemblies into
met. the RPV.

AND

(continued)

|
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!

RHR-High Water Level
3.9.7

h ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

i B. (continued) B.2 ' Initiate action to Immediately
restore secondary
containment to '

OPERABLE status.,

E,

l-

B.3 Initiate action to Immediately
restore one standby-
gas treatment
subsystem to OPERABLE
status.

AND

i
i B.4 Initiate action to Immediately

restore isolation ,

capability in each
required secondary
containment :

penetration flow path
not isolated.

C. No RHR shutdown C.1 Verify reactor coolant I hour from
cooling subsystem in circulation by an discovery of no
operation. alternate method, reactor coolant

circulation

AND

Once per j
12 hours '

thereafter

AND

C.2 Monitor reactor Once per hour
coolant temperature.
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| RHR-High Water Level
3.9.7

;

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

'SR 3.9.7.1 V3rify one RHR shutdown cooling subsystem 12 hours
is coerating.

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

;

-

,
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RHR--Low Water Level
3.9.8

3.9- REFUELING OPERATIONS

3.9.8 -Residual Heat Removal (RHR)--Low Water Level

LC0 3.9.8 Two RHR shutdown cooling subsystems shall be OPERABLE, and
one RHR shutdown cooling subsystem shall be in operation.

----------------------------NOTE----------------------------
The required operating shutdown cooling subsystem may be
removed from operation for up to 2 hours per 8 hour period.
.............____...__....._______..._______________________

APPLICABILITY: N0DE 5 with irradiated fuel in the reactor pressure
vessel (RPV) and the water level < 21 ft above the top
of the RPV flange.

ACTIONS

L
CONDITION REQUIRED ACTION COMPLETION TIME

4

A. One or two required A.1 Verify an alternate I hour
RHR shutdown cooling method of decay heat
subsystems inoperable. removal is available AND

for each inoperable
required RHR shutdown Once per
cooling subsystem. 24 hours-

; thereafter

<

B. Required Action and B.1 Initiate action to Immediately
associated Completion restore secondary
Time of Condition A containment to
not met. OPERABLE status.

AND

(continued).

,

;

:
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RHR--Low Water Level
3.9.8

ACTIONS |

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.2 Initiate action to Immediately
restore one standby
gas treatment
subsystem to OPERABLE
status.

AND

B.3 Initiate action to Immediately
restore isolation
capability in each
required secondary
containment
penetration flow path
not isolated.

C. No RHR shutdown C.1 Verify reactor 1 hour from '

cooling subsystem in coolant circulation discovery of no
operation. by an alternate reactor coolant

method. circulation

AND

Once per
12 hours
thereafter

AR

C.2 Monitor reactor Once per hour
coolant temperature.

.
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. c_ !

,

f.-
RHR-Lew' Water Level

3.9.8 !
1

1

SURVEILLANCE REQUIREMENTS ,

i

SURVEILLANCE FREQUENCYt-

1

SR 3.9.8.1 Verify one RHR shutdown cooling subsystem 12 hours 1

!-is operating.

|-
l=
|
L

l'

1'
| .-

.. !

I
.

|- l
i

|

| '.

>

(;

.:)
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l- Inservice Leak and Hydrostatic Testing Operation |

| 3.10.1
!

3.10 SPECIAL OPERATIONS

3.10.1 Inservice Leak and Hydrostatic Testing Operation

LCO 3.10.1 The average reactor coolant temperature specified in
Table 1.1-1 for MODE 4 may be changed to "NA," and operation
considered not to be in MODE 3; and the requirements of
LC0 3.4.8, " Residual Heat Removal (RHR) Shutdown Cooling
System--Cold Shutdown," may be suspended, to allow
performance of an inservice leak or hydrostatic test '

provided the following MODE 3 LCOs are met:

a. LC0 3.3.6.2, " Secondary Containment Isolation
Instrumentation," Functions 1 and 3 of Table 3.3.6.2-1;

| b. LCO 3.6.4.1, " Secondary Containment";.
|

| c. LC0 3.6.4.2, " Secondary Containment Isolation
Valves (SCIVs)"; and

d. LC0 3.6.4.3, " Standby Gas Treatment (SGT) System."

l

| APPLICABILITY: MODE 4 with average reactor coolant temperature > 212*F. |

f I

| 1

! .

! i
t 1

l

|

|

|

|-
I

i

:

4
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Inservice Leak and Hydrostatic Testing Operation
3.10.1

ACTIONS

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each requirement of the LCO.
...............__.........__.................................______....__...__

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more of the A.1 --------NOTE---------
above requirements not Required Actions to
met. be in MODE 4 include

reducing average '

reactor coolant
temperature to
1 212'F.
.....................

Enter the applicable Immediately
Condition of the
affected LC0.

Og

A.2.1 Suspend activities Immediately
that could increase
the average reactor
coolant temperature
or pressure.

AND

A.2.2 Reduce average 24 hours
reactor coolant
temperature to

'

s 212*F.

.

J
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Inservice Leak and Hydrostatic Testing Operation a

3.10.1

SURVEILLANCE REQUIREMENTS
'

SURVEILLANCE FREQUENCY

,SR 3.10.1.1 Perform the applicable SRs for the required According to
MODE 3 LCOs. the applicable

SRs .-

,

,

i

:
i

t

i

I

i
l

l
I

|
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Reactor Mode Switch Interlock Testing '

3.10.2
.

3.10 SPECIAL OPERATIONS

3.10.2 Reactor Mode Switch Interlock Testing

LC0 3.10.2 The reactor mode switch position specified in Table 1.1-1
for MODES 3, 4, and 5 may be changed to include the run,
startup/ hot standby, and refuel position, and operation
considered not to be in MODE 1 or 2, to allow testing of
instrumentation associated with the reactor mode switch
interlock functions, provided:

a. All control rods remain fully inserted in core cells
containing one or more fuel assemblies; and

b. Ho CORE ALTERATIONS are in progress.
6

APPLICABILITY: MODES 3 and 4 with the reactor mode switch in the run,
startup/ hot standby, or refuel position,

MODE 5 with the reactor mode switch in the run or
startup/ hot standby position.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more of the A.1 Suspend CORE Immediately
above requirements not ALTERATIONS except
met. for control rod

insertion.

AND

A.2 Fully insert all I hour
insertable control
rods in core cells
containing one or
more fuel assemblies.

AND

(continued)
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Reactor Mode Switch Interlock Testing '

3.10.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.3.1 Place the reactor I hour
mode switch in the
shutdown position. !

QB

A.3.2 --------NOTE---------
Only applicable in
MODE 5.
_____________________

Place the reactor I hour
mode switch in the
refuel position

|
|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.10.2.1 Verify all control rods are fully inserted 12 hours
in core cells containing one or more fuel
assemblies.

SR 3.10.2.2 Verify no CORE ALTERATIONS are in progress. 24 hours

Cooper 3.10-5 Amendment No. 178
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Single Control Rod Withdrawal-Hot Shutdown
3.10.3

3.10 SPECIAL OPERATIONS

3.10.3 Single Control Rod Withdrawal-Hot Shutdown

LCO 3.10.3 The reactor mode switch position specified in Table 1.1-1
for MODE 3 may be changed to include the refuel position,
and operation considered not to be in MODE 2, to allow
withdrawal of a single control rod, provided the following
requirements are met:

a. LC0 3.9.2, " Refuel Position One-Rod-Out Interlock";

b. LC0 3.9.4, " Control Rod Posit:on Indication";

c. All other cor. trol rods are fu'.ly inserted; and

d. 1. LC0 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation," MODE 5 requirements for
Functions 1.a, 1.b, 7.a, 7.b, 10, and 11 of
Table 3.3.1.1-1,

LC0 3.3.8.2, " Reactor Protection System (RPS)
Electric Power Monitoring," MODE 5 requirements, and

LC0 3.9.5, " Control Rod OPERABILITY-Refueling,"

0R
_

2. All other control rods in a five by five array
centered on the control rod being withdrawn are
disarmed; at which time LC0 3.1.1, " SHUTDOWN
MARGIN (SDM)," MODE 3 requirements, may be changed

,

to allow the single control rod withdrawn to be l

assumed to be the highest worth control rod.

I

APPLICABILITY: MODE 3 with the reactor mode switch in the refuel position.

|

|
|
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Single Control Rod Withdrawal-Hot Shutdown
3.10.3

ACTIONS

...__.........____....---------------NOTE-------------------------------------
Separate Condition entry is allowed for each requirement of the LCO.
__..............______................................._____.......__ _____...

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more of the A.1 --------NOTES--------
above requirements not 1. Required Actions j
met. to fully insert '

all insertable
j

control rods i

include placing
the reactor mode '

switch in the
shutdown position.

2. Only applicable if
the requirement
not met is a 1

required LCO.
'

..........___________

Enter the applicable Immediately
,

Condition of the |

affected LCO. l

og

A.2.1 Initiate action to Immediately
fully insert all

insertable control
rods.

AND

A.2.2 Place the reactor 1 hour
mode switch in the
shutdown position.

Cooper 3.10-7 Amendment No. 178
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Single Control Rod Withdrawal-Hot Shutdown
3.10.3 ;

!
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

i

SR 3.10.3.1 Perform the applicable SRs for the According to
required LCOs. the applicable '

SRs

SR 3.10.3.2 -------------------NOTE-------------------- l
Not required to be met if SR 3.10.3.1 is I

satisfied for LC0 3.10.3.d.1 requirements.
...........................................

Verify all control rods, other than the 24 hours
control rod being withdrawn, in a five by
five array centered on the control rod
being withdrawn, are disarmed.

SR 3.10.3.3 Verify all control rods, other than the 24 hours
control rod being withdrawn, are fully
inserted.

Cooper 3.10-8 Amendment No. 178
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i

Single Control Rod Withdrawal-Cold Shutdown
3.10.4

;

3.10 SPECIAL OPERATIONS
^

3.10.4 Single Control Rod Withdrawal-Cold Shutdown

'

LC0 3.10.4 The reactor mode switch position specified in Table 1.1-1
for MODE 4 may be. changed to include the refuel position,
and operation considered not to be in M0DE 2, to allow,

withdrawal of a single control rod, and subsequent removal,

; of the associated control rod drive (CRD) if desired,
provided the following requirements are met:

,

a. All other control rods are fully inserted;

b. 1. LC0 3.9.2, " Refuel Position One-Rod-Out Interlock,"
and

; LC0 3.9.4, " Control Rod Position Indication,"
'

M
5 2. A control rod withdrawal block is inserted;
'

c. 1. LC0 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation," MODE 5 requirements for
Functions 1.a, 1.b, 7.a, 7.b, 10, and 11 of

; Table 3.3.1.1-1,

LC0 3.3.8.2, " Reactor Protection System (RPS)
Electric Power Monitoring," MODE 5 requirements, and,

LC0 3.9.5, " Control Rod OPERABILITY-Refueling,"

! E
2. All other control rods in a five by five array

centered on the control rod being withdrawn are
disarmed; at which time LC0 3.1.1, " SHUTDOWN
MARGIN (SDM)," MODE 4 requirements, may be changed
to allow the single control rod withdrawn to be

,

assumed to be the highest worth control rod.;

t

APPLICABILITY: MODE 4 with the reactor mode switch in the refuel position.

Cooper 3.10-9 Amendment No. 178
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Single Control-Rod Withdrawal-Cold Shutdown S

'3.10.4

| ACTIONS
i

|. .....................................N0TE-------------------------------------

| Separate Condition entry is allowed for each requirement of the LCO.
"

..............................................................................

!

CONDITION . REQUIRED ACTION COMPLETION TIME
i

A., One or more of the A.1 --------NOTES--------
above requirements.'not 1. Required Actions
met with the affected to fully insert
control-rod all insertable J

! nsertable, control rods ,
'

include placing |
the reactor mode 1t

switch in the
shutdown
position.

I i

2. Only applicable !

if the
'

requirement net
met is a-

; required LCO.
.....................

Enter the applicable Immediately
Condition of the
affected LCO.

M

A.2.1 Initiate action to Immediately
fully insert all
insertable control
rods.

AND

A.2.2 Place the reactor I hour
mode switch.in the
shutdown position.

(continued)

l'
,
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Single Control Rod Withdrawal-Cold Shutdown
*

_'
._ .

.
,

'

i
-

4

3.10.4 ''

ACTIONS (continued),

;- CONDITION REQUIRED ACTION COMPLETION TIME !

. ,

t

~ One or more 9 the B.1 Suspend withdrawal of Immediatelyi- -B.
above requirements not the control rod and4

. met with the affected. . removal of ;
control rod not associated CRD.
insertable. '

ANQ

B.2.1 Initiate action to Immediately
fully insert all

control rods. .

98

.

B.2.2 Initiate action to Immediately
satisfy the ,

requirements of
this LCO. -

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.10.4.1 Perform the applicable SRs for the According to
required LCOs. the applicable 1

SRs |

,

(continued)
,

|
!

j

!

|
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Single Control Rod Withdrawal-Cold Shutdown
3.10.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.10.4.2 -------------------NOTE--------------------
Not required to be met if SR 3.10.4.1 is
satisfied for LCO 3.10.4.c.1 requirements.
...........................................

Verify all control rods, other than the 24 hours
control rod being withdrawn, in a five by
five array centered on the control rod
being withdrawn, are disarmed.

SR 3.10.4.3 Verify all control rods, other than the 24 hours.

control rod being withdrawn, are fully
inserted.

i
1

,

T

SR 3.10.4.4 -------------------NOTE--------------------.

Not required to be met if SR 3.10.4.1 is,

satisfied for LC0 3.10.4.b.1 requirements.
; ...........................................

Verify a control rod withdrawal block is 24 hours,

inserted.
1

4

!
1

t. l
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Single CRD Removal-Refueling )
3.10.5 l

|
I

3.10 SPECIAL OPERATIONS !

l
3.10.5 Single Control Rod Drive (CRD) Removal-Refueling '

LCO 3.10.5 The requirements of LC0 3.3.1.1, " Reactor Protection
System (RPS) Instrumentation"; LC0 3.3.8.2, " Reactor
Protection System (RPS) Electric Power Monitoring";
LC0 3.9.1, " Refueling Equipment Interlocks"; LCO 3.9.2,
" Refuel Position One-Rod-Out Interlock''; LC0 3.9.4, " Control
Rod Position Indication"; and LC0 3.9.5, " Control Rod )'
OPERABILITY-Refueling," may be suspended in MODE 5 to allow

]the removal of a single CRD associated with a control rod
withdrawn from a core cell containing one or more fuel l

assemblies, provided the following requirements are met:
I

a. All other control rods are fully inserted, ;

b. All other control rods in a five by five array centered
on the withdrawn control rod are disarmed,

;

l

c. A control rod withdrawal block is inserted, and
LC0 3.1.1, " SHUTDOWN MARGIN (SDM)," MODE 5 requirements
may be changed to allow the single control rod withdrawn
to be assumed to be the highest worth control rod; and i

d. No other CORE ALTERATIONS are in progress.

l
APPLICABILITY: MODE 5 with LC0 3.9.5 not met. l

I
1

ACTIONS
'

CONDITIOk REQUIRED ACTION COMPLETION TIME

A. One or more of the A.1 Suspend removal of Immediately
above requirements not the CRD mechanism.
met.

AND

(continued)
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Single CR0 Remova'l-Refueling
3.10.5 i

i

ACTIONS :

1,

CONDITION REQUIRED ACTION COMPLETION TIME

;

;A. (continued) A.2.1 Initiate action to Immediately i
fully insert all i
control rods. !

QB !

A.2.2 Initiate action to Immediately i
*

satisfy the i

requirements of
this LCO.,

,

i

!

!

SURVEILLANCE REQUIREMENTS ;

. SURVEILLANCE FREQUENCY

SR 3.10.5.1 Verify all control rods, other than the 24 hours
control' rod withdrawn for the removal of'

the associated CRD, are fully inserted.
,

1,

SR 3.10.5.2 Verify all control rods, other than the 24 hours I

control rod withdrawn for the removal of ,

the associated CRD, in a five by five array
l

centered on the control rod withdrawn for
,

the removal of the associated CRD, are I
.,

disarmed.
1

,.

SR 3.10.5.3 Verify a control rod withdrawal block is 24 hours
inserted. I

!

l
SR 3.10.5.4 Perform SR 3.1.1.1. According to |

SR 3.1.1.1

(continued)

i
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Single CRD Removal-Refueling
-3.10.5

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.10.5.5 Verify no other CORE ALTERATIONS are in 24 hours
progress. '

V

4

.

r

;

,

t

e
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Multiple Control Rod Withdrawal--Refueling
3.10.6

3.10 SPECIAL OPERATIONS

3.10.6 Multiple Control Rod Withdrawal--Refueling

LCO 3.10.6 The requirements of LC0 3.9.3, " Control Rod Position";
LC0 3.9.4, " Control Rod Position Indication"; and LC0 3.9.5,
" Control Rod OPERABILITY--Refueling," may be suspended, and '

the " full-in" position indications may be bypassed for any
number of control rods in MODE 5, to allow withdrawal of
these control rods, removal of associated control rod
drives (CRDs), or both, provided the following requirements
are met:

a. The four fuel assemblies are removed from the core cells
associated with each control rod or CRD to be removed;

b. All other control rods in core cells containing one or
more fuel assemblies are fully inserted; and

c. Fuel assemblies shall only be loaded in compliance with
an approved spiral reload sequence.

APPLICABILITY: MODE 5 with LC0 3.9.3, LC0 3.9.4, or LC0 3.9.5 not met.

ACTIONS
_

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more of the A.1 Suspend withdrawal of Immediately
above requirements not control rods and
met. removal of

associated CRDs.

AND

A.2 Suspend loading fuel Immediately
assemblies.

AND

(continued)

.
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Multiple Control Rod Withdrawal-Refueling
3.10.6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

! A. (continued) A.3.1 Initiate action to Immediately,
fully insert all

control rods in core
cells containing one
or more fuel
assemblies.

M

A.3.2 Initiate action to Immediately
satisfy the
requirements of
this LCO.

SVRVEILLANCE REQUIREMENTS

SVRVEILLANCE FREQUENCY

SR 3.10.6.1 Verify the four fuel assemblies are removed 24 hours
from core cells associated with each
control rod or CR0 removed.

SR 3.10.6.2 Verify all other control rods in core cells 24 hours
containing one or more fuel assemblies are
fully inserted.

SR 3.10.6.3 -------------------NOTE--------------------
Only required to be met during fuel
loading.
.....____..._____.... __..____.____..... __

Verify fuel assemblies being loaded are in 24 hours
compliance with an approved spiral reload

! sequence.

i

{'
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Control Rod Testing-Operating
3.10.7

3.10 SPECIAL OPERATIONS

3.10.7 Control Rod Testing-Operating

LC0 3.10.7 The requirements of LC0 3.1.6, " Rod Pattern Control," may be
suspended to allow performance of SDM testing, control rod
scram time testing, and control rod friction testing,
provided:

a. The banked position withdrawal sequence requirements of
SR 3.3.2.1.8 are changed to require the control rod
sequence to conform to the specified test sequence.

OR

b. The RWM is bypassed; the requirements of LC0 3.3.2.1,
" Control Rod Block Instrumentation," Function 2 are
suspended; and conformance to the approved control rod
sequence for the specified test is verified by a second
licensed operator or other qualified member of the
technical staff.

APPLICABILITY: MODES 1 and 2 with LC0 3.1.6 not met.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirements of A.1 Suspend performance Immediately
the LC0 not met. of the test and

exception to
LC0 3.1.6.

Cooper 3.10-18 Amendment No. 178
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Control Rod Testing--Operating '."
3.10.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.10.7.1 -------------------NOTE--------------------
Not required to be met if SR 3.10.7.2
satisfied.
....___._________.......____.__..___.......

Verify movement of control rods is in During control
compliance with the approved control rod rod movercent
sequence for the specified test by a second
licensed operator or other qualified member
of the technical staff.

SR 3.10.7.2 -------------------NOTE--------------------
Not required to be met if SR 3.10.7.1
satisfied.
____. ____...... ____......________________

Verify control rod sequence input to Prior to
the RWM is in conformance with the approved control rod
control rod sequence for the specified movement
test.

J
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SDM Test-Refueling
3.10.8

3.10 SPECIAL OPERATIONS

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1
for MODE 5 may be changed to include the startup/ hot standby
position, and operation considered not to be'in MODE 2, to
allow SDM testing, provided the following requirements are
met:

a. LC0 3.3.1.1, " Reactor Protection System
Instrumentation," MODE 2 requirements for Functions 2.a
and 2.e of Table 3.3.1.1-1;

b. ' LC0 3.3.2.1, " Control Rod Block Instrumentation,".

MODE 2 requirements for Function 2 of
Table 3.3.2.1-1, with the banked position withdrawat
sequence requirements of SR 3.3.2.1.8 changed to
require the control rod sequence to conform to the :

SDM test sequence,

QB l

2. Conformance to the approved control rod sequence for
the SDM test is verified by a second licensed
operator or other qualified member of the technical
staff;

c. Each withdrawn control rod shall be coupled to the
associated CRD;

d. All control rod withdrawals during out of sequence !
control rod moves shall be made in notch out mode;

e. No other CORE ALTERATIONS are in progress; and '

!

f. CRD changing water header pressure 2 940 psig. |
l

!
!

APPLICABILITY: MODE 5 with the reactor mode switch in startup/ hot standby l
'position.

i

1
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SDM Test-Refueling ~

3.10.8

ACTIONS-

CONDITION REQUIRED ACTION COMPLETION TIME

A .' ----------NOTE-------- -------------NOTE------------
Separate Condition Rod worth minimizer may be
entry is allowed for bypassed as allowed by
each control rod. LCO 3.3.2.1, " Control Rod

Block Instrumentation," if.
'

required, to allow insertion
One or more control of inoperable control rod and
rods not coupled to continued operation.
its associated CRD. -----------------------------

A.1 Fully insert- 3 hours
inoperable control

'

rod.

8.NQ

A.2 Disarm the associated 4 hours
CRD.

B. One or more of-the B.1 Place the reactor Immediately
above requirements not mode switch-in the
met for reasons other shutdown or refuel
than Condition A. position.

. SURVEILLANCE REQUIRE _MENTS_ . . . . . _ _ _ _ . _ _ _ _ _ . _ . _ _ - _ _ _ _ _ . . . . _ _ _ _ _ _ , ,
SURVEILLANCE | FREQUENCY

SR 3.10.8.1 Perform the MODE 2 applicable SRs for According to the
LC0 3.3.1.1, Functions 2.a and 2.e of applicable SRs
Table 3.3.1.1-1.

(continued)
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SDM Test--Refueling !

3.10.8 i

--

SURVEILLANCE REQUIREMENTS (continued)
i

SURVEILLANCE FREQUENCY

SR 3.10.8.2 -------------------NOTE--------------------
Not required to be met if SR 3.10.8.3
satisfied.
...___...................___.......__......

Perform the MODE 2 applicable SRs for According to the i

LC0 3.3.2.1, Function 2 of Table 3.3.2.1-1. applicable SRs
|
I
l
'

SR 3.10.8.3 ----------- -------NOTE-------------------- lNot required to be met if SR 3.10.8.2 '

satisfied.
....________.. ___..........__...._____ ...

Verify movement of control rods is in During control
compliance with the approved control rod rod movement I
sequence for the SDM test by a second llicensed operator or other qualified member
of the technical staff.

SR 3.10.8.4 Verify no other CORE ALTERATIONS are in 12 hours
progress.

SR 3.10.8.5 Verify each withdrawn control rod does not Each time the
go to the withdrawn overtravel position. control rod is

withdrawn to
" full out"
position
AND

Prior to
satisfying
LCO 3.10.8.c
requirement
after work on
control rod or
CRD System that
could affect
coupling

(continued)
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SDM Test-Refueling

3.10.8

i
o

SURVEILLANCE REQUIREMENTS (continued)
|

| SURVEILLANCE FREQUENCY
!

SR 3.10.8.6 _ Verify CRD eharging water header pressure 7 days!

i 2 940 psig.
|

!
-

| \

| |

: ,

l' |

:

1
1

l

! l
| |

|

|

t

f

j

i
t

r

i
;
.

4

L
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Design FeaturesL |
3.; 4.0 j

4.0 DESIGN FEATURES

4.1 Site Location. i

4.1.1 Site' Area and Exclusion Area Boundarv<

,

The' Site and Exclusion Area Boundaries coincide with each other
and shall be'as shown on Figure 4.1-1.

4.1.2 Low Population Zone
t

'The low population zone is all the land within a circle with its ;

center at the reactor and a radius of 1 mile as shown on
Figure 4.1-1.

.4.2 Reactor Core
|

4.2.1'' Fuel Assemblies !

The reactor shall contain 548 fuel assemblies. Each assembly 1

shall consist.of-a matrix of Zircaloy or ZIRLO fuel rods with an
: initial composition of natural.or'slightly enriched uranium

.

'

dioxide (UO ) as fuel material, and water rods. Limited2

substitutions of zirconium alloy or stainless steel filler rods '

for fuel rods, in accordance with approved applications of fuel
. i

rod configurations, raay be used. Fuel assemblies shall be limited j

to those fuel designs that have been analyzed with NRC staff
approved codes and methods'and have been shown by tests or
analyses to comply with all 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 137 cruciform shaped control rod
assemblies. The control material shall be boron carbide or
hafnium metal as approved by the NRC.

I
i

.

(continued) |
2
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Design Features
4.0

4.0 DESIGN FEATURES (continued) |

4.3 Fuel Storage

4.3.1 Criticality

4.3.1.1 The spent fuel storage racks are designed and shall be
maintained with:

a. Fuel assemblies having a maximum exposure-dependent
k-infinity of 1.29.

b. k,,, s 0.95 if fully flooded with unborated water,
which includes an allowance for uncertainties as
described in Section X-3 of the USAR; and

c. A nominal 6 9/16 inch center-to-center distance
between fuel assemblies placed in the storage
racks.

4.3.1.2 The new fuel storage racks shall not be used for fuel
storage.

4.3.2 Drainaae

The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 977 ft
2.75 inches.

4.3.3 Capacity

The spent fuel storage pool is designed and shall be maintained
with a storage capacity limited to no more than 2366 fuel
assemblies.

Cooper 4.0-2 Amendment No. 178
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Design Features
4.0
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Figure 4.1-1 (page 1 of 1)
Site and Exclusion Area Boundaries
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Y q

Responsibility "

i

5.1

5.0 ADMINISTRATIVE CONTROLS

( 5.1 Responsibility

5.1.1 The Plant Manager shall be responsible for overall unit operation
and shall delegate in writing the succession to this
responsibility during his absence.

.The Plant Manager or his designee shall approve, prior to
implementation, each proposed test, experiment, and modification
to systems or equipment that affect nuclear safety.i

5.1.2 The Shift Supervisor (SS) shall be responsible for the control I

room command function. During any abse ce of the SS from the
control room while the unit is in MODE 1, 2, or 3, an individual
with an active Senior Reactor Operator (SR0) license shall be
designated to assume the control room command function. During
any absence of the SS from the control room while the unit is in
MODE 4 or 5, an individual with an active SR0 license or Reactor
Operator license shall be designated to assume the control room
command function.

!
,

1

| \
'

|

|

|
!

I

! I
;

!
!
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Organization |
5.2 |

5.0 ADMINISTRATIVE CONTROLS |
l5,2 Organization
|

i
l

5.2.1 Onsite and Offsite Oraanizations

Onsite and offsite organizations shall be established for unit I
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, responsibility, and communication shall
be defined and established throughout highest management
levels, intermediate levels, and all operating organization
positi:,s. These relationships shall be 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 shall be documented in the USAR.

b. The Plant Manager shall be responsible for overall safe3

operation of the plant and shall have control over those
onsite activities necessary for safe operation and
maintenance of the plant.

c. The Vice President - Nuclear shall have corporate
responsibility 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.

d. The individuals who train the operating staff, carry out
radiological protection functions, or perform quality4

assurance functions may report to the appropriate onsite
manager; however, these individuals shall have sufficient
organizationd freedom to ensure their independence from
operating pressures.

5.2.2 Unit Staff

The unit staff organization shall include the following:

a. A non-licensed operator shall be assigned when the reactor
contains fuel and two additional non-licensed operators
shall be assigned when the reactor is operating in MODES 1,
2, or 3.

(continued)
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Organization
5.2 |

|
5.2 Organization |

l
1

5.2.2 Unit Staff (continued) l

|
b. At least one licensed Reactor Operator (RO) shall be present I

in the control room when fuel is in the reactor. In ,

addition, while the unit is in MODE 1, 2, or 3, at least one I
licensed Senior Reactor Operator (SR0) shall be present in I

the control room.

c. Shift crew composition may be less than the minimum |

requirement of 10 CFR 50.54(m)(2)(1) and |
Specification 5.2.2.a 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. I

d. A Shift Radiological Protection / Chemistry Technician shall I
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 I

fill the required position. I

i

e. The Operations Supervisor shall hold an SR0 licenso. |
f. The Shift Technical Engineer (STE) shall provide advisory |

technical support to the Shift Supervisor (SS) in the areas |

of thermal hydraulics, reactor engineering, and plant i

analysis with regard to the safe operation of the unit when I

the unit is in MODE 1, 2, or 3. In addition, the STE shall |meet the qualifications specified by the Commission Policy ,

Statement on Engineering Expertise on Shift. I

g. Written administrative procedures for shift overtime shall
be established, implemented, and maintained.

|

|

|
|
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Unit Staff Qualifications

5.3

5.0 ADMINISTRATIVE CONTROLS

5.3 Unit Staff Qualifications

5.3.1 Each member of the unit staff shall meet or exceed' the minimum
qualifications of the American National Standards
Institute N-18.1-1971, " Selection and Training of Personnel for
Nuclear Power Plants," except for the Radiological Manager who
shall meet or exceed the qualifications of Regulatory Guide 1.8,
Sept. 1975.

.
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Procedures
5.1

5.0 ADMINISTRATIVE CONTROLS

5.4 Procedures

|

5.4.1 Written procedures shall be established, implemented, and
maintained covering the following activities:

i

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;

c. Quality assurance program for radioactive effluent and
radiological environmental monitoring;

d. Fire Protection Program implementation; and

e. All programs spocified in Specification 5.5.

|

|

J

!

!

.

|

i

i
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''

-Programs and Manuals
5.5

5.0 ADMINISTRATIVE CONTROLS-

5.5 Programs and Manuals. I

The following programs shall be established, implemented and maintained.
,

5.5.1 Offsite Dose Assessment Manual (00AM)

: a. The ODAM shall contain the methodology and parameters used
in the calculation of offsite doses resulting from
radioactive gaseous and liquid effluents, in the calculation i
of gaseous and liquid effluent monitoring alarm and trip
setpoints, and in the conduct of the radiological

: environmental monitoring program; and
'

b' . The ODAM shall also contain the radioactive effluent ,

icontrols and radiological environmental mcnitoring'

activities, and descriptions of the information that should
be included in the Annual Radiological Environmental4

Operating and Radioactive Effluent Release reports required
by. Specification 5.6.2 and Specification 5.6.3.

c. Licensee initiated changes to the ODAM:
'

;

1. Shall be documented and records of reviews performed
shall be retained. This documentation shall contain:.

a. sufficient information to support the change (s),

together with the appropriate analyses or,

evaluations justifying the change (s), and
4

b. a determination that the change (s) maintain the4

levels of radioactive effluent control required by
10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a, and-

10 CFR 50, Appendix I, and do not adversely impact
the accuracy or reliability of effluent, dose, or

p setpoint calculations;

2. Shall becoma effective after review and acceptance by the
Station Operations Review Committee (SORC) and the
approval of the Plant Manager; and

3. Shall be submitted to the NRC in the form of a complete,
legible copy of the entire ODAM as a part of or
concurrent with the Radioactive Effluent Release Report
for the period of the report in which any change in the+

ODAM was made. Each change shall be identified by,

i
>

|
j (continued).
;
1
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5.5 1

1

l

5.5 Programs and Manuals |
l

5.5.1 Offsite Dose Assessment Manual (0 DAM) (continued) l
1

markings in the margin of the affected pages, clearly |

indicating the area of the page that was chtnged, and ,

shall indicate the date (i.e., month and year) the change I
'

was implemented.

5.5.2 Systems Intearity Monitorina Proaram

This program provides controls to minimize leakage from those |
portions of systems outside containment that could contain highly I

radioactive fluids during a serious transient or accident to |
levels as low as practicable. The systems include the Core Spray, I

High Pressure Coolant Injection, Residual Heat Removal, and
Reactor Core Isolation Cooling. The program shall include the
following:

1

a. Preventive maintenance and periodic visual inspection i
requirements; and )

b. Integrated leak test requirements for each system at !
18 month intervals or less. |

|The provisions of SR 3.0.2 and SR 3.0.3 are applicable at the
18 month Frequency for performing system leak test activities.

5.5.3 Post Accident Samolina

This program provides controls that ensure the capability to
obtain and analyze reactor coolant, radioactive gases, 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.

(continued)
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5.5 Programs and Manuals (continued) I

5.5.4 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 ee contained in the ODAM, shall be

,

|
,

implemented by procedures, and shell include remedial actions to
be taken whenever the program limits are exceeded. The programa

i

shall include the following elements: I

a. Limitations on the functional capability of radioactive l

liquid and gaseous monitoring instrumencation including '

; surveillance tests and setpoint determination in accordance
with the methodology in the ODAM; I

b. Limitations on the concentrations of radioactive material I
released in liquid effluents beyond the site boundary, !

conforming to 10 times the concentration values in
; Appendix B, Table 2, Column 2 to 10 CFR 20.1001-20.2402;

; c. Monitoring, sampling, and analysis of radioactive liquid and
gaseous effluents in accordance with 10 CFR 20.1302 and with
th methodology and parameters in the ODAM;

;

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 the unit to
beyond the site boundary, conforming to 10 CFR 50, |
Appendix I;

|
e. Determination of cumulative and )rojected dose contributions ;

from radioactive effluents for tie current calendar quarter
and current calendar year in accordance with the methodology
and parameters in the ODAM at least every 31 days;

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;

|

(continued)
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,

5.5.4 Radioactive Effluent Controls Prooram (continued)

g. Limitations on the dose rate resulting from radioactive I

,

material released in gaseous effluents to aroas beyond the |
| site boundary shall be limited to the following: '

! 1. For noble gases: less than or ecual to a dose rate of
| 500 mrem /yr to the total body anc less than or equal to a

dose rate of 3000 mrem /yr to the skin, and'

2. For iodine-131, iodine-133, tritium, and all
radionuclides in ) articulate form with half lives
> 8 days: less tlan or equal to a dose rate of I
1500 mrem /yr to any organ; i

|

h. Limitations on the annual and quarterly air doses resulting
from noble gases released in gaseous effluents from the unit !

to areas beyond the site boundary, conforming to 10 CFR 50, |

Appendix I;

: 1. Limitations on the annual and quarterly doses to a member of
the public from iodine-131, iodine-133, tritium, and all
radionuclides in particulate form with half lives > 8 days
in gaseous effluents released from the unit to areas beyond

i 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
I

This program provides controls to track the USAR Section 111-3.4,
cyclic and transient occurrences to ensure that components are
maintained within the design limits.

|

1

i-

,

:

(continued)
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5.5 Programs and Manuals (continued)

I
5.5.6 J.Diervice Testina Proaram i

This program provides controls for inservice testing of ASME Code,

! Class 1, 2, and 3 pumps and valves:

a. Testing Frequencies specified in Section XI of the ASME
Boiler and Pressure Vessel Code and applicable Addenda are
as follows:

ASME Boiler and Pressure
Vessel Code and

| applicable Addenda
terminology for Required Frequencies ;

inser': e 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 AL least once per 92 days 1

Semiannually or
'

every 6 months At least once per 184 days
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 TS.

5.5.7 yfntilation Filter Testina Proaram (VFTP)

The VFTP shall establish the required testing of Engineered Safety
Feature (ESF) filter ventilation systems. Tests described in
Specifications 5.5.7.a, 5.5.7.b, and 5.5.7.c shall be performed
once per 18 months for standby service or after 720 hours of

j (continued)
!
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5.5 Programs and Manuals

5.5.7 Ventilation Filter Testina Proaram (VFTP) (continued)

system operation; and, following significant painting, fire, or
chemical release concurrent with system operation in any
ventilation zone communicating with the system.

Tests described in SpeciF scions 5.5.7.a and 5.5.7.b shall be
performed after each complete or partial repla;ement of the HEPA
filter train or charcoal adsorber filter; and after any structural
maintenance on the system housing.

Tests described in Specifications 5.5.7.d and 5.5.7.e shall be
performed once per 18 months.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP
test frequencics.

a. Demonstrate for each of the ESF systems that an inplace test
of the HEPA filters shows a penetration and system bypass-
< 1% when tested in accordance with Regulatory
Guide 1.52, Revision 2, Sections c.5.c and c.5.d, and ASME
N510-1980 at the system conditions specified below.

ESF Ventilation System Flowrate (cfm)

SGT System 1602 to 1958

Control Room Emergency 810 to 990
Filter System

b. Demonstrate for each of the ESF systems that an inplace test
of the charcoal adsorber shows a penetration and system
bypass < 1% when tested in accordance with Regulatory
Guide 1.52, Revision 2, Sections c.5.c and c.5.d, and
ASME N510-1980 at the system conditions specified below.

ESF Ventilation System Flowrate (cfml

SGT System 1602 to 1958

Control Room Emerger.cy 810 to 990
Filtar System

(continued)
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5.5.7 Ventilation Filter Testina Proaram (VFTP) (continued)

c. Demonstrate for each of tiie ESF systems that a laboratory
test of a sample of the charcoal adsorber, when obtained as
described in Regulatory Guide 1.52, Revision 2,
Section C.6.b sl.cws the methyl iodide removal rate greater
than or equal to the value specified below when tested in
accordance with ASTM D3803-1979 at the conditions specified
below.

ESF Ventilation System

Control Room
Emeraency Filter

SGT System System

Methyl iodide 2 99 2 99
removal rate:
(%)

Methyl iodide 2 1.75 2 1.75
concentration:
(mg/m )

Flow rate: 2 27 2 39
(feet per minute)
Temperature: 1 30 s 30
(degrees C)

Relative Humidity: 2 70 2 95 :

(%)

d. Demonstrate for each of the ESF systems that the pressure ,

'drop across the combined HEPA filters, the prefilters, and
the charcoal adsorbers is less than the value specified
below when tested at the system flowrate specified as |

follows:
|

ESF Ventilation System Delta P (inches Wa) Flowrate (cfm) |

SGT Systen <6 1602 to 1958
1

Control Room Emergency <6 810 to 990
Filter System

|

I

|

|

(continued)

:
;
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| 5.5.7 Ventilation Filter Testina Procram (VFTP) (continued)
|
| e. Demonstrate that the heaters for the SGT System dissipate
! 7.8 kW when tested in accordance with ASME N510-1980,

Section 14.5.1.

!
; .5.8 Explosive Gas and Storaae Tank Radioactivity Monitorina Proaram
.

This program provides controls for potentially explosive gas
mixtures contained in the Augmented Offgas Treatment System, and!

| the quantity of radioactivity contained in unprotected outdoor
| liquid storage tanks.

The program shall include:

a. The limits for concentrations of hydrogen in the Augmented
Offgas Treatment 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); and

b. A surveillance program to ensure the cuantity of
radioactivity contained in each outside temporary liquid
radwaste tank that is not surrounded by a liner, dike, or
wall capable of holding the tank's contents and that does
not have a tank overflow and surrounding area drain

! connected to the Liquid Radwaste System is :s 10 curies,
excluding H-3 and dissolved noble gases.

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.

,

!
1
.

.

(continued)
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5.5.9 Diesel Fuel Oil Testina Proaram

A diesel fuel oil testing program to im)lement required testing of
both new fuel oil and stored fuel oil siall 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 kinematic viscosity or Saybolt viscosity, when
required, and a flash point within limits for ASTM 20
fuel oil, and

3. A clear and bright appearance with proper color or a
,

water and sediment content within limits; '

b. Within 31 days following addition of the new fuel oil to
storage tanks verify the properties of the new fuel oil,
other than those addressed in a., above, are within limits
for ASTM 2D fuel oil; 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.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Diesel Fuel Oil Testing Program testing Frequencies.

5.5.10 Technical Specifications (TS) Bases Control Proaram

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

(continued)
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j 5.5.10 Technical Specifications (TS) Bases Control Proaram (continued)

! 2. A change to the updated USAR or Bases that involves an
unreviewed safety question as defined in 10 CFR 50.59.

J

; c. The Bases Control Program shall contain provisions to ensure
that the Bases are maintained consistent with the USAR.

,

,

d. Proposed changes that meet the criteria of Specification
5.5.10.b above shall be reviewed and a) proved by the NRC

*

prior to implementation. Changes to tie Bases implemented
without prior NRC approval shall be provided to the NRC on a
frequency consistent with 10 CFR 50.71(e).

!

1

5.5.11 Safety Function Determination Proaram (SFDP)

This program ensures loss of safety function is detected and
; appropriate actions taken. Upon entry into 1.00 3.0.6, an

evaluation shall be made to determine if loss of safety function
exists. Additionally, other appropriate limitations and remedial

i or compensatory actions may be identified to 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 LC0 3.0.6.

a. The SFDP shall contain the following:,

i

1. Provisions for cross division checks to ensure a loss i
of the capability to perform the safety function
assumed in the accident analysis does not go |'undetected;

1

; 2. Provisions for ensuring the plant is maintained in a i

safe condition if a loss of function condition exists; )

3. Provisions to ensure that an inoperable supported
system's Completion Time is not inappropriately
extended as a result of multiple support system
inoperabilities; and

4. Other appropriate limitations and remedial or
compensatory actions.

b. A loss of safety function exists when, assuming no i

concurrent single failure, a safety function assumed in the
accident analysis cannot be performed.

I(continued)
_
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5.5.11 Safety Function Determination Proaram (SFDP) (continued)

| For the purpose of this program, a loss of safety function may |

|
exist when a support system is inoperable, and:

l '. A required system redundant to system (s) supported by i
the inoperable support system is also inoperable; or i

2. _ A required system redundant to system (s) in turn
supported by the inoperable supported system is also
inoperable; or

3. A required system redundant to support system (s) for
the sup)orted systems b.1 and b.2 above is also
inoperule.

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 .00 in
which the loss of safety function exists are required to be
entered.

,
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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 Occupational Radiation Exoosure Report

A tabulation on an annual basis of the number of station, utility,
and other personnel (including contractors) receiving exposures
> 100 mrem /yr and their associated taan rem exposure 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 electronic or pocket dosimeter, therr..sluminescent dosimeter
(TLD), or film badge measurements. Small exposures totalling
< 20% of the individual total dose need not be accounted or. In
the aggregate, at least 80% of the total whole body dose received
from external sources should be assigned to specific major work
functions. The report shall be submitted by April 30 of each
year.

5.6.2 Annual Radioloaical Environmental Report

The Annual Radiological Environmental Operating Report covering
the 03eration of the unit during the previous calendar year shall
be suamitted by May 15 of each year. The report shall include
summaries, interpretations, and analyses of trends of the results i

of the radiological environmental monitoring program for the ;

reporting period. The material provided shall be consistent with !
the objectives outlined in the Offsite Dose Assessment I
Manual (00AM), and in 10 CFR 50, Appendix I, Sections IV.B.2, !IV.B.3, and IV.C. j

4

The Annual Radiological Environmental Operating Report shall ;
include the results of analyses of all radiological environmental I
samples and of all environmental radiation measurements taken |during the period pursuant to the locations specified in the table i

and figures in the ODAM, as well as summarized and tabulated
results of these analyses and measurements in the format of the
table ir ' alatory Guide 4.8, December 1975. In the event that |

'

some indir dual results are not available for inclusion with the
report, the report shall be submitted noting and explaining the

,

reasons for the missing results. The missing data shall be ;

submitted in a supplementary report as soon as possible. '

(continued)
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5.6 Reporting Requirements (continued)

5.6.3 Radioactive Effluent Release Report

The Radioactive Effluent Release Report covering the operation of
the unit shall be submitted 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
unit. The material provided shall be consistent with the
objectives outlined in the ODAM and the Process Control Program
and in conformance with 10 CFR 50.36a and 10 CFR 50, Appendix I,
Section IV.B.I.

5.6.4 Monthly Operatina Reports

Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the safety / relief
valves, shall oe submitted on a monthly basis no later than the
15th of each month following the calendar month covered by the
report.

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:

1. The Average Planar Linear Heat Generation Rates for
Specification 3.2.1.

2. The Minimum Critical Power Ratio for
Specifications 3.2.2 and 3.7.7.

3. The three Rod Block Monitor Upscale Allowable Values
for Specification 3.3.2.1.

4. The power / flow map defining the Stability Exclusion
Region for Specification 3.4.1.

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:

1. NEDE-240ll-P-A, " General Electric Standard Application
for Reactor Fuel" (Revision specified in the COLR).

(continued)
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|
1

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

2. NEDE-23785-1-P-A, "The GESTR-LOCA and SAFER Models for
|

| the Evaluation of the loss-of-Coolant Accident", Volume i

[ III, Revision 1, October 1984. )

3. NED0-31960 and NED0-31960 Supplement 1, "BWR Owner's |
Group Long-Term Stability Solutions Licensing i

lMethodology" (the approved Revision at the time the
reload analysis is performed).

|

| c.
The core operating (e.mits shall be determined such that all

li

applicable limits 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.

d. T..e COLR, including any midcycle revision: or supplements,
shall be provided upon issuance for each reload cycle to thet

| NRC.

5.6.6 Post Accident Monitorina (PAM) Instrumentation Report

|
i When a report is required by Condition B or F of LC0 3.3.3.1,

" Post Accident Monitoring (PAM) Instrumentation," a report shall
,

be submitted within the following 14 days. The report shall
outline the preplanned alternate method of monitoring, the cause!

of the inoperability, and the plans and' schedule for restoring the
instrumentation channels of the Function to OPERABLE status.

i

|
|

,
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5.0 ADMINISTRATIVE CONTROLS

5.7 High Radiation Area

5.7.1 In lieu of the " control device" or " alarm signal" required by
paragra)h 20.1601 of 10 CFR Part 20, each high radiation area in
which tie deep dose equivalent in excess of 100 mrem but less than
1000 mrem in one hour (measurement made at 12 inches from source
of radiation) shall be barricaded (barricade will impede physical
movement across the entrance or access to the high radiation area;
i.e., doors, yellow and magenta rope, turnstile) and conspicuously
posted as a high radiation area and entrance thereto shall be
controlled by requiring issuance of a Special Work Permit (SWP).
Radiation protection personnel or personnel escorted by radiation
protection personnel shall be exempt from the SWP issuance
requirement during the performance of their assigned duties,
provided they are otherwise following plant radiation protection
procedures for entry into 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 monitoring device which continuously indicates the
radiation dose rate in the area.

b. A monitoring device which continuously integrates the
radiation dose 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 rates in
the area have been established and personnel have been made
knowledgeable of them.

c. A radiation protection qualified individual (i.e., qualified
in radiation protection procedures), with a dose rate i

monitoring device, who is responsible for providing positive i
control over the activities within the area and shall
perform periodic dose rate monitoring at the frequency
specified by Health Physics supervision.

5.7.2 In addition to the requirements of Specification 5.7.1, areas i

'accessible to perscanel with dose rates such that a major portion
of the body could receive in 1 hour a deep dose equivalent in
excess of 1000 mrem (measurement made at 12 inches from source of
radiation) shall be provided with locked doors to prevent
unauthorized entry. Doors shall remain locked except during
periods of access by personnel under an approved SWP which shall
specify the dose rates in the immediate work area. For individual
high radiation areas accessible to personnel that are located
within large areas, such as the containment, or areas where no
enclosure exists for purposes of locking and no enclosure can be
reasonably constructed around the individual areas, then that area
shall be barricaded and conspicuously posted. Area radiation
monitors that have been set to alarm if radiation levels increase,

(continued)
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5.7 High Radiation Area

!

| 5.7.2 (continued)

provide both a v;sual and an audible signal to alert personnel in-
the area of the increase. These monitors may be used to meet

| Specification 5.7.1.a provided that the dose rates and alarms have
! been established by radiation protection personnel. Stay times or

continuous surveillance, direct or remote (such as use of closed
circuit TV cameras), may be made by personnel qualified in
radiation protection procedures to provide additional'
exposure control over the activities within the area. positive!

:

|

J

|.

|

|
|

|

i

i
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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

i

BACKGROUND USAR, Appendix F (Ref. 1) requires, and SLs ensure, that
specified acceptable fuel design limits are not exceeded
during steady state operation, normal operational
transients, and abnormal operational transients.

1

The fuel cladding integrity SL is set such that no
significant fuel damage is calculated to occur if the limit
is not violated. Because fuel damage is not directly ;

observable, a stepback approach is used to establish an SL, I

such that the MCPR is not less than the limit specified in |

Specification 2.1.1.2 for General Electric Company (GE) !
fuel. MCPR greater than the specified limit represents a !

conservative margin relative to the conditions required to ,

maintain fuel cladding integrity. '

The fuel cladding is one of the physical barriers that
separate the radioactive materials from the environs. The
integrity of this cladding barrier is related to its
relative freedom from perforations or cracking. Although
some corrosion or use related cracking may occur during the
life of the cladding, fission product migration from this
source is incrementally cumulative and continuously
measurable. Fuel cladding perforations, however, can result
from thermal stresses, which occur from reactor operation
significantly above design conditions.

While fission product migration from cladding perforation is
just as measurable as that from use related cracking, the
thermally caused cladding perforations signal a threshold
beyond which still greater thermal stresses may cause gross,
rather than incremental, cladding deterioration. Therefore,
the fuel cladding SL is defined with a margin to the
conditions that would produce onset of transition boiling
(i.e., MCPR - 1.00). These conditions represent a
significant departure from the condition intended by design
for planned operation. The MCPR fuel cladding integrity SL
ensures that during normal operation and during abnormal
operational transients, at least 99.9% of the fuel rods in
the core do not experience transition boiling.

(continued)
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iBASES
1

I

BACKGROUND Operation above the boundary of the nucleate boiling regime
(continued) could result in excessive cladding temperature because of

the onset of transition boiling and the resultant sharp ;
reduction in heat transfer coefficient. Inside the steam i
film, high cladding temperatures are reached, and a cladding
water (zirconium water) reaction may take place. This I

chemical reaction results in oxidation of the fuel cladding
to a structurally weaker form. .This weaker form may lose

_its integrity, resulting in an uncontrolled release of '

activity to the reactor coolant.
,

The reactor vessel water level SL ensures that adequate core
cooling capability is maintained du ing all MODES of reactor
operation. Sufficient reactor vessel water level ensures
adequate margin for effective action in the event of a level

,

drop.
i

PPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation and abnormal operational transients. The

reactor core SLs are established to preclude violation of
the fuel design criterion that a MCPR limit is to be
established, such that at least 99.9% of the fuel rods in

the core would not be expected to experience the onset of
transition boiling.

The Reactor Protection System setpoints (LC0 3.3.1.1,
" Reactor Protection System (RPS) Instrumentation"), in
combination with the other LCOs, are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System water level, pressure, and THERMAL POWER
level that would result in reaching the MCPR limit.

2.1.1.1 Fuel Claddina Intearity General Electric Company

(GE) Fuel

GE critical power correlations are applicable for all
critical power calculations at pressures 1785 psig and core
flows 110% of rated flow. For operation at low pressures
or low flows, another basis is used, as follows:

Since the pressure drop in the bypass region is
essentially all elevation head, the core pressure

(continued)
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Reactor Core SLs
| B 2.1.1

BASES

APPLICABLE 2.1.1.1 Fuel Claddina Intearity General Electric Comoany
SAFETY ANALYSES (GE) Fuel (continued)

drop at low power and flows will always be > 4.5 psi.
Analyses (Ref. 2) show that with a bundle flow of
28 x 10 lb/hr, bundle pressure drop is nearly
independent of bundle power and has a value of
3.5 psi. Thus, the bundle flow with a 4.5 psi driving
head will be > 28 x 10 lb/hr. Full scale ATLAS test
data taken at pressures from 14.7 psia to 800 psia
indicate that the fuel assembly critical power at this '

flew is approximately 3.35 MWt. With the design !
peaking factors, this corresponds to a THERMAL POWER
> 50 % RTP. Thus, a THERMAL POWER limit of 25% RTP
for reactor pressure < 785 psig is conservative.

|

2.1.1.2 MCPR GE Fuel |

The fuel cladding integrity SL is set such that no I
significant fuel damage is calculated to occur if the limit {is not violated. Since the parameters that result in fuel ;

damage are not directly observable during reactor operation, l
the thermal and hydraulic conditions that result in the '

onset of transition boiling have been used to mark the
beginning of the region in which fuel damage could occur. l

Although it is recognized that the onset of transition
boiling would not result in damage to BWR fuel rods, the
critical power at which boiling transition is calculated to
occur has been adopted as a convenient limit. However, the
uncertainties in monitoring the core operating state and in
the procedures used to calculate the critical power result |
in an uncertainty in the value of the critical power.

'

Therefore, tha fual cladding integrity SL is defined as the
critical powei iatic in the limiting fuel assembly for which
more than 99.9% of the fuel rods in the core are expected to
avoid boiling transition, considering the power distribution
within the core and all uncertainties.

The MCPR SL is determined using a statistical model that
combines all the uncertainties in operating parameters and
the procedures used to calculate critical power. The
probability of the occurrence of boiling transition is
determined using the approved General Electric Critical

| Power correlations. Details of the fuel cladding integrity
|

!
l

(continued)
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Reactor Core SLs
B 2.1.1

|

BASES

APPLICABLE 2.1.1.2 MCPR GE Fuel (continued)-

SAFETY ANALYSES
' SL calculation are given in Reference 2. Reference 2 also'

includes a tabulation of the uncertainties used in the
determination of the MCPR SL and of the nominal values of
the parameters used in the MCPR SL statistical analysis.

I. .

2.1.1.3 Reactor Vessel Water Level

During MODES 1 and 2 the reactor vessel water level is-

required to be above the top of the active irradiated fuel
to provide core cooling capability. With fuel in the,

reactor vessel during periods when the reactor is shut down,'
'

consideration must be given to water level requirements due
to the effect of decay heat. If the water level should drop
below the top of the active irradiated fuel during this
period, the ability to remove decay heat is reduced. This
reduction in cooling capability could lead to elevated
cladding temperatures and clad perforation in the event that
the water level becomes < 2/3 of the core height. The
reactor vessel water level SL has been established at the
top of the active irradiated fuel to provide a point that

! can be monitored and to also provide adequate margin for
effective action.

.

3

SAFETY LIMITS The reactor core SLs are established to protect the
integrity of the fuel clad barrier to prevent the release of,

radioactive materials to the environs. SL 2.1.1.1 and
SL 2.1.1.2 ensure that the core operates within the fuel
design criteria. SL 2.1.1.3 ensures that the reactor vessel.

water level is greater than the top of the active irradiated
fuel in order'to prevent elevated clad temperatures and-

resultant clad perforations.

t

APPLICABILITY - SLs 2.1.1.1, 2.1.1.2, and 2.1.1.3 are applicable in all
MODES.

,

:

(continued)
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Reactor Core SLs
*

B 2.1.1
,

BASES (continued)
!
,

'

SAFETY. LIMIT Exceeding an SL may cause fuel damage and create a potential'

VIOLATIONS. for radioactive releases in excess of 10 CFR 100, " Reactor
Site Criteria," limits (Ref. 3). Therefore, it is required
to insert all insertable control rods and restore compliance
with the SLs.within 2_ hours. The 2 hour Completion Time

'

ensures that the. operators take prompt remedial action and
also ensures that the probability of an accident occurring4

'

during this period is minimal.
t

G

' REFERENCES 1. USAR, Appendix F.

2. NEDE-240ll-P-A, " General Electric Standard Application.

for Reactor Fuel," (Revision specified in the COLR).;

i

i 3. 10 CFR 100.
;

a

!

|

!
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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 reactor steam dome pressure protects the RCS j
| 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. Establishing an upper limit on reactor steam II dome pressure ensures continued RCS integrity. According to i

the USAR, Appendix F (Ref.1), the reactor coolant pressure ,

boundary (RCPB) shall be designed with sufficient margin to '

ensure that the design conditions are not exceeded during
nomal operation and abnormal operational transients.

1

During normal operation and abnormal operational transients,
RCS pressure is limited from exceeding the 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, in accordance with ASME Code requirements, prior'

'

to initial-operation when there is no fuel in the core. Any
further hydrostatic testing with fuel in the core may be
done under LC0 3.10.1, " Inservice Leak and Hydrostatic
Testing Operation." Following inception of unit operation,
RCS components shall be pressure tested in accordance with

' the requirements of ASME Code, Section XI (Ref. 3).

Overpressurization 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 this occurred in conjunction with a fuel
cladding failure, fission products could enter the
containment atmosphere.

,

(continued),
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RCS Pressure SL
B 2.1.2

BASES (continued)

APPLICABLE The RCS safety / relief valves and the Reactor Protection
SAFETY ANALYSES System Reactor Vessel Steam Dome Pressure-High Function

have settings established to ensure that the RCS pressure SL
will not be exceeded.

The RCS pressure SL has been selected such that it is at a
pressure below which it can be shown that the integrity of
the system is not endangered. The reactor pressure vessel
is designed to Section III of the ASME, Boiler and Pressure
Vessel Ceda, 1965 Edition, including Addenda through the
winter of 1966 (Ref. 5), which permits a maximum pressure
transient of 110%, 1375 psig, of design pressure 1?.50 psig.
The SL of 1337 psig, as measured in the reactor steam dome,
is equivalent to 1375 psig at the lowest elevation of the
RCS. The RCS is designed to the USAS Nuclear Power Piping
Code, Section B31.1, 1967 Edition (Ref. 6), and Section III
of the ASME, Boiler and Pressure Vessel Code,1983 Edition
(Ref. 7), for the reactor recirculation piping, which
permits a maximum pressure transient of 120% of design
pressures of 1148 psig for suction piping and 1274 psig for
discharge piping. The RCS pressure SL is selected to be the
lowest transient overpressure allowed by the applicable
codes.

SAFETY LIMITS The maximum transient pressure allowable in the RCS pressure
vessel under the ASME Code, Section III, is 110% of design
pressure. The maximum transient pressure allowable in the
RCS piping, valves, and fittings is 120% of design pressures
of 1148 psig for suction piping and 1274 psig for discharge
piping. The most limiting of these allowances is the 110%
of the RCS pressure vessel design pressures; therefore, the
SL on maximum allowable RCS pressure is established at
1337 psig as measured at the reactor steam dome.

APPLICABILITY SL 2.1.2 applies in all MODES.

(continued) )
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RCS Pressure SL |
B 2.1.2

BASES (continued)

SAFETY LIMIT Exceeding the RCS pressure SL may cause immediate RCS
VIOLATIONS failure and create a potential for radioactive releases in

: excess of 10 CFR 100, " Reactor Site Criteria," limits I

,

, (Ref. 4) . Therefore, it is required to insert all |

| insertable control rods and restore compliance with the SL
'

within 2 hours. The 2 hour Completion Time ensures that the
operators take prompt remedial action ard also assures that
the probability of an accident occurririg during this period'

is minimal.

1

REFERENCES 1. USAR, Appendix F. I
- 1

2. ASME, Boiler and Pressure Vessel Code, Section III,
Article NB-7000,<

3. ASME, Boiler and Pressure Vessel Code, Section XI, I
Article IW-5000.

| 4. 10 CFR 100.

; 5. ASME, Boiler and Pressure Vessel Code, Section III,
1965 Edition, Addenda winter of 1966.

6. ASME, USAS, Nuclear Power Piping Code, Section 831.1,,

1967 Edition.

7. ASME, Boiler and Pressure Vessel Code, Section III,
1983 Edition.

:

1

i

|

1
'

3

i

|
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LC0 Applicability
B 3.0

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

BASES

LCOs LC0 3.0.1 through LCO 3.0.7 establish the general
requirements applicable to all Specifications in
Sections 3.1 through 3.10 and apply at all times, unless
otherwise stated.

LC0 3.0.1 LC0 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 specified conditions of the Applicability

,

statement of each Specification).

LC0 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
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

b. Completion of the Required Actions is not required
when an LC0 is met within the specified Completion
Time, unless otherwise specified.

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

(continued)

Cooper B 3.0-1 Revision 0
.

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



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

LC0 Applicability
B 3.0

BASES

LC0 3.0.2 ACTIONS.) The second type of Required Action specifies the
(continued) 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 LC0
is met or is no longer applicable, unless otherwise stated
in the individual Specifications.

The nature of some Required Actions of some Conditions
necessitates that, once the Conditice is entered, the
Required Actions must be completed even though the
associated Condition no longer exists. The individual LC0's
ACTIONS specify the Required Actions whcre this is the case.
An example of this is in LC0 3.4.9, "RCS Pressure and
Temperature (P/T) Limits."

The Completion Times of the Required Actions are also
applicable when a system or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of Surveillances, preventive maintenance,
corrective 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 / divisions of a
safety function are inoperable and limits the time other
conditions exist which result in LC0 3.0.3 being entered.
Individual Specifications may specify a time limit for
performing an SR when equipment is removed from service or
bypassed 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.

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. In this case, the
Completion Times of the associated Required Actions would
apply from the point in time that the new Specification
becomes applicable and the ACTIONS Condition (s) are entered.

(continued)
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LCO Applicability
B 3.0

BASES (continued)

:.00 3.0.3 LC0 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 I

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 combination of Conditions stated in the ACTIONS can I

be made that exactly corresponds to the actual
.Icondition of the unit. Sometimes, possible '

combinations of. Conditions are such that entering )LCG 3.0.3 is warranted; in such cases, the ACTIONS
specifically state a Condition corresponding to such
combinations and also that LC0 3.0.3 be entered
immediately.

This Specification delineates the. time limits for placing
i the unit in a safe MODE or other specified condition when
! operation cannot be maintained within 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
permits routine voluntary removal of_ redundant systems or
components from service in lieu of other alternatives that
would not result in redundant systems or components being
inoperable.

1

'

Upon entering LC0 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

i 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 oneration permit the shutdown to proceed in a,

l 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 plant 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
LC0 3.0.3 are consistent with the discussion of Section 1.3,
Completion Times.

[ |

:
.

(continued)
I
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LCO 3.0.3 A unit shutdown required in accordance with LC0 3.0.3 may be
(continued) terminated and LC0 3.0.3 exited if any of the following

occurs:

a. The LC0 is now met.

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

:

c. ACTIONS exist that do not have expired Completion
Times. These Completion Times are applicable from the
point in time that the Condition is initially entered
and not from the time LC0 3.0.3 is exited.

The time limits of Specification 3.0.3 allow 37 hours for
the unit to be in MODE 4 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 4, or other applicable MODE, is
not reduced. For example, if MODE 2 is reached in 2 hours,
then the time allowed for reaching MODE 3 is the next
11 hours, because the total time for reaching MODE 3 is not
reduced from the allowable limit of 13 hours. Therefore, if
remedial measures are completed that would permit a return
to MODE 1, a penalty is not incurred by having to reach a
lower MODE of operation in less than the total time allowed.

In MODES 1, 2, and 3, 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 4 and 5
because the unit is already in the most restrictive
Condition required by LC0 3.0.3. The requirements of
LC0 3.0.3 do not apply in other specified conditions of the
Applicability (unless in MODE 1, 2, or 3) because the
ACTIONS of individual Specifications sufficiently define the
remedial measures to be taken.

I

Exceptions to LC0 3.0.3 are provided in instances where
requiring a unit shutdown, in accordance with LC0 3.0.3,

.

would not provide appropriate remedial measures for the
'

associated condition of the unit. An example of this is in
LC0 3.7.6, " Spent Fuel Storage Pool Water Level." LC0 3.7.6
has an Applicability of "During movement of irradiated fueli

(continued)
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B 3.0 I

BASES

|

|

LC0 3.0.3 assemblies in the spent fuel storage pool." Therefore, this
(continued) LCO can be applicable in any or all MODES. If the LC0 and

the Required Actions of LCO 3.7.6 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 LC0 3.7.6 to " Suspend movement of irradiated fuel
assemblies in the spent fuel storage pool" is the
appropriate Required Action to complete in lieu of the
actions of LC0 3.0.3. These exceptions are addressed in the
individual Specifications.

1

ILC0 3.0.4 LC0 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the Applicability when an LC0
is not met. It precludes placing the unit in a MODE or
other specified condition stated in that Applicability;

(e.g., Applicability desired to be entered) when the.

following exist:

a. Unit conditions are such that the requirements of the
LC0 would not be met in the Applicability desired to
be entered; and

b. Continued noncompliance with the LC0 requb ements, if
the Applicability were entered, would result in the
unit being required to exit the Applicability desired
to be entered to comply with the Required Actions.

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

.Istatus before entering an associated MODE or other specified
condition in the Applicability.

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

(continued)
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LCO. 3.0.4 provisions of LC0 3.0.4 shall not prevent changes in MODES
(continued) or other specified conditions in the Applicability that

result from any unit shutdown.

Exceptions to LC0 3.0.4 are stated in the individual
Specifications. Exceptions may apply to all the ACTIONS or
to a specific Required Action of a Specification.

Surveillances do not have to be performeo 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, either in compliance with LC0 3.0.4 or where an
exception to LC0 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.

LC0 3.0.4 is only applicable when entering MODE 3 from
MODE 4, MODE 2 from MODE 3 or 4, 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, or 3. The requirements of LC0 3.0.4
do not apply in MODES 4 and 5, or in other specified
conditions of the Applicability (unless in MODE 1, 2, or 3)
because the ACTIONS of individual specifications
sufficiently define the remedial measures to be taken.

LC0 3.0.5 LC0 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 Specification is to
provide an exception to LC0 3.0.2 (e.g., to not comply with
the applicable Required Action (s)) to allow the performance
of SRs to demonstrate:

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

b. The OPERABILITY of other equipment.

(continued)
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! LCO Applicability
| B 3.0
I

BASES '

i
i

LC0 3.0.5 The administrative controls ensure the time the equipment is
(continued) returned to service in conflict with the requirements of the

ACTIONS is limited to the time absolutely necessary to
,

i perform the allowed SRs. This Specification does not I
' provide time to perform any other preventive or corrective |

maintenance.

An example of demonstrating the OPERABILITY of the equipment i

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 SRs.

An example of demonstrating the OPERABILITY of other l
equipment is taking an inoperable channel or trip system out!

of the tripped condition to prevent the trip function from
occurring during the performance of an SR 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
I

appropriate response during the performance of an SR on
{another channel in the same trip system. 4

I

LC0 3.0.6 LC0 3.0.6 establishes an exception to LC0 3.0.2 for support
systems that have an LC0 specified in the Technical
Specifications (TS). This exception is provided because
LC0 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-

1

system. This exception is justified because the actions 1

that are required to ensure the plant is maintained in a
safe condition are specified in the support systems' LC0's

L 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 inoperable if determined to be
inoperable as a result of the 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

|
,

(continued)
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BASES

|
LC0 3.0.6 related to the entry into multiple support and supported I

(continued) systems' LCO Conditions ar.d Required Actions are eliminated
by providing all_the actions that are necessary to ensure
the plant is maintained in a safe condition in the support
system's Required Actions.

I

lHowever, there are instances where a support system's i

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

1
Required Action directs a supported system to be declared I

inoperable or directs entry into Conditions and Required i
Actions for a supported system, the applicable Conditions I

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

Specification 5.5.11, " Safety Function Determination Program
(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
actions, or compensatory actions may be identified as a
result of the support system inoperability and corresponding
exception to entering supported system Conditions and
Required Actions. The SFDP implements the requirements of
LC0 3.0.6.

Cross division checks to identify a loss of safety function
for those support systems that support safety systems are
required. The cross division 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 l
'the LC0 in which the loss of safety function exists are

required to be entered.

1

LCO 3.0.7 There are certain special tests and operations required to j

be performed at various times over the life of the unit. I

These special tests and operations are necessary'to
deraonstrate select unit performance characteristics, to

(continued)
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LC0 Applicability
B 3.0

BASES
__

l

LCO 3.0.7. perform special maintenance activities, and to perform I

(continued) special evolutions. Special Operations LCOs in Section 3.10 J

allow specified 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 specified,
all the other TS requirements remain unchanged. This will
ensure all appropriate requirements of the MODE or other
specified. condition not directly associated with or required i

to be changed to perform the special test or operation will i
remain in effect.

The Applicability of a Special Operations LC0 represents a |
condition not necessarily in compliance'with the normal
requirements of the TS. Compliance with Special Operations 1

LCOs is optional. A special operation may be performed 1

either under the provisions of the appropriate Special
Operations LCO or under the other applicable TS

1

requirements. If it is desired to perform the special
operation under the provisions of the Special Operations
LCO, the requirements of the Special Operations LCO shall be
followed. When a Special Operations LC0 requires another
LC0 to be met, only the requirements of the LCO statement
are required to be met regardless of that LC0's |
Applicability (i.e., should the requirements of this other
LC0 not be met, the ACTIONS of the Special Operations LC0 |
apply, not the ACTIONS of the other LC0). However, there
are instances where the Special Operations LC0 ACTIONS may
direct the other LC0 ACTIONS be met. The Surveillances of
the other LC0 are rat required to be met, unless specified
in the Special Operations LCO. If conditions exist such '

that the Applicability of any other LC0 is met, all the
|other LC0's requirements (ACTIONS and SRs) are required to '

be met concurrent with the requirements of the Special
l

Operations LCO.
l

I
i
)

Cooper B 3.0-9 Revision 0
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SR Applicability
B 3.0

B 3.0 SURVE*LLANCE REQUIREMENT (SR) APPLICABILITY

BASES
_.

SRs SR 3.0.1 through SR 3.0.4 establish the general requirements
applicable to all Specifications in Sections 3.1 through
3.10 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 LCO apply,
unless otherwise specified in the inoividual 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 components are assumed to be OPERABLE when the
associated SRs have been met. Nothing in this
Specification, however, is to be construed as implying that
systems or components are OPERABLE when;

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

b. The requirements of the Surveillance (s) are known to
be not 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 applic.ible,
unless otherwise specified. The SRs associated with a
Special Operations LC0 are only applicable when the Special
Operations LC0 is used as an allowable exceptio. to the
requirements of a Specification.

:

Surveillances, including Surveillances invoked by Required
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.

(continued)
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B 3.0

BASES

SR 3.0.1 Upon completion of maintenance, appropriate post maintenance
(continued) testing is required to declare equipment OPERABLE. This

includes ensuring applicable Surveillances are not failed
and 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 CPERABLE provided testing has been
satisfactorily completed to the extent oossible and the
equipment is not otherwise believed to be incapable of
performir7 its function. This will allow operation to
proceed ;o a MODE or other specified condition where other
necessary post maintenance tests can be completed. Some
examples of this process are:

a. Control Rod Drive maintenance during refueling that
requires scram testing at > 800 psi. However, if
other appropriate testing is satisfactorily completed
and the scram time testing of SR 3.1.4.3 is satisfied,
the control rod can be considered OPERABLE. This
allows startup to proceed to reach 800 psi to perform
other necessary testing,

b. High pressure coolant injection (HPCI) mai'ntenance
during shutdown that requires system functional tests
at a specified pressure. Provided other appropriate
testing is satisfactorily completed, startup can
proceed with HPCI considered OPERABLE, This allows :

operation to reach the specified pressure to complete ,

the necessary post maintenance testing. !

SR 3.0.2 SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Surveillances and any Required |

Action with a Complet ion Time that requires the periodic
'performance of the F quired 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 plant operating conditions that may i

not be suitable for conducting the Surveillanc' (e.g.,
transient conditions or other ongoing Surveillance or i

maintenance activities). i

|

J (cont,nued)
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B 3.0

|

BASES

:

SR 3.0.2 The 25% extension does not significantly degrade the
(continued) reliability that results from performing the Surveillance at

its specified Frequency. This 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 apply is a Surveillance with a Frequency of "in '

accordance with 10 CFR 50, Appendix J, as modified by
approved exemptions." The requirements of regulations take
precedence over the TS. The TS cannot in and of themselves
extend a test interval specified in the regulations. )
Therefore, there is a Note in the Frequency stating,

|"SR 3.0.2 is not applicable." '

1

As stated in SR 3.0.2, the 25% extension also does not apply |to the initial portion of a periodic Completion Time that I|
'

requires performance on a "once per..." basis. The 25% I

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%
extension to this Completion 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.? 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 |

| beyond those specified. |

| 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'

period of up to 24 hours or up to the limit of the specified
Frequency, whichever is less, applies from the point in time
that it is discovered that the Surveillance has not been

(continued)
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SR Applicab'.lity
B 3.0

BASES

SR 3.0.3 performed in accordance with SR 3.0.2, and not at the time '

(continued) 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 e mpleting the
required Surveillance, and the recognition that the most
probable result of any particular Surveillance being
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 time limit for completion of
Surveillances that become applicable as a consequence of
MODE changes imposed by Required Actions.

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.

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 i
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 'he applicable LCO Conditions begin
,

immediately upon the to. lure of the Surveillance. |

|

|

l
(continued) !

l
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BASES

SR 3.0.3 Completion of the Surveillance within the delay period
(continued) allowed by t:.is Specification, or within the Completion Time

of the ACTIONS, restores compliance with SR 3.0.1.
i

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.

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 systems 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 components to OPERABLE
status before entering an associated M0DE or other specified
condition in the Applicability. 1

|

| 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, ,

Idivision, 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
j 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 cquipment 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, LC0 3.0.4 will govern any
j restrictions that may (or may not) apply to MODE or other
j 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
'

provisions of SR 3.0.4 shall not prevent changes in MODES or
other specified conditions in the Applicability that result
from any unit shutdown.

. (continued)
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BASES

.SR 3.0.4 The precise requirements for performance of SRs are
(continued) specified such that exceptions to SR 3.0.4 are not

necessary. The specific time frames and conditions
necessary for meeting the SRs are specified in the *

Frequency, in the Surveillance, or both. This allows
performance of Surveillances when the prerequisite-
condition (s) specified in a Surveillance procedure require

,

j- 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
nr.t be perfornied until after entering the LC0 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 performed) until a particular event,
'

condition, or time has been reached. Further discussion of
the specific formats of SRs' annotation is found in

| Section 1.4, Frequency.

SR 3.0.4 is only applicable when entering MODE 3 from
MODE 4, MODE 2 from MODE 3 or 4, 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, or 3. The requirements of SR 3.0.4
do not apply in MODES 4 and 5, or in other specified

' conditions of'the Applicability (unless in MODE 1, 2, or 3)
because the ACi10NS of individual Specifications
sufficiently define the remedial measures to be taken.

,

,

;

|

'
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SDM

B 3.1.1

8 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDM)

BASES

BACKGROUND SDM requiremeets are specified to ensure:

a. The reactor can be made suberitical from all operating,
~

conditions and transients and Design Basis Events;
'

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

c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

These requirements are satisfied by the control rods, as
described in the USAR, Appendix F (Ref. 1), which can
compensate for the reactivity effects of the fuel and water
temperature changes experienced during all operating
conditions.

,

APPLICABLE The control rod drop accident (CRDA) analysis (Refs. 2
SAFETY ANALYSES and 3) assumes the core is subcritical with the highest

worth control rod withdrawn. Typically, the first control
rod withdrawn has a very high reactivity worth and, should
the core be critical during the withdrawal of the first
control rod, the consequences of a CRDA could exceed the
fuel damage limits for a CRDA (see Bases for LC0 3.1.6, " Rod
Pattern Control"). Also, SDM is assumed as an initial
condition for the control rod removal error during refueling3

(Ref. 4) and fuel assembly insertion error during refueling
(Ref. 5) accidents. The analysis of these reactivity

,

insertion events assumes the refueling interlocks are |
OPERABLE when the reactor is in the refueling mode of

,

operation. These interlocks prevent the withdrawal of more>

than one control rod from the core during refueling.
(Special consideration and requirements for multiple control i

rod withdrawal during refueling are covered in Special !

Operations LC0 3.10.6, " Multiple Control Rod
Withdrawal-Refueling.") The analysis assumes thi:.
condition is acceptable since the core will be shut down

(continued)
,

I
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APPLICABLE with the highest worth control rod withdrawn, if adequate
L SAFETY ANALYSES SDM has been demonstrated.
| (continued)
! Prevention or mitigation of reactivity insertion events is
|. necessary to limit energy deposition in the fuel to prevent
| significant fuel damage, which could result in undue release
| of radioactivity. Adequate SDM ensures inadvertent
| criticalities and potential CRDAs involving high worth
| cc,ntrol rods (namely the first control rod withdrawn) will

not cause significant fuel damage.

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii)
(Ref. 6).

LC0 The specified SDM limit accounts for the uncertainty in the
i demonstration of SDM by testing. Separate SDM limits are

provided for testing where the highest worth control rod is
determined analytically or by measurement. This is due to

, the reduced uncertainty in the SDM test when the highest
! worth control rod is determined by measurement. When SDM is

demonstrated by calculations not associated with a test
-(e.g., to confirm SDM during the fuel loading sequence),
additional margin is included to account for uncertainties
in the calculation. To ensure adequate SDM during the

( design process, a design margin is included to account for
i uncertainties in the design calculations (Refs. 1, 7, and
|- 8).

APPiICABILITY In MODES I and 2, SDM must be provided because
subcriticality with the highest worth control rod withdrawn
is assumed in the CRDA analysis (Ref. 2). In MODES 3 and 4,
SDM is required to ensure the reactor will be held
subcritical with margin for a single withdrawn control rod.
SDM is required in MODE 5 to prevent an open vessel,
inadvertent criticality during the withdrawal of a single

| control rod from a core cell containing one or more fuel
I assemblies or a fuel assembly insertion error (Ref. 5).
i

!

.-

!

5
;

; (continued)
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SDM

| B 3.1.1
!
t

| BASES (continued)

ACTIONS M
With SDM not within the limits of the LCO in MODE 1 or 2,

'SDM must be restored within 6 hours. Failure to meet the
specified SDM may be caused by a control rod that cannot be
inserted. The allowed Completion Time of 6 hours is
acceptable, considering that the reactor can st_ill be shut,

i down, assuming no failures of additional control rods to
insert, and the low probability of an event occurring during
this interval.

l

|

M
|

If the SDM cannot be restored, the plant must be brought to
MODE 3 in 12 hours, to prevent the potential for further
reductions in available SDM (e.g., additional stuck control
rods). The allowed Completion Time of 12 hours is
reasonable, based on operating experience, to reach N0DE 3
from full power conditions in an orderly manner and without
challenging plant systems.

U
,

\

l With SDM not within limits in MODE 3, the operator must
| immediately initiate action to fully insert all insertable
i control rods. Action must continue until all insertable
| control rods are fully inserted. This action results in the
i- least reactive condition for the core.
!

D.l. D.2. D.3 and 0.4

With SDM not within limits in MODE 4, the operator must |

immediately initiate action to fully insert all insertable l
| control rods. Action must continue until all insertable
! control. rods are fully inserted. This action results in the
I least reactive condition for the core. Action must also be
! initiated within 1 hour to provide means for control of
| potential radioactive releases. This includes ent.uring |

| secondary containment is OPERABLE; at least one 5:andby Gas
Treatment (SGT) subsystem is OPERABLE; and secondary

; containment isolation capability is available in each

|

|

(centinued)
!.
,

Cooper B 3.1-3 Revision 0;

!

I

f



.. . - -. - - - . . - . - - - - - . . - - . - - - . . . - - . . . - . -

SDM
B 3.1.1

BASES

ACTIONS D.1. D.2. D.3, and 0.4 (continued) I

| associated secondary containment penetration flow path not
.

isolated that is assumed to be isolated to mitigate '

radioactivity releases (i.e., at least one secondary
containment isolation valve ard associated instrumentation
are OPERABLE, or other acceptable administrative controls to -

assure isolation ' capability. Ihtse administrative controls !
; consist of stationing a dedicated operator, who is in
! continuous communication with the control room, at the
L controls of the isolation device. In this way, the

penetrat % can be rapidly isolated when a need for
secondary containment isolation is indicated). This may be
perfnrmed as an administrative check, by examining logs or
other information, to determine if the components are out of
service for maintenance or other reasons. It is not

( necessary to perform the surveillances needed to demonstrate
i the OPERABILITY of the components. If, however, any
! :

required component is inoperable, then it must be restored i

to OPERABLE status. In this case, SRs may need to be
performed to restore the component to OPERABLE status.,

Actions must continue until all required components arei

; . OPERABLE.

.

E.1. E.2. E.3. E.4. and E.5

| With SDM not within limits in MODE 5, the operator must
immediately suspend CORE ALTERATIONS that could reduce SDM
(e.g., insertion of fuel in the core or the withdrawal of

_

control rods). Suspension of these activities shall noti

preclude completion of moveme1t of a component to a safe !

condition. Inserting control rods or removing fuel from the
core will redue the total reactivity and are therefore
excluded from the suspended actions.

,

Action must also be immediately initiated to fully insert
all insertable control rods in core cells containing one or
more fuel assemblies. Action must continue until all
insertable control rods in core cells containing one or more ,

fuel assemblies have been fully inserted. Control rods in
j core cells containing no fuel assemblies do not affect the
; reactivity of the core and therefore do not have to be

inserted.-
:
.

i

i

t
(continued)
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B 3.1.1

BASES
1

!

|

ACTIONS E.1. E.2. E.3. E.4. and E.5 (continued)

Action must also be initiated within I hour to provide means
for control of potential radioactive releases. This !
includes ensuring secondary containment is OPERABLE; at

lleast one SGT subsystem is OPERABLE; and secondary i

containment isolation capability is available in each |
associated secondary containment penetration flow path not
isolated that is assumed to be isolated to mitigate
radioactivity releases (i.e., at least one secondary
containment isolation valve and associated instrumentation
are OPERABLE, or other acceptable administrative controls to j
assure isolation capability. These administrative controls
consist of stationing a dedicated operator, who is in
continuous communication with the control room, at the
controls of the isolation device. In this way, the
penetration can be rapidly isolated when a need for
secondary containment isolation is indicated). This may be
performed as an administrative check, by examining logs or
other information, to determine if the components are out of
service for maintenance or other reasons. It is not,

necessary to perform the Surveillances as needed to
demonstrate the OPERABILITY of the components. If, however,
any required component is inoperable, then it must be
restored to OPERABLE status. In this case, SRs may need to
be performed to restore the component to OPERABLE status.
Action must continue until all required components are
OPERABLE.

SURVEILLANCE SR 3.1.1.1
REQUIREMENTS

Adequate SDM must be verified to ensure that the reactor can
be made subcritical from any initial operating condition
with the highest reactivity worth control rod fully
withdrawn and all other :ontrol rods fully inserted. This
can be accomplished by a test (by withdrawing control rods),
an evaluation, or a combination of the two. Adequate SDM is
demonstrated by testing before or during the first startup
after fuel movement or control rod replacement. Control rod
replacement refers to the decoupling and removal of a,

control rod from a core location, and subsequent replacement
with a new control rod or a control rod from another core
location. Since core reactivity will vary during the cycle
as a function of fuel depletion and poison burnup, the

(contirued)
_ . .
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B 3.1.1

BASES

SURVEILLANCE SR 3.1.1.1 (continued)
REQUIREMENTS

beginning of cycle (B0C) test must also account for changes
in core reactivity during the cycle. Therefore, to obtain
the SDM, the initial measured value must be increased by an
adder, "R", which is the difference between the calculated
value of maximum core reactivity during the operating cycle
and the calculated BOC core reactivity. If the value of R
is negative (that is, B0C is the most reactive point in the
cycle), no correction to the B0C measured value is required
(Ref. 9). For the SDM demonstrations that rely solely on
calculation of the highest worth control cod, additional
margin (0.10% M/k) must be added to the SDM limit of
0.28% &/k to account for uncertainties in the calculation.

The SDM may be demonstrated during an in-sequence control
rod withdrawal, in which the highest worth control rod is

. analytically determined, or during local criticals, where
| the highest worth control rod is determined by testing.
'

Local critical tests require the withdrawal of out of
sequence control rods. This testing would therefore require
bypassing of the rod worth minimizer to allow the out of

| sequence withdrawal, and therefore additional requirements
| must be met (see LC0 3.10.7, " Control Rod Testing-Operating"

and LC0 3.10.8, " Shutdown Margin (SDM) Test-Refueling").

The Frequency of 4 hours after reaching criticality is
, allowed to provide a reasonable amount of time to perform .

| the, required calculations and have appropriate verification.

During MODES 3 and 4, analytical calculation of SDM may be:

used to assure the requirements of SR 3.1.1.1 are met.
During MODE 5, adequate SDM is required to ensure that the

| reactor does not reach criticality during control rod
| withdrawals. An evaluation of each in-vessel fuel movement
| during fuel loading (including shuffling fuel within the

core) is required to ensure adequate SDM is maintained
during refueling. This evaluation ensures that the
intermediate loading patterns are bounded by the safety
analyses for the final core loading pattern. For example,
bounding analyses that demonstrate adequate SDM for the most
reactive configurations during the refueling may be
performed to demonstrate acceptability of the entire fuel

.

; (continued)
:
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B 3.1.1 1

!

| BASES

!
SURVEILLANCE SR 3.1.1.1 (continued)|

REQUIREMENTS
|

movement sequence. These bounding analyses include I
additional margins to the associated uncertainties. Spiral '

offload / reload sequences inherently satisfy the SR, provided|

the fuel assemblies are reloaded in the same configuration
analyzed for the new cycle. Removing fuel from the core i

t will always result in an increase in SDM.
..

| REFERENCES 1. USAR, Appendix F.
l>

| 2. USAR, Section XIV-6.0. |
|

3. NEDE-24011-P-A-US, " General Electric Standard
Application for Reactor Fuel," Supplement for United

i States (Revision specified in the COLR).

4. USAR, Section XIV-5.3.3.

5. USAR, Section XIV-5.3.4.

6. 10 CFR 50.36(c)(2)(ii).
!
| 7. USAR, Section 111-5.9.

8. USAR, Section III-6.

9. NEDE-24011-P-A, " General Electric Standard Application
for Reactor Fuel," Section 3.2.4.1 (Revision specified

| in the COLR).
I

_

!

L

,
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Reactivity Anomalies )
B 3.1.2 i

|

| |
'

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.2 Reactivity Anomalies
,

!
(

BASES

BACKGROUND In accordance with USAR, Appendix f (Ref.1), reactivity
| shall be controllat:le such that subcriticality is maintained

under cold conditions and acceptable fuel design limits are
( not exceeded during normal operation and abnormal

ioperational transients. Therefore, Reactivity Anomalies are !,

used as a measure of the predicted versus measured core j'

reactivity during power operation. The continual !
confirmation of core reactivity is necessary to ensure that |the Design Basis Accident (DBA) and transient safety I

analyses remain valid. A large. reactivity anomaly could be |

| the result of unanticipated changes in fuel reactivity or |
L centrol rod worth or operation at conditions not consistent I

| with those assumed in the predictions of core reactivity,
' and could potentially result in a loss of SDM or violation

of acceptable fuel design limits. Comparing predicted
i versus measured core reactivity validates the nuclear

methods used in the safety analysis and supports the SDM
,

| requirements (LC0 3.1.1, " SHUTDOWN MARGIN (SDM)") in
| assuring 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
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 power conditions. The positive reactivity
inherent in the 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,

l

| In order to achieve the required fuel cycle energy output,
; the uranium enrichment in the new fuel loading and the feel

loaded in the pn vious cycles provide excess positive
: reactivity bey ..o that required to sustain steady state

operation at the beginning of cycle (B0C). When the reactor |
i is critical at RTP and operating moderator temperature, the )

excess positive reactivity is compensated by burnable |
absorbers (if any), control rods, and whatever neutron 1

;

i

(continued)

|
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Reactivity Anomalies
B 3.1.2

BASES

BACKGROUND poisons (mainly xenon and samarium) are present in the fuel.
_ (continued) The predicted cere reactivity, as represented by control rod

| density, is calculated by a 3D core simulator code as a
'

function of cycle exposure. This calculation is performed
for projected operating states and conditions throughout the-

cycle. The core reactivity is determined from control rod,

densities for actual plant conditions and is then compared
| to the predicted value for the cycle exposure.

APPLICABLE Accurate prediction of core reactivity is either an explicit
i SAFETY ANALYSES or implicit assumption in the accident analysis evaluations
_ (Ref. 2). In particular, SDM and reactivity transients,
i such as control rod withdrawal accidents or rod drop
| 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 anomaly provides additional assurance
that the nuclear methods provide an accurate representation

; of the core reactivity.

( 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 rod density for identical core conditions at BOC
do not reasonably agree, then the assumptions used in the
reload cycle design analysis or the calculation models used

| to predict rod density may not be accurate. If reasonable
! agreement between measured and predicted core reactivity "

exists at 800, thn the prediction may be normalized to the
measured value. Thereafter, any significant deviations in
the measured rod density from the predicted rod density that
develop during fuel depletion may be an indication that the
assumptions of the DBA and trans'.cnt analyses are no longer
valid, or that an unexpected change in core conditions has
occurred.

Reactivity Anomalies satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii) (Ref. 3).

I

i

!
;

i

(continued)
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Reactivity Anomalies
B 3.1.2

*
.

( BASES (continued)

LCO The reactivity anomaly limit is established to ensure plant
_ operation is maintained within the assumptions of the safety

analyses. Large differences between monitored 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 difference between the
monitored and the predicted rod density of i 1% Ak/k has
been established based on engineering judgment. A > 1%
deviation in reactivity from that predicted is larger than
expected for normal operation and should therefore be
evaluated.

,

1 APPLICABILITY In MODE 1, most of the control rods are withdrawn and steady
state operation is typically achieved. Under thesea

conditions, the comparison between predicted and monitored4

core reactivity provides an effective measure of the
reactivity anomaly. In MODE 2, control rods are typically
being withdrawn during a startup. In MODES 3.and 4, all
control rods are fully inserted and therefore '.ne reactor is
in the least reactive state, where monitoring core.

( reactivity is not necessary. In MODE 5, fuel :nading;
'

results in a continurlly changing core reactivity. SDM
requirements (LCO 3.1.1) ensure that fuel movements are
performed within the bounds of the safety analysis, and an
SDM demonstration is required during the first startup
following operations that could have altered core reactivity

; (e.g., fuel movement, control rod replacement, shuffling).
The SDM test, required by LCO 3.1.1, provides a direct -

j' comparison of the predicted and monitored core reactivity at
cold conditions; therefore, the Reactivity Anomalies

"

Specification is not required during these conditions.

>

ACTIONS Ad>

Should an anomaly develop between measured and predicted
core reactivity, the core reactivity difference must be

: restored to within the limit to ensure continued operation
is within the core design assumptions. Restoration to#

-

J within the limit could be performed by an evaluation of the
. core design and safety analysis to determine the reason for
j the anomaly. This evaluation normally reviews the core
..

N

(continued)
.

.

|
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Reactivity Anomalies
| B 3.1.2
|
.

BASES

ACTIONS M (continued)

conditions to determine their consistency with input to
design calculations. Measured core and process parameters
are also normally evaluated to determine that they are
within the bounds of the safety analysis, and safety
analysis calculational models may be reviewed to verify that
they are adequate for representation of the core conditions.
The required Completion Time of 72 hours is based on the low
probability of a DBA 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.

M
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 12 hours. The
allowed Completion Time of 12 hours is reasonable, based on
operating experience, to reach MODE 3 from full power

( conditions in an orderly manner and without challenging,

plant systems.

'

.

SURVEILLANCE SR 3.1.2.1
REQUIREMENTS

Verifying the reactivity difference between the monitored -

and predicted rod density is within the limits of the LCO
provides added assurance that plant operation is maintained
within the assumptions of the DBA and transient analyses.
The core monitoring system calculates the rod density for
the reactor conditions obtained from plant instrumentation.
A comparison of the monitored rod density to the predicted
rod density at the same cycle exposure is used to calculate
the reactivity difference. The comparison is required when
the core reactivity has potentially changed by a
significant amount. This may occur following a refueling in
which new fuel assen.blies are loaded, fuel assemblies are
shuffled within .the core, or control rods are replaced or' shuffled. Control rod replacement refers to the decoupling,

; and removal of a control rod from a core location, and
I subsequent replacement with a new control rod or a control
L
i

h (continued)
! 3
'
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Reactivity Anomalies
B 3.1.2

| - | BASES

SURVEILLANCE SR~ 3.1.2.1 (continued),

_ REQUIREMENTS

rod from another core location. Also, core reactivity
changes during the cycle. The 24 hour interval after
reaching equilibrium conditions following a startup is based,

| on the need for equilibrium xenon concentrations in the
core, such that an accurate comparison between the monitored

| and predicted rod density can be made. For the purposes of
this SR, the reactor is assumed to be at equilibrium
conditions when steady state operations (no control rod

; movement or core flow changes) at 2 75% RTP have been
'

obtained. The 1000 MWD /T Frequency was developed,
!. considering the relatively slow change in cora reactivity

with exposure and operating experience related to variations
in core reactivity. This comparison requires the core to be
operating at power levels which minimize the uncertainties
-and measurement errors, in order to obtain meaningful,

results. Therefore, the comparison is only done when in
, MODE 1. The tests performed at this Frequency also use base
| data obtained during the first test of the specific fuel

cycle.

REFERENCES 1. USAR, Appendix F.

2. USAR, Section XIV.

3. 10 CFR 50.36(c)(2)(ii).
:

.

!
i

<

i,

|
i
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i- Control Rod OPERABILITY i

L B 3.1.3

B 3.1 REACTIVITY CONTROL SYSTEMS

] B 3.1.3 Control Rod OPERABILITY
1
;

BASES 1

i ;

i

i BACKGROUND Control rods are components of the Control Rod Drive (CRD)
'

] System, which is the primary reactivity control system for :' the reactor. In conjunction with the Reactor Protection
j System, the CRD System provides the means for the reliable

control of reactivity changes to ensure under conditions of+
,

normal operation, including abnormal operational transients, l
4

; that specified acceptable fuel design limits are not ]exceeded. In addition, the control rods provide the ;,

i capability to hold the reactor core subcritical under all j
j conditions and to limit the potential amount and rate of'

i

reactivity increase caused by a malfunction in the CRD |

| System. The CRD System is designed to satisfy the
! requirements specified in Reference 1.
I-
; The CRD System consists of 137 locking piston control rod
! drive mechanisms -(CRDMs) and a hydraulic control unit for
! each drive mechanism. The locking piston type CRDM is a
!. double acting hydraulic piston, which uses condensate water

( as the operating fluid. Accumulators provide additional
energy for scram. An index tube and piston, coupled to the
control rod, are locked at fixed increments by a collet
mechanism. The collet fingers engage notches in the index
tube to prevent unintentional withdrawal of the control rod,
but without restricting insertion. >

This Specification, along with LCO 3.1.4, " Control Rod Scram - I

Times," and LCO 3.1.5, " Control Rod Scram Accumulators,"
ensure that the performance of the control rods in the event
of a Design Basis Accident (DBA) or transient meets the
assumptions used in the safety analyses of References 2, 3,
and 4.

APPLICABLE The analytical methods and assumptions used in the
SAFETY ANALYSES evaluations involving control rods are presented in

References 2, 3, and 4. The control rods provide the
primary means for rapid reactivity control (reactor scram),
for maintaining the reactor subcritical and for limiting the
potential effects of reactivity insertion events caused by
malfunctions in the CRD System.

. (continued)
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Control Rod OPERABILITY
B 3.1.3 |

f BASES

APPLICABLE The capability to insert the control rods provides assurance
- SAFETY ANALYSES that the assumptions for scram reactivity in the DBA and

,

(continued)- transient analyses are not violated. Since the.SDM ensures I

the reactor will be suberitical with the highest worth
control rod withdrawn (assumed single failure), the
additional failure of a second control rod to insert, if
required, could invalidate the demonstrated SDM and
potentially limit the ability of the CRD System to hold the
reactor subcritical. If the control rod is stuck at an l
inserted position and becomes decoupled from the CRD, a
control rod drop accident (CRDA) can possibly occur.
Therefore, the requirement that all control rods be OPERABLE
ensures the CRD System can perform its intended function.

The control rods also protect the fuel' from damage which
could result in release of radioactivity. The limits
protected are the MCPR Safety Limit (SL) (see Bases for SL |

2.1.1, " Reactor Core SLs," and LCO 3.2.2, " MINIMUM CRITICAL 1

POWER RATIO (MCPR)"), the 1% cladding plastic strain fuel
design -limit (see Bases for LCO 3.2.1, " AVERAGE PLANAR
LINEAR HEAT GENERATION RATE (APLHGR)," and the fuel damage
limit (see Bases for LCO 3.1.6, " Rod Pattern Control")

- during reactivity insertion events. I

The negative reactivity insertion (scram) provided by the
CRD System provides the analytical basi 3 for determination
of plant thermal limits and provides protection against fuel
damage limits during a CRDA. The Bases for LCO 3.1.4,
LC0 3.1.5, and LCO 3.1.6 discuss in more detail how the SLs
are protected by the CRD System.

^

Control rod OPERABILITY satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 5).

LCO The OPERABILITY of an individual control rod is based on a
combination of factors, primarily, the scram insertion
times, the control rod coupling integrity, and the ability
to determine the control rod position. Accumulator
OPERABILITY is addressed by LCO 3.1.5. The associated scram
accumulator status for a control rod only affects the scram
insertion times; therefore, an inoperable accumulator does
not 1;nmediately require declaring a control rod inoperable.
Alti.ough not all control rods are required to be OPERABLE to

(continued)
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Control Rod OPERABILITY
B 3.1.3

-( BASES

LCO satisfy the intended reactivity control requirements, strict
. (continued) control over the number and distribution of inoperable

control rods is required to satisfy the assumptions of the
DBA and transient analyses.

APPLICABILITY In MODES I and 2, the control rods are assumed to function
during a DBA or transient and are therefore required to be
OPERABLE in these MODES. In MODES 3 and 4, control rods are
not able to be withdrawn since the reactor mode switch is in
shutdown and a control rod block is applied. This provides
adequate requirements for control rod OPERABILITY during
these conditions. Control rod requirements in MODE 5 are
located in LCO 3.9.5, " Control Rod OPERABILITY-Refueling."

ACTIONS The ACTIONS Table is modified by a Note indicating that a
separate Condition entry is allowed for each control rod.
This is acceptable, since the Required Actions for each
Condition provide appropriate compensatory actions for each
inoperable control rod. Complying with the Required Actions

( may allow for continued operation, and subsequent inoperable
'

control rods are governed by subsequent Condition entry and
application of associated Required Actions.

A.I. A.2. A.3. and A.4

A control rod is considered stuck if it will not insert by *

either CRD drive water or scram pressure. With a fully
inserted control rod stuck, no actions are required as long
as the control rod remains fully inserted. The Required
Actions are modified by a Note, which allows the rnd worth
minimizer (RWM) to be bypassed if required to allow
continued operation. LCO 3.3.2.1, " Control Rod Block
Instrumentation," provides additional requirements when the
RWM is bypassed to ensure compliance with the CRDA analysis.
With one withdrawn control rod stuck, the local scram
reactivity rate assumptions may not be met if the stuck
control rod se)aration criteria are not met. Therefore, a
verification t1at the separation criteria are met must be-

performed immediately. The separation criteria are not met
if a) the stuck control rod occupies a location adjacent to
two " slow" control rods, b) the stuck control rod occupies

(continued)
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Control Rod OPERABILITY
B 3.1.3

( BASES

ACTIONS A.1. A.2. A.3. and A.4 (continued)
~

a location adjacent to one " slow" control rod, and the one>

" slow" control rod is also adjacent to another " slow"
control rod, or c) if the stuck control rod occupies a.

i location adjacent to one " slow" control rod when there is
another pair of " slow" control rods adjacent to one another.
The description of " slow" control rods is provided in
LCO 3.1.4, " Control Rod Scram Times." In addition, the
associated control rod drive must be disarmed
(hydraulically) in 2 hours. The allowed Con.pletion Time of
2 hours is acceptable, considering the reactor can still be
shut down, assuming no additional control rods fail to

' insert, and provides a reasonable time to perform the
Required Action in an orderly manner. The control rod must
be isolated from both scram and normal insert and withdraw
pressure. Isolating the control rod from scram and normal
insert and withdraw pressure prevents damage to the CRDM.
The control rod should be isolated from scram and normal
insert and withdraw pressure, while maintaining cooling
water to the CRD.

Monitoring of the insertion capability of each withdrawn
( control rod must also be performed within 24 hours from

discovery of Condition A concurrent with THERMAL POWER i

greater than the low power setpoint (LPSP) of the RWM. '

SR 3.1.3.2 and SR 3.1.3.3 perform periodic tests of the
control rod insertion capability of withdrawn control rods.
Testing each withdrawn control rod ensures that a generic
problem does not exist. This Completion Time also allows ,

for an exception to the normal " time zero" for beginning the . 1

allowed outage time " clock". The Required Action A.3 :

Completion Time only begins upon discovery of Condition A |
concurrent with THERMAL POWER greater than the actual LPSP :
of the RWM since the notch insertions may not be compatible )
with the requirements of rod pattern control (LC0 3.1.6) and J

the RWM (LCO 3.3.2.1). The allowed Completion Time provides )a reasonable time to test the control rods, considering the
potential for a need to reduce power to perform the tests.

To allow continued operation with a withdrawn control rod
]stuck, an evaluation of adequata. SDM is also required within

72 hours. Should a DBA or transient require a shutdown, to-

preserve the single failure criterion, an additional control
rod would have to be assumed to fail to insert when
required. Therefore, the original SDM demonstration may not

(continued)
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Control Rod OPERABILITY
B 3.1.3

.,

f BASES I

ACTIONS A.1. A.2. A.3. and A,4 (continued)

be valid. The SDM must therefore be evaluated (by,

measurement or analysis) with the stuck control rod at its
stuck position and the highest worth OPERABLE control rod
assumed to be fully withdrawn.

The allowed Completion Time of 72 hours to verify SDM is
adequate, considering that with a single control rod stuck |

| in a withdrawn position, the remaining OPERABLE control rods
'

are capable of providing the required scram and shutdown
,

reactivity. Failure to reach MODE 4 is only likely if an jadditional control rod adjacent to the stuck control rod 4

i also fails to insert during a required scram. Even with the
postulated additional single failure of an adjacent control
rod to insert, sufficient reactivity control remains to
reach and maintain MODE 3 (suberitical) conditions (Ref. 6).o

L E.d
i

With two or more withdrawn control rods stuck, the-plant
| . must be brought to MODE 3 within 12 hours. The occurrence of''( more than one control rod stuck at a withdrawn position

' increase:. the probability that the reactor cannot be shut,

down if required. Insertion of all insertable control rods
eliminates the possibility of an additional failure of a
control rod to insert. The allowed Completion Time of
12 hours is reasonable, based on operating experience, to

i reach MODE 3 from full power conditions in an orderly manner
and without challenging plant systems. -

i
'

C.1 and C.2

With one or more control rods inoperable for reasons other
than being stuck in the withdrawn position, operation may
continue, provided the control rods are fully inserted
within 3 hours and disarmed (electrically or hydraulically)
within 4 hours. Inserting a control rod ensures the
shutdown and scram capabilities are not adversely affected.
The control rod is disarmed to prevent inadvertent
withdrawal during subsequent operations. The control rods

' can be hydraulically disarmed by closing the drive water and
exhaust water isolation valves. The control rods can be

'
i

i

!- . (continued)
-
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Control Rod OPERABILITY
B 3.1.3

( BASES

ACTIONS C.1 and C.2 (continued)

electrically disarmed by disconnecting power from all four
directional control valve solenoids. Required Action C.1 is
modified by a Note, which allows the RWM to be bypassed if
required to allow insertion of the inoperable control rods
and continued operation. LCO 3.3.2.1 provides additional
requirements when the RWM is bypassed to ensure compliance
with the CRDA analysis.

The allowed Completion Times are reasonable, considering the
small number of allowed inoperable control rods, and provide
time to insert and disarm the control rods in an orderly
manner and without challenging plant systems.

D.1 and D.2

Out of sequence control rods may increase the potential
reactivity worth of a dropped control rod during a CRDA. At
s 10% RTP, the generic banked position withdrawal
sequence (BPWS) analysis (Ref. 6) requires inserted control
rods not in compliance with BPWS to be separated by at least

( two OPERABLE control rods in all directions, including the
diagonal. Therefore, if two or more inoperable control rods
are not in compliance with BPWS and not separated by at
least two OPERABLE control rods, action must be taken to
restore compliance with BPWS or restore the control rods to
OPERABLE status. Condition ~D is modified by a Note
indicating that the Condition is not applicable when
> 10% RTP, since the BPWS is not required to be followed -

under these conditions, as described in the Bases for
LCO 3.1.6. The allowed Completion Time of 4 hours is
acceptable, considering the low probability of a CRDA
occurring.

L1
If any Required Action and associated Completion Time of
Condition A, C, or D are not met, or there are nine or more
inoperable control rods, 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 MODE 3 within 12 hours. This
ensures all insertable control rods are inserted and places
the reactor in a condition that does not require the

(continued)
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Control Rod OPERABILITY
B 3.1.3

.( BASES

ACTIONS I.d (continued)

active function (i.e., scram) of the control rods. The
.

number of control rods permitted to be inoperable when
/ operating above 10% RTP (e.g., no CRDA considerations) could

be more than the value specified, but the occurrence of a
large number of inoperable control rods could be indicative
of a generic problem, and investigation and resolution of
the potential problem should be undertaken. The allowed
Completion Time of 12 hours is reasonable, based on
operating experience, to reach MODE 3 from full power in an
orderly manner and without challenging plant systems.-

SURVEILLANCE SR 3.1.3.1
REQUIREMENTS

The position of each control rod must be determined to
ensure adequate information on control rod position is
available to the operator for determining control rod
OPERABILITY and controlling rod patterns. Control rod
position may be determined by the use of OPERABLE position
indicators, by moving control rods to a position with an

( OPERABLE indicator, or by the use of other appropriate
methods. The 24 hour Frequency of this SR is based on'

operating experience related to expected changes in control
rod position and the availability of control rod position
indications in the control room.

SR 3.1.3.2 and SR 3.1.3.3 .

Control rod insertion capability is demonstrated by
inserting each partially or fully withdrawn control rod at
least one notch and observing that the control rod moves.
The control rod may then be returned to its original
position. This ensures the control rod is not stuck and is
free to insert on a scram signal. These Surveillances are
not required when THERMAL POWER is less than or equal to the
actual LPSP of the RWM, since the notch insertions may not
be compatible with the requirements of the Banked Position
Withdrawal Sequence (BPWS) (LCO 3.1.6) and the RWM
(LCO3.3.2.1). The 7 day Frequency of SR 3.1.3.2 is based-

on operating experience related to the changes in CRD
performance and the ease of performing notch testing for
fully withdrawn control rods. Partially withdrawn control

(continued)
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Control Rod OPERABILITY
B 3.1.3

BASES

SURVEILLANCE SR 3.1.3.2 and SR 3.1.3.3 (continued)
REQUIREMENTS

rods are tested at a 31 day Frequency, based on the
potential power reduction required to allow the control rod
movement and considering the large testing sample of
SR 3.1.3.2. Furthermore, the 31 day Frequency takes into
account operating experience related to changes in CRD
performance. At any time, if a control rod is immovable, a
determination of that control rod's capability of insertion
by scram (OPERABILITY) must be made and appropriate action
taken.

These SRs are modified by Notes that allow 7 days and
31 days respectively, after withdrawal of the control rod
and increasing power to above the LPSP, to perform the
Surveillance. This acknowledges that the control rod must
be first withdrawn and THERMAL POWER must be increased to
above the LPSP before performance of the Surveillance, and
therefore the Notes avoid potential conflicts with SR 3.0.3
and SR 3.0.4.

SR 3.1.3.4
*

/

Verifying that the scram time for each control rod to notch'

position 06 is s 7 seconds provides reasonable assurance
that the control rod will insert when required during a DBA
or transient, thereby completing its shutdown function.
This SR is performed in conjunction with the control rod
scram time testing of SR 3.1.4.1, SR 3.1.4.2, SR 3.1.4.3,
and SR 3.1.4.4. The LOGIC SYSTEM FUNCTIONAL TEST in -

LCO 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation," and the functional testing of SDV vent and
drain valves in LCO 3.1.8, " Scram Discharge Volume (SDV)
Vent and Drain Valves," overlap this Surveillance to provide
complete testing of the assumed safety function. The l
associated Frequencies are acceptable, considering the more |
frequent testing performed to demonstrate other aspects of

<

control rod OPERABILITY and operating experience, which '

shows scram times do not significantly change over an
operating cycle.

.

h (continued)k
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tentrol Rod OPERABILITY
B 3.1.3

( BASES

SURVEILLANCE SR 3.1.3.5 ,

_ REQUIREMENTS

(continued) Coupling verification is performed to ensure the control rod
is connected to the CRDM and will perform its intended
function when necessary. The Surveillance requires
verifying a control rod does not go to the withdrawn
overtravel position. The overtravel position feature-

provides a positive check on the coupling integrity since
only an uncoupled CRD can reach the overtravel position. l
The verification is required to be performed any time a
control rod is withdrawn to the * full out" position (notch
position 48) or prior to declaring the control rod OPERABLE
after work on the control rod or CRD System that could
affect coupling. This includes control rods inserted one
notch and then returned to the " full out" position during
the performance of SR 3.1.3.2. This Frequency is
acceptable, considering the low probability that a control
rod will become uncoupled when it is not being moved and
operating experience related to uncoupling events.

REFERENCES 1. USAR, Appendix F.
*

2. USAR, Section XIV-5.1.5.

3. USAR, Section XIV-6.2.

4. USAR, Appendix G. |

5. 10CFR50.36(c)(2)(11). -

6. NED0-21231, " Banked Position Withdrawal Sequence,"
Section 7.2, January 1977.

i
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Control Rod Scram Times
'-

. B 3.1.4
a .

( B 3.1 REACTIVITY CONTROL SYSTEMS,

f B 3.1.4 Control Rod Scram Times-
i

BASES

,

j BACKGROUND The scram function of the Control Rod Drive (CRD) System
controls reactivity changes during abnormal operational

,i transients to ensure that specified acceptable fuel design
limits are not exceeded (Ref. 1). The control rods arei

] scrammed by positive means using hydraulic pressure exerted
on the CRD piston.

i
1 When a scram signal is initiated, control air is vented from
1 the scram valves, allowing them to open by spring action.
) Opening the exhaust valve reduces the pressure above the
3 main drive piston to atmospheric pressure, and opening the
j inlet. valve applies the accumulator or reactor pressure to
: the bottom of the piston. Since the notches in the index
; . tube are tapered on the lower edge, the collet fingers are
; forced open by. cam action, allowing the index . tube to move
i upward without restriction because of the high differential
i pressure across the piston.- As the drive moves upward and

i( the accumulator pressure reduces below the reactor pressure,
{ a ball check valve opens, letting the reactor pressure
i

' complete the scram action. If the reactor pressure is low,
i such as during startup, the accumulator will fully insert
i the control rod in the required time without assistance from
| reactor pressure.
1
i

.

: APPLICABLE The analytical methods and assumptions used in evaluating
;- SAFETY ANALYSES the control rod scram function are presented in

." References 2, 3, and 4. The Design Basis Accident (DBA) and
transient analyses assume that all of the control rods scram
at a specified insertion rate. The resulting negative scram
reactivity forms the basis for the determination of plant
thermal limits (e.g., the MCPR). Other distributions of
scram times (e.g., several control rods scramming slower
than the average time with several control rods scramming
faster than the average time) can also provide sufficient
scram reactivity. Surveillance of each individual control
rod's scram time ensures the scram reactivity assumed in the
DBA and transient analyses can be met.

(continued)
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i Control Rod Scram Times |
: B 3.1.4

|

i

(
'

BASES

APPLICABLE The scram function of the CRD System protects the MCPR i

- SAFETY ANALYSES Safety Limit (SL) (see Bases for SL 2.1.1, " Reactor Core ]
(continued) SLs," and LCO 3.2.2, " MINIMUM CRITICAL POWER PATIO (MCPR)") i

and the 1% cladding plastic strain fuel design limit (see
Bases for LCO 3.2.1, " AVERAGE PLANAR LINEAR HEAT GENERATION i

RATE (APLHGR)"), which ensure that no fuel damage will occur -

if these limits are not exceeded. Above 800 psig, the scram |function is designed to insert negative reactivity at a rate
'fast enough to prevent the actual MCPR from becoming less

than the MCPR SL, during the analyzed limiting power i
.

transient. Below 800 psig, the scram function is assumed to i
perform during the control rod drop accident (Ref. 5) and,

,

therefore, also provides protection against violating fuel )damage limits during reactivity insertion accidents (see
Bases for LCO 3.1.6, " Rod Pattern Control"). For the
reactor vessel over)ressure protection analysis, the scram I

function, along wit 1 the safety / relief valves, ensure that !
the peak vessel pressure is maintained within the applicable j
ASME Code limits. ,

Control rod scram times satisfy Criterion 3 of
10 CFR 50.36(c)(2)(11) (Ref. 6). i

LCO The scram times specified in Table 3.1.4-1 are required to |
ensure that the scram reactivity assumed in the DBA and i
transient analysis is met (Ref. 7). To account for single |

failures and " slow" scramming control rods, the scram times |
specified in Table 3.1.4-1 are faster than those assumed in

|the design basis analysis. The scram times have a margin - -

that allows up to approximately 7% of the control rods
(e.g., 137 x 7% = 10) to have scram times exceeding the
specified limits (i.e., " slow" control rods) assuming a
single stuck control rod (as allowed by LCO 3.1.3, " Control
Rod OPERABILITY") and an additional control rod failing to
scram per the single failure criterion. The scram times are
specified as a function of reactor steam dome pressure to
account for the pressure dependence of the scram times. The
scram times are specified relative to measurements based on
reed switch positions, which provide the control rod
position indication. The reed switch closes (" pickup") when
the index tube passes a specific location and then opens

' (" dropout") as the irdex tube travels upward. Verification
of the specified scram times in Table 3.1.4-1 13

(continued)
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Centrol Rod Scram Times

B 3.1.4
.

( BASES

LCO accomplished through measurement of the " dropout" times. To |
(continued) ensure that local scram reactivity rates are maintained I

within acceptable limits, no more than two of the allowed
,

" slow" control rods may occupy adjacent locations. |

Table 3.1.4-1 is modified by two Notes which state i. Sat
control rods with scram times not within the limits of the
table are considered " slow" and that control rods with scram I

times > 7 seconds are considered inoperable as required by
SR 3.1.3.4.

This LCO applies only to OPERABLE control rods since
inoperable control rods will be inserted and disarmed
(LCO3.1.3). Slow scramming control rods may be
conservatively declared inoperable and not accounted for as
" slow" control rods.

APPLICABILITY In MODES 1 and 2, a scram is assumed to function during
transients and accidents analyzed for these plant
conditions. These events are assumed to occur during
startup and power operation; therefore, the scram function,

'i of the control rods is required during these MODES. In
MODES 3 and 4, the control rods are not able to be withdrawn'

since the reactor mode switch is in shutdown and a control
rod block is applied. This provides adequate requirements
for control rod scram capability during these conditions.
Scram requirements in MODE 5 are contained in LCO 3.9.5,
" Control Rod OPERABILITY-Refueling."

.

ACTIONS Ad

When the requirements of this LCO are not met, the rate of
negative reactivity insertion during a scram may not be
within the assumptions of the safety analyses. Therefore,
the plant must be brought to a MODE in which the LCO does
not apply. To achieve this status, the plcnt must be
brought to MODE 3 within 12 hours. The allowed Completion
Time of 12 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an
orderly manner and without challenging plant systems.

| (continued)
1
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Control Rod Scram Times
B 3.1.4

BASES (continued)

SURVEILLANCE The four SRs of this LCO are modified by a Note stating that
_ REQUIREMENTS during a single control rod scram time surveillance, the CRD

pumps shall be isolated from the associated scram
accumulator. With the CRD pump isolated, (i.e., charging
valve closed) the influence of the CRD pump head does not
affect the single control rod scram times. During a full
core scram, the CRD pump head would be seen by all control
rods and would have a negligible effect on the scram
insertion times.

.

SR 3.1.4.1

The scram reactivity used in DBA and transient analyses is
br. sed on an assumed control rod scram time. Measurement of
the scram times with reactor steam dome pressure a 800 psig
demonstrates acceptable scram times for the transients
analyzed in References 3 and 4.

Maximum scram insertion times occur at a reactor steam dome
pressure of approximately 800 psig because of the competing
effects of reactor steam dome pressure and stored
accumulator energy. Therefore, demonstration of adequate

( scram times at reactor steam dome pressure m 800 psig
ensures that the measured scram times will be within the,

specified limits at higher pressures. Limits are specified
as a function of reactor pressure to account for the
sensitivity of the scram insertion times with pressure and
to allow a range of pressures over which scram time testing
can be performed. To ensure that scram time testing is
performed within a reasonable time following a refueling or -
after a shutdown duration of 2120 days, control rods are
required to be tested before exceeding 40% RTP following the
shutdown. This Frequency is acceptable considering the
additional surveillances performed for control rod
OPERABILITY, the frequent verification of adequate i

,

accumulator pressure, and the required testing of control
rods affected by work on control rods or the CRD System.

.

.

h (continued)
k4
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Control Rod Scram Times
B 3.1.4

1
;

BASES
,

-SURVEILLANCE SR 3 1.M
REQUIREMENTS_

(continued) ' Additional testing of a sample of control rods is required:

to verify the continued performance of the scram function
during the cycle. A representative sample contains at least
10% of the control rods. The sample re;nains representative
if no more than 20% of the control rods in the sample tested
are determined to be " slow." With more than 20% of the

! sample declared to be " slow" per the criteria in
Table 3.1.4-1, additional control rods are tested until this
20% criterion (i.e., 20% of the entire sample size) is
satisfied, or until the total number of " slow" control rods

(throughout the core, from all surveillances) exceeds the
LCO limit. For planned testing, the control rods selected
for the sample should be different for each test. Data from
inadvertent scrams should be used whenever possible to avoid
unnecessary testing at power, even if the control rods with
data may have been previously tested in a sample. The
120 day Frequency is based on operating experience that has
shown control rod scram times do not significantly change
over an operating cycle. This Frequency is also reasonable
based on the additional Surveillances done on the CRDs at
more frequent intervals in accordance with LCO 3.1.3 and

( LCO 3.1.5, " Control Rod Scram Accumulators."

SR 3.1.4.3

When work that could affect the scram insertion time is,

! performed on a control rod or the CRD System, testing must
be done to demonstrate that each affected control rod -

retains adequate scram performance over the range of
applicable reactor pressures from zero to the maximum
permissible pressure. The scram testing must be performed
once before declaring the control rod OPERABLE. The

| required scram time testing must demonstrate the affected
control rod is still within acceptable limits. The limits

| for reactor pressures < 800 psig are found in the Technical
'

Requirements Manual (Ref. 8) and are established based on a
high probability of meeting the acceptance criteria at
reactor pressures A 800 psig. Limits for 1 800 psig are

| found in Table 3.1.4-1. If testing demonstrates the
| affected control rod does not meet these limits, but is

within the 7-second limit of Table 3.1.4-1, Note 2, the
control rod can be declared OPERABLE and " slow."

;

}

( (continued)
L,
'
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Control Rod Scram Times
B 3.1.4

( BASES

_ SURVEILLANCE SR 3.1.4.3 (continued)
REQUIREMENTS

Specific examples of work that could affect the scram times
are (but are not limited to) the following: removal of any
CRD for maintenance or modification; replacement of. a
control rod; and maintenance or modification of a scram
solenoid pilot valve, scram valve, accumulator, isolation j

valve or check valve in the piping required for scram.

The Frequency of once prior to declaring the affected
control rod OPERABLE is acceptable because of the capability !

to test the control rod over a range of operating conditions
and the
control,more frequent surveillances on other aspects ofrod OPERABILITY..

;

SR 3.1.4.4

When work that could affect the scram insertion time is
performed on a control rod or CRD System, or when fuel !
movement within the reactor pressure vessel occurs, testing4

(.
must be done to demonstrate each affected control rod is
still within the limits of Table 3.1.4-1 with the reactor
steam dome pressure 2 800 psig. Where work has been,

*

performed at high reactor pressure, the requirements of
SR 3.1.4.3 and SR 3.1.4.4 can be satisfied with one test..

For a control rod affected by work performed while shut
down, however, a zero pressure and high pressure test may be
required. This testing ensures that, prior to withdrawing '

the control rod for continued operation, the control rod -

scram performance is acceptable for operating reactor
pressure conditions. Alternatively, a control rod scram
test during hydrostatic pressure testing could also satisfy
both criteria. When only fuel movement occurs, then only
those control rods associated with the core cells affected,

by the fuel movement are required to be scram time tested.
1

: The Frequency of once prior to exceeding 40% RTP is
acceptable because of the capability to test the control rod
over a range of operating conditions and the more frequent
surveillances on other aspects of control rod OPERABILITY.

4

4

f (continued)
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B 3.1.4

( BASES (continued)

REFERENCES 1. USAR, Appendix F.
.

2. USAR, Section III-5.

3. USAR, Section VII-2.0.

4. USAR, Section XIV.

5. NEDE-24011-P-A, " General Electric Standard
Application for Reactor Fuel," Section 3.2.4.1,
Revision specified in the COLR.

6. 10 CFR 50.36(c)(2)(ii).

7. Letter from R.F. Janecek (BWROG) to R.W. Starostecki
(NRC), "BWR Owners Group Revised Reactivity Control
System Technical Specifications," BWROG-8754,
September 17, 1987.

8. Technical Requirements Manual.

I
1

|
-

|
|

1
l

|
!

l
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Control Rod Scram Accumulators
B 3.1.5

'( B 3.1 REACTIVITY CONTROL SYSTEMS
,

.

,

'
B 3.1.5 Control Rod Scram Accumulators

~

BASES;

L
!
| BACKGROUND The control rod scram accumulators are part of the Control

Rod Drive (CRD) System and are provided to ensure that the
control rods scram under varying reactor conditions. The

i- control rod scram accumulators store sufficient energy to
; fully insert a control rod at any reactor vessel pressure.

The accumulator is a hydraulic cylinder with a free floating'

piston. The piston separates the water used to scram the
,

| control rods from the nitrogen, which provides the required
~

energy. The scram accumulators are necessary to scram the
control rods within the required insertion times of
LCO 3.1.4, " Control Rod Scram Times."

APPi.ICABLE The analytical methods and assumptions used in evaluating
'

SAFETY ANALYSES the control rod scram function are presented in
References 1, 2, and 3. The Design Basis Accident (DBA) and
transient analyses assume that all of the control rods scram

| ( at a specified insertion rate. OPERABILITY of each
individual control rod scram accumulator, along witht

LC0 3.1.3, " Control Rod OPERABILITY," and LCO 3.1.4, ensures,

that the scram reactivity assumed in the DBA and transient
analyses can be met. The existence of an inoperable
accumulator may invalidate prior scram time measurements for
the associated control rod.

^

The scram function of the CRD System, and therefore the
! OPERABILITY of the accumulators, protects the MCPR Safety

Limit (see Bases for SL 2.1.1, " Reactor Core SLs," and
LCO 3.2.2, " MINIMUM CRITICAL POWER RATIO (MCPR)") and
1% cladding plastic strain fuel design limit (see Bases for
LCO 3.2.1, " AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)," which ensure that no fuel damage will occur if
these limits are not exceeded (see Bases for LCO 3.1.4). In
addition, the scram function at low reactor vessel pressure
(i.e., startup conditions) provides protection against
violating fuel design limits during reactivity insertion
accidents (see Bases for LCO 3.1.6, " Rod Pattern Control").,

!

(continued)

r
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Control Rod Scram Accumulators
B 3.1.5

(' BASES

APPLICABLE- Control rod scram accumulators satisfy Criterion 3 of
SAFETY ANALYSES 10 CFR 50.36(c)(2)(ii) (Ref. 4).

(continued)

LCO The OPERABILITY of the control rod scram accumulators'is
required to ensure that adequate scram insertion capability
exists when ne d d over the entire range of reactor
pressures. The OPtiVBILITY of the scram accumulators is
based on maintaining adequate accumulator pressure.

APPLICABILITY In MODES 1 and 2, the scram function is required for
mitigation of DBAs and transients, and therefore the scram
accumulators must be OPERABLE to support the scram function.
In MODES 3 and 4, control rods are not able to be withdrawn
since the reactor mode switch is in shutdown and a control
rod block is applied. This provides adequate requirements
for control rod scram accumulator OPERABILITY during these
conditions. Requirements for scram accumulators in MODE 5

(/.
are contained in LCO 3.9.5, " Control Rod
OPERABILITY-Refueling."

,

ACTIONS The ACTIONS Table is modified by a Note indicating that a
separate Condition entry is allowed for each control rod
scram accumulator. This is acceptable since the Required
Actions for each Condition provide appropriate compensatory .

actions. for each inoperable accumulator. Complying with the
Required Actions may allow for continued operation, and
subsequent inoperable accumulators are governed by.
subsequent Condition entry and application of associated
Required Actions.

A.] and A.R

With one control rod scram accumulator inoperable and the
reactor steam dome pressure 2 900 psig, the control rod may
be declared " slow," since the control rod will still scram

at the reactor operating pressure but may not satisfy the
required scram times in Table 3.1.4-1.

(continued)
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.

(' Bl.SES

(
ACTIONS A.1 and A.2 (continued)

Required Action A.1 is modified by a Note indicating that
declaring the control rod " slow" only applies if the
associated control scram time was within the limits of
Table 3.1.4-1 during the last scram time test. Otherwise,
the control rod would already be considered " slow" and the
further degradation of scram performance with an inoperable
accumulator could result in excessive scram times. In this
event, the associated control rod is declared inoperable
(Required Action A.2) and LCO 3.1.3 is entered. This would
result in requiring the affected control rod to be fully
inserted and disarmed, thereby satisfying its intended
function, in accordance with ACTIONS of LCO 3.1.3.

The allowed Completion Time of 8 hours is reasonable, based
on the large number of control rods available to provide the
scram function and the ability of the affected control rod
to scram only with reactor pressure at high reactor
pressures.

B.1. B.2.1. and B.2.2

With two or more control rod scram accumulators inoperable-

and reactor steam dome pressure 2 900 psig, adequate
pressure must be supplied to the charging water header.
With inadequate charging water pressure, all of the
accumulators could become inoperable, resulting in a
potentially severe degradation of the scram performance.
Therefore, within 20 minutes from discovery of charging -

water header pressure < 940 psig concurrent with
Condition B, adequate charging water header pressure must be
restored. The allowed Completion Time of 20 minutes is
reasonable, to place a CRD pump into service to restore the
charging water header pressure, if required. This
Completion Time is based on the ability of the reactor
pressure alone to fully insert all control rods.

The control rod may be declared " slow," since the control
rod will still scram using only reactor pressure, but may |not satisfy the times in Table 3.1.4-1. Required '

Action B.2.1 is modified by a Note indicating that declaring
the control rod " slow" only ap) lies if the associated I

control scram time is within tie limits of Table 3.1.4-1 1

during the last scram time test. Otherwise, the control rod |

(continued)
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Control Rod Scram Accumulators
B 3.1.5

BASES

ACTIONS B.1. B.2.1. and B.2.2 (continued)
~

would already be considered " slow" and the further'
.

degradation of scram performance with an inoperable
accumulator could result in excessive scram times. In this
event, the associated control rod is declared inoperable
(Required Action B.2.2) and LCO 3.1.3 entered. This would
result in requiring the affected control rod to be fully
inserted and disarmed, thereby satisfying its intended
function in accordance with ACTIONS of LC0 3.1.3.

The allowed Completion Time of I hour is reasonable, based
on the ability of only the reactor pressure to scram the
control rods and the low probability of a DBA or transient
occurring while the affected accumulators are inoperable.

C.1 and C.2

With one or more control rod scram accumulators inoperable
and the reactor steam dome pressure < 900 psig, the pressure
supplied to the charging water header must be adequate to
ensure that accumulators remain charged. With the reactor,

I steam dome press'ure < 900 psig, the function of the
! accumulators in providing the scram force becomes much more

important since the scram function could become severely
degraded during a depressurization event or at low reactor
pressures. Therefore, immediately upon discovery of
charging water header _ pressure < 940 psig, concurrent with
Condition C, all control rods associated with inoperable
accumulators must be verified to be fully inserted. .

Withdrawn control rods with inoperable accumulators may fail
to scram under these low pressure conditions. The
associated control rods must also be declared inoperable
within I hour. The allowed Completion Time of I hour is
reasonable for Required Action C.2, considering the low
probability of a DBA or transient occurring during the time
that the accumulator is inoperable.

IL1

The reactor mode switch must be immediately placed in the
shutdown position if either Required Action and associated
Completion Time associated with loss of the CRD charging
pump (Required Actions B.1 and C.1) cannot be met. This

. k(
(continued)
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Control Rod Scram Accumulators
B 3.1.5

(L BASES

x

ACTIONS D.d (continued)
-

ensures that all insertable control rods are inserted and
that the reactor is in a condition that does not require the
active function (i.e., scram) of'the control rods. This

| Required Action is modified by a Note stating that the
action is not applicable if all control rods associated with

| the inoperable scram accumulators are fully inserted, since
| the function of the control rods has been performed.
|

L SURVEILLANCE SR 3.1.5.1
'

REQUIREMENTS
SR 3.1.5.1 requires that the accumulator pressure be checked

! every 7 days to ensure adequate accumulator pressure exists
i to provide sufficient scram force. The primary indicator of
| accumulator OPERABILITY is the accumulator pressure. A
! minimum accumulator pressure is specified, below which the
I capability of the accumulator to perform its intended

function becomes degraded and the accumulator is considered
inoperable. The minimum accumulator pressure of 940 psig is
well below the expected pressure of 1100 psig (Ref.1).

( Declaring the accumulator inoperable when the minimum
pressure is not maintained ensures that significant
degradation in scram times does not occur. The 7 day
Frequency has been shown to be acceptable through operating
experience and takes into account indications available in
the control room.

.

REFERENCES 1. USAR, Section 111-5.

2. USAR, Section VII-2.

3. USAR, Appendix F.;

4. 10CFR50.36(c)(2)(ii).
i

|

|

;

4

:

I
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Rod Pattern Control
B 3.1.6

( B 3.1 REACTIVITY CONTROL SYSTEMS ;

! B 3.1.6 Rod Pattern Control
!

t -

| BASES ;

' l,

BACKGROUND Control rod patterns during startup conditions are
controlled by the operator and the rod worth minimizer (RWM)
(LCO 3.3.2.1, " Control Rod Block Instrumentation"), so that
only specified control rod sequences and relative positions

,

| are allowed.over the operating range of all control rods i

inserted to 10% RTP. The sequences' limit the potential j
'

amount of reactivity addition that could occur in the event
of a Control Rod Drop Accident (CRDA).

This Specification assures that the control rod patterns are |

consistent with the assumptions of the CRDA analyses of
References 1 and 2.

,

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the CRDA are summarized in References 1 and 2. CRDA

analyses assume that the reactor operator follows prescribed
(. withdrawal sequences. These sequences define the potential

'

initial conditions for the CRDA analysis. The RWM
(LCO 3.3.2.1) provides backup to operator control of the
withdrawal sequences to ensure that the initial conditions
of the CRDA analysis are not violated.

Prevention or mitigation of positive reactivity insertion
events is necessary to limit the energy deposition in the -

fuel, thereby preventing significant fuel damage which could
result in the undue release of radioactivity. Since the
failure consequences for UO2 have been shown to be |

|insignificant below fuel energy depositions of 300 cal /gm
(Ref. 3), the fuel damage limit of 280 cal /gm provides a
margin of safety from significant core damage which would
result in release of radioactivity (Refs. 4 and 5). Generic
evaluations (Refs. I and 6) of a design basis CRDA (i.e., a

'

j

CRDA resulting in a peak fuel energy deposition of
280 cal /gm) have shown that if the peak fuel enthalpy |

remains below 280 cal /gm, then the maximum reactor pressure |

will be less than the required ASME Code limits (Ref. 7) and i

the calculated offsite doses will be well within the
required limits (Ref. 5).

(continued)
; s
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B 3.1.6

BASES

APPLICABLE Control rod patterns analyzed in Reference 1 follow the
SAFETY ANALYSES banked position withdrawal sequence (BPWS). The BPWS is

(continued) applicable from the condition of all control rods fully t

inserted to 10% RTP (Ref. 2). For the BPWS, the control
,

rods are required to be moved in groups, with all control
rods assigned to a specific group required to be within
specified banked positions (e.g., between notches 08
and 12). The banked positions are established to minimize
the maximum incremental control rod worth without being
overly restrictive during normal plant operation. Generic
analysis of the BPWS (Ref.1) has demonstrated that the
280 cal /gm fuel damage limit will not be violated during a

' CRDA while following the BPWS MODE of operation. The
generic BPWS analysis (Ref. 8) also evaluates the effect of
fully inserted, inoperable control rods not in compliance
with the sequence, to allow a limited number (i.e., eight)
and distribution of fully inserted, inoperable control rods.

Rod pattern control satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 9).

i

(( LCO Compliance with the prescribed control rod sequences
minimizes the potential consequences of a CRDA by limiting
the initial conditions to those consistent with the BPWS.
This LCO only applies to OPERABLE control rods. For
inoperable control rods required to be inserted, separate '

requirements are specified in LCO 3.1.3, " Control Rod
OPERABILITY," consistent with the allowances for inoperable i

-control rods in the BPWS. *

APPLICABILITY In MODES I and 2, when THERMAL POWER is 1 10% RTP, the CRDA
is a Design Basis Accident and, therefore, compliance with
the assumptions of the safety analysis is required. When
THERMAL POWER is > 10% RTP, there is no credible control rod
configuration that results in a control rod worth that could
exceed the 280 cal /gm fuel damage limit during a CRDA
(Ref. 2). In MODES 3, 4, and 5, since the reactor is shut

*

down and only a single control rod can be withdrawn from a
core cell containing fuel assemblies, adequate SDM ensures,

that the consequences of a.CRDA are acceptable, since the
reactor will remain subcritical with a single control rod
withdrawn.

(continued)
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Rad Pattern Control
B 3.1.6

BASES (continued) |

ACTIONS A.1 and A.2
!

-

With one or more OPERABLE control rods not in compliance !

with the prescribed control rod sequence, actions may be |
taken to either correct the control rod pattern or declare

;ithe associated control rods inoperable within 8 hours.
Noncompliance with the prescribed sequence may be the result
of " double notching," drifting from a control rod drive
cooling water transient, leaking scram valves, or a power -

reduction to 110% RTP before establishina the correct )
control rod pattern. The number of OPERABLE control rods
not in compliance with the prescribed sequence is limited to
eight, to prevent the operator from attempting to correct a
control rod pattern that significantly deviates from the
prescribed sequence.

1

Required Action A.1 is modified by a Note which allows the
4

RWM to be bypassed to allow the affected control rods to be jreturned to their correct position. LCO 3.3.2.1 requires ,

verification of control rod movement by a second licensed
|

operator (Reactor Operator or Senior Reactor Operator) or by -

a qualified member of the technical staff. This ensures !
that the control rods will be moved to the correct position. j

|f A control rod not in compliance with the prescribed sequence !
is not considered inoperable except as required by Required !Action A.2. The allowed Completion Time of 8 hours is !

reasonable, considering the restrictions on the number of )allowed out of sequence control rods and the low probability ;

of a CRDA occurring during the time the control rods are out
of sequence.

.

B.1 and B.2

If nine or more OPERABLE control rods are out of sequence,
the control rod pattern significantly deviates from the
prescribed sequence. Control rod withdrawal should be
suspended immediately to prevent the potential for further
deviation from the prescribed sequence. Control rod
insertion to correct control rods withdrawn beyond their,

allowed position is allowed since, in general, insertion of

.
,

(continued)
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B 3.1.6

'[ BASES
'

-(
ACTIONS B.1 and B.2 (continued)

~

control rods has less impact on control rod worth than .

withdrawals have. Required Action B.1 is modified by a Note
.

which allows the RWM to be bypassed to allow the affected !
control rods to be returned to their correct position.

||LCO 3.3.2.1 requires verification of control rod movement by
'a second licensed operator (Reactor Operator or Senior

Reactor Operator) or by a qualified member of the technical
staff.

When nine or more OPERABLE control rods are not in
compliance with BPWS, the reactor mode switch must be placed
in the shutdown position within I hour. With the mode
switch in shutdown, the reactor is shut down, and as such,
does not meet the applicability requirements of this LCO.
The allowed Completion Time of I hour is reasonable to allow
insertion of control rods to restore compliance, and is
oppropriate relative to the low probability of a CRDA
occurring with the control rods out of sequence.

'

I- SURVEILLANCE SR 3.1.6.1
I REQUIREMENTS

The control rod pattern is verified to be in compliance with
the BPWS at a 24 hour Frequency to ensure the assumptions of
the CRDA analyses are met. The 24 hour Frequency was
developed considering that the primary check on compliance
with the BPWS is performed by the RWM (LCO 3.3.2.1), which
provides control rod blocks to enforce the required sequence

'

and is required to be OPERABLE when operating at s 10% RTP.

REFERENCES 1. NEDE-240ll-P-A-US, " General Electric Standard
Application for Reactor Fuel, Supplement for United
States," Section 2.2.3.1 (Revision specified in the
COLR).

2. " Modifications to the Requirements for Control Rod
Drop Accident Mitigating System," BWR Owners Group,
July 1986.

3. NUREG-0379, Section 4.2.1.3.2, April 1983.

7 (continued)
%.-
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Rod Pattern Control
B 3.1.6

.

( BASES

REFERENCES 4. NUREG-0800, Section 15.4.9, Revision 2, July 1981.
_ (continued)

5. 10 CFR 100.

6. NE00-21778-A, " Transient Pressure Rises Affected
Fracture Toughness Requirements for Boiling Water
Reactors," December 1978.

- 7. ASME, Boiler and Pressure Vessel Code.

8. NEDO-21231, " Banked Position Withdrawal Sequence,"
January 1977.

9. 10CFR50.36(c)(2)(ii).

.

.

(

.
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SLC System
B 3.1.7

f
.

8 3.1 REACTIVITY CONTROL SYSTEMS
\

B 3.1.7 Standby Liquid Control (SLC) System

~

BASES

BACKGROUND
'

The SLC System is designed to provide the capability of
bringing the reactor, at any time in a fuel cycle, from full
power and minimum control rod inventory (which is at the
peak of the xenon transient) to a suberitical condition with
the reactor in the most reactive, xenon free state without
taking credit for control rod movement. The SLC System
satisfies the requirements of 10 CFR 50.62 (Ref. 1) on i

!anticipated transient without scram,
i

The SLC System consists of a boron solution storage tank, !

two positive displacement pumps, two explosive valves that
are provided in parallel for redundancy, and associated
piping and valves used to transfer borated water from the
storage tank to the reactor pressure vessel (RPV). The

>

borated solution is discharged near the bottom of the core
shroud, where it then mixes with the cooling water rising
through the core. A smaller tank containing demineralized
water is provided for testing purposes.

APPLICABLE The SLC System is manually initiated from the main control
SAFETY ANALYSES room, as directed by the emergency 3perating procedures, if

the operator believes the reactor cannot be shut down, or
kept shut down, with the control rods. The SLC System is
used in the event that enough control rods cannot be

-

inserted to accomplish shutdown and cooldown in the normal
manner. The SLC System injects borated water into the
reactor core to add negative reactivity to compensate for
all of the various reactivity effects that could occur
during plant operations. To meet this objective it is
necessary to inject, using both SLC pumps, a quan,tity of
boron, which produce: a concentration of 660 ppm of natural L
boron, in the reactor coolant at 68'F. To allow for
potential leakage and imperfect mixing in the reactor
system, an amount of boron equal to 25% of the amount cited
above is added (Ref. 2). The volume versus concentration
limits in Figure 3.1.7-1 and the temperature versus'

concentration limits in Figure 3.1.7-2 are calculated such
that the required concentration is achieved accounting for
dilution in the RPV with normal water level and including

i~
(continued)

.
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SLC System
B 3.1.7 ,

BASES

. ')
APPLICABLE the water volume in the residual heat removal shutdown
SAFETY ANALYSES cooling piping and in the recirculation loop piping. This |

(continued) quantity of borated solution is the amount that is abtve the
pump suction shutoff level in the boron solution storage
tank. No credit is taken for the portion of the tank volume
that cannot be injected.

The SLC System satisfies Criterion 4 of
10 CFR 50.36 (c)(2)(ii) (Ref. 3). )

!

|

LC0 The OPERABILITY of the SLC System provides backup capability
,

for reactivity control independent of normal reactivity '

control provisions provided by the control rods. The
OPERABILITY of the SLC System is based on the conditions of
the borated solution in the storage tank and the
availability of a flow path to the RPV, including the
OPERABILITY of the pumps and valves.. Two SLC subsystems are
required to be OPERABLE; each contains an OPERABLE pump, an i
explosive valve, and associated piping, valves, and
instruments and controls to ensure an OPERABLE flow path.

.

!

i
APPLICABILITY In MODES 1 and 2, shutdown capability is required. In

MODES 3 and 4, control rods are not able to be withdrawn |
since the reactor mode switch is in shutdown and a control i

rod block is applied. This provides adequate controls to
ensure that the reactor remains subcritical. In MODE 5, '

only a single control rod can be withdrawn from a core cell
.

containing fuel assemblies. Demonstration of adequate SDM
(LC0 3.1.1, " SHUTDOWN MARGIN (SDM)") ensures that the <

reactor will not become critical. Therefore, the SLC System
is not required to be OPERABLE when only a single control
rod can be withdrawn.

ACTIONS A_d

If one SLC subsystem is inoperable, the inoperable subsystem
must be restored to OPERABLE status within 7 days. In this
condition, the remaining OPERABLE subsystem is adequate to
perform the original licensing basis shutdown function.
However, the overall capability is reduced since the

(continued),

(
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SLC System
B 3.1.7

BASES
!

|

| ACTIONS 621 (continued)

remaining OPERABLE subsystem cannot meet the requirements of
Reference 1.- The 7 day Completion Time is based on the

!
availability of an OPERABLE subsystem capable of performing |the original licensing basis SLC System function and the low l
probability of a Design Basis Accident (DBA) or severe|

transient occurring concurrent with the failure of the
Control Rod Drive (CRD) System to shut down the plant.

I

Bli
|

If both SLC subsystems are inoperable, at least
one subsystem must be restored to OPERABLE status within 1

-8 hours. The allowed Completion Time of 8 hours is |
considered acceptable given the low probability of a DBA or '

transient occurring concurrent with the failure of the I

control rods to shut down the reactor. |
!
5

C1 I1

1

If any Required Action and associated Completion Time is not !

met, 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 MODE 3 within 12 hours. The allowed Completion |
Time of 12 hours is reasonable, based on operating '

experience, to reach MODE 3 from full power conditions in an ;

orderly manner and without challenging plant systems.

.

SURVEILLANCE SR 3.1.7.1. SR 3.1.7.2, and SR 3.1.7.3
REQUIREMENTS

SR 3.1.7.1 through SR 3.1.7.3 are 24 hour Surveillances
verifying certain characteristics of the SLC System (e.g.,
the volume and temperature of the borated solution in the
storage tank), thereby ensuring SLC System OPERABILITY
without disturbing normal plant operation. These
Surveillances ensure that the proper borated solution volume
and temperature, including the temperature of the pump
suction piping, are maintained. Maintaining a minimum
specified borated solution temperature is important in
ensuring that the boron remains in solution and does not
precipitate out in the storage tank or in the pump suction

(continued)
!

|
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B 3.1.7

| |
. BASES '

l
|

SURVEILLANCE SR 3.1.7.1. SR 3.1.7.2 and SR 3.1.7.3 (continued)
REQUIREMENTS

piping. The temperature versus concentration curve of<

Figure 3.1.7-2 ensures that a 10*F margin will be maintained,

above the saturation temperature. The 24 hour Frequency is'

based on operating experience and has shown there are
relatively slow variations in the measured parameters of
volume and temperature.

SR 3.1.7.4 and SR 3.1.7.6

SR 3.1.7.4 verifies the continuity of the explosive charges I

in the injection valves to ensure that proper operation will l

occur if required. Other administrative controls, such as
those that limit the shelf life of the explosive charges,,

must be followed. The 31 day Frequency is based on,

operating experience and has demonstrated the reliability of
the explosive charge continuity.

SR 3.1.7.6 verifies that each valve in the system is in its
correct position, but does not apply to the squib (i.e.,
explosive) valves. Verifying the correct alignment for
manual valves in the SLC System flow path provides assurance
that the proper flow paths will exist for system operation.
A valve is also allowed to be in the nonaccident position
provided it can be aligned to the accident position from the
control room, or locally by a dedicated operator at the
valve control. This is acceptable since the SLC System is a
manually initiated system. This Surveillance also 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 verification of valve alignment does not require any
testing on ulve 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 j
engineering judgment and is consistent with the procedural i
controls governing valve operation that ensures correct
valve positions.

(continued)
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BASES
:

SURVEILLANCE SR 3.1.7.5
REQUIREMENTS

(continued) This Surveillance requires an examination of the sodium
pentaborate solution by using chemical analysis to ensure
that the proper concentration of boron in the storage tank
is maintained per Figure 3.1.7-1. SR 3.1.7.5 must be

| performed anytime boron or water is added to the storage
tank solution to determine that the boron solution
concentration is within the specified limits. SR 3.1.7.5'

must also be performed anytime the temperature is restored
to within the limits of Figure 3.1.7-2, to ensure that no
signifir nt boron precipitation occurred. The 31 day
Frequency of this Surveillance is appropriate because of the

;

relatively slow variation of boron concentration between !
surveillances.

1

SR 3.1.7.7 I

Demonstrating that each SLC System pump develops a flow rate;

| 2 38.2 gpm at a discharge pressure 2 1300 psig, by
recirculating demineralized water to the test tank, ensures

| that pump performance has not degraded during the fuel
' cycle. This minimum pump flow rate requirement ensures

that, when combined with the sodium pentaborate solution
concentration requirements, the rate of negative reactivity
insertion from the SLC System will adcquately compensate for
the positive reactivity effects encountered during power
reduction, cooldown of the moderator, and xenon decay. This |
test confirms one point on the pump design curve and is !
indicative of overall performance. Such inservice tests
confirm component OPERABILITY, and detect incipient failures j

by indicating abnormal performance. The Frequency of this
Surveillance i; in accordance with the Inservice Testing
Program.

SR 3J .7.8 and SR 3.1.7.9

These Surveillances ensure that there is a functioning flowi

| path from the boron solution storage tank to the RPV,
| including the firing of an explosive valve. The replacement
i charge for the explosive valve shall be from the same
: manufactured batch as the one fired or from another batch

that has been certified by having one of that batch

(continued)
1
:
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B 3.1.7

i

BASES

SURVEILLANCE SR 3.1.7.8 and SR 3.1.7.9 (continued)
REQUIREMENTS

successfully fired. The pump and explosive valve testec;
should be alternated such that both complete flow paths are |

| tested every 36 months at alternating 18 month intervals.
The Surveillance may be performed in separate steps to
prevent injecting boron into the RPV. An acceptable method i

for verifying flow from the pump to the RPV is to pump
demineralized water from a test tank through one SLC
subsystem and into the RPV. The 18 month Frequency is based
on the need to perform this Surveillance under the i

'conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating
experience has shown these components usually pass the

,

Surveillance when performed at the 18 month Frequency; ;

therefore, the Frequency was concluded to be acceptable from )
a reliability standpoint.

Demonstrating that all heat traced piping between the boron
solution storage tank and the suction inlet to the injection
pumps is unblocked ensures that there is a functioning flow
path for injecting the sodium pentaborate solution. An
acceptable method for verifyino that the suction piping is
unblocked is to manually initiate the system, except the |

explosive valves, and pump from the storage tank to the test
tank. Upon completion of this verification, the pump suction
piping must be flushed with demineralized water to ensure
piping between the storage tank and pump suction is
unblocked. The 18 month Frequency is acceptable since there
is a low probability that the subject piping will be blocked
due to precipitation of the boron from solution in the heat
traced piping. This is especially true in light of the
temperature verification of this piping required by 4

'

SR 3.1.7.3. However, if, in performing SR 3.1.7.3, it is
determined that the temperature of this piping has fallen
below the specified minimum, SR 3.1.7.9 must be performed
once within 24 hours after the piping temperature is
restored to within the limits of Figure 3.1.7-2.

1

(continued)
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REFERENCES 1. 10 CFR 50.62.

2. USAR, Section III-9.

3. 10 CFR 50.36(c)(2)(ii).
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SDV Vent and Drain Valves |

B 3.1.8

8 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves

BASES

2ACKGROUND The SDV vent and drain valves are normally open and
discharge any accumulated water in the SDV to ensure that
sufficient volume is available at all times to allow a
complete scram. During a scram, the SDV vent and drain
valves close to contain reactor water. The SDV is a volume
of header piping that connects to each hydraulic control
unit (HCU) ar.d drain:, into an instrumcnt volume. There are
two SDVs (headers) and two instrument volumes, each
receiving approximately one half of the control rod driva
(CRD) discharges. The two instrument volumes are connected
to separate drain lines with two valves in series for a
total of four drain valves. Each header is connected to a
separate vent line with two valves in series for a total of
four vent valves. The automatic SDV vent and drain valves
are air to open, spring closing valves which fail closed on
loss of air. The SDV drain valves are equipped with a
manual override which can only be used to open the valve.
The SDV vent valves do not have this feature. The header
piping is sized to receive and contain all the water
discharged by the CRDs during a scram. The design and
functions of the SDV are described in Reference 1.

.

APPLICABLE The Design Basis Accident and transient analyses assume all
SAFETY ANALYSES of the control rods are capable of scramming. The

acceptance criteria for the SDV vent and drain valves are
that they operate automatically to:

a. Close during scram to limit the amount of reactor
coolant discharged so that adequate core cooling is
maintained and offsite doses remain within the limits
of 10 CFR 100 (Ref. 2); and

b. Open on scram reset to maintain the SDV vent and drain
path open so that there is sufficient volume to accept
the reactor coolant discharged during a scram.

Isolation of the SDV can also be accomplished by manual
closure of the SDV valves. Additionally, the discharge

(continued)
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SDV Vent and Drain Valves
B 3.1.8

BASES

APPLICABLE of reactor coolant to the SDV can be terminated by scram
SAFETY ANALYSIS reset or closure of the HCV manual isolation valves. For a

(continued) bounding leakage case, the offsite doses are well within the
limits of 10 CFR 100 (Ref. 2), and adequate core cooling is
maintained (Ref. 3). The SDV vent and drain valves allow
continuous drainage of the SDV during normal plant operation
to ensure that the SDV has sufficient capacity to contain
the reactor coolant discharge during a full core scram. To
automatically ensure this capacity, a reactor scram
(LC0 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation") is initiated if the SDV water level in the
instrument volume exceeds a specified setpoint. The
setpoint is chosen so that all control rods are inserted

before the SDV has insufficient volume to accept a full
scram.

SDV vent and drain valves satisfy Criterion 3 of
10 CFR 50.36 (c)(2)(ii) (Ref. 4).

LC0 The OPERABILITY of all SDV vent and drain valves ensures
that the SDV vent and drain valves will close during a scram
to contain reactor water discharged to the SDV piping.
Since the vent and drain lines are provided with two valves
in series, the single failure of one valve in the open
position will not impair the isolation function of the
system. Additionally, the valves are required to open on
scram reset to ensure that a path is available for the SDV
piping to drain freely at other times.

APPLICABILITY In MODES I and 2, scram may be required; therefore, the SDV
vent and drain valves must be OPERABLE. In MODES 3 and 4,
control rods are not able to be withdrawn since the reactor
mode switch is in shutdown and a control rod block is
applied. Also, during MODE 5, only a single control rod can
be withdrawn from a core cell containing fuel assemblies.
Therefore, the SDV vent and drain valves are not required to
be OPERABLE in these MODES since the reactor is subcritical
and only one rod may be withdrawn and subject to scram.

(continued)
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BASES (continued)'

| ACTIONS The ACTIONS Table is madified by a Note indicating that a
separate Condition entry is allowed for each SDV vent and' -

drain line. This is acceptable, since the Required Actions
for each Condition provide appropriate compensatory actions
for each inoperable SDV line. Complying with the Required
Actions may allow for continued operation, and subsequent
inoperable SDV lines are governed by subsequent Condition,

entry and application of associated Required Actions.

| The ACTIONS Table is modified by a second Note stating that
an isolated line may be unisolated under administrative
control to allow draining and venting of the SDV. When a
line is isolated, the potential for an inadvertent scram due
to high SDV level is increased. During these periods, the
line may be unisolated under administrative control. This
allows any accumulated water in the line to be drained, to
preclude a reactor scram on SDV high level. This is
acceptable since the administrative controls ensure the,

| valve can be closed quickly, by a dedicated operator, if a
scram occurs with the valve open.

A.1

When one SDV vent or drain valve is inoperable in one or
more lines, the line must be isolated to contain the reactor
coolant during a scram. The 7 day Completion Time is
reasonable given the level of redundancy in the lines and
the low probability of a scram occurring while the valve (s)
are inoperable and the line(s) not isolated. The SDV is
still isolable since the redundant valve in the affected
line is OPERABLE. During these periods, the single failure
criterion may not be preserved, and a higher risk exists to
allow reactor water out of the primary system during a
scram.

B.1

If both valves in a line are inoperable, the line must be
isolated to contain the reactor coolant during a scram.

|

|

| (continued)
l .

|
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B 3.1.8

L BASES
:

ACTIONS M (continued);

The 8 hour Completion Time to isolate the line is based on
the low probability of a scram occurring while the line is
not isolated and unlikelihood of significant CRD seal
leakage. i

!

|

l
| M I

!

If any Required Action and associated Completion Time is not,

| met, 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 12 hours. The allowed
Completion Time of 12 hours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems,

i

| SURVEILLANCE SR 3.1.8.1
REQUIREMENTS

.

During normal operation, the SDV vent and drain valves
'

should be in the open position (except when performing
SR 3.1.8.2) to allow for drainage of the SDV piping. i

Verifying that each valve is in the open position ensures '

that the SDV vent and drain valves will perform their
intended functions during normal operation. This SR does
not require any testing or valve manipulation; rather, it
involves verification that the valves are in the correct
position.

The 31 day Frequency is based on engineering judgment and is
consistent with the procedural controls governing valve
operation, which ensure correct valve positions.

i

|

| (continued)

t
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SDV Vent and Drain Valves
B 3.1.8

|BASES
|

l

SURVEILLANCE SR 3.1.8.2
REQUIREMENTS

(continued) During a scram, the SDV vent and drain valves should close
to contain the reactor water discharged to the SDV piping.
Cycling each valve through its complete range of motion
(closed and open) ensures that the valve will function
properly during a scram. The 92 day Frequency is based on
operating experience and takes into account the level of
redundancy in the system design.

SR 3.1.8.3

SR 3.1.8.3 is an integrated test of the SDV vent and drain
valves to verify total system performance. After receipt of
a simulated or actual scram signal, the closure of the

,

automatic SDV vent and drain valves is verified. The |
closure time of 30 seconds after receipt of a scram signal
is based on the bounding leakage case evaluated in the
accident analysis (Ref. 5). Similarly, after receipt of a
simulated or actual scram reset signal, the opening of the
SDV vent and drain valves is verified. The LOGIC SYSTEM
FUNCTIONAL TEST in LCO 3.3.1.1 and the scram time testing of
control rods in LC0 3.1.3, " Control Rod Operability,"
overlap this Surveillance to provide complete testing of the
assumed safety function. The 18 month Frequency is based on
the need to perform this Surveillance under the conditions i
that apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power. Openting experience has shown these 4

components usually pass the Surveillance when performed at i

the 18 month Frequency; therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

(continued)
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SDV' Vent and Drain Vaives |

B 3.1.8 i

BASES (continued) i,

L !

'

REFERENCES 1. - USAR, Section III-5.

2. 10 CFR 100.
.,.

1 l'

3. 'NUREG-0803, " Generic Safety Evaluation Report '

Regarding. Integrity of BWR Scram System Piping," j
| August 1981. i

:
1

-4. 10 CFR 50.36(c)(2)(ii). I

l

5. USAR, Section III-5.9.2. $
i- |

i

j

l

i

j
.

I

!

|

|
|

!

1

!
I
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APLHGR
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

BASES

!
BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel

rods in a fuel assembly at any axial location. Limits on
the APLHGR are specified to ensure that the fuel design
limits identified in Reference 1 are not exceeded during ,

abnormal operational transients and that the-peak cladding !
temperature (PCT) during the postulated design basis loss of i

coolan+ accident (LOCA) does not exceed the limits specified |
in 10 CFR 50.46. |

i

APPLICABLE The analytical methods and assumptions used in evaluating
.

SAFETY ANALYSES the fuel design limits are presented in References 1 and 2. '

The analytical methods and assumptions used in evaluating
Design Basis Accidents (DBAs), abnormal operational
transients, and normal operation that determine the APLHGR
limits are presented in References 1, 2, 3, 4, 5, and 6. |

Fuel design evaluations are performed to demonstrate that
the 1% limit on the fuel cladding plastic strain and other
fuel design limits described in Reference 1 are not exceeded
during abnormal operational transients for operation with
LHGRs up to the operating limit LHGR. APLHGR limits are
equivalent to the LHGR limit for each fuel rod divided by
the -local peaking factor of the fuel assembly. APLHGR
limits are developed as a function of exposure and the
various operating core flow and power states to ensure
adherence to fuel design limits during the limiting abnormal
operational L.an3ients (Refs. 5 and 6). Flow dependent
APLHGR limits are determined using the three dimensional BWR
simulator code (Ref. 7) to analyze slow flow runout
transients. The flow dependent multiplier, MAPFAC,, is
dependent on the maximum core flow runout capability. The
maximum runout flow is dependent on the existing setting of
the core flow limiter in the Recirculation Flow Control
System.

Based on analyses of limiting plant transients (other than
core flow increases) over a range of power and flow
conditions, power dependent multipliers, MAPFAC,, are also

(continued)
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APLHGR
B 3.2.1

- BASES

APPLICABLE generated. Due to the sensitivity of the transient response
SAFETY ANALYSES to initial core flow levels at power levels below those at

(continued) which t rbine stop valve closure and turbine control valve
fast closure scram trips are bypassed, both high and low
core flow MAPFAC, limits are provided for operation at power
levels between 25% RTP and the previously mentioned bypass
power level. The exposure dependent APLHGR limits are
reduced by MAPFAC, and MAPFAC, at various operating
conditions to ensure that all fuel design criteria are met
for normal operation and abnormal operational transients. A,

complete discussion of the analysis code is provided in4

Reference 8.

LOCA analyses are then performed to ensure that the above
determined APLHGR limits are adequate to meet the PCT and
maximum oxidation limits of 10 CFR 50.46. The analysis is
performed using calculational models that are consistent
with the requirements of 10 CFR 50, Appendix K. A complete
discussion of the analysis code is provided in References 9,
10 and 11. The PCT following a postulated LOCA is a
function of the average heat generation rate of all the rods
of a fuel assembly at any axial location and is not strongly
influenced by the rod to rod power distribution within an
assembly. The APLHGR limits specified are equivalent to the
LHGR of the highest powered fuel rod assumed in the LOCA
analysis divided by its local peaking factor. A
conservative multiplier is applied to the LHGR assumed in
the LOCA analysis to account for the uncertainty associated
with the measurement of the APLHGR.

For single recirculation lonp operation, the MAPFAC
multiplier is limited to a maximum of 0.75 (Ref. 5). This
maximum limit is due to the conservative analysis assumption
of an earlier departure from nucleate boiling with one
recirculation loop available, resulting in a more severe
cladding heatup during a LOCA.

4

The APLHGR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii)
(Ref. 12).s

LC0 The APLHGR limits (for each type of fuel as a function of
average planar exposure) specified in the COLR are the
result of the fuel design, DBA, and transient analyses. For

(continued)

Cooper B 3.2-2 Revision 0



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

_

APLHGR
B 3.2.1

BASES I

LC0 two recirculation loops operating, the limit is determined
(ccntinued) by multiplying the smaller of the MAPFAC, and MAPFAC,

factors times the exposure dependent APLHGR limits. With 1

| only one recirculation loop in operation, in conformance '
'

with the requirements of LC0 3.4.1, " Recirculation Loops
Operating," the limit is determined by multiplying the

,

exposure dependent APLHGR limit by the smaller of either
i

MAPFAC,, MAPFAC,, or 0.75, where 0.75 has been determined by
1a specific single recirculation loop analysis (Ref. 5). l

1 l

I

APPLICABILITY The APLHGR limits are primarily derived from fuel design
evaluations and LOCA and transient analyses that are assumed

;

to occur at high power levels. Design calculations (Ref. 6) 1

and operating experience have shown that as power is ;
reduced, the margin to the required APLHGR limits increases. 1

This trend continues down to the power range of 5% to
15% RTP when entry into MODE 2 occurs. When in MODE 2, the
intermediate range monitor scram function provides prompt

:scram initiation during any significant transient, thereby I

effectively remving any APLHGR limit compliance concern in |

MODE 2. Therefore, at THERMAL POWER levels s 25% RTP, the I

reactor is operating with substantial margin to the APLHGR |
limits; thus, this LCO is not required.

ACTIONS A.1

If any APLHGR exceeds the required limits, an assumption
regarding an initial condition of the DBA and transient
analyses may not be met. Therefore, prompt action should be
taken to restore the APLHGR(s) to within the required limits
such that the plant operates within analyzed conditions and
within design limits of the fuel rods. The 2 hour
Completion Time is sufficient to restore the APLHGR(s) to
within its limits and is acceptable based on the low
probability of a transient or DBA occurring simultaneously
with the APLHGR out of specification.

B.1

If the APLHGR cannot be restored to within its required
; limits within the associated Completion Time, the plant must

(continued)
|
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B 3.2.1

|

i
BASES

l
ACTIONS fld (continued) I

be brought to a MODE or other specified condition in which
the LCO does not apply. To achieve this status, THERMAL

,

POWER must be reduced to < 25% RTP within 4 hours. The I

allowed Completion Time is reasonable, based on operating
experience, to reduce THERMAL POWER to < 25% RTP in an
orderly manner and without challens,ing plant systems.

|
|

SURVEILLANCE SR 3. 2.1 d |
REQUIREMENTS

APLHGRs are required to be initially calculated within
,

12 hours after THERMAL POWER is 1 25% RTP and then every 1

24 hours thereafter. They are compared to the specified
limits in the COLR to ensure that the reactor is operating
within the assumptions of the safety analysis. The 24 hour
Frequency is based on both engineering judgment and
recognition of the slowness of changes in power distribution
during normal operation. The 12 hour allowance after
THERMAL POWER 2 25% RTP is achieved is acceptable given the i
large inherent margin to operating limits at low power
levels.

REFERENCES 1. NEDE-240ll-P-A, " General Electric Standard Application
for Reactor Fuel," (Revision specified in the COLR).

2. USAR, Section III.

3. USAR, Section VI.

4. USAR, Section XIV.

5. NED0-24258, " Cooper Nuclear Station Single-Loop
Operation," May 1980.

6. NEDC-31892P, " Extended Load Line Limit and ARTS
Improvement Program Analyses for Cooper Nuclear
Station Cycle 14," Revision 1, May 1991.

7. NED0-30130-A, " Steady State Nuclear Methods,"
May 1985.

(continued)
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B 3.2.1

BASES
_

REFERENCES 8. NED0-24154, " Qualification of the One-Dimensional Core
(continued) Transient Model for Boiling Water Reactors,"

October 1978.

9. NED0-24045, " Loss of Coolant Accident Analysis Report
for Cooper Nuclear Power Station," August 1977.

10. NEDE-24045P, Supplement 1, " Loss of Coolant Accident
.

Analysis Report for Cooper Nuclear Power Station," |
December 1989. !

1
11. NEDE-24045P, Supplement 2, " Loss of Coolant Accident

Analysis Report for Cooper Nuclear Power Station
Reload 15, Cycle 16," March 1993.

12. 10 CFR 50.36(c)(2)(ii).

I

i
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MCPR
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)

BASES

BACKGROUND MCPR is a ratio of the fuel assembly power that would result
,

in the onset of boiling transition to the actual fuel '

| assembly power. The MCPR Safety Limit (SL) is set such that
99.9% of the fuel rods avoid boiling transition if the limit,

is not violated (refer to the Bases for SL 2.1.1.2. The
'

| operating limit MCPR is established to ensure +5at no fuel |

| damage results during abnormal operational trmsients.
Although fuel damage does not necessarily occL; if a fuel
rod actually experienced boiling transition (Ref. 1), the j

| critical power at which boiling transition is calculated to !
| occur has been adopted as a fuel design criterion. j

| The onset of transition boiling is a phenomenon that is
readily detected during the testing of various fuel bundle
designs. Based on these experimental data, correlations

;

| have been developed to predict critical bundle power (i.e., !
| the bundle power level at the onset of transition boiling) l

i for a given set of plant parameters (e.g., reactor vessel
' pressure, flow, and subcooling). Because plant operating

conditions and bundle power levels rc e monitored and
determined relatively easily, monitoring the MCPR is a
convenient way of ensuring that fuel failures due to
inadequate cooling do not occur.

!
,

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES the abnormal operational transients to establish the

operating limit MCPR are presented in References 2, 3, 4, 5,
6, and 7. To ensure that the MCPR SL is not exceeded during
any transient event that occurs with moderate frequency,
limiting transients have been analyzed to determine the
largest reduction in critical power ratio (CPR). The types
of transients evaluated are loss of flow, increase in:

i pressure and power, positive reactivity insertion, and
| coolant temperature decrease. The limiting transient yields

the largest change in CPR (ACPR). When the largest ACPR is
added to the MCPR SL, the required operating limit MCPR is
obtained.

1
<

l,

(continued)
,
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MCPR
B 3.2.2

BASES

APPLICABLE: The MCPR operating limits derived from the transient
! . SAFETY ANALYSIS analysis are dependent on the operating core flow and power
| (continued) state (MCPR, and MCPR,, respectively) to ensure adherence to
i fuel design limits during the worst transient that occurs

with moderate frequency (Refs. 6 and 7). Flow dependent
MCPR limits are determined by steady state thermal hydraulic

; methods with key physics response inputs benchmarked using
the three dimensional BWR simulator code (Ref. 8) to analyze'

slow flow runout. transients. The operating limit is
dependent on the maximum core flow limiter setting in the
Recirculation Flow Control System.

Power dependent MCPR limits (MCPR,) are determined mainly by
the one dimensional transient code (Ref. 9). Due to the
sensitivity of the transient response to initial core flow
levels at power levels below those at which the turbine stop
valve closure and turbine control valve fast closure scrams
are bypassed, high and low flow MCPR, operating limits are
provided for operating between 25% RTP and the previously
mentioned bypass power level.

The MCPR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii)
(Ref. 10).

1

LC0 The MCPR operating limits (for each type of fuel at rated
power and flow) specified in the COLR are the result of the
Design Basis Accident (DBA) and transient analysis. The
operating limit MCPR is determined by the larger of the
MCPR, and MCPR, limits.

,

APPLICABILITY The MCPR Terating limits are primarily derived from
transient analyses that are assumed to occur at high power
levels. Below 25% RTP, the reactor is operating at a
minimum recirculation pump speed and the moderator void
ratio is small. Surveillance of thermal limits below
25% RTP is unnecessary due to the large inherent margin that
ensures that the MCPR SL is not exceeded even if a limiting
transient occurs. Statistical analyses indicate that the
nominal value of the initial MCPR expected at 25% RTP is
> 3.5. Studies of the variation of limiting transient
behavior have been performed over the range of power and
flow conditions. These studies encompass the range of key

!

(continued),

:
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MCPR
B 3.2.2 j

BASES

APPLICABILITY actual plant parameter values important to typically
(continued) limiting transients. The results of these studies

demonstrate that a margin is expected between performance
and the MCPR requirements, and that margins increase as i
power is reduced to 25% RTP. This trend is expected to !

continue to the 5% to 15% power range when entry into MODE 2
occurs. When in MODE 2, the intermediate range monitor
provides rapid scram initiation for any significant power
increase transient, which effectively eliminates any MCPR
compliance concern. Therefore, at THERMAL POWER levels
< 25% RTP, the reactor is operating with substantial margin
to the MCPR limits and this L',0 is not required.

.

ACTIONS M

If any MCPR is. outside the required limits, an assumption
regarding an initial condition of the design basis transient
analyses may not be met. Therefore, prompt action should be
taken to restore the MCPR(s) to within the required limits
such that the plant remains operating within analyzed
conditions. The 2 hour Completion Time is normally
sufficient to restore the MCPR(s) to within its limits and
is acceptable based on the low probability of a transient or
DBA occurring simultaneously with the MCPR out of
specification.

M
If the MCPR cannot be restored to within its required limits
within the associated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
LC0 does not apply. To achieve this status, THERMAL POWER
must be reduced to < 25% RTP within 4 hours. The allowed
Completion Time is reasonable, based on operating
experience, to reduce THERMAL POWER to < 25% RTP in an
orderly manner and without challenging plant systems.

SVRVEILLANCE SR 3.2.2.1
| REQUIREMENTS

| The MCPR is required to be initially calculated within
12 hours after THERMAL POWER is > 25% RTP and then every>

:

1

(continued)
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! MCPR
B 3.2.2

BASES
|

SURVEILLANCE SR 3.2.2.1 (continued)
REQUIREMENTS i

24 hours thereafter. It is compared to the specified liraits
I in the COLR to ensure that the reactor is operating within |
| the assumptions of the safety analysis. The 24 hour |

| Frequency is based on both engineering judgment and !

recognition of the slowness of changes in power distribution
during normal operation. The 12 hour allowance after !

: THERMAL POWER 125% RTP is achieved is acceptable given the
| large inherent margin to operating limits at low power
~ levels.
!
!

SR 3.2.2.2

Because the transient analysis takes credit for conservatism
in the scram speed performance, it must be demonstrated that
the specific scram speed distribution is consistent with

!

that used in the transient analysis. SR 3.2.2.2 determines j

the value of r, which is a measure of the actual scram speed '

| distribution compared with the assumed distribution. The
MCPR operating limit is then determined based on an

,

interpolation between the applicable limits for Option Ai

(scram times of LCO 3.1.4," Control Rod Scram Times") and !
Option B (realistic scram times) analyses. The parameter r !;

' must be determined once within 72 hours after each set of i

! scram time tests required by SR 3.1.4.1 and SR 3.1.4.2 1

because the effective scram speed distribution may change
during the cycle. The 72 hour Completion Time is acceptable
due to the relatively minor changes in r expected during the !

| fuel cycle.

!

REFERENCES 1. NUREG-0562, June 1979. |

2. NEDE-240ll-P-A-10, " General Electric Standard
Application for Reactor Fuel," (Revision specified in
the COLR).

3. USAR, Section III.

4. USAR, Section VI.

5. USAR, Section XIV.

(centinued)-
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MCPR
B 3.2.2

BASES

REFERENCES 6. NED0-24258, " Cooper Nuclear Station Single-Loop
(continued) Operation," May 1980.

7. NEDC-31892P, " Extended Load Line Limit and ARTS
Improvement Program Analyses for Cooper Nuclear
Station Cycle 14," Revision 1, May 1991.

8. NED0-30130-A, " Steady State Nuclear Methods,"
May 1985.

9. NED0-24154, " Qualification of the One-Dimensional Core
Transient Model for Boiling Water Reactors,"
October 1978.

10. 10 CFR 50.36(c)(2)(ii).
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RPS Instrumentation
B 3.3.1.1

B 3.3 INSTRUMENTATION

B 3.3.1.1 Reactor Protection System (RPS) Instrumentation

BASES

BACKGROUND The RPS initiates a reactor scram when one or more monitored
parameters exceed their specified limits to preserve the
integrity of the fuel cladding and the reactor coolant
pressure boundary (P.CPB) and minimize the energy that must
be absorbed following a loss of coolant accident (LOCA).-
This can be accomplished either automatically or manually. ,

The protection and monitoring functions of the RPS have been
,

designed to ensure safe operation of the reactor. This is !
achieved by specifying limiting safety system settings
(LSSS) in terms of parameters directly monitored by the RPS,
as well as LCOs on other reactor system parameters and
equipment performance. The LSSS are defined in this
Specification as the Allowable Values, which, in conjunction
with the LCOs, establish the threshold for protective system
action to prevent exceeding acceptable limits, . including
Safety Limits (SLs) during Design Basis Accidents (DBAs).

The RPS, as described in the USAR, Section VII-2 (Ref. 1),
includes sensors, relays, bypass circuits, and switches that
are necessary to cause initiation of a reactor scram.
Functional diversity is provided by monitoring a wide range
of dependent and independent parameters. The input
parameters to the scram logic are from instrumentation that
monitors reactor vessel water level, reactor vessel
pressure, neutron flux, main steam line isolation valve
position, turbine control valve (TCV) fast closure, trip oil
pressure, turbine stop valve (TSV) position, drywell
pressure, and scram discharge volume (SDV) water level, as
well as reactor mode switch in shutdown position and manual
scram signals. There are at least four redundant sensor
input signals from each of these parameters (with the
exception of the manual scram signal and the reactor mode
switch in shutdown scram signal). Most channels include
instrumentation that compares measured input signals with
pre-established setpoints. When the setpoint is exceeded,
the channel outputs an RPS trip signal to the trip logic.

|

|
|

(continued)
|
t
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RPS fnstrumentation
B 3.3.1.1

BASES

BACKGROUND The RPS is comprised of two independent trip systems
(continued) (A and B) with three logic channels in each trip system

(logic channels A1, A2, and A3, B1, B2, and B3) as shown in
Reference 1. Logic channels A1, A2, B1 and 82 contain
automatic logic. The above mentioned parameters are
represented by at least one input to each of these logic
channels. The outputs of the logic channels in a trip
system are combined in a one-out-of two logic so that either
channel can trip the associated trip system. The tripping
of both trip systems will produce a reactor scram. This
logic arrangement is referred to as a one-out-of-two taken
twice logic. In addition to the automatic logic channels,
logic channels A3 and B3 (one logic channel per trip system)
are provided for manual scram. Both channel push buttons
must be depressed to initiate the manual trip function.
Each trip system can be reset by use of a reset switch. If
a full scram occurs (both trip systems trip), a relay
prevents reset of the trip systems for 10 seconds after the
full scram signal is received. This 10 second delay on
reset ensures that the scram function will be completed.

Two scram pilot valves are located in the hydraulic control
unit for each control rod drive (CRD). Each scram pilot
valve is solenoid operated, with the solenoids normally
energized. The scram pilot valves control the air supply to
the scram inlet and outlet valves for the associated CRD.
When either scram pilot valve solenoid is energized, air
pressure holds the scram valves closed and, therefore, both

Iscram pilot valve solenoids must be de-energized to cause a
control rod to scram. The scram valves control the supply I

and discharge paths for the CRD water during a scram. One l

of the scram pilot valve solenoids for each CRD is
controlled by trip system A, and the other solenoid is

,

controlled by trip system B. Any trip of trip system A in
'

conjunction with any trip in trip system B results in
de-energizing both solenoids, air bleeding off, scram valves
opening, and control rod scram.

The backup scram valves, which energize on a scram signal to
depressurize the scram air header, are also controlled by
the RPS. Additionally, the RPS System controls the SDV vent
and drain valves such that when both trip systems trip, the
SDV vent and drain vaPses -lose to isolate the SDV.

|

!

| (continued)
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RPS Instrumentation
I B 3.3.1.1

|
| BASES (continued)

APPLICABLE The actions of the RPS are assumed in the safety analyses of !
SAFETY ANALYSES, References 1, 2, 3, and 4. The RPS is required to initiate '

LCO, and a reactor scram when monitored parameter values exceed the
APPLICABILITY Allowable Values, specified by the setpoint methodology and

listed in Table 3.3.1.1-1 to preserve the integrity of the
fuel cladding, the reactor coolant pressure boundary (RCPB),
and the containment by minimizing the energy that must be
absorbed following a LOCA.

RPS instrumentation satisfies Criterion 3 of
10 CFR 50.36 (c)(2)(ii) (Ref. 5). Functions not
specifically credited in the accident analysis are retained
for the overall redundancy and diversity of the RPS as
required by the NRC approved licensing basis.

The OPERABILITY of the RPS is dependent on the OPERABILITY
of the individual instrumentation channel Functions
specified in Table 3.3.1.1-1. Each Function must have a
required number of OPERABLE channels per RPS trip system,
with their setpoints within the specified Allowable Value, I

where appropriate. The actual setpoint is calibrated
consistent with applicable setpoint methodology assumptions.
Each channel must also respond within its assumed response
time, where appropriate.

Allowable Values are specified, as appropriate, for RPS
Functions specified in the Table. Nominal trip setpoints
are specified in the setpoint calculations. The setpoint
calculations are performed using methodology described in
NEDC-31336P-A, " General Electric Instrument Setpoint
Methodology," dated September 1996. The nominal setpoints
are selected to ensure that the actual setpoints do not
exceed the Allowable Value between successive CHANNEL
CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required
Allowable Value.

Trip setpoints are those predetermined values of output at
which an action should take place. The setpoints are
compared to the actual process parameter (e.g., reactor
vessel water level), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device changes state. The analytic limits are derived from

(continued)
|
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, RPS Instrumentation
| B 3.3.1.1
!
| :

l BASES I

l APPLICABLE the limiting values of the process parameters obtained from '

| SAFETY ANALYSES, the safety analysis or other appropriate documents.
I LCO, and The Allowable Values are derived from the analytic limits,

APPLICABILITY corrected for calibration, process, and some of the
(continued) instrument errors. The trip setpoints are then determined

accounting for the remaining instrument errors (e.g.,
drift). The trip setpoints derived in this manner provide
adequate protection because instrumentation uncertainties,
process effects, calibration tolerances, instrument drift,
and severe environment errors (for channels that must ,

function in harsh environments as defined by 10 CFR 50.49) I

are accounted for.

The OPERABILITY of scram pilot valves and associated
solenoids, backup scram valves, and SDV valves, described in |

the Background section, are not addressed by this LCO.

The indis adual Functions are required to be OPERABLE in the
MODES o other Conditions specified in the table, which may
require an RPS trip to mitigate the consequences of a design i

basis accident or transient. To ensure 4 reliable scram
function, a combination of Functions are required in each
M0DE to provide primary and diverse initiation signals.

The only MODES specified in Table 3.3.1.1-1 are MODES 1 and '

2 and MODE 5 with any control rod withdra.<n from a core cell
containing one or more fuel assemblies. No RPS Function is
required in MODES 3 and 4 since, all control rods are fully
inserted and the Reactor Mode Switch Shutdown Position
control rod withdrawal block (LCO 3.3.2.1) does not allow
any control rod to be withdrawn. In MODE 5, control rods
withdrawn from a core cell containing no fuel assemblies do
not affect the reactivity of the core and, therefore, are
not required to have the capability to scram. Provided all
other control rods remain inserted, no RPS Function is
required. In this condition, the required SDM (LC0 3.1.1)
and refuel position one-rod-out interlock (LC0 3.9.2) ensure
that no event requiring RPS will occur.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

(continued)
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RPS Instrumentation !
B 3.3.1.1 |

BASES

APPLICABLE Intermediate Rance Monitor (IRM)
SAFETY ANALYSES,
LCO, and 1.a. Intermediate Ranae Monitor Neutron Flux - Hiah
APPLICABILITY

(continued) The IRMs monitor neutron flux levels from the upper range of
the source range monitor (SRM) to the lower range of the
average power range monitors (APRMs). The IRMs are capable
of generating trip signals'that can be used to prevent fuel
damage resulting from abnormal operating transients in the
intermediate power range. In this power range, the most

)significant source of reactivity change is due to control i

rod withdrawal. .The IRM provides diverse protection from
the rod worth minimizer (RWM), which monitors and controls
the movement of control rods at low power. The RWM prevents 4

the withdrawal of. an out of sequence control rod.during '

.

startup that could result.in an unacceptable neutron flux
'

excursion (Ref. 2). The IRM provides mitigation of the.
neutron flux excursion. To demonstrate the capability of

.the IRM System to mitigate control rod withdrawal events,
; generic analyses have been performed (Ref. 3) to evaluate i,
! the consequences of control rod withdrawal events during

startup that are mitigated only by the IRM. The continuous
rod withdrawal during reactor startup analysis (Refs. 2 and
3), which assumes that one IRM channel.in each trip system

;

is bypassed, demonstrates that the IRMs provide protection '

against-local control rod withdrawal errors and results in
peak fuel enthalpy below the 170 cal /gm fuel failure
threshold criterion.

The IRMs are also capable of limiting other reactivity
excursions during startup, such as cold water injection

;

events, although no credit is specifically assumed. J

The IRM System is divided into two groups of IRM channels,
with four IRM channels inputting to each trip system. The ;
analysis of Reference 3 assumes that one channel in each '

trip system is bypassed. Therefore, six channels with three'

channels in each trip system are required for IRM
OPERABILITY to ensure that no single instrument failure will
preclude a scram from this Function on a valid signal. This
trip is active in each of the 9 ranges of the IRM, which
must be selected by the operator to maintain the neutron
flux within the monitored level of an IRM range.

i

; (continued)
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RPS Instrumentation ;
B 3.3.1.1 i

BASES

' APPLICABLE 1.a. Intermediate Ranae Monitor Neutron Flux-Hiah
SAFETY ANALYSES, (continued)
-LCO, and
APPLICABILITY The analysis of Reference 3 has adequate conservatism to

|permit an IRM Allowable Value of 121 divisions of a
125 division scale.

The Intermediate Range Monitor Neutron Flux-High Function
must be OPERABLE during MODE 2 when control rods may be
withdrawn and the potential for criticality exists. In
MODE 5, when a cell with fuel has its control rod withdrawn,
the IRMs provide monitoring for ari protection against
unexpected reactivity excursions. In MODE 1, the APRM
System and the RWM provide protection against control rod
withdrawal error events and the IRMs are not required. An
IRM is automatically bypassed when the mode switch is in the
"Run" position and its companion APRM is above its downscale
trip setpoint.

1.b. Intermediate Ranae Monitor-Inoo

This trip signal provides assurance that a minimum number of
IRMs are OPERABLE. Anytime an IRM mode switch is moved to
any position other than " Operate," the detector voltage
drops below a preset level, loss of the negative or positive
DC voltages, or when a module is not plugged in, an
inoperative trip signal will be received by the RPS unless
the IRM is bypassed. Since only one IRM in each trip system
may be bypassed, only one IRM in each RPS trip system may be
inoperable without resulting in an RPS trip signal.

This Function was not specifically credited in the accident
analysis but it is retained for the overall redundancy and
diversity of the RPS as required by the NRC approved
licensing basis.

Six channels of Intermediate Range Monitor Inop with three
channels in each trip system are required to be OPERABLE ta
ensure that no single instrument failure will preclude a
scram from this function on a valid signal.

Since this function is not assumed in the safety analysis,
there is no Allowable Value for this Function.

This Function is required to be OPERABLE when the Intermediate
Range Monitor Neutron Flux-High Function is required.

.

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE Averaae Power Ranae Monitor
SAFETY ANALYSES,
LCO, and 2.a. Averaae Power Ranae Monitor Neutron Flux-Hiah
APPLICABILITY (Startuo)

(continued)
The APRM channels receive input signals from the local power
range monitors (LPRMs) within the reactor core that provide
an indication of the power distribution and local power !
changes. The APRM channels average these LPRM signals to I
provide a continuous indication of average reactor power
from a few percent to greater than RTP. For operation at
low pee r (i.e., MODE 2), the Average Power Range Monitor

lNeutron Flux-High (Startup) Function is capable of
|

generating a trip signal that prevents fuel damage resulting
from abnormal operating transients in this power range. For
most operation at low power levels, the Average Power Range

,

Monitor Neutron Flux-High (Startup) Function will provide a l

secondary scram to the Intermediate Range Monitor Neutron
Flux-High Function because of the relative setpoints. With
the IRMs at Range 9, it is possible that the Average Power
Range Monitor Neutron Flux-High (Startup) Function will
provide the primary trip signal for a core-wide increase in

lpower.
;

No specific safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-High (Startup)
Function. However, this Function indirectly ensures that
before the reactor mode switch is placed in the run
position, reactor power does not exceed 25% RTP (SL 2.1.1.1) I

when operating at low reactor pressure and low core flow.
Therefore, it indirectly prevents fuel damage during
significant reactivity increases with THERMAL F0WER
< 25% RTP.

The APRM System is divided into two groups of channels with
three APRM channel inputs to each trip system. The system
is designed to allow one channel in each trip system to be
bypassed. Any one APRM channel in a trip system can cause
the associated trip system to trip. Four channels of
Average Power Range Monitor Neutron Flux-High (Startup) with

(continued)
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RPS Instrumentation ;

B 3.3.1.1

BASES

APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron' Flux-Hiah
SAFETY ANALYSES, (Startuo) (continued)
LCO, and .

.

APPLICABILITY two channels in each trip system are required to be OPERABLE
to ensure that no single failure will preclude a scram from
this Function on a valid signal. In addition, to provide
adequate coverage of the entire core, at least 11 LPRM
-inputs are required for each APRM channel, with at least two
LPRM inputs from each of the four axial levels at which the
LPRMs are located.

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is < 25% RTP.

The Average Power Range Monitor Neutron Flux-High (Startup)
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.

In MODE 1, the Average Power Range Monitor Neutron Flux-High
(Fixed) Function provides protection against reactivity i

transients and the. RWM and rod block monitor protect against
control. rod withdrawal error events. Function 2.a is
bypassed when the reactor mode switch is in run.

2.b. Averaae Power Ranae Monitor Neutron Flux-Hiah
(Flow Biased)

:
'

The Average Power Range Monitor Neutron Flux-High (Flow
Biased) Function monitors neutron flux to approximate the
THERMAL POWER being transferred to the reactor coolant. The
APRM neutron flux trip level is varied as a function of
recirculation drive flow (i.e., at lower core flows, the
setpoint is reduced proportional to the reduction in power
experienced as core flow is reduced with a fixed control rod

pattern) but is clamped at an upper limit, the Function 2.c,
Average Power Range Monitor Neutron Flux-High (Fixed)
Function Allowable Value. The Average Power Range Monitor
Neutron Flux-High (Flow Biased) Function is not specifically
credited in the safety analyses, but is intended to provide ~

protection against transients where THERMAL POWER increases
slowly, and to provide protection for power oscillations
which may result from reactor thermal hydraulic instability.

The APRM System is divided into two groups of channels with
three APRM Channel inputs to each trip system. The system
is designed to allow.one channel in each trip system to be

(continued)

Cooper B 3.3-8 Revision 0

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



_ _ _ _ _ _ _ _ .. ._ _ _ _ _ _ _ _ _. _ . _ _ _ _ _ _ _ . =. . . _ _ _

RPS Instrumentation
B 3.3.1.1

BASES

' APPLICABLE 2.b. Averaae Power Ranae Monitor Neutron Flux-Hiahi

| SAFETY ANALYSES, (Flow Biased) (continued)
| LCO, and
'

APPLICABILITY bypassed. Any one APRM channel in a trip system can cause
the associated trip system to trip. Four channels of
Average Power Range Monitor Neutron Flux-High (Flow Biased)
with two channels in each trip system arranged in a
one-out-of-two logic are required to be OPERABLE to ensure

|
that no-single instrument failure will preclude a scram from
this Function on a valid signal. In addition, to provide
adequate coverage of the entire core, at least 11 LPRMg

! inputs are required for each APRM chanrel, with at least two
LPRM inputs from each of the four axial levels at which the
LPRMs are located. Each APRM channel receives a flow signal
representative of total recirculation loop flow. The total

l recirculation loop drive flow signals are generated by two
flow units, one of which supplies signals to the trip
system A APRMs, while the other supplies signals to the trip
system B APRMs. Each flow unit signal is provided by
summing up the flow signals from the two recirculation
loops. The instrumentation is an analog type with redundant
flow signals that can be compared. Each required Average
Power Range Monitor Neutron Flux-High (Flow Biased) channel
requires' an input from one OPERABLE flow unit. If a flow
unit is inoperable, the associated Average Power Range
Monitor Neutron Flux-High (Flow Biased) channels must be
considered inoperable.

The terms for the Allowable Value of the APRM Neutron Flux-
High (Flow Biased) trip are defined as follows: S is the
setting in percent rated power; W is the two loop
recirculation flow rate in percent rated flow (rated loop
recirculation flow rate is that recirculation flow rate
which provides 100% core flow at 100% power); AW is the
difference between the loop and single loop effective drive
flow at the same core flow. 4W equals zero for two

,

recirculation loop operation.'

No specific safety analyses take credit for the APRM Neutron
Flux-High (Flow Biased) Function. Originally the clamped

,

| Allowable Value was based on analyses that took credit for
the Average Power Range Monitor Neutron Flux-High (Flow
Biased) Function for the mitigation of the loss of feedwater
heating event. However, the current methodology for this
event is based on a steady state analysis that allows power

i

I
(continued)

Cooper B 3.3-9 Revision 0

'

:
i

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



_ _ _ ._ __ _ _ . .

.

RPS Instrumentation
B 3.3.1.1 )

|

BASES

APPLICABLE 2.b. Averaae Power Ranae Monitor Neutron Flux-Hiah
SAFETY ANALYSES, (Flow Biated) (continued)
LCO, and -

APPLICABILITY to increase beyond the clamped Allowable Value. Therefore,
applying a clamp is conservative.

The Average Power Range Monitor Neutron Flux-High (Flow
Biased) Function is required to be OPERABLE in MODE 1 when
there is the possibility of generating excessive THERMAL
POWER and potentially exceeding the SL applicable to high
pressure and core flow conditions (MCPR SL). During MODES 2
and 5, other IRM and APRM Functions provide protection for
fuel cladding integrity.

2.c. Averaae Power Ranae Monitor Neutron Flux-Hiah (Fixed)

The APRM channels provide the primary indication of neutron
flux within the core and respond almost instantaneously to
neutron flux increases. The Average Power Range Monitor
Neutron Flux-High (Fixed) . Function is capable of generating
a trip signal to prevent fuel damage or excessive Reactor
Coolant System (RCS) pressure. For the overpressurization
protection analysis of Reference 6, the Average Power Range
Monitor Neutron Flux-High (Fixed) Function is assumed to
terminate the main steam isolation valve (MSIV) closure
event and, along with the safety / relief valves (SRVs),
limits the peak reactor pressure vessel (RPV) pressure to
less than the ASME Code limits. The control rod drop
accident (CRDA) analysis (Ref. 7) takes credit for the
Average Power Range Monitor Neutron Flux-High (Fixed)
Function to terminate the CRDA.

The APRM System is divided into two groups of channels with
three APRM channels inputting to each trip system. The
system is designed to allow one channel in each trip system
to be bypassed. Any one APRM channel in a trip system can
cause the associated trip system to trip. Four channels of
Average Power Range Monitor Neutron Flux-High (Fixed) with
two channels in each trip system arranged in a one-out-of-
two logic are required to be OPERABLE to ensure that no
single instrument failure will preclude a scram from this
Function on a valid signal. In addition, to provide
adequate coverage of the entire core, at least 11 LPRM
inputs are required for each APRM channel, with at least two
LPRM inputs from each of the four axial levels at which the

| LPRMs are located.

!

(continued)
i
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE 2.c. Averaae Power Ranae Monitor Neutron Flux-Hiah (Fixed)
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY The Allowable Value is based on the Analytical Limit assumed

in the CRDA analyses.

The Average Power Range Monitor Neutron Flux-High (Fixed)
Function is required to be OPERABLE in MODE 1 where the
potential consequences of the analyzed transients could
result in the SLs (e.g., MCPR and RCS pressure) being
exceeded. Although the Average Power Range Monitor Neutron
Flux-High (Fixed) Function is assumed in the CRDA analysis
(Ref. 7), which is applicable in MODE 2, the Average Power
Range Monitor Neutron Flux-High, (Startup) Function
conservatively bounds the assumed trip and, together with
the assumed IRM trips, provides adequate protection.
Therefore, the Average Power Range Monitor Neutron Flux-High
(Fixed) Function is not required in MODE 2.

2.d. Averaae Power Ranae Monitor-Downscale

This signal ensures that there is adequate Neutron
Monitoring System protection if the reactor mode switch is
placed in the run position prior to the APRMs coming on
scale. With the reactor mode switch in run, an APRM
downscale signal coincident with an associated Intermediate
Range Monitor Neutron Flux-High or Inop signal generates a
trip signal. This Function was not specifically credited in
the accident analysis but it is retained for the overall |
redundancy and diversity of the RPS as required by the NRC |

approved licensing basis.

The APRM System is divided into two groups of channels with
three inputs into each trip system. The system is designed
to allow one channel in each trip system to be bypassed.
Four channels of Average Power Range Monitor-Downscale with
two channels in each trip system arranged in a one-out-of-
two logic are required to be OPERABLE to ensure that no
single failure will preclude a scram from this Function on a
valid signal. The Intermediate Range Monitor Neutron Flux-
High and Inop Functions are also part of the OPERABILITY of
the Average Power Range Monitor-Downscale Function. If

either of these IRM Functions cannot send a signal to the
Average Power Range Monitor-Downscale Function, either
automatically when the trip conditions exist or manually
when the IRM is inoperable (e.g., when the

(

(continued)
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BASES

APPLICABLE 2.d. Averaae Power Ranae Monitor-Downscale
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY' IRM is taken out of operate or bypassed), the associated

. Average Power Range Monitor-Downscale channel is considered
inoperable.

The Allowable Value is based upon ensuring that the APRMs
are on scale when transfers are made between APRMs and IRMs.

ThisFunctionisrequiredtobeOPERABLEinMODE1since
this is when the APRMs are the primary indicators of reactor
power. This Function is automatically bypassed when the
reactor mode switch:is in the run position and the companion;

| IRM instrumentation is OPERABLE and not upscale, and when
j the reactor mode switch is not in the run position,

j 2.e. Averaae Power Ranae Monitor-Inoo

This signal provides assurance that a minimum number of
APRMs are OPERABLE. Anytime an APRM mode switch is moved to
any position other than " Operate," an APRM module is

l' unplugged or the APRM has too few LPRM inputs (< 11), an
inoperative trip signal will be received by the RPS, unless i

the APRM is bypassed. Since only one APRM in each trip l
| system may be bypassed, only one APRM in each . rip system '

| may be inoperable without resulting in an RPS trip signal.
| This function was not specifically credited in the accident
| analysis, but it is retained for the overall redundancy and
| diversity of the RPS as required by the NRC approved

licensing basis.
'

Four channels of Average Power Range Monitor-Inop with two
channels in each trip system are required to be OPERABIF to
ensure that no single failure will preclude a scram from
this Function on a valid signal.

|

There is no Allowable Value for this Function.

| This Function is required to be OPERABLE in the MODES where
the APRM Functions are required.

4

|

|
J

!

(continued)

|
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE 3. Reactor Vessel Pressure-Hiah
SAFETY ANALYSES,
LCO, and An increase in the RPV pressure during reactor operation
APPLICABILITY compresses the steam voids and results in a positive

(continued) reactivity insertion. This causes the neutron flux and
THERMAL POWER transferred to the reactor coolant to
increase, which could challenge the integrity of the fuel
cladding and the RCPB. No specific safety analysis takes
direct credit for this Function. However, the Reactor
Vessel Pressure-High Function initiates a scram for
transients that result in a pressure increase, counteracting
the pressure increase by rapidly reducing core power. For
the overpressurization protection analysis of Reference 6,
reactor scram (the analyses conservatively assume scram on
the Average Power Range Monitor Neutron Flux-High (Fixed)
signal, not the Reactor Vessel Pressure - High signal), along
with the SRVs. Itmits the peak RPV pressure to less than the
ASME Section III Code limits.

High reactor pressure signals are initiated from four
pressure switches that sense reactor pressure. The Reactor
Vessel Pressure-High Allowable Value is chosen to provide a
sufficient margin to the ASME Section III Code limits during
tha event.<

Four channels of Reactor Vessel Pressure-High Function, with
two channels in each trip system arranged in a
one-out-of-two logic, are required to be OPERABLE to ensure
that no single instrument failure will preclude a scram from
this Function on a valid signal. The Function is required
to be OPERABLE in MODES 1 and 2 when the RCS is pressurized
and the potential for pressure increase exists.

4. Reacte- Vassel Water level-Low (Level 3)

Low RPV water level indicates the capability to cool the
fuel may be threatened. Should RPV water level decrease too
far, fuel damage could result. Therefore, a reactor scram
is initiated at Level 3 to substantially reduce the heat
generated in the fuel from fission. The Reactor Vessel
Water Level-Low (Level 3) Function is assumed in the
analysis of a loss of feedwater flow (Ref. 8). The reactor
scram reduces the amount of energy required to be absorbed
and, along with the actions of the Emergency Core Cooling

(continued)
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B 3.3.1.1

BASES

APPLICABLE 4. Reactor Vessel Water level-Low. Level 3 (continued)
SAFETY ANALYSES,
LCO, and Systems (ECCS), ensures that the fuel peak cladding
APPLICABILITY temperature remains below the limits of 10 CFR 50.46.

Reactor Vessel Water Level-Low (Level 3) signals are
initiated from four level switches that sense the difference
between the pressure due to a constant column of water
(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel.

Four channels of Reactor Vessel Water Level-Low (Level 3)
Function, with two channels in eheh trip system arranged in
a one-out-of-two logic, are required to be OPERABLE to
ensure that no single instrument fai'ure will preclude a
scram from this Function on a valid signal.

The Reactor Vessel Water Level-Low (Level 3) Allowable Value
is selected to ensure that during normal operation the
separator skirts are not uncovered (this protects available
recirculation pump net positive suction head (NPSH) from
significant carryunder) and, for transients involving loss
of all normal feedwater flow, initiation of the low pressure

'ECCS subsystems at Reactor Vessel Water-Low Low Low
(Level 1) will not be required.

The Function is required in MODES 1 and 2 where considerable
energy exists in the RCS resulting in the limiting
transients and accidents. ECCS initiations at Reactor
Vessel Water Level-Low Low (Level 2) and Low Low Low
(Level 1) provide sufficient protection for level transients
in all other MODES.

5. Main Steam Isolation Valve-Closure

MSIV closure results in loss of the main turbine and the
condenser as a heat sink for the nuclear steam supply system
and indicates a need to shut down the reactor to reduce heat
generation. Therefore, a reactor scram is initiated on a
Main Steam Isolation Valve-Closure signal before the MSIVs
are completely closed in anticipation of the complete loss
of the normal heat sink and subsequent overpressurization
transient. However, for the overpressurization protection
analysis of Reference 6, the Average Power Range Monitor
Neutron Flux-High (Fixed) Function, along with the SRVs,

(continued)
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|

| BASES

|

APPLICABLE 5. Main Steam Isolation Valve-Closure (continued)
| SAFETY ANALYSES,

LCO, and limits the peak RPV pressure to less than the ASME Code
APPLICABILITY limits. That is, the direct scram on position switches for

MSIV closure events is not assumed in the overpressurization
analysis.

The reactor scram reduces the amount of energy required to |be absorbed and, along with the actions of the ECCS, ensures lthat the fuel peak cladding temperature remains below the
|limits of 10 CFR 50.46. '

MSIV closure signals are initiated from position switches
located on each of the eight MSIVs. Each MSIV has two
position switches; one inputs to RPS trip system A while the
other inputs to RPS trip system B. Each RPS trip system
receives an input from four Main Steam Isolation Valve-
Closure channels, each consisting of two position switches
(one for the inboard MSIV and one for the outboard MSIV in
the same steam line) in series with a sensor relay. The
logic for the Main Steam Isolation Valve-Closure function is

,

arranged such that either the inboard or outboard valve on !
three or more of the main steam lines must close in order 1

for a scram to occur. The design permits closure of any two
lines without a full scram being initiated.

1

The Main Steam Isolation Valve-Closure Alloaable Value is
specified to ensure that a scram occurs prior to a

i

significant reduction in steam flow, thereby reducing the
severity of the subsequent pressure transient, l

Eight channels of the Main Steam Isolation Valve-Closure
Function, with four channels in each trip system, are
required to be OPERABLE to ensure that no single instrument
failure will preclude the scram from this function on a
valid signal. This Function is only required in MODE 1
since, with the MSIVs open and the heat generation rate
high, a pressurization transient can occur if the MSIVs
close. In MODE 2, the heat generation rate is low enough so
that the other diverse RPS functions provide sufficient
protection.

| (continued)
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BASES

APPLICABLE 6. Drywell Pressure-Hiah
SAFETY ANALYSES,
LCO, and High pressure in the drywell could indicate a break in the
APPLICABILITY RCPB. A reactor scram is initiated to minimize the

(continued) possibility of fuel damage and to reduce the amount of
energy being added to the' coolant and the drywell. The
Drywell Pressure-High Function is assumed to scram the
reactor during large and intermediate break LOCAs inside
primary containment. The reactor scram reduces the' amount
of energy required to be absorbed and along with the actions
of the ECCS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

High drywell pressure signals are initiated from four
pressure switches that sense drywell pressure. The
Allowable Value was selected to be as low as possible and
indicative of a LOCA inside primary containment.

Four channels of Drywell Pressure-High Function, with two
channels in each trip system arranged in a one-out-of-two
logic, are required to be OPERABLE to ensure that no single
instrument failure will preclude a scram from this Function
on a valid signal. The Function is required in MODES I
and 2 where considerable energy exists in the RCS, resulting i

in the limiting transients and accidents. I

7a. 7b. Scram Discharae Volume Water Level-Hiah i

The north and south SDVs are independent with separate drain
lines and isolation valves. Each SDV accommodates
approximately half of the water displaced by the motion of
the CRD pistons during a reactor scram. Should either SDV

3fill to a point where there is insufficient volume to accept
the displaced water, control rod insertion would be |
hindered. Therefore, a reactor scram is initiated while the
remaining free volumes are still sufficient to accommodate
the water from a full core scram. The two types of Scram
Discharge Volume Water Level-High Functions are an input to
the RPS logic. No credit is taken for a scram initiated

!

from these Functions for any of the design basis accidents |

or transients analyzed in the USAR. However, they are !

retained to ensure the RPS remains OPERABLE. j

SDV water level is measured by two diverse methods. The
level in each of the two SDVs is measured by two float type i

d ,

(continued) I

l
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|

APPLICABLE 7a. 7b. Scram Discharae Volume Water Level-Hiah
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY level switches and two differential pressure transmitters

for a total of eight level signals. The outputs of these
devices are arranged so that there is a signal from a level
switch and a differential pressure transmitter to each RPS
trip system from each SDV. The level measurement
instrumentation satisfies the recommendations of
Reference 9.

The Allowable Value is chosen low enough to ensure that
there is sufficient volume in each 50V to accommodate the
water from a full scram. +

Four channels of each type of Scram Discharge Volume Water
Level-High function, with two channels of each type in each
trip system, are required to be OPERABLE to ensure that no
single instrument failure will preclude a scram from these
Functions on a valid signal. These Functions are required
in MODES 1 and 2, and in MODE 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified
conditions when control rods are withdrawn. At all other
times, this Function may be bypassed. |

8. Turbine Stoo Valve-Closure i

!

Closure of the TSVs results in the loss of a heat sink that <

produces reactor pressure, neutron flux, and heat flux
,

transients that must be limited. Therefore, a reactor scram '

is initiated at the start of TSV closure in anticipation of
the transients that would result from the closure of these
valves. The Turbine Stop Valve-Closure Function is the
primary scram signal for the turbine trip, feedwater
controller failure maximum demand, and the loss of main
condenser vacuum events analyzed in Reference 2. For this
event, the reactor scram reduces the amount of energy
required to be absorbed and ensures that the MCPR SL is not
exceeded.

Turbine Stop Valve-Closure signals are initiated from
position switches located on each of the two TSVs. Two
independent position switches are associated with each stop
valve. One of the two switches provides input to RPS trip

(continued)
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|
APPLICABLE 8. Turbine Stoo Valve-Closure (continued) |
SAFETY ANALYSES, !

LCO, and system A; the other, to RPS trip system B. Thus, each RPS
i

APPLICABILITY trip system receives an input from two Turbine Stop Valve- l

Closure channels, each consisting of one position switch
assembly with two contacts, each inputting to a relay. The |
relays provide a parallel logic input to an RPS trip logic |

channel. The logic for the Turbine Stop Valve-Closure ,

Function is such that both TSVs must be closed to produce a |
scram. Single valve closure will produce a half scram. '

This Function must be enabled at THERMAL POWER 2 30% RTP as |
'measured by turbine first stage pressure. This is

accomplished automatically by pressure switches sensing
turbine first stage pressure; therefore, opening the turbine I
bypass valves may affect this function. '

The Turbine Stop Valve-Closure Allowable Value is selected |

to detect imminent TSV closure, thereby reducing the
severity of the subsequent pressure transient.

1

Four channels of Turbine Stop Valve-Closure Function, with
two channels in each trip system, are required to be |

OPERABLE to ensure that no single instrument failure will
preclude a scram from this Function if both TSVs should
close. This function is required, consistent with analysis
assumptions, whenever THERMAL POWER is 2 30% RTP. This
Function is not required when THERMAL POWER is < 30% RTP
since the Reactor Vessel Pressure-High and the Average Power
Range Monitor Neutron Flux-High (Fixed) Functions are
adequate to maintain the necessary safety margins.

9. Turbine Control Valve Fast Closure. DEH Trio Oil
| Pressure-Low

Fast closure of the TCVs results in the loss of c heat sink
| that produces reactor pressure, neutron flux, and heat flux

transients that must be limited. Therefore, a reactor scram
is initiated on TCV fast closure in anticipation o" the
transients that would result from the closure of tnese
valves. The Turbine Control Valve Fast Closure, DEH Trip
Oil Pressure-Low Function is the primary scram signal for
the generator load rejection event analyzed in Reference 2.
For this event, the reactor scram reduces the amount of
energy required to be absorbed and ensures that the MCPR SL
is not exceeded.

(continued)
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BASES

APPLICABLE 9. Turbine Control Valve Fast Closure. DEH Trio Oil
SAFETY ANALYSES, Pressure-Low (continued)
LCO, and

,

APPLICABILITY Turbine Control Valve Fast Closure, DEH Trip 011 Pressure-
Low signals are initiated by low digital-electrohydraulic
control (DEHC) fluid pressure in the emergency trip header - .

|- for the control valves. There are four pressure switches i

which sense off the common header, with one pressure switch
assigned to each separate RPS logic channel. This Function

I must be enabled at THERMAL POWER 2 30% RTP as measured by
turbine first stage pressure. This is accomplished
automatically by pressure switches sensing turbine first
stage pressure; therefore, opening the turbine bypass VS ves
may affect this Function.

-

The Turbine Control Valve Fast Closure, DEH Trip Oil
Pressure-Low Allowable Value is selected high enough to

| detect imminent TCV fast closure.-

|

Four channels of Turbine Control Valve Fast Closure, DEH|

Trip Oil Pressure-Low Function with two channels in each
trip system arranged in a one-out-of-two logic are required
to be OPERABLE to ensure that no single instrument failure

-will preclude a scram from this Function on a valid signal.
1

! This Function is' required, consistent with the analysis i

assumptions, whenever THERMAL POWER is 2 30% RTP. This
Function is not required when THERMAL POWER is < 30% RTP,
since the Reactor Vessel Pressure-High and the Average Power
Range Monitor Neutron Flux-High (Fixed) Functions are
adequate to maintain the necessary safety margins.

10. Reactor Mode Switch-Shutdown Position
|

The Reactor Mode Switch-Shutdown Position Function provides
signals, via the manual scram logic channels, directly to

| the scram pilot solenoid power circuits. These manual scram
logic channels are redundant to the automatic protective
instrumentation channels and provide manual reactor trip
capability. This Function was not specifically credited in

| the accident analysis, but it is retained for the overall
| redundancy and diversity of the RPS as required by the NRC

approved licensing basis.

| (continued)
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APPLICABLE 10. Reactor Mode Switch-Shutdown Position (continued)
SAFETY ANALYSES,
LCO, and The reactor mode switch is a keylock four-position,
APPLICABILITY four-bank switch. The reactor mode switch will scram the

reactor if it is placed in the shutdown position. Scram
signals from the reactor mode switch are input into each of
the two RPS manual scram logic channels.

There is no Allowable Value for this Function, since the
channels are mechanically actuated based solely on reactor
mode switch position.

Two channels of Reactor Mode Switch-Shutdown Position
Function, with one channel in each manual scram trip system,
are available and required to be OPERABLE. The Reactor Mode
Switch-Shutdown Position Function is required to be OPERABLE
in MODES 1 and 2, and MODE 5 with any control rod withdrawn
from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified
conditions when cor. trol rods are withdrawn.

11. Manual Scram

The Manual Scram push button channels provide signals, via
the manual scram logic channels, directly to the scram pilot
solenoid power circuits. These manual scram logic channels
are redundant to the automatic protective instrumentation
channels and provide manual reactor trip capability. This
Function was not specifically credited in the accident
analysis but it is retained for the overall redundancy and
diversity of the RPS as required by the NRC approved
licensing basis.

There is one Manual Scram push button channel for each of
the two RPS manual scram logic channels. In order to cause
a scram it is necessary that the channel in both manual
scram trip systems be actuated.

There is no Allowable Value for this Function since the
channels are mechanically actuated based solely on the
position of the push buttons.

Two channels of Manual Scram with one channel in each manual
scram trip system are available and required to be OPERABLE
in MODES 1 and 2, and in MODE 5 with any control rod
withdrawn from a core cell containing one or more fuel

(continued)
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APPLICABLE 11. Manual Scram (continued)
SAFETY ANALYSES,
LCO, and assemblies, since these are the MODES and other specified
APPLICABILITY conditions when control rods are withdrawn.

ACTIONS A Note has been provided to modify the ACTIONS related to
RPS instrumentation channels. .,ection 1.3, Completion'

Times, specifies that once a Coldition has been entered,
subsequent divisions, subsystems, camponents, or variables
expressed in the Condition, discovered to be inoperable or
not within limits, will not result in separate entry into I
the Condition. Section 1.3 also specifies that Required '

Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable RPS instrumentation channels provide appropriate 4

compensatory measures for separate inoperable channels. As
such, a Note has been provided that allows separate
Condition entry for each inoperable RPS instrumentation
channel.

A.1 and A.2

Because of the diversity of sensors available to provide
trip signals and the redundancy of the RPS design, an
allowable out of service time of 12 hours has been shown to
be acceptable (Ref.10) to permit restoration of any
inoperable channel to OPERABLE status. However, this out of
service time is only acceptable provided the associated
Function's inoperable channel is in one trip system and the
Function still maintains RPS trip capability (refer to
Required Action: B.1, B.2, and C.1 Bases). If the
inoperable channel cannot be restored to OPERABLE status
within the allowable at of service time, the channel or the
associated trip system must be placed in the tripped

i condition per Required Actions A.1 and A.2. Placing the
inoperable channel in trip (or the associated trip system in
trip) would conservatively compensate for the inoperability,i

' restore capability to accommodate a single failure, and
| allow operation to continue. Alternatively, if it is not
| desired to place the channel (or trip system) in trip (e.g.,
! as in the case where placing the inoperable channel in trip

would result in a full scram), Condition D must be entered
and its Required Action taken.

(continued)
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|

ACTIONS B.1 and B.2
(continued)

Condition B exists when, for any one or more Functions, at
least one required channel is inoperable in each trip
system. In this condition, provided at least one channel
per trip system is OPERABLE, the RPS still maintains trip
capability for that function, but cannot accommodate a
single failure in either trip system.

Required Actions B.1 and B.2 limit the time the RPS scram
logic, for any Function, would not accommodate single
failure in both trip systems (e.a., one-out-of-one and
one-out-of-one arrangement for a cypical four channel

;

Function). The reduced reliability of this logic |
arrangement was not evaluated in Refarence 10 for the
12 hour Completion Time. Within the 6 hour allowance, the
associated Function will have all required channels OPERABLE
or in trip (or any combination) in one trip system.

Completing one of these Required Actions restores RPS to a
reliability level equivalent to that evaluated in
Reference 10, which justified a 12 hour allowable out of
service time as presented in Condition A. The trip system
in the more degraded state should be placed in trip or,
alternatively, all the inoperable channels in that trip
system should be placed in trip (e.g., a trip system with
two inoperable channels could be in a more degraded state
than a trip system with four inoperable channels if the two
inoperable channels are in the same Function while the four
inoperable channels are all in different Functions). The
decision of which trip system is in the more degraded state
should be based on prudent judgment and take into account
current plant conditions (i.e., what MODE the plant is in).
If this action would result in a scram, it is permissible to
place the other trip system or its inoperable channels in
trip.

The 6 hour Completion Time is judged acceptable based on the
remaining capability to trip, the diversity of the sensors
available to provide the trip signals, the low probability
of extensive numbers of inoperabilities affecting all
diverse Functions, and the low probability of an event
requiring the initiation of a scram.

i
'

(continued)
|
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"

ACTIONS B.1 and B.2 (continued)
i Alternately, if it is not desired to place the inoperable

channels (or one trip system) in trip (e.g., as in the case
where placing the inoperable chinnel or associated trip
system in trip would result P. a scram), Condition D must be,

entered and its Required Action taken.

. f.d
i
I Required Action C.1 is intended to ensure that appropriate
| actions are taken if multiple, inoperable, untripped
i channels within the same trip system for the sarc.s Function
i result in the Function not maintaining RPS trip capability. i
! A Function is considered to be maintaining RPS trip '

| capability when sufficient channels are OPERABLE or in trip
j (or the associated trip system is in trip), such that both
! trip systems will generate a trip signal from the given |
| Function on a valid signal. For the typical Function with !'

one-out-of-two taken twice logic and the IRM and APRM l

Functions, this would require both trip systems to have one j
; channel 0PERABLE or in trip (or the associated trip system !

in trip). For Function 5 (Main Steam Isolation Valve- |
<

Closure), this would require both trip systems to have each2 '

: channel associated with the MSIVs in three main steam lines
i (not necessarily the same main staam lines for both trip I

systems) OPERABLE or in trip'(or the associated trip system .

in trip). For Function 8 (Turbine Stop Valve-Closure), this I

would-require both trip systems to have two channels, each
OPERABLE or in trip (or the associated trip system in trip).

'
!

For Functions 10 (Reactor Mode Switch-Shutdown Position) and
11 (Manual Scram) this would require both trip systems to
have one channel each OPERABLE or in trip (or the associated
trip system in trip).

The Completion Time is intended to allow the operatot time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.

(continued)
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| ACTIONS {L1
(continued)

Required Action D.1 directs entry into the appropriate )
Condition referenced in Table 3.3.1.1-1. The applicable

i Condition specified in the Table is function and MODE or
other specified condition dependent and may change as the
Required Action of a previous Condition is completed. Each'

time an inoperable channel has not met any Required Action
of Condition A, B, or C and the associated Completion Time !has expired, Condition D will be entered for that channel

,

and provides for transfer to the appropriate subsequent |
| Condition. '

E.1. F.1, and G.1

If the channel (s) is not restored to OPERABLE status or
placed in trip (or the associated trip system placed in
trip) within the allowed Completion Time, the plant must be
placed in a MODE or other specified condition in which the
LCO does not apply. The allowed Completion Times are i

reasonable, based on operating experience, to reach the
specified condition from full power conditions in an orderly
manner and without challenging plant systems. In addition,
the Completion Time of Required Action E.1 is consistent
with the Completion Time provided in LC0 3.2.2, " MINIMUM
CRITICAL POWER RATIO (MCPR)."

H.1

If the channel (s) is not restored to OPERABLE status or
placed in trip (or the associated trip system placed in
trip) within the allowed Completion Time, the plant must be
placed in a MODE or other specified condition in which the
LCO does not apply. This is done by immediately initiating
action to fully insert all insertable control rods in core
cells containing one or more fuel assemblies. Control rods
in core cells containing no fuel assemblies do not affect
the reactivity of the core and are, therefore, not required
to be inserted. Action must continue until all insertable
control rods in core cells containing one or more fuel
assemblies are fully inserted.

(continued)

|
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BASES (continued)

SURVEILLANCE As noted at the beginning of the SRs, the S|1s for each RPS
REQUIREMENTS. instrumentation Function are located in the SRs column of

Table 3.3.1.1-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours, provided the associated Function maintains RPS trip
capability. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channal must be
returned to OPERABLE status or the applicable Condition
er.tered and Required Actions taken. This Note is based on
the reliability analysis (Ref.10) assumption of.the average
time required to perform channel Surveillances. That
analysis demonstrated that'the 6 hour testing allowance does
not significantly reduce the probability that the RPS will
trip when necessary.

SR 3.3.1.1.1

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 instrument channels could be an indication of
excessive instrument drift in one of the channels or
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 by the plant 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
instrument has drifted outside its limit.

The Frequency is based upon operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of

(continued)
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SURVEILLANCE SR 3.3.1.1.1~ (continued) !

. REQUIREMENTS |
| channels during normal operational use of the displays -

associated with the channels required by the LCO. I

L

; SR 3.3.1.1.2

To ensure that the APRMs are-accurately indicating the true
core average power, the APRMs are calibrated to the reactor
power calculated from a heat balance. The Frequency of once

|
| per 7 days is based on minor. changes in LPRM sensitivity,
'

which could affect the APRM reading between performances of
SR 3.3.1.1.8.

A restriction to satisfying this SR when < 25% RTP is
provided that requires the SR to be met only at 2 25% RTP i

because'it is difficult to accurately maintain APRM i

indication of core THERMAL POWER consistent with a heat
balance when < 25% RTP. At low power levels, a high degree
of accuracy is unnecessary because of the large, inherent
margin- to thermal limits (MCPR and APLHGR). At 2 25% RTP, |

the Surveillance is required to have been satisfacterily
performed within the last 7 days, in accordance with .

SR 3.0.2. A Note is provided which allows an increase in '

THERMAL POWER above 25% if the 7 day Frequency is not met
per SR 3.0.2. In this event, the SR must be performed ,

within 12 hours after reaching or exceeding 25% RTP. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

SR 3.3.1.1.3

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. Any setpoint adjustment shall be
consistent with the assumptions of the current plant
specific setpoint methodology.

As noted, SR 3.3.1.1.3 is not required to be performed when
entering MODE 2 from MODE 1, since testing of the MODE 2
required IRM and APRM Functions cannot be performed in
MODE 1 without utilizing jumpers, lifted leads, or movable
links. This allows entry into MODE 2 if the 7 day Frequency
is not met per SR 3.0.2. In this event, the SR must be

j. . (continued)
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SURVEILLANCE SR 3.3.1.1.3 (continued)
REQUIREMENTS

performed within 12 hours after entering MODE 2 from MODE 1.
Twelve hours 1s based on operating experience and in
consideration of providing a reasonable time in which to
complete the SR.

A Frequency of 7 days provides an acceptable level of system
average unavailability over the Frequency interval and is
based on reliability analysis (Ref.10).

SR 3.3.1.1.4

There are four RPS channel test switches, one associated
with each of the four automatic scram logic channels (Al,
A2, B1, and B2). These keylock switches allow the operator
to test the OPERABILITY of each individual logic channel
(i.e., test through the K14 relay) without the necessity of
using a scram function trip. This is accomplished by
placing the RPS channel test switch in test, which will
input a trip signal into the associated RPS logic channel.
The RPS channel test switches are not specifically credited
in the accident analysis. However, because the Manual Scram
Functions at CNS were not configured the same as the generic
model in Reference 10, the RPS channel test switches were
included in the analysis in Reference 11. Reference 11
concluded that the Surveillance Frequency extensions for RPS
Functions, described in Reference 10, were not affected by
the difference in configuration, since each automatic RPS
channel has a test switch which is functionally the same as
the manual scram switches in the generic model. As such, a
functional test of each RPS channel test switch is required
to be performed once every 7 days. The Frequency of 7 days
is based on the reliability analysis of Reference 11.

SR 3.3.1.1.5 and SR 3.3.1.1.6

These Surveillances are established to ensure that no gaps
in neutron flux indication exist from subcritical to power
operation for monitoring core reactivity status.

(continued)-
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SURVEILLANCE SR 3.3.1.1.5 and SR 3.3.1.1.6 (continued)
REQUIREMENTS

The overlap between SRMs and IRMs is required to be
demonstrated to ensure that reactor power will not be
increased into a neutron flux region without adequate
indication. This is required prior to withdrawing SRMs from
the fully inserted position since indication is being
transitioned from the SRMs to the IRMs.

The overlap between IRMs and APRMs is of concern when
reducing power into the IRM range. On power increases, the
system design will prevent further increases (by initiating
a rod block) if adequate overlap is not maintained. Overlap
between IRMs and APRMs exists when sufficient IRMs and APRMs
concurrently have onscale readings such that the transition
between MODE 1 and MODE 2 can be made without either APRM
downscale rod block, or IRM upscale rod block. On
controlled shutdowns, the IRM reading 121/125 of full scale
will be set equal to or less than 45% of rated oower. All
range scales above that scale on which the most recent IRM
calibration was performed will be mechanically blocked.
Overlap between SRMs and IRMs similarly exists when, prior
to withdrawing the SRMs from the fully inserted position,
IRMs are above mid-scale on range 1 before SRMs have reached
the upscale rod block.

As noted, SR 3.3.1.1.6 is only required to be met during
entry into MODE 2 from MODE 1. That is, after the overlap
requirement has been met and indication has transitioned to
the IRMs, maintaining overlap is not required (APRMs may be
reading downscale once in MODE 2).

If overlap for a group of channels is not demonstrated
(e.g., IRM/APRM overlap), the reason for the failure of the
Surveillance should be determined and the appropriate
channel (s) declared inoperable. Only those appropriate
channels that are required in the current MODE or condition
should be declared inoperable.

A Frequency of 7 days is reasonable based on engineering
judgment and the reliability of the IRMs and APRMs.

|

| (continued)

Cooper B 3.3-28 Revision 0



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

_

'

RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.7
REQUIREMENTS

(continued) This SR ensures that the total loop drive flow rignals from
the flow units used to vary the setpoint is appropriately
compared to a valid core flow signal to verify the flow
signal trip setpoint and, therefore, the APRM Function
accurately reflects the required setpoint as a function of
flow. If the flow unit signal is not within the appropriate
flow limit, the affected APRMs that receive an input from
the inoperable flow unit must be declared inoperable.

The Frequency of 31 days is based on engineering judgment,
operating experience, and the reliability of this
instrumentation.

,

SR 3.3.1.1.8

LPRM gain settings are determined from the local flux
profiles measured by the Traversing Incore Probe (TIP)

,

System. This establishes the relative local flux profile
for appropriate representative input to the APRM System.
The 1000 MWD /T Frequency is based on operating experience
with LPRM sensitivity changes.

SR 3.3.1.1.9 and SR 3.3.1.1.11

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with
the assumptions of the current plant specific setpoint
methodology. The 92 day Frequency of SR 3.3.1.1.9 is based
on the reliability analysis of Reference 10.

The 18 month Frequency of SR 3.3.1.1.11 is based on the need
to perform this Surveillance under the conditions that apply
during a plant outage and the potential for an unplanned
transient if the Surveillar.ce were performed with the
reactor at power. Operating experience has shown that these
components usually pass the Surveillance when perforaied at
the 18 month Frequency.

(continued)
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SURVEILLANCE SR 3.3.1.1.10 and SP , 'Lj.,i . l .12
REQUIREMENTS !

(continued) A CHANNEL CALIBRATION is a complete check of the instrument j
loop and the sensor. This test verifies that the channel :

responds to the measured parameter viithin the necessary
range and accuracy. CHANNEL CALIBPATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology. Physical inspection of the position switches
is performed in conjunction with SR 3.3.1.1.12 for
Functions 5, 7.b, and 8 to ensure that the switches are not |

Icorroded or otherwise degraded.
,

Note I states that neutron detectors are excluded from
CHANNEL CALIBRATION because they are passive devices, with ,

minimal drift, and because of the difficulty of simulating a I

meaningful signal. Changes in neutron detector sensitivity
are compensated for by performing the 7 day calorimetric
calibration (SR 3.3.1.1.2) and the 1000 MWD /T LPRM
calibration against the TIPS (SR 3.3.1.1.8). A second Note
is provided that requires the APRM and IRM SRs to be
performed within 12 hours of entering MODE 2 from MODE 1. |

'Testing of the MODE 2 APRM and IRM Functions cannot be
performed in MODE 1 without utilizing jumpers, lifted leads,
or movable links. This Note allows entry into MODE 2 from <

MODE 1 if the associated Frequency is not met per SR 3.0.2.
Twelve hours is based on operating experience and in
consideration of providing a reasonable time in which to
complete the SR.

The Frequency of SR 3.3.1.1.10 is based upon the assumption
of a 184 day calibration interval in the determination of
the magnitude of equipment drift in the setpoint analysis.
The Frequency of SR 3.3.1.1.12 is based upon the assumption
of an 18 month calibration interval in the determination of
the magnitude of equipment drift in the setpoint analysis.

SR 3.3.1.1.13

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The functional testing of control rods
(LCO 3.1.3), and SDV vent and drain valves (LC0 3.1.8),
overlaps this Surveillance to provide complete testing of
the assumed safety function.

;

i
,

(continued)
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SURVEILLANCE SR 3.3.1.1.13 (continued)
REQUIREMENTS

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 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.

31 _3.3.1.1.14
|

This SR ensures that scrams initiated from the Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip
011 Pressure-Low Functions will not be inadvertently
bypassed when THERMAL POWER is 2 30% RTP, This involves
calibration of the bypass channels. Adequate margins for
the instrument setpoint methodologies are incorporated into
the actual setpoint. Because main turbine bypass flow can
affect-this setpoint nonconservatively (THERMAL POWER is
derived from turbine first stage pressure), the main turbine
bypass valves must remain closed during an in-service
calibration at THERMAL POWER 2 30% RTP to ensure that the
calibration is valid.

If any bypass channel's setpoint is nonconservative (i.e.,
the Functions are bypassed at 2 30% RTP, either due to open
main turbine bypass valve (s) or other reasons), then the
affected Turbine Stop Valve-Closure and Turbine Control

| Valve Fast Closure, Trip Oil Pressure-Low Functions are
considered inoperable. Alternatively, the bypass channel i
can be placed in the conservative condition (nonbypass). If ;

placed in the nonbypass condition, this SR is met and the
channel is considered OPERABLE.

The Frequency of 18 months is based on engineering judgment
and reliability of the components.

1

SR 3.3.1.1.15

This SR ensures that the individual channel response times :
'are less than or equal to the maximum values assumed in the

accident analysis. This test may be performed in one
measurement or in overlapping segments, with verification

4 (continued)
!
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SURVEILLANCE SR 3.3.1.1.15 (continued)
' REQUIREMENTS

that all components are tested. The RPS RESPONSE TIME
acceptance criteria are included.in Reference 12.

As noted, neutron detectors are excluded from RPS RESPONSE
1

TIME testing because the principles of detector operation |

, virtually ensure an instantaneous response time.
|

| The 18 month Frequency is consistent with the typical
| industry refueling cycle and is based upon plant operating ;

experience, which shows that random failures of :
instrumentation components causing serious response time
degradation, but not channel failure, are infrequent
occurrences.

|

l

REFERENCES 1. USAR, Section VII-2.
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B 3.3.1.2

B 3.3 INSTRUMENTATION

B 3.3.1.2 Source Range Monitor (SRM) Instrumentation

BASES

BACKGROUND The SRMs provide the operator with information relative to
the neutron flux level at very low flux levels in the core.
As such, the SRM indication is used by the operator to ,

! monitor the approach to criticality and determine when
| criticality is achieved. The SRMs are maintained fully
| inserted until the count rate is g eater than a minimum
| allowed count rate (a control rod block is set at this

condition). After 5RM to intermediate range monitor (IRM)
,

| overlap is demonstrated (as required by SR 3.3.1.1.5), the
SRMs are normally fully withdrawn from the core.

The SRM subsystem of the Neutron Monitoring System (NMS)
consists of four channels. Each of the SRM channels can be
bypassed, but only one at any given time, by the operation
of a bypass switch. _Each channel includes one detector that
can be physically positioned in the core. Each detector
assembly consists of a miniature fission chamber with
associated cabling, signal conditioning equipment, and -
electronics associated with the various SRM functions. The
signal conditioning equipment converts the-current pulses
from the fission chamber to analog DC currents that
correspond to.the count rate. Each channel'also includes
indication, alarm, and control rod blocks. However, this
LC0 specifies OPERABILITY requirements only for the

i monitoring and indication functions of the SRMs.

During refueling, shutdown, and low power operations, the
primary indication of neutron flux levels is provided by the
SRMs or special movable detectors connected to the normal
SRM circuits. The SRMs provide monitoring of reactivity
changes during fuel or control rod movement and give the
control room operator early indication of unexpected
subcritical multiplication that could be indicative of an
approach to criticality.

I

APPLICABLE Prevention and mitigation of prompt reactivity excursions
SAFETY ANALYSES during refueling and low power operation is provided by

LC0 3.9.1, " Refueling Equipment Interlocks"; LC0 3.1.1,'

"SHUlDOWN MARGIN (SDM)"; LCO 3.3.1.1, " Reactor Protection
,

!

(continued)4
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BASES

APPLICABLE System (RPS) Instrumentation"; IRM Neutron Flux-High and
| -SAFETY-ANALYSES Average Power Range Monitor (APRM) Neutron Flux-High
'

(continued) (Startup) Functions; and LC0 3.3.2.1, " Control Rod Block

| Instrumentation."

The SRMs have no safety function and are not assumed to
function during any USAR design basis accident or transient
analysis. However, the SRMs provide the only on-scale,

j- monitoring of neutron flux levels during startup and
; refueling. Therefore, they are being retained in Technical
| Specifications.

; LC0 During startup in MODE 2, three of the four SRM channels are
i required to be OPERABLE to monitor the reactor. flux level

prior to and during control rod withdrawal, subcritical
multiplication and reactor criticality, and neutron flux
level ~ and reactor period until the flux level is sufficient
to maintain the IRMs on Range 3 or above. All but one of
the channels are required in order to provide a
representation of the overall core response during those,

periods when reactivity changes are occurring throughout thei
Core. l

In MODES 3 and 4, with the reactor shut down, two SRM
channels provide redundant monitoring of flux levels in the
Core.

In MODE 5, during a spiral offload or reload, an SRM outside l

-the fueled region will no longer be required to be OPERABLE, |
since it is not capable of monitoring neutron flux in the
fueled region of the core. Thus, CORE ALTERATIONS are
allowed in a quadrant with no OPERABLE SRM in an adjacent
quadrant provided the Table 3.3.1.2-1, footnote (b),
requirement that the bundles being spiral reloaded or spiral
offloaded are all in a single fueled region containing at ;
least one OPERABLE SRM is met. Spiral reloading and |

offloading encompass reloading or offloading a cell on the
,

| edge of a continuous fueled region (the cell can be reloaded
or offloaded in any sequence).

In nonspiral routine operations, two SRMs are required to be
OPERABLE to provide redundant monitoring of reactivity

|
| (continued)
i

!
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BASES

LCO changes occurring in the reactor core. Because of the local
(continued) nature of reactivity changes during refueling, adequate

coverage is provided by requiring one SRM to be OPERABLE in
the quadrant of the reactor core where CORE ALTERATIONS are |
being performed, and the other SRM to be OPERABLE in an I

adjacent quadrant containing fuel. These requirements
,

entere that the reactivity of the core will be continuously i

monitored during CORE ALTERATIONS.

Special movable detectors, according to footnote (c) of
Table 3.3.1.2-1, may be used in place of the normal SRM
nuclear detectors. These special detectors must be
connected to the normal SRM circuits in the NMS, such that
the applicable neutron flux indication can be generated.
These special detectors provide more flexibility in
monitoring reactivity changes during fuel loading, since
they can be positioned anywhere within the core during
refueling. They must still meet the location requirements
of SR 3.3.1.2.2 and all other required SRs for SRMs.

For an SRM channel to be considered OPERABLE, it must be
providing neutron flux monitoring indication.

APPLICABILITY The SRMs are required to be OPERABLE in MODES 2, 3, 4, and 5
prior to the IRMs being on scale on Range 3 to provide for
neutron monitoring. In MODE 1, the APRMs provide adequate
monitoring of reactivity changes in the core; therefore, the .

'SRMs are not required. In MODE 2, with IRMs on Range 3 or
above, the IRMs provide adequate monitoring and the SRMs are
not required.

ACTIONS A.1 and_B_d

In MODE 2, with the IRMs on Range 2 or below, SRMs provide
the means of monitoring core reactivity and criticality.
With any number of the required SRMs inoperable, the ability
to monitor neutron flux is degraded. Therefore, a limited
time is allowed to restore the inoperable channels to
OPERABLE status.

(continued)
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ACTIONS A.1 and B.1 (continued)

. Provided at least one SRM remains OPERABLE, Required
|' Action A.1 allows 4 hours to restore the required SRMs to

OPERABLE status. This time is reasonable because there is
adequate capability remaining to monitor the core, there is
limited risk of an event during this time, and there is,

| sufficient time to take corrective actions to restore the
'

required SRMs to OPERABLE status or to establish alternate
IRM monitoring capability. During this time, control rod

| withdrawal and power increase is not precluded by this ,

Required Action. Having the ability to monitor the core
with at least one SRM, proceeding to IRM Range 3 or greater '

! (with overlap required by SR 3.3.1.1.5), and thereby exiting
the Applicability of this LCO, is acceptable for ensuring
adequate core monitoring and allowing continued operation.

With three required SRMs inoperable, tiequired Action B.1,

! allows no positive changes in reactivity (control rod
withdrawal must be immediately suspended) due to inability
to monitor the changes. Required Action A.1 still applies
and allows 4 hours to restore monitoring capability prior'to
requiring control rod insertion. This allowance is based on I'
the limited risk of an event during this time, provided that

;no control rod withdrawals are allowed, and the desire to
|

I concentrate efforts on repair, rather than to immediately I

shut down, with no SRMs OPERABLE. I

l,

i

C.1

In MODE 2, if the required number of SRMs is not restored to |
1p OPERABLE status within the allowed Completion Time, the

reactor shall be placed in MODE 3. With all control rods'

fully inserted, the core is in its least reactive state with
the most margin to criticality. The allowed Completion Time

.

of 12 hours is reasonable, based on operating experience, to
' reach MODE 3 from full power conditions in an orderly manner

and without challenging plant systems.

D.1 and 0.2

With one or more required SRMs inoperable in MODE 3 or 4,
the neutron flux monitoring capability is degraded or
nonexistent. The requirement to fully insert all insertable

(continued)
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ACTIONS D.1 and 0.2 (continued)

control rods ensures that the reactor will be at its minimum
reactivity level while no neutron monitoring capability is
available. Placing the reactor mode switch in the shutdown
position prevents subsequent control rod withdrawal by |
maintaining a control rod block. The allowed Completion
Time of I hour is sufficient to accomplish the Required
Action, and takes into account the low probability of an
event requiring the SRM occurring during this interval.

|

E.1 and E.2

With one or more required SRMs inoperable in MODE 5, the
ability to detect local reactivity changes in the core |

during refueling is degraded. CORE ALTERATIONS must be
immediately suspended and action must be immediately
initiated to fully insert all insertable control rods in
core cells containing one or more fuel assemblies.
Suspending CORE ALTERATIONS prevents the two most probable
causes of reactivity changes, fuel loading and control rod
withdrawal, from occurring. Inserting all insertable
control rods ensures that the reactor will be at its minimum
reactivity given that fuel is present in the core.
Suspension of CORE ALTERATIONS shall not preclude completion
of the movement of a component to a safe, conservative
position.

Action (once required to be initiated) to insert control
rods must continue until all insertable rods in core cells
containing one or more fuel assemblies are inserted.

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each SRM
REQUIREMENTS Applicable MODE or other specified conditions are found in

the SRs column of Table 3.3.1.2-1.

SR 3.3.1.2.1 and SR 3.3.1.2.3

Performance of the CHANNEL CHECK 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 another channel. It

(continued)
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SURVEILLANCE SR 3.3.1.2.1 and SR 3.3.1.2.3 (continued)
REQUIREMENTS

is based on the assumption that instrument channels
monitoring the same parameter should read approximately the
same value. Significant deviations between the instrument
channels could be an indication of excessive instrument
drift in one of the channels c,r something even more serious.
A CHANNEL CHECK will detect gross channel failure; thus, it
is key to verifying the instrume n 'on continues to operate
properly between each CHANNEL CA !CPVION.

Agreement criteria are determineo L,< the plant 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
instrument has drifted outside its limit.

The Frequency of once every 12 hours for SR 3.3.1.2.1 is
based on operating experience that demonstrates channel
failure is rare. While in MODES 3 and 4, reactivity changes

, are not expected; therefore, the 12 hour Frequency.is
! relaxed to 24 hours for SR 3.3.1.2.3. The CHANNEL CHECK

supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.1.2.2

| To provide adequate coverage of potential reactivity changes
| in the core when the fueled region encompasses more than one
; SRM, one SRM is required to be OPERABLE in the quadrant

where CORE ALTERATIONS are being performed, and the other
OPERABLE SRM must be in an adjacent quadrant containing
fuel. Note 1 states that the SR is required to be met only
during CORE ALTERATIONS. It is not required to be met at
other times in MODE 5 since core reactivity changes are not
occurring. This Surveillance consists of a review of plant

| logs to ensure that SRMs required to be OPERABLE for given
'

CORE ALTERATIONS are, in fact, OPERABLE. In the event that
only one SRM is required to be OPERABLE (when the fueled
region encompasses only one SRM), per Table 3.3.1.2-1,
footnote (b), only the a. portion of this SR is required.I

Note 2 clarifies that more than one of the three
requirements can be met by the same OPERABLE SRM. The
12 hour Frequency is based upon operating experience and

4

(conti;iued).

:
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SURVEILLANCE SR 3.3.1.2.2 (continued)
REQUIREMENTS

supplements operational controls over refueling activities
that include steps to ensure that the SRMs required by the
LC0 are in the proper quadrant.

SR 3.3.1.2.4

This Surveillance consists of a verification of the SRM
instrument readout to ensure that the SRM reading ~is greater
than a specified minimum count rate with the detector 1

ful!:in, which ensures that the detectors are indicating
,

count rates indicative of neutron flux levels within the '

core. With few fuel assemblies loaded, the SRMs will not>

have a high enough count rate to satisfy the SR. Therefore,
allowances are made for loading sufficient " source" !
material, in the form of irradiated fuel assemblies, to i

establish the miaimum count rate. |
|

To accomplish this, the SR is modified by a Note that states
that the count rate is not required to be met on an SRM that 1

has less than or equal to four fuel assemblies adjacent to |
the SRM and no other fuel assemblies are in the associated i

core quadrant. With four or less fuel assemblies . loaded j

around each SRM and no other fuel assemblies in the
'

associated core quadrant, even with a control rod withdrawn,
the configuration will not be critical.

The Frequency is based upon channel redundancy and other
information available in the control room, and ensures that

| the required channels are frequently monitored while core I
reactivity changes are occurring. When no reactivity I

changes are in progress, the Frequency is relaxed from |12 hours tv 24 hours. '

SR 3.3.1.2.5 and SR 3.3.1.2.6
~

Performance of a CHANNEL FUNCTIONAL TES1 demonstrates the
associated channel will function properly. SR 3.3.1.2.5 is
required in MODE 5, and the 7 day Frequency ensures that the
channels are OPERABLE while core reactivity changes could be
in progress. This Frequency is reasonable, based on
operating experience and on other Surveillances (such as a 1

;

(continued) ;
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I

SURVEILLANCE SR 3.3.1.2.5 and SR 3.3.1.2.6 (continued)
REQUIREMENTS

CHANNEL CHECK), that ensure proper functioning between
CHANNEL FUNCTIONAL TESTS.

SR 3.3.1.2.6 is required in MODE 2 with IRMs on Range 2 or
below, and in MODES 3 and 4. Since core reactivity changes
do not normally take place in MODES 3 and 4, and core
reactivity changes are due only to control rod movement in
MODE 2, the Frequency has been extended from 7 days to
31 days. The 31 day Frequency is based on operating
experience and on other Surveillances (such as CHANNEL
CHECK) that ensure proper functioning between CHANNEL
FUNCTIONAL TESTS.

Verification of the signal to noise ratio also ensures that
the detectors are inserted to an acceptable operating level.
In a fully withdrawn condition, the detectors are
sufficiently removed from the fueled region of the core to
essentially eliminate neutrons from reaching the detector.
Any count rate obtained while the detectors are fully
withdrawn is assumed to be " noise" only.

The Note to SR 3.3.1.2.6 allows the surveillance to be
delayed until entry into the specified condition of the
Applicability (THERMAL POWER decreastd to IRM Range 2 or
below). The SR must be performed within 12 hours after IRMs
are on Range 2 or below. The allowance to enter the
Applicability with the 31 day Frequency not met is
reasonable, based on the limited time of 12 hours allowed
after entering the Applicability and the inability to
perform the Surveillance while at higher power levels.
Although the Surveillance could be performed while on IRM
Range 3, the plant would not be expected to maintain steady
state operation at this power level. In this event, the

12 hour Frequency is reasonable, based on the SRMs being
otherwise verified to be OPERABLE (i.e., satisfactorily
performing the CHANNEL CHECK) and the time required to
perform the Surveillances.

SR 3.3.1.2.7

Performance of a CHANNEL CALIBRATION at a frequency of
18 months verifies the performance of the SRM detectors and
associated circuitry. The Frequency considers the plant

(continued)
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SURVEILLANCE SR 3.3.1.2.7 (continued)
REQUIREMENTS

conditions required to perform the test, the ease of
performing the test, and the likelihood of a change in the
system or component status. The neutron detectors are
excluded from the CHANNEL CALIBRATION (Note 1) because they
cannot readily be adjusted. The detectors are fission
chambers that are designed to have a relatively constant
sensitivity over the range and with an accuracy specified
for a fixed useful life.

Note 2 to the Surveillance allows the Surveillance to be
delayed until ent:y into the speci' led condition of the
Applicability. The SR must be performed in MODE 2 within 12
hours of entering MODE 2 with IRMs on Range 2 or below. The
allowance to enter the Applicability with the 18 month
Frequency not met is reasonable, based on the limited time
of 12 hours allowed afi'r entering the Applicability and the
inability to pc fara (f. Surveillance while at higher power
levels. Althou.. the Surveillance could be performed while
on IRM Range 3, the piant would not be expected to maintain
steady state operation at this power level. In this event,
the 12 hour Frequency is reasonable, based on the SRMs being
otherwise verified to be OPERABLE (i.e., satisfactorily
performing the CHANNEL CHECK) and the time required to
perform the Surveillances.

.

REFERENCES None.

.
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IControl Rod Block Instrumentation
B 3.3.2.1

B 3.3 INSTRUMENTATION

B 3.3.2.1 Control Rod Block Instrumentation

BASES

BACKGROUND Control rods provide the primary means for control of
reactivity changes. Control rod block instrumentation
includes channel sensors, logic circuitry, switches, and
relays that are designed to ensure that specified fuel
design limits are not exceeded for pestulated transients and
accidents. During high power operation, the rod block
monitor (RBM) provides protection for control rod withdrawal
error events. During low power operations, control rod
blocks from the rod worth minimizer (RWM) enforce specific
control rod sequences designed to mitigate the consequences
of the control rod drop accident (CRDA). During shutdown
conditions, control rod blocks from the Reactor Mode
Switch-Shutdown Position Function ensure that all control
rods remain inserted to prevent inadvertent criticalities.

The purpose of the RBM is to limit control rod withdrawal if
localized neutron flux exceeds a predetermined :etpoint
during control rod manipulations (Ref.1). It is assumed to
function to block further control rod withdrawal to preclude
a MCPR Safety Limit (SL) violation. One set of power
referenced RBM upscale trip settings (Low Trip Set Point,
LTSP; Intermediate Trip Set Point, ITSP; and High Trip Set
Point, HTSP) is applied based on the Lowest Rated MCPR Limit
given in the COLR. The RBM supplies a trip signal to the
Reactor Manual Control System (RMCS) to appropriately
inhibit control rod withdrawal during power operation above
the low power range setpoint. The RBM has two channels,
either of which can initiate a control rod block when the
channel output exceeds the control rod block setpoint. One
RBM channel inputs into one RMCS rod block circuit and the
other RBM channel inputs into the second RMCS rod block
circuit. The RBM channel signal is generated by averaging a
set of local power range monitor (LPRM) signals at various
core heights surrounding the control rod being withdrawn.
Upon selection of a certain rod for withdrawal or insertion,
the conditioned LPRM signals around that rod are
automatically fed into the two RBM channels. Each channel
averages two B-position, two D-position and the same four
C-position LPRM inputs. The RBM Channel A is powered by the
RPS power bus "A" and the RMB Channel B is powered by the
RPS power bus "B". A-position LPRMs are not included in the

(continued)
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BACKGROUND RBM averaging but remain in the display and LPRM alarm
(continued) logic. Assignment of power range detector assemblies to be

used in RBM averaging is controlled by the selection of
control rods. The minimum number of LPRM inputs required to
each RBM channel to prevent an instrument inoperative alarm
is four when using eight LPRM assemblies, three when using
six LPRM assemblies, and two when using four LPRM
assemblies. The RBM is automatically bypassed and the
output set to zero if a peripheral control rod is selected
since the RBM function is not required for these rods. In
addition, any one of the two RBM channels can be manually
bypassed. If any LPRM detector assigned to a RBM is
bypassed, the computed average signal is adjusted
automatically to compensate for the number of LPRM input
signals to average. When a control rod is selected, the
signal conditioner gain is automatically adjusted so that
the output level of the signal conditioner always
corresponds to a constant level (relative to the
initialization reference signal of 100/125 of full scale).
The gain set will be held constant during the movement of
that rod, thus providing an indication of the change in the
relative local power level. Whenever the reactor power
level is below the lowest RBM operating range, the RBM is
zeroed and RBM outputs are bypassed. If the indicated power
increases above the preset limit, a rod block will occur.
In addition, to preclude rod movement with an inoperable
RBM, a downscale trip and an inoperative trip are provided.
A rod block signal is generated if an RBM downscale trip or
an inoperable trip occurs, since this could indicate a
problem with the RBM channel. 1he downscale trip will occur
if the RBM channel signal decreases below the downscale trip
setpoint after the RBM channel signal has been normalized.
The inoperable trip will occur during the nulling
(normalization) sequence, if the RBM channel fails to null,
too few LPRM inputs are available, a module is not plugged
in, or the function switch is moved to any position other
than " Operate."

The purpose of the RWM is to control rod patterns during
startup and shutdown, such that only specified control rod
sequences and relative positions are allowed over the
operating range from all control rods inserted to 10*/. RTP.
The sequences effectively limit the potential amount and i
rate of reactivity increase during a CRDA. Prescribed
control rod sequences :e stored in the RWM, which will |

'initiate control rod withdrawal and insert blocks when the

(continued) l
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BACKGROUND actual sequence deviates beyond allowances from the stored
(continued) sequence. The RWM determines the actual sequence based

position indication for each control rod. The RWM also uses
feedwater flow and steam flow signals to determine when the
reactor power is above the preset power level at which the '

RWM is automatically bypassed (Ref. 2). The RWH is a single
channel system that provides input into both RMCS rod block
circuits.

With the reactor mode switch in the shutdown position, a I
control rod withdrawal block is applied to all control rods I

to ensure that the shutdown condition is maintained. This iFunction prevents inadvertent criticality as the result of a icontrol rod withdrawal during M0DE 3 or 4, or during MODE 5 '

when the reactor mode switch is required to be in the |
shutdown position. The reactor mode switch has two
chancels, each inputting into a separate RMCS rod block
circuit. A rod block in either RMCS circuit will provide a
control rod block to all control rods.

APPLICABLE 1. Rod Block Monitor
SAFETY ANALYSES,
LCO, and The RBM is designed to prevent violation of the MCPR
APPLICABILITY SL and the cladding 1% plastic strain fuel design limit that

may result from a single control rod withdrawal error (RWE)
event. The analytical methods and assumptions used in
evaluating the RWE event are summarized in Reference 3. A i
statistical analysis of RWE events was performed to
determine the RBM response for both channels for each event.
From these responses, the fuel thermal performance as a
function of RBM Allowable Value was determined. The
Allowable Values are chosen as a function of power level.
Based on the specified Allowable Values, operating limits
are established.

The RBH Function satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 4).

Two channels of the RBM are required to be OPERABLE, with
their setpoints within the appropriate Allowable Values, to
ensure that no single instrument failure can preclude a rod
block from this Function. The actual set pints are
calibrated consistent with applicable setpoint methodology.

>

(continued)
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l APPLICABLE 1. Rod Block Monitor (continued)
i SAFETY ANALYSES

LCO, and Nominal trip setpoints are specified in the setpoint
APPLICABILITY calculations. The setpoint calculations are performed using

methodology described in NEDC-31336P-A, " General Electric
Instrument Setpoint Methodology," dated September 1996. The
nominal setpoints are selected to ensure that the setpoints
do not exceed the Allowable Values between successive
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip sctpoint, but within its|

Allowable Value, is acceptable. Trip setpoints are those
predetermined values of output at which an action should
take place. The setpoints are compared to the actual

.

process parameter (e.g., reactor power), and when the|

measured output value of the process parameter exceeds the j
setpoint, the associated device changes state. The analytic I

limits are derived from the limiting values of the process |
parameters obtained from the safety analysis. The Allowable |

Values are derived from the analytic limits, corrected for
calibration, process, and some of the instrument errors.
The trip setpoints are then determined accounting for the j
remaining instrument errors (e.g., drift). The trip
setpoints derived in this manner provide adequate protection
because instrumentation uncertainties, process effects,
calibration tolerances, instrument drift, and severe

environment errors (for channels that must function in harsh
environments as defined by 10 CFR 50.49) are accounted for.

The RBM is assumed to mitigate the consequences of an RWE
event when operating 2 30% RTP and a peripheral control rod
is not selected. Below this power level or if a peripheral
control rod is selected, the consequences of an RWE event
will not exceed the MCPR SL and, therefore, the RBM is not
required to be OPERABLE (Ref. 3). When operating < 90% RTP, l

analyses (Ref. 3) have shown that with an initial |
MCPR 2 1.70, no RWE event will result in exceeding the MCPR |

SL. Also, the analyses demonstrate that when operating at
2 90% RTP with MCPR 21.40, no RWE event will result in
exceeding the MCPR SL (Ref. 3). Therefore, under these
conditions, the RBM is also not required to be OPERABLE.

2. Rod Worth Minimizer

The RWM enforces the banked position withdrawal sequence
(BPWS) to ensure that the initial conditions of the CRDA

(continued)
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APPLICABLE 2. Rod Worth Minimizer (continued)
SAFETY ANALYSES
LCO, and analysis are not violated. The analytical methods and
APPLICABILITY assumptions used in evaluating the CRDA are summarized in

References 5 and 6. The BPWS requires that control rods be
moved in groups, with all control rods assigned to a
specific group required to be within specified banked
positions. Requirements that the control rod sequence is in
compliance with the BPWS are specified in LC0 3.1.6, " Rod
Pattern Control."

The RWM Function satisfies Criterion 3 of Reference 4.

Since the RWM is a system designed to act as a backup to
operator control of the rod sequences, only one channel of
the RWM is available and required to be OPERABLE (Ref. 7).
Special circumstances provided for in the Required Action of
LC0 3.1.3, " Control Rod OPERABILITY," and LCO 3.1.6 may
necessitate bypassing the RWM to allow continued operation
with inoperable control rods, or to allow correction of a
control rod pattern not in compliance with the BPWS. The
RWM may be bypassed as required by these conditions, but
then it must be considered inoperable and the Required
Actions of this LC0 followed.

Compliance with the BPWS, and therefore OPERABILITY of the
RWM, is required in MODES 1 and 2 when THERMAL POWER is
1 10% RTP. When THERMAL POWER is > 10% RTP, there is no
possible control red configuration that results in a control
rod worth that could exceed the 280 cal /gm fuel damage limit
during a CRDA (Ref. 5). In MODES 3 and 4, all control rods
are required to be inserted into the core; therefore, a CRDA
cannot occur. In MODE 5, since only a single control rod
can be withdrawn from a core cell containing fuel
assemblies, adequate SDM ensures that the consequences of a
CRDA are acceptable, since the reactor will be subcritical.

3. Reactor Mode Switch-Shutdown Position

During MODES 3 and 4, and during MODE 5 when the reactor
mode switch is required to be in the shutdown position, the
core is assumed to be subcritical; therefore, no positive
reactivity insertion events are analyzed. The Reactor Mode
Switch--Shutdown Position control rod withdrawal block
ensures that the reactor remains subcritical by blocking

(continued)
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APPLICABLE 3. Reactor Mode Switch-Shutdown Position (continued)
SAFETY ANALYSES
LCO, and- control rod withdrawal, thereby preserving the assumptions |
APPLICABILITY of the safety analysis.

The Reactor Mode Switch-Shutdown Position Function
satisfies Criterion 3 of Reference 4. Two channels are
required to be OPERABLE to ensure that no single channel
failure will preclude a rod block when required. There is
no Allowable Value for this Function since the channels are {mechanically actuated based solely on reactor mode switch,

| position.

During shutdown conditions (MODt 3, 4, or 5), no positive
~

reactivity insertion events are analyzed because assumptions
are that control rod withdrawal blocks are provided to

i prevent criticality. Therefore, when the reactor mode
switch is in the shutdown position, the control rod

;
withdrawal block is required to be OPERABLE. During MODE 5 i

with the reactor mode switch in the refueling position, the Irefuel position one-rod-out interlock (LC0 3.9.2, " Refuel '

Position One-Rod-Out Interlock") provides the required
control rod withdrawal blocks. I

ACTIONS A.1

With one RBM channel inoperable, the remaining 0PERABLE
channel is adequate to perform the control rod block
function; however, overall reliability is reduced because a
single failure in the remaining OPERABLE channel can result
in no control rod block capability for the RBM. For this
reason, Required Action A.1 requires restoration of the
inoperable channel to OPERABLE status. The Completion Time
of 24 hours is based on the low probability of an event
occurring coincident with a failure in the remaining
OPERABLE channel.

B.1

. If Required Action A.1 is not met and the associated
| Completion Time has expired, the inoperable channel must be

placed in trip within 1 hour. If both RBM channels are
inoperable, the RBM is not capable of performing its

(continued)
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ACTIONS Ed (continued)

intended function; thus, one channel must also be placed in
trip. This initiates a control rod withdrawal block,
thereby ensuring that the RBM function is met.

The 7 hour Completion Time is intended to allow the operator
time to evaluate and repair any discovered inoperabilities
and is acceptable because it minimizes risk while allowing
time for restoration or tripping of ir. operable channels.

<

L1_ C.2.1.1. C.2.1.2, and C.2.2

With the RWM inoperable during a reactor startup, the
operator is still capable of enforcing the prescribed
control rod sequence. However, the overall reliability is
reduced because a single operator error can result in
violating the control rod sequence. Therefore, control rod
movement must be immediately suspended except by scram.
Alternatively, startup may continue if at least 12 control
rods have already been withdrawn, or a reactor startup with
an inoperable RWM during withdrawal of one or more of the
first 12 rods was not performed in the last (current)

i calendar year. These requirements minimize the number of
reactor startups initiated with the RWM inoperable.
Required Actions C.2.1.1 and C.2.1.2 require verification of
these conditions by review of plant logs and control room
indications. Once Required Action C.2.1.1 or C.2.1.2 is
satisfactorily completed, control rod withdrawal may proceed
in accordance with the restrictions imposed by Required
Action C.2.2. Required Action C.2.2 allows for the RWM
Function to be performed manually and requires a double
check of compliance with the prescribed rod sequence by a'

second licansad operator (Reactor Operator or Senior Reactor
Operator) or other qualified member of the technical staff.

The RWM may be bypassed under these conditions to allow
continued operations. In addition, Required Actions of
LC0 3.1.3 and LC0 3.1.6 may require bypassing the RWM,
during which time the RWM must be considered inoperable with
Condition C entered and its Required Actions taken.

!

j (continued)
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ACTIONS RJ
(continued)

With the RWM inoperable during a reactor shutdown, the
operator is still capable of enforcing the prescribed

! control rod sequence. Required Action D.1 allows for the
| RWM Function to be performed manually and requires a double
! check of compliance with the prescribed red sequence by a

second licensed operator (Reactor Operator or Senior Reactor
| Operator) or other qualified membor of the technical staff.
'

The RWM may be bypassed under these conditions to allow the
reactor shutdown to continue.

.

1
i

E.1 and E.2

With one Reactor Mode Switch-Shutdown Position control rod
withdrawal block channel inoperable, the remaining OPERABLE
channel is adequate to perform the control rod withdrawal
block function. However, since the Required Actions are

,

'
consistent with the normal action of an OPERABLE Reactor l

.

Mode Switch-Shutdown Position Function (i.e., maintaining ,

all control rods inserted), there is no distinction between j
having one or two channels inoperable. |

In both cases (one or both channels inoperable), suspending
all control rod withdrawal and initiating action to fully
insert all insertable control rods in core cells containing
one or more fuel assemblies will ensure that the core is I

i subcritical with adequate SDM ensured by LCO 3.1.1. Control l
rods in core cells containing no fuel assemblies do not I

affect the reactivity of the core and are therefore not !
required to be inserted. Action must continue until all |
insertable control rods in core cells containing one or more '

fuel assemblies are fully inserted.

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each
REQUIREMENTS Control Rod Block instrumentation Function are found in the

SRs column of Table 3.3.2.1-1.

The Surveillances are modified by a second Note to indicate
that when an RBM channel is placed in an inoperable status
solely for performance of required Surveillances, entry into

j associated Conditions and Required Actions may be delayed
i

|
,

(continued)
'

!
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SURVEILLANCE for up to 6 hours provided the associated Function maintains
REQUIREMENTS control rod block capability. Upon completion of the

(continued) Surveillance, or expiration of the 6 hour allowance, the l

channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 8)
assumption of the average time required to perform channel
Surveillance. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
probability that a control rod block will be initiated when
necessary.

SR 3.3.2.1.1
.

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
to ensure that the channel will perform the intended i
function. It includes the Reactor Manual Control System !input. It also includes the local alarm lights representing '

| upscale and downscale trips, but no rod block will be
' produced at this time.

Any setpoint adjustment shall be consistent with the
; assumptions of the current plant specific setpoint
' methodology. The Frequency of 92 days is based on
| reliability analyses (Ref. 9).

'

;

SR 3.3.2.1.2 and SR 3.3.2.1.3

|
A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the system will perform the intended function. The
CHANNEL FUNCTIONAL TEST for the RWM includes performing the
RWM computer on line diagnostic test satisfactorily,
attempting to withdraw a control rod not in compliance with

| the prescribed sequence and verifying a control rod block
| occurs. For SR 3.3.2.1.2, the CHANNEL FUNCTIONAL TEST also

includes attempting to select a control rod not in'

compliance with the prescribed sequence and verifying a
selection error occurs. As noted in the SRs, SR 3.3.2.1.2
is not required to be performed until I hour after any

I control rod is withdrawn in MODE 2. As noted, SR 3.3.2.1.3
is not required to be performed until I hour after THERMAL

i POWER is 1 10% RTP in MODE 1. This allows entry into MODE 2
! for SR 3.3.2.1.2, and entry into MODE 1 when THERMAL POWER

is s 10% RTP for SR 3.3.2.1.3, to perform the required,

i

(continued),

:
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SURVEILLANCE SR 3.3.2.1.2 and SR 3.3.2.1.3 (continued)
REQUIREMENTS

,

Surveillance if the 92 day Frequency is not met per
SR 3.0.2. The 1 hour allowance is based on operating
experience and in consideration of providing a reasonable
time in which to complete the SRs. The Frequencies are
based on reliability analysis (Ref. 9).

SR 3.3.2.1.4

The RBM power range setpoints control the enforcement of the
appropriate upscale trips over the proper core thermal power
range of the Applicability Notes (a), (b),-(c), (d), and (e)
of ITS Table 3.3.2.1-1. The RBM Upscale Trip Function
setpoints are automatically varied as a function of power.
Three Allowable Values are specified in the COLR as denoted
in Table 3.3.2.1-1, each within a specific power range. The-

power at which the control rod block Allowable Values
automatically change are based on the reference APRM
signal's input to each RBM channel. Below the minimum power
setpoint of 30% RTP or when a peripheral' control rod is
selected, the RBM is automatically bypassed. These power
Allowable Values must be verified periodically by
determining that the power level setpoints are less than or
equal to the specified values. If any power range setpoint
is nonconservative, then the affected RBM channel is
considered inoperable. Alternatively, the power range
channel can be placed in the conservative condition (i.e.,
enabling the proper RBM setpoint). If placed in this
condition, the SR is met and the RBM channel is not
considered inoperable. As noted, neutron detectors are
excluded from the Surveillance because they are passive
devices, with mir.imal drift, and because of the difficulty
of simulating a meaningful signal. Neutron detectors are
adequately tested in SR 3.3.1.1.2 and SR 3.3.1.1.8. The ;

184 day Frequency is based on the actual trip setpoint
methodology utilized for these channels.

SR 3.3.2.1.5

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel

,

L responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channelL

I (continued)
;

i
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SURVEILLANCE SR 3.3.2.1.E (continued)
REQUIREMENTS

adjusted to accour.t for instrument drifts between successive
l ' calibrations ccinistent with the plant specific setpoint

methodology.

As noted, neutron detectors are excluded from the CHANNEL i
CALIBRATION because they are passive devices, with minimal
drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.8.

The Frequency is based upon the assumption of a 184 day
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.2.1.6
I

The RWM is automatically bypassed when power is above a
specified value. The power level is determined from
feedwater flow and steam flow signals. The setpoint where
the automatic bypass feature is unbypassed must be verified
periodically to be > 10% RTP. If the RWM low power setpoint i
is nonconservative, then the RWM is considered inoperable.
Alternately, the low power setpoint channel can be placed in
the conservative condition (nonbypass). If placed in the

,

nonbypassed condition, the SR is met and the RWM is not |
considered inoperable. The Frequency is based on the trip ;

setpoint methodology utilized for the low power setpoint
channel.

SR 3.3.2.1.7

A CHANNEL FUNCTIONAL TEST is performed for *.he Reactor Mode
Switch-Shutdown Position Function to ensure that the
channel will perform the intended function. The CHANNEL
FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown
Position Function is performed by attempting to withdraw any
control rod with the reactor mode switch in the shutdown
position and verifying a control rod block occurs.

As noted in the SR, the Surveillance is not required to be
performed until I hour after the reactor mode switch is in
the shutdown position, since testing of this interlock with

| (continued)
l
t
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BASES

SURVEILLANCE SR 3.3.2.1.7 (continued)

| the reactor mode switch in any other position cannot be
performed without using jumpers, lifted leads, or movable
links. This allows entry into MODES 3 and 4 if the 18 month

| Frequency is not met per SR 3.0.2. The 1 hour allowance is
| based on operating experience an in consideration of
l providing a reasonable time in W 'ch to complete the SRs.

I The 18 month Frequency is based on tha need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass,

'

the Surveillance when performed at the 18 month Frequency.

! SR 3.3.2.1.8

| The RWM will only enforce the proper control rod sequence if
tha rod sequence is properly input into the RWM computer.
This SR ensures that the proper sequence is loaded into the

! RWM co that it can perform its intended function. The
! Surveillance is performed once prior to declaring RWM
I OPEPABLE following loading of sequence into RWM, since this

is when rod sequence input errors are possible.

|

! REFERENCES 1. USAR, Section VII-7.

2. USAR, Section VII-16.4.3.

| 3. NEDC-31892P, " Extended Load Line Limit and ARTS
| Improvement Program Analyses for Cooper Nuclear
i Station," Rev. 1, May 1991.

i 4. 10 CFR 50.36(c)(2)(ii).

5. USAR, Section XIV-6.2.

6. NED0-21231, " Banked Position Withdrawal Sequence,"
| January 1977.
|

|

(continued),
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| REFERENCES 7. NRC SER, " Acceptance of Referencing of Licensing
i (continued) Topical Report NEDE-24011-P-A," " General Electric

Standard Application for Reactor Fuel, Revision 8,
Amendment 17," December 27, 1987.

| 8. GENE-770-06-1, " Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications," February 1991.

9. NEDC-30851-P-A, " Technical Specification Improvement
Analysis for BWR Control Rod Block Instrumentation,"
October 1988.

,

I

l
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Feedwater and Main Turbine High Water Level Trip Instrumentation * '

B 3.3.2.2

B 3.3 INSTRUMENTATION

B 3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation

BASES

BACKGROUND. The feedwater and main turbine high water level trip linstrumentation is designed to detect a potential failure of
the Feedwater Level Control System that causes excessive ';

feedwater flow. !

I
With excessive feedwater flow, the water level in the i
reactor vessel rises toward the high water level, Level 8 l

reference point, causing the tr'p of the two feedwater pump
turbines and the main turbine.

Reactor Vessel Water Level-High, Lavel 8 signals are
provided by level sensors that sense the difference between
the pressure due to a constant column of water (reference
leg) and the pressure due to the actual water level in the '

reactor vessel (variable leg). Three channels of Reactor
Vessel Water Level-High, Level 8 instrumentation are
provided as input to a two-out-of-three initiation logic
that trips the two feedwater pump turbines and the main
turbine. Each channel consists of a level transmitter loop
and a trip relay that compares measured input signals with
pre-established setpoints. When the setpoint is exceeded,

,

the channel outputs a main feedwater and main turbine trip l
signal to the trip logic.

A trip of the feedwater pump turbines limits further
increase in reactor vessel water level by limiting further
addition of feedwater to the reactor vessel. A trip of the
main turbine and closure of the stop and control valves
protects the turbine from damage due to water entering the
turbine.

1

APPLICABLE The feedwater and main turbine high water level trip
SAFETY ANALYSES instri. mentation is assumed to be capable of providing a

turbine trip in the design basis transient analysis for a
feedwater controller failure, maximum demand event (Ref. 1).
The Level 8 trip indirectly initiates a reactor scram from
the main turbine trip (above 30% RTP) and trips the
feedwater pumps, thereby terminating the event. The reactor
scram mitigates the reduction in MCPR.

(continued)
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APPLICABLE Feedwater and main turbine high water level trip
SAFETY ANALYSES instrumentation satisfies Criterion 3 of

(continued) 10 CFR 50.36(c)(2)(ii) (Ref. 2).

LC0 The LC0 requires three channels of the Reactor Vessel Water
Level-High, Level 8 instrumentation to be OPERABLE to
ensure that no single instrument failure will prevent the
feedwater pump turbines and main turbine trip on a valid
Level 8 signal. Two of the three channels are needed to
provide trip signals in order for the feedwater and main
tur' Me trips to occur. Each channel nust have its setpoint
set within the specified Allowable Valua of SR 3.3.2.2.2.
The Allowable Value is set to ensure that the thermal limits
are not exceeded during the event. The actual setpoint is
calibrated to be consistent with the applicable setpoint
methodology assumptions. Nominal trip setpoints are
specified in the setpoint calculations. The setpoint
calculations are performed using metnodology described in
NEDC-31336P-A, " General Electric Instrument Setpoint
Methodology," dated September 1996. The nominal setpoints
are selected to ensure that the setpoints do not exceed the
Allowable Value between successive CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. A channel is inoperable if its actual trip
setpoint is not within its required Allowable Value.

leip setpoints are those predetermined values of output at
which an action should take place. The setpoints are
compared to the actual process parameter (e.g., reactor
vessel water level), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device (e.g., trip relay) changes state. The analytic
limits are derived from the limiting values of the process
parameters obtained from the safety analysis. The Allowable
Values are derived from the analytic limits, corrected for
calibration, process, and some of the instrument errors.
The trip setpoints are then determined accounting for the
remaining instrument errors (e.g., drift). The trip
setpoints derived in this manner provide adequate protection
because instrumentation uncertainties, process effects,
calibration tolerances, instrument drift, and severe
environment errors (for channels that must function in harsh
environments as defined by 10 CFR 50.49) are accounted for.

(continued)
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BASES (continued)

APPLICABILITY The feedwater and main turbine high water level trip ;

instrumentation is required to be OPERABLE at 2 25% RTP to '

ensure that the fuel cladding integrity Safety Lingit and the
cladding 1% plastic strain limit are not violated-during the
feedwater controller failure, maximum demand event. As
discussed in the Bases for LC0 3.2.1, " Average Planar Linear
Heat Generation Rate (APLHGR)," and LC0 3.2.2, " MINIMUM
CRITICAL POWER RATIO-(MCPR)," sufficient margin to these
limits exists below 25% RTP; therefore, these requirements
are only necessary when operating at or above this power
level.

: ACTIONS A Note has been provided to modify the ACTIONS related to
feedwater and main turbine high water level trip
instrumentation channels. Section 1.3, Completion Times,
specifies that once a Condition has been entered, subsequent
divisions 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. Section 1.3 also specifies that Required Actions
of the Condition continue to apply for each additional
failure, with Completion Times based on initial entry into
the Condition. However, the Required Actions for inoperable
feedwater and main turbine high water level trip
instrumentation channels provide appropriate compensatory
measures for separate inoperable channels. As such, a Note
has been provided that allows separate Condition entry for
each inoperable feedwater and main turbine high water level
trip instrumentation channel.

i

Ad

With one channel inoperable, the remaining two OPERABLE
channels can provide the required trip signal. However,
overall instrumentation reliability is reduced because a
single failure in one of the remaining channels concurrent
with feedwater controller failure, maximum demand event, may

' result in the instrumentation not being able to perform its
intended function. Therefore, continued operation is only
' allowed for a limited time with one channel inoperable. If

the inoperable channel cannot be restored to OPERABLE status
within the Completion Time, the channel must be placed in
the tripped condition per Required Action A.l. Placing the,

;

[ (continued)
:
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ACTIONS M (continued)
| |
I inoperable channel in trip would conservatively compensue i

for the inoperability, restore capability to accommodate a,

! single failure, and allow operation to continue with no'

further restrictions. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the inoperable channel in trip would result in a
feedwater or main turbine trip), Condition C must be entered ,

t

| and its Required Action taken.
i

The Completion Time of 7 days is based on the low
probability of the event occurring caincident with a single
failure in a remaining OPERABLE channel.

| M
With two or more channels inoperable, the feedwater and main
turbine high water level trip instrumentation cannot perform
its design function (feedwater and main turbine high water

| 1evel trip capability is not maintained). Therefore,
continued operation is only permitted for a 2 hour period,i

I during which feedwater and main turbine high water level
I trip capability must be restored. The trip capability is
| considered maintained when sufficient channels are OPERABLE
i or in trip such that the feedwater and main turbine high

water level trip logic will generate a trip signal on a
valid signal. This requires two channels to each be

| OPERABLE or in trip. If the required channels cannot be
| restored to OPERABLE status or placed in trip, Condition C

must be entered and its Required Action taken.

| The 2 hour Completion Time is sufficient for the operator to
' take corrective action, and takes into account the

likelihood of an event requiring actuation of feedwater and
main turbine high water level trip instrumentation occurring
during this period. It is also consistent with the 2 hour
Completion Time provided in LC0 3.2.2 for Required
Action A.1, since this instrumentation's purpose is to
preclude a MCPR violation.

! (continued)

i
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l

ACTIONS [.d
(continued)

With the required channels not restored to OPERABLE status
or placed in trip THERMAL POWER must be reduced to
< 25% RTP within 4 hours. As discussed in the Applicability
section of-the Bases, operation below 25% RTP results in
sufficient margin to the required limits, and the feedwater
and main turbine high water level trip instrumentation is

'

not required to protect fuel integrity during the feedwater
controller failure, maximum demand event. The allowed
Completion Time of 4 hours is based on operating experience
to reduce THERMAL POWER to < 25% RTP from full power

I conditions in an orderly manner and without challenging
plant systems.

,

SURVEILLANCE The Surveillances are modified by a Note to indicate that
REQUIREMENTS when a channel is placed in an inoperable status solely for

performance of required Surve111ances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains feedwater
and main turbine high water level trip capability. -Upon
completion of the Surveillance, or expiration of the 6 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken. This Note is based on the reliability analysis
(Ref. 3) assumption that 6 hours is the average time '

required to perform channel Surveillance. That analysis
demonstrated that the 6 hour testing allowance does not
significantly reduce the prcbability that the feedwater pump
turbines and main turbine will trip when necessary.

SR 3.3.2.2.1

Performance of the CHANNEL CHECK once every 24 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter

(continued)
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BASES

SURVEILLANCE SR 3.3.2.2.1 (continued)
REQUIREMENTS

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 instrument channels could be an indication of
excessive instrument drift in one of the channels, or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to cperate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant 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
instrument has drifted outside its limits.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channel status during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.2.2.2

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency is based upon the assumption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.2.2.3

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the feedwater and

(continued)
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Ferdwater'and_ Main Turbine High Water Level Trip Instrumentation
B 3.3.2.2

'

l

BASES i

SURVEILLANCE SR 3.3.2.2.3 (continued)
REQUIREMENTS

main turbine valves is included as part of this Surveillance
and overlaps the LOGIC SYSTEM FUNCTIONAL TEST to provide .|
complete testing of the assumed safety function.' Therefore,
if a valve is incapable of operating, the associated
instrumentation would also be inoperable. 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 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.

REFERENCES 1. USAR, Section XIV-5.8.1. 1

2. 10 CFR 50.36(c)(2)(ii).

3. GENE-770-06-1, " Bases for Changes to Surveillance Test
' Intervals and Allowed Out-0f-Service Times for

Selected Instrumentation Technical Specifications,"
February 1991.

.

4

5
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PAM Instrumentation
,

B 3.3.3.1 l

B 3.3 INSTRUMENTATION

B 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation
i

!

BASES |

BACKGROUND The primary purpose of the PAM instrumentation is to display I
plant 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 1

accomplish their safety functions for Design Basis Events. l
The instruments that monitor these variables are designated '

as Type A, Category I, and non-Type A, Category I, in
accordance with Regulatory Guide 1.97 (Ref. 1). I

l

The OPERABILITY of the accident monitoring instrumentation
ensures that there is suf ficient information available on i
selected plant parameters to monitor and assess plant status !

and behavior following an accident. This capability is
|

consistent with the recommendations of Reference 1.
l

APPLICABLE The PAM instrumentation LC0 ensures the OPERABILITY of
SAFETY ANALYSES Regulatory Guide 1.97, Type A variables so that the control

room operating staff can: I

Perform the diagnosis specified in the Emergency*

Operating Procedures (E0Ps). These variables are
restricted to preplanned actions for the primary
success path of Design Basis Accidents (DBAs), (e.g.,
loss of coolant accident (LOCA)), and

Take the specified, preplanned, manually controlled*

actions for which no automatic control is provided,
which are required for safety systems to accomplish I
their safety function. l

The PAM instrumentation LC0 also ensures OPERABILITY of j
Category I, non-Type A, variables so that the control room '

operating staff can:
1

Determine whether systems important to safety are l
*

performing their intended functions; )
|
l

1

(continued) |
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BASES

APPLICABLE * Determine the potential for causing a gross breach of
i

SAFETY ANALYSES the barriers to radioactivity release; |
(continued) !

Determine whether a gross breach of a barrier has '*

occurred; and

Initiate action necessary to protect the public and !*
,

| for an estimate of the magnitude of any impending
|

threat. l

The plant specific Regulatory Guide 1.97 Analysis (Refs. 2 |
and 3) documents the process that identified Type A and
Category I, non-Type A, variable:.

|

Accident monitoring instrumentation that satisfies the
definition of Type A in Regulatory uuide 1.97 meets
Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 4). Category I,
non-Type A, instrumentation is retained in Technical'

Specifications (TS) because they are intended to assist
operators in minimizing the consequences of accidents.
Therefore, these Category I variables are important for
reducing public risk.

LC0 LCO 3.3.3.1 requires two OPERABLE channels for all but two
Functions to ensure that no single failure prevents the
operators from being presented with the information
necessary to determine the status of the plant and to bring
the plant to, and maintain it in, a safe condition following
that accident. Furthermore, provision of two channe.ls
allows a CHANNEL CHECK during the post accident phase to
confirm the validity of displayed information.

The first exception to the two channel requirement is
primary containment isolation valve (PCIV) position. In
this case, the important information is the status of the
primary containment penetrations. The LC0 requires one
position indicator for each active PCIV. This is sufficient
to redundantly verify the isolation status of each isolable
penetration either via indicated status of the active valve
and prior knowledge of passive valve or via system boundary
status. If a normally active PCIV is known to be closed and
deactivated, position indication is not needed to determine

. status. Therefore, the position indication for valves in
' this state is not required to be OPERABLE.
I

; (continued)
_
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BASES

|
|

! LC0 The second exception to the two channel requirement. is I
| -(continued) Reactor Vessel Water Level-Steam Nozzle. This channel uses

the reactor vessel head vent as a penetration. In order to
: comply with the single failure requirement of Regulatory
i Guide 1.97, an additional vessel penetration would be needed
! for a redundant reference column for a second upper water i
; level range channel. The centerline of the main steamlines i

; . is used as the upper end of the Regulatory Guide 1.97
' recommended range in order to. provide the operator with an'

indication of whether the reactor coolant has reached, and
spilled into, the main steamlines. All manual and automatic
safety functions are initiated in the range covered by-the
safety-related wide range level instrumentation. CNS has ;

concluded that the existing reactor coolant level '

instrumentation meets the intent of the-regulatory guide and
that only a marginal improvement in plant safety would be
achieved by installing a redundant upper water level range
channel.

The following list is a discussion of the specified
instrument Functions listed in Table 3.3.3.1-1 in the
accompanying LCO.

! 1. Reactor Pressure

Reactor pressure is a Category I variable provided to
support nonitoring of Reactor Coolant System (RCS) integrity

,

and to verify operation of the Emergency Core Cooling 4

Systems (ECCS). Two independent pressure transmitters with
a range of 0 psig to 1500 psig monitor pressure and
associated independent wide range recorders are the primary
indication used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
these port kn: of the instrument channel.

2. Reactor Vessel Water Level
i

Reactor vessel water level is a Category I variable provided
to support monitoring of core cooling and to verify
operation of the ECCS. The reactor vessel water level
channels provide the PAM Reactor Vessel Water Level
Function. The reactor vessel water level channels cover a'

! range of -314 inches (just below the bottom of active fuel)
| to +170 inches (referenced to the level instrument zero).

(continued);

:
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Lr.0 2. Reactor Vessel Water Level (continued)

Reactor vessel water level is measured by separate
differential pressure transmitters. Two fuel zone channels
monitor the range from -314 inches to +61 inches (referenced
to the level instrument zero). Each channel consists of a
transmitter, an indicator, and a recorder. Two wide range
channels monitor the range from -150 inches to +60 inches I

(referenced to the instrument zero). Each channel consists |of a transmitter, an indicator, and a recorder. One steam
nozzle channel monitors the range from 0 inches to

,

170 inches (referenced to the instrument zero). The channel |consists of a transmitter and an indicator. These i
transmitters and associated recorders and indicators are the !
primary indication used by the operator during an accident. |
Therefore, the PAM Specification deals specifically with !these portions of the instrument channel. '

The reactor vessel water level instruments are uncompensated
for variation in reactor water density and are calibrated to
be most accurate at operational pressure and temperature.

3. Suporession Pool Water level (Wide Ranael

Suppression pool water level is a Category I variable
*

provided to detect a breach in the reactor coolant pressure
boundary (RCPB). This variable is also used to verify and
provide long term surveillance of ECCS function. The wide |
range suppression pool water level measurement provides the
operator with sufficient information to assess the status of
both the RCPB and the water supply to the ECCS. The wide

'

range water level instruments have a range of 0 feet to
: 30 feet; 0 feet corresponds to the bottom of the suppression

chamber and 30 faet corresponds to 3 feet above the top of
the suppression chamber. Two wide range suppression pool
water level signals are transmitted from separate

i

differential pressure transmitters and are continuously
recorded on two recorders in the control room. These
transmitters and recorders are the primary indication used
by the operator during an accident. Therefore, the PAM
Specification deals specifically with these portions of the
instrument channel.

(continued)
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LC0 4. Primary Containment Gross Radiation Monitors
(continued)

The primary containment gross radiation monitors are
provided to monitor the potential of significant radiation
releases and to provide release assessment for use by
operators in determining the need to invoke site emergency
plans. Two radiation detectors with a range of IR/hr to
10E7R/hr are located inside the drywell above the
901'-6" elevation. One detector is located near the
personnel airlock area and the second detector is located
180 degrees from the airlock near the access ladder to the
drywell second level. The detectors provide a signal to
nonitors located in the control ronm. The monitors provide
a signal via optical isolators to a common recorder. Both
channels of radiation monitoring instrumentation are
required to be OPERABLE for compliance with this LCO.
Therefore, the PAM Specification deals specifically with
these portions of the instrument channels.

5. Primary Containment Isolation Valve (PCIV) Position

PCIV position is a Category I variable provided for
verification of containment integrity. In the case of PCIV
position, the important information is the isolation status
of the containment penetration. The LCO requires one
channel of valve position indication in the control room to
be OPERABLE for each active PCIV in a containment
penetration flow path, i.e., two total channels of PCIV
position indication for a penetration flow path with two
active valves. For containment penetrations with only one
active PCIV having control room indication, Note (b)
requires a single channel of valve position indication to be
OPERABLE. This is sufficient to redundantly verify the
isolation status of each isolable penetration via indicated
status of the active valve, as applicable, and prior
knowledge of passive valve or system boundary status. If a
penetration flow path is isolated, position indication for
the PCIV(s) in the associated penetration flow path is not
needed to determine status. Therefore, the position
indication for valves in an isolated penetration flow path
is not required to be OPERABLE.

(continued)
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LCO 5. Primary Containment Isolation Valve (PCIV) Position
(continued)

The PCIV position PAM instrumentation consists of position
switches, associated wiring and control room indicating
lamps for active PCIVs (check valves and manual valves are
not required to have position indication). Therefore, the
PAM Specification deals specifically with these instrument
channels.

6. Primary Containment Hydroaen and Oavaen
Analyzers

Primary containment hydrogen and oxygen analyzers are
Category I instruments provided to detect high hydrogen or
oxygen concentration conditions that represent a potential
for containment breach. This variable is also important in
verifying the adequacy of mitigating actions. The system
consists of two analyzers which are divisionally separated.
Each analyzer contains a hydrogen and an oxygen detector.
While in service, the containment air is sampled from one of
four sample streams- Points 1, 2, and 3 are from the
drywell and point 4 is from the suppression chamber. The
sample air passes through the Hydrogen Analyzer and Oxygen
Analyzer in parallel. Once the air has been analyzed, it is
returned to the suppression chamber air space. During
normal operation, the Division I analyzer is in stardoy and
the Division 11 analyzer is in service. The analyzers are
capable of determining oxygen concentration in the range of
0 to 10% (Div. 1) and 0 to 3n% (Div. 2), and hydrogen
concentration in the range of 0 to 30% (Divisions 1 and 2).
The hydrogen and oxygen concentration from each analyzer may
be displayed on its associated control room recorder. |
Therefore, the PAM Specification deals specifically with
these portions of the analyzer channels.

7. Primary Containment Pressure

Primary containment pressure is a Category I variable
provided to verify RCS and containment integrity and to
verify the effectiveness of ECCS actions taken to prevent
containment breach. Two drywell narrow range channels j
monitor a range of -5 psig to +70 psig. Two drywell wide :

range channels monitor a range of 0 psig to 250 psig. Two j

i
:

(continued) j

l
J
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LC0 7. Primary Containment Pressure (continued)

suppression :hamber wide range channels monitor a range of
-5 psig to +70 psig. Each of the six channels has a
separate transmitter. The six transmitters display their
signals to four 2-pen recorders in the control room. These
transmitters and recorders are the primary indication used
by the operator during a' accident. Therefore, the PAM 1

Specification deals sre ifically with these portions of the !

instrument channel. :

'

!

8. Suppression Pool Water Temperature
|

Suppression pool water temperature is a Category I variable !
provided to detect a condition that could potentially lead

;

to-containment breach and to verify the effectiveness of 1

ECCS actions taken to prevent containment breach. The j

suppression pool water temperature instrumentation allows '

operators to detect trends in suppression pool water
temperature.

Suppression chamber water temperature is monitored by two
redundant channels. Each channel consists of a multipoint
recorder with inputs from 8 resistance temperature detectors
(RTDs) that monitor temperature over a range of 0*F to
250*F. The RTDs are mounted in thermowells installed in the
suppression chamber shell below the minimum water level. A
channel is considered OPERABLE with up to 4 RTDs inoperable,
provided no 2 adjacent RTDs are inoperable. This minimum
requirement maintains temperature monitoring in each
quadrant of the suppression chamber. This is acceptable
based on engineering judgement considering the temperature
response profile of the suppression chamber water volume for
previously analyzed events and the most challenged RTDs
inoperable. These detectors and recorders are the primary
indications used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
these portions of the instrument channels.

APPLICABILITY The PAM instrumentation LC0 is applicable in MODES 1 and 2.
These variables are related to the diagnosis and preplanned
actions required to mitigate DBAs. The applicable DBAs are
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5,

(continued)
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.

. MPLICABILITY plant conditions are such that the likelihood of an event
(continued) that would require PAM instrumentation is extremely low;

therefore, PAM instrumentation is not required to be
OPERABLE in these MODES.

.

$

5 ACTIONS Note I has been added to 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 plant
shutdown. This exception is acceptable due to tne passive
function of the instruments, the operator's ability to
diagnose an accident using alternative instruments and
methods, and the low probability of an event requiring these
instruments.

Note 2 has been provided to modify the ACTIONS related to
PAM instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, 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. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable PAM instrumentation channels provide appropriate
compensatory measures for separate Functions and for
separate penetration flow paths for the PCIV Position
Function. As such, a Note has been provided that allows
separate Condition entry for each inoperable PAM Function,
including separate Condition entry for each penetration flow
path for the PCIV Position Function.

L.1
,

When one or more Functions have one required channel that is
inoperable, the required inoperable channel must be restored
to OPERABLE status within 30 days. The 30 day Completion
Time is based on operating experience and takes into account
the remaining OPERABLE channels (or, in the case of a
Function that has only one required channel, other
non-Regulatory Guide 1.97 instrument channels to monitor the

(continued)
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ACTIONS 821 (continued)

Function), 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.

Ed

If a channel has not been restored to OPERABLE status in
30 days, this Required Action specifies initiation of action
in accordance with Specification 5.6.6, 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 :re identified before
loss of functional capability, and given the likelihood of
plant conditions that would require information provided by
this instrumentation.

L.1

When one or more Functions have two required channels that
are inoperable (i.e., two channels inoperable in the same
Function) or when one Function 2.c (Reactor Vessel Water
Level-Steam Nozzle) channel is inoperable, one channel in
the Function should 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 two required channels inoperable in a Function or the
one required channel inoperable in function 2.c is not
acceptable because the alternate indications may not fully
meet all performance qualification requirements applied to
the PAM instrumentation. Therefore, requiring restoration
of one inoperable channel of the Function limits the risk
that the PAM Function will be in a degraded condition should
an accident occur.

(continued)
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ACTIONS R,.1
(continued)

This Required Action directs entry into the appropriate
Condition referenced in Table 3.3.3.1-1. The applicable
Condition referenced in the Table is function dependent.
Each time an inoperable channel has not met the Required
Action of Condition C, and the associated Completion Time
has expired, Condition D is entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

L1

For the majority of Functions in Table 3.3.3.1-1, if any
Required Action and associated Completion Time of
Condition C is not met, the plant must be brought to a MODE
in which the LCO not apply. To achieve this status, the
plant must be brought to at least MODE 3 within 12 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.

L1
Since alternate means of monitoring primary containment area
radiation have been developed and tested, the Required
Action is not to shut down the plant, but rather to follow
the directions of Specification 5.6.6. These alternate
means may be temporarily installed if the normal PAM channel
cannot be restored to OPERABLE status within the allotted
time. The report provided to the NRC should discuss the
alternate means used, describe the degree to which the
alternate means are equivalent to the installed PAM
channels, justify the areas in which they are not
equivalent, and provide a schedule for restoring the normal
PAM channels,

i
|

SURVEILLANCE SR 3.3.3.1.1
REQUIREMENTS

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross failure of instrumentation has not occurred. A'

; (continued)
1
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SURVEILLANCE SR 3.3.3.1.1 (continued)
REQUIREMENTS

CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel against 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 instrument channels could be an indication of
excessive instrument drift in one of the channels or
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
CHAN CL CALIBRATION. The high radiation instrumentation
should be compared to similar plant instruments located
throughout the plant.

Agreement criteria are determined by the plant staff, based
on a combination cf 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.

The Frequency of 31 days is based upon plant operating
experience, with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given Function in any 31 day interval is rare. The
CHANNEL CHECK supplements less formal, but more frequent,
checks of channels during normal operational use of those
displays associated with the channels required by the LCO.

SR 3.3.3.1.2 and SR 3.3.3.1.3

These SRs acquire a CHANNEL CALIBRATION to be performed.
CHANNEL CALIBRATION is a complete check of the instrument
loop, including the sensor. The test verifies the channel
responds to measured parameter with the necessary range and
accuracy. For the Primary Containment Gross Radiation
Monitors, the CHANNEL CALIBRATION consists of an electronic
calibration of the channel, excluding the detector, for
range decades 2 10 R/ hour and a one point calibration check
of the detector with an installed or portable gamma source
for range decades < 10 R/ hour. For the PCIV Position
Function, the CHANNEL CALIBRATION consists of verifying the
remote indication conforms to actual value position.

(continued)
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SURVEILLANCE SR 3.3.3.1.2 and SR 3.3.3.1.3 (continued),

| REQUIREMENTS !

The 92 day Frequency for CHANNEL CALIBRATION of the Primary
Containment Hydrogen and Oxygen Analyzers is based on vendor
recommendations. The 18 month Frequency for CHANNEL
CALIBRATION of all other PAM instrumentation of i

Table 3.3.3.1-1 is based on operating experience and
consistency with the CNS refueling cycles.

REFERENCES 1. Regulatory Guide 1.97, " Instrumentation for Light |
Water Cooled Nuclear Power Plants to Assess Plant and
Environs Conditions During and Following an Accident,
Revision 3," May 1985.

2. Letter from G. A. Trevors (NPPD) to U.S. NRC dated
April 12, 1990, "NUREG-0737, Supplement 1-Regulatory
Guide 1.97 Response, Revision IX."

3. Letter frrn W. O. Long (NRC) to J. M. Pilant (NPPD)
dated October 27, 1986, " Emergency Response
Capability-Conformance to Regulatory Guide 1.97,

'
|

Revision 2."

4. 10 CFR 50.36(c)(2)(ii).

|

:
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B 3.3.3.2

B 3.3 INSTRUMENTATION

| B 3.3.3.2 Alternate Shutdown System

| BASES

BACKGROUND The Alternate Shutdown System provides the control room
| operator with sufficient instrumentation and controls to

place and maintain the plant in a safe shutdown condition
from a location other than the control room. This
capability is necessary to protect against the possibility
of the control room becoming inaccasible. With the plant

; in safe shutdown condition, the High Pressure Coolant
I:1jection (HPCI) System, the safety,' relief valves, the
Reactor Equipment Cooling (REC) System, and the Residual
Heat Removal (RHR) Shutdown Cooling System can be used to
remove core decay heat and meet all safety requirements.
The long term supply of water for the HPCI System and the
ability to operate shutdown cooling from outside Se control'

'

room allow extended operation in a shutdown condition above
212*F.

In the event that the control room becomes inaccessible, the
operators can establish control at the alternate shutdown'

panel and place and maintain the plant in a safe shutdown
condition. Not all controls and necessary transfer switches
are located at the alternate shutdown panel. Some controls
and transfer switches will have to be operated locally at
the switchgear, motor control panels, or other local
stations. Following a plant shutdown, the plant can be
maintained in a safe shutdown condition for an extended
period of time.

The OPERABILITY of the Alternate Shutdown System control and
instrumentation Functions ensures that there is sufficient
information available on selected plant parameters to place
and maintain the plant in a safe shutdown condition should
the control room become inaccessible.

APPLICABLE The Alternate Shutdown System is required to provide
SAFETY ANALYSES equipment at appropriate locations outside the control room

with a design capability to promptly shut down the reactor,
including the necessary instrumentation and controls, to
maintain the plant in a safe shutdown condition.

f (continued)
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!

APPLICABLE The criteria governing the design and the specific system
,

SAFETY ANALYSES requirements of the Alternate Shutdown System are located in |
(continued) the USAR (Refs. I and 2). |

The Alternate Shutdown System is considered an important
contributor to reducing the risk of accidents; as such, it
meets Criterion 4 of 10 CFR 50.36(c)(2)(ii) (Ref. 3).

LC0 The Alternate Shutdown System LC0 provides the requirements
for the OPERABILITY of the instrumentation and controls
necessary to place and maintain the plant in MODE 3 from a
location other than the control room. The instrumentation
and controls required are listed in Table B 3.3.3.2-1.

The controls, instrumentation, and transfer switches are
those required for:

Reactor pressure vessel (RPV) pressure control;*

Decay heat removal;*

RPV inventory control; and*

Safety support systems for the above functions,*

including REC water, and onsite power, including a i
diesel generator.

The Alternate Shutdown System is OPERABLE if all instrument |

and control channels needed to support the remote shutdown
function are OPERABLE. In some cases, the required
information or control capability may be available from
several alternate sources. In these cases, the Alternate
Shutdown System is OPERABLE as long as one channel of any of
the alternate information or control sources for each
Function is OPERABLE.

The Alternate Shutdown System instruments and control
circuits covered by this LC0 do not need to be energized to
be considered OPERABLE. This LC0 is intended to ensure that
the instruments and control circuits will be OPERABLE if
plant conditions require that the Alternate Shutdown System
be placed in operation.

4

(contirued)
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BASES' (continued)

I

: APPLICABILITY The Alternate Shutdown System LC0 is applicable in MODES 1'
and 2. This is required so that the plant can be placed and

. maintained in a safe shutdown condition for an extended i

j period.of time from a location other than the control room. '

i.
: This LC0 is not applicable in MODES 3, 4, and 5. In these

MODES, the plant is already subcritical and in a condition
; of reduced Reactor Coolant System energy. Under these

conditions, considerable time is available to restore
$. necessary instrument control Functions if control room
i instruments or control becomes unavailable. Consequently,
f the LC0 does not require OPERABILITY in MODES 3, 4, and 5.
i ,

; '

.

; ACTIONS -A Note.is included that excludes the MODE change restriction i

I of LCO 3.0.4. This exception allows entry into an '

; applicable MODE while relying on the ACTIONS even though the
; ACTIONS may eventually require a plant shutdown. This
| exception is acceptable due to the low probability of an :
3 event requiring this system.
;

j Note 2 has been provided to modify the ACTIONS related to
Alternate Shutdown System Functions. Section 1.3,

|

Completion Times, specifies that once a Condition has been i

entered, subsequent divisions, 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. Section 1.3 also specifies that .!

Required Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable Alternate Shutdown System Functions provide
appropriate compensatory measures for separate Functions.
As such, a Note has been provided that allows separate
Condition entry for each inoperable Alternate Shutdown
System Function.

i

ad

Condition A addresses the situation where one or more
required Functions of the Alternate Shutdown System is
inoperable. This includes any Function listed in
Table B 3.3.3.2-1.

(continued)
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ACTIONS Ad (continued)

The Required Action is to restore the Function (both
divisions, if applicable) 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. i

1

i

|

If the Required Action and associated Completion Time of
Condition A are not met, 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
12 hours. The allowed Completion Time is reasonable, based
on operating experience, to' reach the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.3.3.2.1
'

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 instrument channels could be an indication of
excessive instrument drift in one of the channels or
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 by the plant 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. As specified in the Surveillance, a
CHANNEL CHECK is only required for those channels that are
normally energized.

| (continued)
!
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Alternate Shutdown System
B 3.3.3.2

i

BASES

SURVEILLANCE SR 3.3.3.2.1 (continued)
REQUIREMENTS

The Frequency is based upon plant operat'ng experience that
demonstrates channel failure is rare.

SR 3.3.3.2.2 i

l

SR 3.3.3.2.2 verifies each required Alternate Shutdown
System transfer switch and control circuit performs the
intended function. This verification is performed from the

1alternate shutdown panel and locally, as appropriate. |

Operation of the equipment from the alternate shutdown panel
is not necessary. The Surveillance can be satisfied by
performance of a continuity check. This will ensure that if
the control room becomes inaccessible, the plant can be i
placed and maintained in a safe shutdown condition from the

|alternate shutdown panel and the local control stations. |

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 unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience demonstrates that Alternata Shutdown
system control channels usually pass the Surveillance when
performed at the 18 month Frequency.

! SR 3.3.3.2.3

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies the channel responds
to measured parameter values with the necessary range and
accuracy.

The 18 month Frequency is based upon operating experience
and consistency with the typical industry refueling cycle.

|

l REFERENCES 1. USAR, Section VII-19.0.

| 2. USAR, Section XIV-5.9.

3. 10 CFR 50.36(c)(2)(ii).

:
,

|
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L Alternate Shutdown System - |
B 3.3.3.2'

1

Table B 3.3.3.2 1 (page 1 of 2)
Alternate Shutdown System Instrumentation / Controls

FUNCTION REQUIRED NUMBER
OF CHANNELS i

l
|

Inatrument Parameter

1. NPCI Turbine Steam Inlet Pressure (Reactor 1

Pressure)

2. HPCI Pulp Discharge Flow 1

3. Reactor Water Level (fuel zone) 1

14. Reactor Shroud Level 1 1
1

5. Swression Chaaber Level 1 |
I 6. Emergency condensate Storage Tank f,ECST) 1

( Level

7. RHR System Loop B Flow 1
i

I 8. Torus Tenperature 1

Transfer /Contrcl Parameter

1

| 9. HPCI Turbine
l

10. HPCI Auxiliary Lute Oi! Pahp 1

11. HPCI Fan Coll Unit 1

! 12. HPCI Flow Controller 1 |
| |

| 13. HPCI Flow Transmitter (FT-82) 1

[ 14. HPCI Turbine Steam Supply Isolation, HPCI MO-14 1
I

I

I 15. HPCI Steam Supply Inboard Isolation,.HPCI-MO-15 1 I

16. HPCI Steam Supply Outboard Isotation, HPCI-MO-16 1 |
,

1t

17. HPCI Pusp Suction ECST, HPCI MO 17 1

| 18. HPCI Injection HPCI-MO 19 1

19. HPCI Punp Discharge, HPCI-M0 20 1

20. HPCI Test Bypass to ECST, HPCI-MO-21 1
,

|

! 21. HPCI Test Bypass Shutof f, HPCI M0 24 1

| 22. HPCI Minimum Flow Bypass, HPCI %-25 1
;

_ 23. HPCI Punp Suction from Suppression Pool, HPCI-MO 58 1

24. RHR HX B Outlet, RHR MO-12B 1

(continued)

!

.
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Alternate Shutdown System '

B 3.3.3.2
i

Table B 3.3.3.2 1 (page 2 of 2) j
Alternate Shutdown System Instrumentation / Controls

|

FUNCTION REQUIRED NUMBER
OF CHANNELS

|

Transfer / Control Parameter (continued)
,

1
'

1

2$. RHR Puup D Suction from Torus, RNR-MO 130

26. RHR Ptap D Shutdown Cooling Suction, RNR-M0-150 1

27. RHR Pump B and D Minimun Flow, RHR-MO-168 1

28. RHR Loop B Injection Outboard Throttle, RHR MO-278 1

29. SLppression Chamber Cooling Loop B Inboard Isolation, RHR-MO-34B 1

30. Suppression Chanber Cooling Loop B outboard Isolation, RHR-MO-398 1
]

31. RHR HX B Inlet, RHR-MO-6)B 1

32. RHR HX B Bypass Throttle, RHR MO-668 1

33. REC Ptap 1C 1 |
34. REC Ptap 1D 1

1

35. Safety Relief Valve Main Steamline-C, MS-RV 71E 1 |

36. Safety Relief Yalve Main Steamline-C, MS RV-71F 1

37. Safety Relief Valve Main Steamline D, MS RV 71G 1

38. Diesel Generator No. 2 Engine Local Isolation, Contre 8 6nd 1 :

Indication

39. Diesel Generator No. 2 Generator Relay and Cantrol Local isolation, 1

Control and Indication

m

!
I

i
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ATWS-RPT Instrumentation

B 3.3.4.1

B 3.3 INSTRUMENTATION

8 3.3.4.1 Anticipated Transient Without Scram Recirculation Pump Trip
(ATWS-RPT) Instrumentation

BASES

BACKGROUND The ATWS-RPT System initiates an RPT, adding negative
reactivity, following events in which a scrrn does not (but
should) occur, to lessen the effects of an ATWS event.
Tripping the recirculation pumps adds negative reactivity
from the increase in steam voiding in the core area as core
flow decreases. When Reactor Vessel Water Level-Low Low
(Level 2) or Reactor Pressure-High setpoint is reached, the
Reactor Recirculation Motor Generator (RRMG) field breakers
trip.

The ATWS-RPT System (Ref. 1) includes sensors, relays,
circuit breakers, and switches that are necessary to cause
an RPT. The channels include electronic equipment (e.g.,
switches) that compares measured input signals with
pre-established setpoints. Whes the setpoint is exceeded,
the channel output relay actenes, which then outputs an
ATWS-RPT signal to the trip logic. High reactor pressure
trips the RRMG field breakers immediately, but on low
reactor vessel level, there is a 9 second time delay before
the RRMG field breakers trip.

The ATWS-RPT consists of two trip systems. There are two
ATWS-RPT Functions: Reactor Pressure-High and Reactor
Vessel Water Level-Low Low (Level 2). Each trip system has
two channels of Reactor Pressure-High and two channels of
Reactor Vessel Water level-Low Low (Level 2). Each
ATWS-RPT trip system is a two-out-of-two logic for each
Function. Thus, either two Reactor Water Level-Low Low
(Level 2) or two Reactor Pressure-High signals are needed
to trip a trip system. The outputs of the channels in a
trip system are combined in a logic so that either trip
system will trip both recirculation pumps (by tripping the
respective RRMG field breakers)

Each RRMG field breaker has two independent trip coils.
Each coil receives a trip signal from one of the two
ATWS-RPT trip systems. Each trip system is independently
powered by a separate critical 125 VDC bus. A trip of both
Function channels in one trip system (i.e., two Reactor

(continued)

Cooper B 3.3-81 Revision 0



ATWS-RPT Instrumentation
B 3.3.4.1

|

|

BASES

BACKGROUND Vessel Water Level-Low Low (Level 2) channels or two Reactor
(continued) Pressure-High channels) will actuate one of the trip coils i

in each RRMG field breaker, thus tripping both recirculation
pumps.

|

APPLICABLE The ATWS-RPT is not assumed in the safety analysis. The |
SAFETY ANALYSES, ATWS-RPT initiates an RPT to aid in preserving the integrity
LCO, and of the fuel cladding following events in which a scram does
APPLICABILITY not, but should, occur. Based on i:.s contribution to the |reduction of overall plant risk, however, the i

instrumentation meats Criterion 4 of 10 CFR 50.36(c)(2)(ii) i

(Ref. 2). l

The OPERABILITY of the ATWS-RPT is dependent un the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each trip system, with their setpoints |

within the specified Allowable Value of SR 3.3.4.1.2. The
'

acttal setpoint is calibrated consistent with applicable
sets.oint methodology assumptions. Channel OPERABILITY also
includis the associated RP!1G field breakers.

Allowable Values are specified for each ATWS-RPT Function
specified in the LCO. Nominal trir setpoints are specified
in the setpoint calculations. The setpoint calculations are
performed using methodology described in NEDC-31336P-A,
" General Electric Instrument Setpoint Methodology," dated
September 1996. The nominal setpoints are selected to
ensure that the setpoints do not exceed the Allowable Value
between CHANNEL CALIBRATIONS. Operation with a trip
setpoint less conservative than the nominal trip setpoint,
but within its Allowable Value, is acceptable. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. Trip setpoints are those
predetermined values of output at which an action should
take place. The setpoints are compared to the actual
process parameter (e.g., reactor vessel water level), and
when the measured output value of the process parameter
exceeds the setpoint, the associated device (e.g., switch)
changes state. The analytic limits are derived from the
limiting values of the process parameters obtained from the
safety analysis. The Allowable Values are derived from the
analytic limits, corrected for calibration, process, and

i

i

(continued)
|
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ATWS-RPT Instrumentation
B 3.3.4.1

BASES

APPLICABLE some of the instrument errors. The trip setpoints are then
SAFETY ANALYSES determined accounting for the remaining instrument errors
LCO, and (e.g., drift). The trip setpoints derived in this manner ,

APPLICABILITY provide adequate protection because instrumentation-
(continued) uncertainties, process effects, calibration tolerances,

instrument drift, and severe environment errors (for
channels that must function in harsh environments as defined
by 10 CFR 50.49) are accounted for.

The individual Functions are required to be OPERABLE in
MODE 1 to protect against common mode failures of the
Reactor Protection System by providing a diverse trip to
mitigate the consequences of a postulated ATWS event. The
Reactor Pressure-High and Reactor Vessel Water Level-Low
Low (Level 2) Functions are required to be OPERABLE in
MODE 1, since the reactor is producing significant power and
the recirculation system could be at high flow. During this
MODE, the potential exists for pressure increases or low
water level, assuming an ATWS event. In MODE 2, the reactor
is at low power and the recirculation system is at low flow;
thus, the potential is low for a pressure increase or low
water level, assuming an ATWS event. Therefore, the
ATWS-RPT is not necessary. In MODES 3 and 4, the reactor is
shut down with all control rods inserted; thus, an ATWS
event is not significant and the possibility of a
significant pressure increase or low water level is
negligible. In MODE 5, the one rod out interlock ensures
that the reactor remains subcritical; thus, an ATWS event is
not significant. In addition, the reactor pressure vessel
(RPV) head is not fully tensioned and no pressure transient
threat to the reactor coolant pressure boundary (RCPB)
exists.

The specific Applicable Safety Analyses and LC0 discussions
are listed below on a Function by Function basis,

a. Reactor Vessel Water Level - Low Low (Level 2)

Low RPV water level indicates that a reactor scram
should have occurred and the capability to cool the
fuel may be threatened. Should RPV water level
decrease too far, fuel damage could result. The
ATWS-RPT System is initiated at Level 2 to assist in
the mitigation of the ATWS event. The resultant
reduction of core flow reduces the neutron flux and

(continued)
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ATWS-RPT Instrumentation
B 3.3.4.1

BASES

APPLICABLE a. Reactor Vessel Water Level - Low Low (Level 2)
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY THERMAL POWER and, therefore, the rate of coolant

boiloff.

Reactor vessel water level signals are initiated from
four level switches that sense the difference between
the pressure due to a constant column of water
(reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

Four channels of Reactor Vessel Water Level-Low Low
(Level 2), with two channels in each trip system, are
available and required to be OPERABLE to ensure that
no single instrument failure can preclude an ATWS-RPT
from this Function on a valid signal. The Reactor
Vessel Water Level-Low Low (Level 2) Allowable Value
is chosen so that the system will not be initiated
after a Level 3 scram with feedwater still available,
and for convenience with the reactor core isolation
cooling initiation.

b. Reactor Pressure - Hiah

Excessively high RPV pressure may rupture the RCPB.
An increase in the RPV pressure during reactor
operation compresses the steam voids and results in a
positive reactivity insertion. This increases neutron
flux and THERMAL POWER, which could potentially result
in fuel failure and overpressurization. The Reactor
Pressure-High Function initiates an RPT for transients
that result in a pressure increase counteracting the
pressure increase by rapidly reducing core power
generation. For the overpressurizatian event, the RPT
aids in the termination of the ATWS event and, along
with the safety / relief valves, limits the peak RPV
pressure to less than the ASME Section III limits.

The Reactor Pressure-High signals are initiated from
four pressure transmitters that monitor reactor steam
dome pressure. Four channels of Reactor
Pressure-High, with two channels in each tc3 ,jstem,
are available and are required to be OPERABLE to
ensure that no single instrument failure can preclude

(continued)
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ATWS-RPT Instrumentation |B 3.3.4.1 |

t

BASES

APPLICABLE b. Reactor Pressure-Hiah
SAFETY ANALYSES, (continued) |
LCO, and

|
APPLICABILITY an ATWS-RPT from this function on a valid signal. The 1

Reactor Pressure-High Allowable Value is chosen to
provide an adequate margin to the ASME Section III
limits.

|

|

ACTIONS A Note has been provic'ed to modify the ACTIONS related to
ATWS-RPT instrumentation channels. Section 1.3, Completion|

' Times, specifies that once a Condition has been entered,
'

subsequent divisions, 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. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Complation Times based on initial
entry into the Condition. However, the Required Actions for
inoperable ATWS-RPT instrumentation channels provide
appropriate compensatory measures for separate inoperable
channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable ATWS-RPT
instrumentation channel.

A.1 and A.2
,

With one or more channels inoperable, but with ATWS-RPT
capability for each Function maintained (refer to Required
Actions B.1 and C.1 Bases), the ATWS-RPT System is capable
of performing the intended function. However, the
reliability and redundancy of the ATWS-RPT instrumentation

| is reduced, such that a single failure in the remaining trip
! system could result in the inability of the ATWS-RPT System

to perform the intended function. Therefore, only a limited
! time is allowed to restore the inoperable d,annels to

OPERABLE status. Because of the diversity of sensors
available to provide trip signals, the low probability of
extensive numbers of inoperabilities affecting all diverse
Functions, and the low probability of an event requiring the

! initiation of ATWS-RPT, 14 days is provided to restore the
! inoperable channel (Required Action A.1). Alternately, the
! inoperable channel may be placed in trip (Required

Action A.2), since this woula conservatively compensate for'

(continued)

|
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ATWS-RPT Instrumentation
B 3.3.4.1

BASES

ACTIONS A.1 and A.2 (continued)
!

| the inoperability, restore capability to accommodate a
'

single failure, and allow operation to continue. As noted,
placing'the channel in trip with no further. restrictions is
not allowed if the inoperable channel is the result of an
inoperable breaker, since this may not adequately compensate
for the inoperable breaker (e.g., the breaker may be

,

inoperable such that it will not open). If it is not i

desired to place the channel in trip (e.g., as in the case
where placing the inoperable channel would result in an|

!' RPT), or if the inoperable channel is the result of an
| inoperable breaker, Condition D must be entered and its

Required Actions taken.

L JL1

Required Action B.I.is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in the Function not
maintaining ATWS-RPT trip capability. A Function is
considered to be maintaining ATWS-RPT trip capability when;

sufficient channels are OPERABLE or in trip such that the
ATWS-RPT System will generate a trip signal from the given
Function on a valid signal, and both recirculation pumps can
be tripped. This requires two channels of the Function in
the same trip system to each be OPERABLE or in trip, and the
RRMG field breakers to be OPERABLE or in trip.

The 72 hour Completion Time is sufficient for the operator
to take corrective action (e.g., restoration or tripping of
channels) ud takes into account the likelihood of an event

| ' requiring actuation of the ATWS-RPT instrumentation during
'

this period and that one Function is still maintaining
ATWS-RPT trip capability.

C.1

i Required Action C.1 is intended to ensure that appropriate
' Actions are taken if multiple, inoperable, untripped

channels within both Functions result in both Functions not
maintaining'ATWS-RPI trip capability. The description of a,

'

Function maintaining ATWS-RPT trip capability is discussed
in the Bases for Required Action B.1 above.

I
,

; (continued)

f
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ATWS-RPT Instrumentation
8 3.3.4.1

BASES '

ACTIONS ful (continued)
| .
'

The 1 hour Completion Time is sufficient for the operator to
take corrective action and takes into account the likelihood
of an event requiring actuation of the AT'dS-RPT '

instrumentation during this period.

D.1 and 0.2

With any Required Action and associated Completion Time not ,

met, the plant must be brought to a MODE or other specified i

condition in which the LCO does r et apply. To achieve this i

status, the plant must be brought to at least MODE 2 within
6 hours (Required Action D.2). Alternately, the associated
recirculation pump may be removed from service since this
performs the intended function of the instrumentation

1(Required Action D.1). The allowed Completion Time of
|- 6 hours is reasot able, based on operating experience, both
| to reach MODI 2 from full power conditions and to remove a
L rt. circulation pump from service in an orderly manner and

.

without challenging plant systems. '

SURVEILLANCE The Surveillances are modified by a Note to indicate that|

REQUIREMENTS when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into the
associated Conditions and Required Actions may be delayed ,

for up to 6 hours provided the associated Function maintains
ATWS-RPT trip capability. Upon completion of the
Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 3)
assumption of the average time required to perform channel
Surveillance. That analysis drmonstrated that the 6 hour :
testing allowance does not significantly reduce the
probability that the recirculation pumps will trip when

j necessary.

,

I

|
|

(continued)
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ATWS-RPT Instrumentation
B 3.3.4.1

BASES

SURVEILLANCE SR 3.3.4.1.1
REQUIREMENTS

(continued) A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

'

The Frequency of 92 days is based on the reliability
analysis of Reference 3.

SR 3.3.4.1.2 <

A CHANNEL CALIBRATION is a complete check of the instrument \ !
loop and the sensor. This test verifies the channel :
responds to tne measured parameter within the necessary |
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive

,

calibrations consistent with the plant specific setpoint
methodology.

The Frequency is based upon the assumption of an 18 month Igpt.dcalibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.4.1.3

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. For the Reactor Vessel Water Level-Low Low (Level j
2) logic, this shall include the 9 second time delay of the
RRMG field breaker trip. The system functional test of the
RRMG field breakers is included as part of this Surveillance
and overlaps the LOGIC SYSTEM FUNCTIONAL TEST to provide
complete testing of the assumed safety function. Therefore,
if an RRMG field breaker is incapable of operating, the
associated instrument channel (s) would be inoperable.

The 18 month Frequency is based on the need to perform this |
Surveillance under the conditions that apply during a plant i

i

I

(continued)
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ATWS-RPT Instrumentation
B 3.3.4.1 . l

1

BASES
;

SURVEILLANCE- SR 3.3.4.1.1 l

' REQUIREMENTS

.(continued) A CHANNEL FUNCTIONAL TEST is performed on each required !
channel to ensure that the channel will perform the intended i

function.

Any setpoint adjustment shall be consistent with the l

assumptions of the current plant specific setpoint
methodology. |

The Frequency of 92 days is based on the reliability
analysis of Reference 3.

SR 3.3.4.1.2

A CHANNEL CALIBRATION is a complete check of the instrument I
loop and the sensor. This test ver iTies the channel
responds to the measured parameter within the necessary

.

|
range and accuracy. CHANNEL CALIBRATION leaves the channel I
adjusted to account for instrument drifts between successive

1

calibrations consistent with the plant specific setpoint !
methodology.

The Frequency is based upon the assumption of an 18 month
,

calibration interval in the determination of the magnitude '

of equipment drift in the setpoint analysis.

SR 3.3.4.1 1

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. For the Reactor Vessel Water Level-Low Low (Level
2) logic, this shall include the 9 second time delay of the
RRMG field breaker trip. The system functional test of the
RRMG field breakers is included as part of this Surveillance
and overlaps the LOGIC SYSTEM FUNCTIONAL TEST to provide ;

complete testing of the assumed safety function. Therefore, l

if an RRMG field breaker is incapable of operating, the
associated instrument channel (s) would be inoperable.

! The 18 month Frequency is based on the need to perform this
( Surveillance under the conditions that apply during a plant

!

!

(continued),

:
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ATWS-RPT Instrumentation
B 3.3.4.1

BASES

SURVEILLANCE SR 3.3.4.1.3 (continued)
REQUIREMENTS

outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components i:sually pass
the Surveillance when performed at the 18 month Frequency.

1

l

REFERENCES 1. USAR, Section VII-9.4.4.2.

2. 10 CFR 50.36(c)(2)(ii).

L. GENE-770-06-1, " Bases for Changes To Surveillance Test
Intervals and Allowed Out-of-Service Times For
Selected Instrumentation Technical Specifications,"
February 1991.
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ECCS Instrumentation
B 3.3.5.1

B 3.3 INSTRUMENTATION

B 3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation

BASES

BACKGROUND The purpose of the ECCS instrumentation is to initiate
,appropriate responses from the systems to ensure that the 1

fuel is adequately cooled in the event of a design basis
accident or transient.

,

1

For most abnormal operational transients and Design Basis I

Accidents (DBAs), a wide range of dependent and independent Iparameters are monitored.
l

The ECCS instrumentation actuates core spray (CS),. low
pressure coolant injection (LPCI), high pressure coolant
injection (HPCI), Automatic Depressurization System (ADS), |
and the diesel generators (DGs). The equipment involved
with each of these systems is described in the Bases for
LC0 3.5.1, "ECCS-Operating. "

Core Soray System

The CS System may be initiated by either automatic or manual
means. Automatic initiation occurs for conditions of
Reactor Vessel Water Level-Low Low Low (Level 1) or Drywell
Pressure-High. Each of these diverse variables is
monitored by four redundant switches, which are connected to
relays which send signals to two trip systems, with each
trip system arranged in a one-out-of-two taken twice logic.
Each trip system initiates one of the two CS pumps.

Upon receipt of an initiation signal, if normal AC power is
available, t,oth CS pumps start after an approximate
10 second time delay. If a core spray initiation signal is
received when normal AC power is not available, the CS pumps
start approximately 10 seconds after the bus is energized by
the DGs.

The CS test line isolation valve, which is also a primary
containment isolation valve (PCIV), is closed on a CS
initiation signal to allow full system flow assumed in the

(continued)
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ECCS Instrumentation
B 3.3.5.1

1

BASES |

BACKGROUND [gre Sorav System (continued)

accident analyses and maintain primary containment isolated
~in the event CS is not operating.

The CS pump discharge flow is monitored by a flow
transmitter and trip unit. When the pump is running and
discharge flow is low enough so that pump overheating may
occur,' the minimum flow return line valve is opened. The
valve is automatically closed if flow is above the minimum
flow setpoint. It is not necessary for the minimum flow
valve to close to achieve adequate system flow assumed in
the accident analysis (Ref. 1).

The CS System also monitors the pressure in the reactor to
ensure that, before the injection valves open, the reactor
pressure has fallen to a value below the CS System's maximum
design pressure. The variable is monitored by four
redundant pressure switches. The outputs of the switches
are connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic.

Low Pressure Coolant In.iection System

The LPCI is an operating mode of the Residual Heat Removal
(RHR) System, with two LPCI subsystems. The LPCI subsystems
may be initiated by automatic or manual means. Automatic
initiation occurs for conditions of Reactor Vessel Water
Level-Low Low Low (Level 1); Drywell Pressure-High; or
both. Each of these diverse variables is monitored by four
redundant switches, which are connected to relays which send
signals to two trip systems, with each trip system arranged
in a one-out-of-two taken twice logic. Each trip system

,

initiates two of the four LPCI pumps. Once an initiation
signal is received by the LPCI control circuitry, the signal

.

'

is sealed in until manually reset.

Upon receipt of an initiation signal if normal AC power is
available, the LPCI A and D pumps start in approximately
0.5 seconds when power is available. The LPCI B and C pumps
are started after an approximate 5 second delay to limit the
loading of the standby power sources. With a loss of
off-site power LPCI pumps A and D start within approximately
0.5 seconds on restoration of power, and pumps B and C start
approximately 5 seconds after the restoration of power.

(continued)
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BACKGROUND tow Pressure Coolant Injection System (continued)

Each LPCI subsystem's discharge flow is monitored by a
differential pressure switch. When a pump is running and
discharge flow is low enough so that pump overheating may
occur, the respective minimum flow return line valve is
opened. If flow is above the minimum flow setpoint, the
valve is automatically closed. It is not necessary for the
minimum flow valve to close to achieve adequate system flow
assumed in the analyses (Ref. 2).

The containment cooling return valves, suppression pool
spray isolation valves, and containment spray isolation
valves (which are also PCIVs) are also closed on a LPCI,

initiation signal to allow the full system flow assumed in
the accident analyses and maintain primary containment
isolated in the event LPCI is not operating.

The LPCI System monitors the pressure in the reactor to
ensure that, before an injection valve opens, the reactor
pressure has fallen to a value below the LPCI System's
maximum design pressure. The variable is monitored by four
redundant pressure switches, which are connected to relays
whose contacts are arn nged in a one-out-of-two taken twice
logic. Additionally, instruments are provided to close the
recirculation pump discharge valves to ensure that LPCI flow
does not bypass the core when it injects into the
recirculation lines. The variable is monitored by four
redundant pressure switches, which are connected to relays
whose contacts are arranged in a one-out-of-two taken twice
logic.

Low reactor water level in the shroud is detected by two
additional instruments. When level is greater than the low
level setpoint, LPCI may no longer be required, therefore
other modes of RHR (e.g., suppression pool cooling) are
allowed. Manual overrides for the isolations belc.i the low
level setpoint are provided.

Hiah Pressure Coolant Injection System

The HPCI System may be initiated by either automatic or
'

manual means. Automatic initiation occurs for conditions of
Reactor Vessel Water Level-Low Low (Level 2) or Drywell

(continued)
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BACKGROUND Hiah Pressure Coolant In.iection System (continued)

1

Pressure-High. Each of these variables is monitored by
four redundant switches, which are connected to relays whose
contacts are arranged in a one-out-of-two taken twice logic

,

for each Function. 1

The HPCI pump discharge flow is monitored by a flow switch.
i

When the pump is running and discharge flow is low enough so '

that pump overheating may occur, the minimum flow return,

line valve is opened. The valve is automatically closed if
flow is above the minimum flow setpoint. It is not
necessary for the minimum flow valve to close to achieve
adequate system flow assumed in the accident analysis
(Ref. 3).

; The HPCI test line isolation valves are closed upon receipt
| of a HPCI initiation signal to allow the full system flow

assumed in the accident analysis and maintain primary
containment isolated in the event HPCI is not operating.

The HPCI System also monitors the water levels in the
emergency condensate storage tanks (ECSTs) and the
suppression pool because these are the two sources of water
for HPCI operation. Reactor grade water in the ECSTs is the
normal source. The ECST suction source consists of
two ECSTs connected in parallel to the HPCI pump section.
Upon receipt of a HPCI initiation signal, the ECST suction
valve is automatically signaled to open (it is normally in
the open position) unless the suppression pool suction valve
is open. If the water level in the ECSTs falls below a!

preselected level, first the suppression pool suction valve
automatically opens, and then the ECST suction valve
automatically closes. Two level switches are used to detect
low water level in the ECST. Either switch can cause the
suppression pool suction valve to open and the ECST suction
valve to close. The suppression pool suction valve also
automatically opens and the ECST suction valve closes if
high water level is detected in the suppression pool. Two
level switches monitor the suppression pool water level. To

' prevent losing suction to the pump, the suction valves are
interlocked so that one suction path must be full open
before the other automatically closes.

,

| The HPCI provides makeup water to the reactor until the
; reactor vessel water level reaches the Reactor Vessel Water

|
(continued)

i
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BACKGROUND Hiah Pressure Coolant Iniection System (continued)

Level-High (Level 8) setting, at which time the HPCI
turbine trips, which causes the turbine's stop valve to
close. The logic is two-out-of-two to provide high
reliability of the HPCI System. The HPCI System
automatically restarts if a Reactor Vessel Water Level-Low
Low (Level 2) signal is subsequently received.

Automatic Depressurization System

The ADS is initiated by automatic means. Automatic
initiation occurs when signals indicating Reactor Vessel
Water Level-Low Low Low (Level 1); confirmed Reactor Vessel
Water Level-Low (Level 3); and CS or LPCI Pump Discharge
Pressure-High are all present and the ADS Initiation Timer
has tised out. There are two level switches each for
Reactor Vessel Water Level-Low Low Low (Level 1), and one
level switch for confirmed Reactor Vessel Water Level-Low
(Level 3) in each of the two ADS trip systems. Each of
these switches connects to a relay whose contacts form the
initiation logic.

Each ADS trip system includes a time delay between
satisfying the initiation logic and the actuation of the ADS
valves. The ADS Initiation Timer time delay setpoint chosen
is long enough that the HPCI has sufficient operating time
to recover to a level above Level 1, yet not so long that
the LPCI and CS Systems are unable to adequately cool the
fuel if the HPCI fails to maintain that level. An alarm in
the control room is annunciated when either of the timers is
timing. Resetting the ADS initiation signals resets the ADS
Initiation Timers.

The ADS also monitors the discharge pressures of the four
LPCI pumps and the two CS pumps. Each ADS trip system
includes two discharge pressure permissive switches from one
CS and from two LPCI pumps in the associated Division (i.e.,
Division 1 CS subsystem A and LPCI subsystems A and C input
to ADS trip system A, and Division 2 CS subsystem B and LPCI
subsystems B and D input to ADS trip system B). The signals
are used as a permissive for ADS actuation, indicating that
there is a source of core coolant available once the ADS has

|
depressurized the vessel. Any one of the six low pressure

|

|

I (continued)
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BACKGROUNO Automatic Deoressurization System (continued)

pumps _is sufficient to permit automatic depressurization.
The switches associated with one ADS trip system also
provide signals to the other ADS trip system, but these
signals are not required for the other ADS trip system to be
considered OPERABLE.

The ADS logic in each trip system is arranged in two
strings. Each string has a contact from Reactor Vessel
Water Level-Low Low Low (Level 1). One of the two strings
in each trip system must have a cc, firmed Reactor Vessel
Water Level-Low (Level 3). The sdS initiation timer must
t; ne out and a CS or LPCI pump discharge pressure signal
must also be present to initiate an ADS trip system. Either
tt! A or B trip system will cause all the ADS relief valves
tc open. Once the ADS Low Water Level Actuation Timer or
the ADS initiation signal is present, it is individually
sealed in until manually reset.

Manual inhibit switches are provided in the control room for
the ADS; however, their function is not required for ADS
OPERABILITY (provided ADS is not inhibited when required to
be OPERABLE).

Diesel Generators

The DGs may be initiated by either automatic or manual
means. Automatic initiation occurs for conditions of
Reactor Vessel Water Level-Low Low Low (Level 1) or Drywell
Pressure-High. Each of these diverse variables is
monitored by four redundant switches, which are connected to
relays whose contacts are connected to a one-out-of-two
taken twice logic to initiate both DGs (DG-1 and DG-2). The
DGs are also initiated upon loss of voltage signals. (Refer
to the Bases for LC0 3.3.8.1, " Loss of Power (LOP)
Instrumentation," for a discussion of these signals.) The
DGs receive their initiation signals from the CS System
initiation logic. The DGs can also be started manually from
the control room and locally from the associated DG room.
The DG initiation signal is a sealed in signal and must be
manually reset. The DG initiation logic is reset by
resetting the associated ECCS initiation logic. Upon
receipt of a loss of coolant accident (LOCA) initiation
signal, each DG is automatically started, is ready to load

(continued)
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BACKGROUND Diesel Generators (continued)

in approximately 14 seconds, and will run in standby
conditions (rated voltage and speed, with the DG output
breakeropen). The DGs will only energize their respective
Engineered Safety Feature buses if a loss of offsite power
occurs. (Refer to Bases for LC0 3.3.8.1.)

t APPLICABLE The actions of the ECCS are explicitly assumed in the safety
SAFETY ANALYSES, analyses of References 5, 6, and 7. The ECCS is initiated
LCO, and to preserve the integrity of the fuel cladding by limiting
APPLICABILITY the post LOCA peak cladding temperature to less than the

10 CFR 50.46 limits.

ECCS instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 4). Certain instrumentation
Functions are retained for other reasons and are described
below in the individual Functions discussion.

The OPERABILITY of the ECCS instrumentation is dependent
upon the OPERABILITY of the individual instrumentation
channel Functions specified in Table 3.3.5.1-1. Each
Function must have a required number of OPERABLE channels,
with their setpoints within the specified Allowable Values,
where appropriate. The actual setpoint is calibrated
consistent with applicable setpoint methodology assumptions.
Table 3.3.5.1-1, footnote (b), is added to show that certain
ECCS instr entation Functions are also required to be
OPERABLE to perform DG initiation.

Allowable Values are specified for each ECCS Function
specified in the table. Nominal trip setpoints are
specified in the setpoint calculations. The setpoint
calculations are performed using methodology described in
NEDC-31336P-A, " General Electric Instrument Setpoint
Methodology," dated September 1996. The nominal setpoints
are selected to ensure that the setpoints do not exceed the
Allowable Value between CHANNEL CALIBRATIONS. Operation
with a trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable. A
channel is inoperable if its actual trip setpoint is not
within its required Allowable Value. Trip setpoints are
those predetermined values of output at which an action
should take place. The setpoints are compared to the actual

(continued)
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APPLICABLE process parameter (e.g., reactor vessel water level , and
when the measured output value of the process parame)terSAFETY ANALYSES,

LCO, and exceeds the setpoint, the associated device (e.g.,
APPLICABILITY switch) changes state. The analytic limits are derived

(continued) from the limiting values of the process parameters obtained
from the safety analysis or other appropriate document. The
Allowable Values are derived from the analytic limits,
corrected for calibration, process, and some of the
instrument errors. The trip setpoints are then determined,
accounting for the remaining instrument errors (e.g.,
drift). The trip setpoints derived in this manner provide
adequate protection because instrurantation uncertainties,
process effects, calibration tolerances, instrument drift,
and severe environment errors (for channels that must
function in harsh environments as defined by 10 CFR 50.49)
are accounted for. For some Functions, the Allowable Values
and the trip setpoints are determined from historically
accepted practice relative to the intended functions of the |

channels. Such is the case for the Core Spray Pump Start-
Time Delay Relay and for the LPCI Pump Start-Time Delay
Relay.

In general, the individual Functions are required to be
OPERABLE in the MODES or other specified conditions that may
require ECCS (or DG) initiation to mitigate the consequences
of a design basis transient or accident. To ensure reliable
ECCS and DG function, a combination of Functions is required
to provide primary and secondary initiation signals.

The specific ApplicaDie Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

,

Core Sorav ana low Pressure Coolant In.iection Systems

1.a. 2.a. Reactor Vessel Water level-Low Low Low (Level 1)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
The low pressure ECCS and associated DGs are initiated at
Reactor Vessel Water Level-tow Low Low (Level 1) to ensure
that core spray and flooding functions are available to
prevent or minimize fuel damage. The DGs are initiated from

(continued)
_
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APPLICABLE 1.a. 2.a. Reactor Vessel Water Level-Low Low Low (Level 1)
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY Function 1.a signals. The Reactor Vessel Water Level-Low

Low Low (Level 1) is one of the Functions assumed to be
OPERABLE and capable of initiating the ECCS during the
transients analyzed in References 5 and 7. In addition, the

Reactor Vessel Water Level-Low Low Low (Level 1) Function
is directly assumed in the analysis of the recirculatior,
line break (Ref. 6). The core cooling function cf the ECCS,
along with the scram action of the Reactor Protection System
(RPS), ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

1

Reactor Vessel Water Level-Low Low Low (Level 1) signals
are initiated from four level switches that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel. I

The Reactor Vessel Water Level-Low Low Low (Level 1)
Allowable Value is chosen to allow time for the low pressure l

core flooding systems to activate and provide adequate
cooling.

Four channels of Reactor Vessel Water Level-Low Low Low
(Level 1) Function are only required to be OPERABLE when the
ECCS or DG(s) are required to be OPERABLE to ensure that no
single instrument failure can preclude ECCS and DG
initiation. Refer to LC0 3.5.1 and LC0 3.5.2, "ECCS-
Shutdown," for Applicability Bases for the low oressure ECCS
subsystems; LC0 3.8.1, "AC Sources-0perating"; and
LC0 3.8.2, "AC Sources-Shutdown," for Applicability Bases
for the DGs.

1

1.b. 2.b. Drywell Pressure-Hiah
'

High pressure in the drywell could indicate a break in the
reactor coolant pressure boundary (RCPB). The low pressure*

ECCS and associated DGs are initiated upon receipt of the
Drywell Pressure-High Function in order to minimize the
possibility of fuel damage. The DGs are initiated from
Function 1.b signals. The Drywell Pressure-High Function,
along with the Reactor Water Level-Low Low Low (Level 1)
Function, is directly assumed in the analysis of the

|
|

(continued)
!
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APPLICABLE 1.b. 2.b. Drywell Pressure-Hiah (continued)
SAFETY ANALYSES,
LCO, and recirculation line break (Ref. 7). The core cooling
APPLICABILITY function of the ECCS, along with the scram action of the

RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

High drywell pressure signals are initiated from four
pressure switches that sense drywell pressure. The
Allowable Value was selected to be as low as possible and be
indicative of a LOCA inside primary oontainment.

The Drywell Pressure-High Function is required to be
OPERABLE when the ECCS or DG is required to be OPERABLE in
conjunction with times when the primary containment is
required to be OPERABLE. Thus, four channels of the CS and
LPCI Drywell Pressure-High Function are required to be
OPERABLE in MODES 1, 2, and 3 to ensure that no single l

instrument-failure can preclude ECCS and DG initiation. In
MODES 4 and 5, the Drywell Pressure-High Function is not
required, since there is insufficient energy in the reactor
to pressurize the primary containment to Drywell
Pressure-High setpoint. Refer to LC0 3.5.1 for
Applicability Bases for the low pressure ECCS subsystems and
to LC0 3.8.1 for Applicability Bases for the DGs.

1.c. 2.c. Reactor Pressure-Low (In.iection
Permissive)

Low reactor pressure signals are used as permissives for the
low pressure ECCS subsystems. This ensures that, prior to |

opening the injection valves of the low pressure ECCS !

subsystems, the reactor pressure has fallen to a value below
these subsystems' maximum design pressure and a break in the
RCPB has occurred, respectively. The Reactor Pressure-Low

| is one of the Functions assumed to be OPERABLE and capable
of permitting initiation of the ECCS during the transients;

analyzed in References 5 and 7. In addition, the Reactor
Pressure-Low Function is directly assumed in the analysis
of the recirculation line break (Ref. 6). The core cooling
function of the ECCS, along with the scram action of the

.

RPS, ensures that the fuel peak cladding temperature remains|
below the limits of 10 CFR 50.46.

The Reactor Pressure-Low signals are initiated from four
pressure switches that sense the reactor dome pressure.

!
'

(continued)
;

!
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APPLICABLE 1.c. 2.c. Reactor Steam Dome Pressure-Low (Injection
SAFETY ANALYSES, Permissiva) (continued)
LCO, and
APPLICABILITY The Allowable Value is low enough to prevent overpressuring

the equipment in the low pressure ECCS, but high enough to |ensure that the ECCS injection prevents the fuel peak '

cladding temperature from exceeding the limits of
10 CFR 50.46.

Four channels of Reactor Pressure-Lc.i Function are only
required to be OPERABLE when the ECCS is required to be
OPE'lABLE to ensure that no single instrument failure can

i preclude ECCS initiation. Refer to LC0 3.5.1 and LCO 3.5.2
| for Applicability Bases for the low pressure ECCS

subsystems.

1.d. 2.a. Core Sorav and low Pressure Coolant Injection
Pumo Discharae Flow-Low (Byoass)

The minimum flow instruments are provided to protect the
associated low pressure ECCS pump from overheating when the;

pump is operating and the associated injection valve is not
fully open. The minimum flow line valve is opened when low
flow is sensed, and the valve is automatically closed when,

| the flow rate is adequate to protect the pump. The LPCI and
| CS Pump Discharge Flow-Low Functions are assumed to be

OPERABLE. The minimum flow valves for CS and LPCI are not
required to close to ensure that the low pressure ECCS flows

,

assumed during the transients and accidents analyzed in i

References 5, 6, and 7 are met. The core cooling function
of the ECCS, along with the scram action of the RPS, ensures

| that the fuel peak cladding temperature remains below the
'

limits of 10 CFR 50.46.
|

| One flow transmitter per CS pump and one differential
i pressure switch per LPCI subsystem are used to detect the

associated subsystems' flow rates. The logic is arranged
such that each switch or transmitter causes its associated
minimum flow valve to open. The logic will close the
minimum flow valve once the closure setpoint is exceeded.
The LPCI minimum flow valves are time delayed such that the

| valves will not open for approximately 3.5 seconds after the
switches detect low flow. The time delay is provided to'

limit reactor vessel inventory loss during the startup of
the RHR shutdown cooling mode. The Pump Discharge Flow-low
Allowable Values are high enough to ensure that the pump

(continued)
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APPLICABLE 1.d. 2.a. Core Soray and low Pressure Coolant In.iection
SAFETY ANALYSES, Pumo Discharae Flow-Low (Bypass) (continued)
LCO, and
APPLICABILITY flow rate is sufficient to protect the pump, yet low enough

to ensure that the closure of the minimum flow valve is
initiated to allow full flow into the core.

; Each channel of Pump Discharge Flow-Low Function (two CS
channels and four LPCI channels) is only required to be
OPERABLE when the associated ECCS is required to be OPERABLE
to ensure that no single instrument failure can preclude the
ECCS function. Refer to LC0 3.5.1 and LCO 3.5.2 for
Applicability Bases for the low pressure ECCS subsystems.

l.e. Core Soray Pumo Start-Time Delay Relay

1
|

,

The purpose of this time delay is to delay the start of the
| CS pumps to enable sequential loading of the appropriate AC

source. This Function is necessary when power is being-

supplied from the offsite sources or the standby power
sources (DG). The CS Pump Start-Time Delay Relays are
assumed to be OPERABLE in the accident analyses requiring
ECCS initiation. That is, the analyses assume that the
pumps will initiate when required and excess loading will
not cause failure of the power sources.

There are two Core Spray Pump Start-Time Delay Relays, one
for each CS pump. Each time delay relay is dedicated to a

i

i single pump start logic, such that a single failure of a l
Core Spray Pump Start-Time Del &y Relay will not result in l;

the failure of more than one CS pump. In this condition,
! one of the two CS pumps will remain OPERABLE; thus, the

.

single failure criterion is met (i.e., loss of one ;
instrument does not preclude ECCS initiation). The
Allowable Value for the Core Spray Pump Start-Time Delay ,

Relays is chosen to be long enough so that the power source j

will not be overloaded and short enough so that ECCS
operation is not degraded.

|

Each channel of Core Spray Pump Start-Time Delay Relay
Function is required to be OPERABLE only when the associated
CD subsystem is required to be OPERABLE. Refer to LC0 3.5.1
and LC0 3.5.2 for Applicability Bases for the CS subsystems.

(continued)
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APPLICABLE 2.d. Reactor Pressure-Low (Recirculation Discharae Valve
SAFETY ANALYSES, Permissive)
LCO, and
APPLICABILITY Low reactor pressure signals are used as permissives for

(continued) recirculation discharge valve closure. This ensures that
the LPCI subsystems inject into the proper RPV location
assumed in the safety analysis. The Reactor Pressure--Low
is one of the Functions assumed to be OPERABLE and capable
of closing the valve during the transients analyzed in
References 5 and 7. The core cooling function cf the ECCS,
along with the scram action of the RPS, ensures that the
fuel peak cladding temperature remains below the limits of
10 CFR 50.46. The Reactor Pressure-Low Function is
directly assumed in the analysis of the recirculation line
break (Ref. 6).

The Reactor Pressure-Low signals are initiated from four
pressure switches that sense the reactor dome pressure.

The Allowable Value is chosen to ensure that the valves
close prior to commencement of LPCI injection flow into the
core, as assumed in the safety analysis.

Four channels of the Reactor Pressure-Low Function are only l
required to be OPERABLE in MODES 1, 2, and 3 with the
associated recirculation pump discharge valve open. With
the valve (s) closed, the function of the instrumentation has
been performed; thus, the Function is not required. In
MODES 4 and 5, the loop injection location is not critical
since LPCI injection through the recirculation loop in
either r'irection will still ensure that LPCI flow reaches
the core (i.e., there is no significant reactor steam dome
back pre.sare).

2.e. Reactor Vessel Shroud Level-Level 0

The Reactor Vessel Shroud Level-tevel 0 Function is provided
; as a permissive to allow the RHR System to be manually

aligned from the LPCI mode to the suppression pool
ccoling/ spray or drywell spray modes. The reactor vessel
shroud level permissive ensures that water in the vessel is
approximately two thirds core height before the manual
transfer is allowed. This ensures that LPCI is available to,

! prevent or minimize fuel damage. This function may be
| overridden during accident conditions as allowed by plant
i procedures. Reactor Vessel Shroud Level-Level 0 Function

(continued)
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APPLICABLE 2.e. Reactor Vessel Shroud level-level 0 (continued)
SAFETY ANALYSES,
LCO, and is implicitly assun.ed in the analysis of the recirculation
APPLICABILITY line break (Ref. 6) since the analysis assumes that no LPCI

flow diversion occurs when reactor water level is below
Level 0.

Reactor Vessel Shroud Level-Level 0 signals are initiated
from two level transmitters that sense the difference
betweeri the pressure due to a constant column of water
(referer ce 4 ) and the pressure due to the actual water9
level (vertable leg) in the vessel. The Reactor Vessel
Shroud Level-Level 0 Allowable Value of - 193.19 inches
referenced to instrument zero (which is equivalent to
35 inches below TAF) is chosen to allow the low pressure
core flooding systems to activate and provide adequate
cooling before allowing a manual transfer.

Two channels of the Reactor Vessel Shroud Level-Level 0
Function are only required to be OPERABLE in MODES 1, 2,
and 3. In MODES 4 and 5, the specified initiation time of
the LPCI subsystems is not assumed, and other administrative
controls are adequate to control the valves associated with
this Function (since the systems that the valves are opened
for are not required to be OPERABLE in MODES 4 and 5 and are
normally not used).

2.f. Low Pressure Coolant In.iection Pumo Start-Time Delay
Relay

The purpose of this time delay is to stagger the start of
the LPCI pumps that are in each of Divisions 1 and 2, thus
limiting the starting transients on the 4.16 kV emergency
buses. This function is only necessary when power is being
supplied from the standby power sources (DG). However,
since the time delay does not degrade ECCS operation, it
remain.; in the pump start logic at all times. The LPCI Pump
Start-Time Delay Relays are assumed to be OPERABLE in the
accident analyses requiring ECCS initiation. That is, the
analyses assume that the pumps will initiate when required
and excess loading will not cause failure of the power
sources.

There are four LPCI Pump Start-Time Delay Relays, one in
each of the RHR pump start logic circuits. While each time
delay relay is dedicated to a single pump start logic, a

(continued)
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APPLICABLE 2. f. Low Pressure Coolant Injection Pumn Start-Time
SAFETY ANALYSES, Delay Relay (continued)
LCO, and
APPLICABILITY single failure of a LPCI Pump Start-Time Delay Relay could

result in the failure of the two low pressure ECCS pumps,
powered from the c.ame ESF bus, to perform their intended
function (e.g., as in the case where both ECCS pumps on one
ESF bus start simultaneously due to an inoperable time delay
relay). This still leaves four of the six low pressure ECCS
pumps OPERABLE; thus, the single failure criterion is met
(i.e., loss of one instrument does not preclude ECCS
initiation). The Allowable Value for the LPCI Pump
Start-Time Delay Relays is chosen to be long enough so that
most of the starting transient of the first pump is complete
before starting the second pump on the same 4.16 kV
emergency bus and short enough so that ECCS operation is not
degraded.

Each LPCI Pump Start-Time Delay Relay Function is required
to be OPERABLE only when the associated LPCI subsystem is
required to be OPERABLE. Refer to LC0 3.5.1 and LC0 3.5.2
for Applicability Bases for the LPCI subsystems.

High Pressure Coolant Injection (HPCI) System |

3.a. Reactor Vessel Water Level-Low Low (Level 2)

Low RPV water level indicates that the capability to cool I
the fuel may be threatened. Should RPV water level decrease |

too far, fuel damage could result. Therefore, the HPCI
System is initiated at Level 2 to maintain level above the :
top of the active fuel. The Reactor Vessel Water Level-Low I
Low (Level 2) is one of the Functions assumed to be OPERABLE

'

and capable of initiating HPCI during the transients
analyzed in References 5 and 7. Additionally, the Reactor
Vessel Water Level-Low Low (Level 2) Function associated
with HPCI is directly assumed in the analysis of the
recirculation line break (Ref. 6). The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

Reactor Vessel Water Level-Low Low (Level 2) signals are
initiated from four level switches that sense the difference
between the pressure due to a constant column of water

4

(continued)
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BASES '

APPLICABLE 3.a. Reactor Vessel Water Level-Low Low (Level 2)
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY (reference leg) and the pressure due to the actual water

,

level (variable leg) in the vessel.

The Reactor Vessel Water Level--Low Low (Level 2) Allowable
Value is high enough such that for complete loss of
feedwater flow, the Reactor Core Isolation Cooling (RCIC)
System flow with HPCI assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Reactor Vessel
Water Level--Low Low Low (Level 1).

Four channels of Reactor Vessel Water Level--Low Low
(Level 2) Function are required to be OPERABLE only when
HPCI is required to be OPERABLE to ensure that no single
instrument failure can preclude HPCI initiation. Refer to
LC0 3.5.1 for HPCI Applicability Bases.

3.b. Drywell Pressure-Hiah

High pressure in the drywell could indicate a break in the
RCPB. The HPCI System is initiated upon receipt of the
Drywell Pressure-High Function in order to minimize the
possibility of fuel damage. While HPCI is not assumed to be
OPERABLE in any DBA or transient analysis, the Drywell
Pressure--High Function, along with the Reactor Water
Level--Low Low (Level 2) function, is capable of initiating
HPCI during a LOCA (Ref. 7). The core cooling function of
the ECCS, along with the scram action of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

High drywell oressure signals are initiated from four
pressure switches that sense drywell pressure. The
Allowable Value was selected to be as low as possible to be
indicative of a LOCA inside primary containment.

Four channels of the Drywell Pressure--High Function are
required to be OPERABLE when HPCI is required to be OPERABLE
to ensure that no single instrument failure can preclude
HPCI initiation. Refer to LC0 3.5.1 for the Applicability
Bases for the HPCI System.

|
!

(continued)
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7

BASES

'

APPLICABLE 3.c. Reactor Vessel Water Level-Hiah (Level 8)
SAFETY ANALYSES,
LCO, and High RPV water level indicates that sufficient cooling water
APPLICABILITY inventory exists in the reactor vessel such that there is no

(continued) danger to the fuel. Therefore, the Level 8 signal is used
to trip the HPCI turbine to prevent overflow into the main
steam lines (MSLs). The Reactor Vessel. Water Level-High
(Level 8) Function is not assumed in the accident and
transient analyses. It was retained since it is a

,

potentially significant contributor to risk.

Reactor vessel Water Level-High (Level 8) signals for HPCI
are initiated from two level transmitters from the narrow

: range water level measurement instrumentation. Both Level 8
signals are required in order to trip the HPCI turbine."

This ensures that no single instrument failure can preclude
HPCI initiation. The Reactor Vessel Water Level-High

' (Level 8) Allowable Value is chosen to prevent flow from the
HPCI System from overflowing into the MSLs.

Two channels of Reactor Vessel Water Level-High (Level 8)
Function are required to be OPERABLE only when HPCI is
required to be OPERABLE. Refer to LC0 3.5.1 and LC0 3.5.2
for HPCI Applicability Bases. ;

3.d. Emeraency Condensate Storaae Tank level-Low i
l

Low level in the ECSTs indicates the unavailability of an
adequate supply of makeup water from this normal source. i

Normally the suction valves between HPCI and the ECSTs is ;

open and, upon receiving a HPCI initiation signal, water for
HPCI injection would be taken from the ECSTs. However, if
the water level in the ECSTs falls below a preselected
level, first tne suppression pool suction valve
automatically opens, and then the ECST suction valve
automatically closes. This ensures that an adequate supply

,

of makeup water is available to the HPCI pump. To prevent i
losing suction to the pump, the suction valves are

,

interlocked so that the suppression pool suction valve must i

be full open before the ECST suction valve automatically
closes. The Function is implicitly assumed in the transient
analyses (which take credit for HPCI) since the analyses
assume that the HPCI suction source is the suppression pool.

Emergency Condensate Storage Tank Level-Low signals are
initiated from two level switches. The logic is arranged

(continued)
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BASES

i
|

| APPLICABLE 3.d. Emeraency Condensate Storaae Tank level-Low
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY such that either level switch can cause.the suppression pool,

I suction valve to open and the ECST suction valve to close.
The Emergency Condensate Storage Tank Level-Low Function
Allowable Value is high enough to ensure adequate pump
suction head while water is being taken from the ECSTs.

Two channels of the Emergency Condensate Storage Tank
Level-Low Function are required to be OPERABLE only when
HPCI is required to be OPERABLE to ensure that no single
instrument failure can preclude HPCI swap to suppression
pool source. Refer to LC0 3.5.1 for HPCI Applicabilityi

'

Bases.

| 3.e. Suporession Pool Water Level-Hiah

Excessively high suppression pool water could result in the
loads on the suppression pool exceeding design values should
there be a blowdown of the reactor vessel pressure through
the safety / relief valves. Therefore, signals indicating
high suppression pool water level are used to transfer the
suction source of HPCI from the ECSTs to the suppression

| pool to eliminate the possibility of HPCI continuing to
| provide additional water frw : source outside containment.

To prevent losing sm. tion to the pump, the suction valves;

| aic interlocked so that the suppres; ion pool suction valve
must be open before the ECST suctici valve automatically

| closes.
!

: This Function is implicitly assu.:ed in the transient
| analyses (which take credit for HPCI) since the analyses

assume that the HPCI suction ',ource is the suppression pool.

Suppression Pool Water Le,el-High signals are initiated
from two level switchee. The logic is arranged such that
either switch can casse the suppression pool suction valves
to open and the ECU suction valve to close. The Allowable
Value for the Suppression Pool Water Level-High Function is

|
' chosen to ensure that HPCI will be aligned for suction from

the suppression pool to prevent HPCI from contributing any
further increase in the suppression pool level.

Two channels of Suppression Pool Water Level-High Function
are required to be OPERABLE only when HPCI is required r.o be

I

(continued);
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APPLICABLE 3.f. Hiah Pressure Coolant In.iection Pumo Discharag
SAFETY ANALYSES, Flow-Low |Bvoass)
LCO, and
APPLICABILITY OPERABLE to ensure that no single instrument failure can

(continued) preclude HPCI swap to suppression pool source. Refer to
LCO 3.5.1 for HPCI Applicability Bases.

The minimum flow instrument is provided to protect the HPCI
pump from overheating when the pump is operating at reduced
flow. The minimum flow line valve is opened when low flow
is sensed and either 1) the pump is on, or 2) the system has
initiated; and the valve is automatically closed when the
flow rate is adequate to protect the pump. The High
Pressure Coolant Injection Pump Discharge Flow--Low Function
is assumed to be OPERABLE. The minimum flow valve for HPCI
is not required to close to ensure that the ECCS flow
assumed during the transients analyzed in References 5, 6,
and 7 are met. The core cooling function of the ECCS, along
with the scram action of the RPS, ensures that the fuel peak
cladding temperature remains below the limits of
10 CFR 50.46.

One flow switch is used to detect the HPCI System's flow
rate. The logic is arranged such that the switch causes the
minimum flow valve to open. The logic will close the
minimum flow valve once the closure setpoint is exceeded.

The High Pressure Coolant Injection Pump Discharge Flow--Low
Allowable Value is high enough to ensure that pump flow rate
is sufficient to protect the pump, yet low enough to ensure
that the closure of the minimum flow valve is initiated to
allow full flow into the core.

One channel is required to be OPERABLE when the HPCI is
required to be OPERABLE. Refer to LC0 3.5.1 for HPCI
Applicability Bases.

Automatic Deoressurization System

4.a. 5.a. Reactor Vessel Water Level-Low low Low (Level 1)
|

Low R.DV watgp ]gyg] jndjCates that the capability to cool
the fuel may be threatened. Should RPV water level decrease

: too far, fuel damage could result. Therefore, ADS receives
i one of the signals necessary for initiation from this
|
e

| (continued)

f-
'
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APPLICABLE 4.a. 5.a. Reactor Vessel Water Level-Low Low low. Level 1
SAFETY ANALYSES, (continued)

,

LCO, and i

APPLICABILITY Function. The Reactor Vessel Water Level-Low Low Low I
(Level 1) is one of the Functions assumed to be OPERABLE and |

capable of initiating the ADS during the accident analyzed I
in Reference 6. The core cooling function of the ECCS, l
along with the scram action of the RPS, ensures that the !

fuel peak cladding temperature remains below the limits of l

10 CFR 50.46.

Reactor Vessel Water Level-Low Low Low (Level 1) signals
I

are initiated from four level switches that sense the '

difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual

1

water level (variable leg) in the vessel. Four channels of '

Reactor Vessel Water Level-Low Low Low (Level i) Function
are required to be OPERABLE only when ADS is required to be
OPERABLE to ensure that no single instrument failure can

,

preclude ADS initiation. Two channels input to ADS trip |
system A, while the other two channels input to FDS trip
system B. Refer to LC0 3.5.1 for ADS Applicability Bases.

The Reactor Vessel Water Level-Low Low Low (Level 1)
Allowable Value is chosen to allow time for the low pressure
core flooding systems to initiate and provide adequate
cooling.

4.b. 5.b. Automatic Depressurization System Initiation
Timer

The purpose of the Automatic Depressurization System
Initiation Timer is to delay depressurization of the reactor
vessel to allow the HPCI System time to maintain reactor
vessel water level. Since the rapid depressurization caused
by ADS operation is one of the most severe transients on the
reactor vessel, its occurrence should be limited. By
delaying initiation of the ADS Function, the operator is
given the chance to monitor the success or failure of the
HPCI System to maintain water level, and then to decide
whether or not to allow ADS to initiate, to delay initiation
further by recycling the timer, or to inhibit initiation
permanently. The Automatic Depressurization System
Initiation Timer Function is assumed to be OPERABLE for the

(continued)
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BASES
4

APPLICABLE 4.b. 5.b. Automatic Deoressurization System Initiation
SAFETY ANALYSES, Timer (continued)
LCO, and
APPLICABILITY accident analysis of Referencc 6 that requires ECCS

initiation and assumes failure of the HPCI System.

There are two Automatic Depressurization System Initiation
Timer relays, one in each of the~two ADS trip systems. The
Allowable Value for the Automatic Depressurization System
Initiation Timer is chosen so that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

,

Two channels of the Automatic Depressurization System,

Initiation Timer Function are only required to be OPERABLE
when the ADS is required to be OPERABLE to ensure that no
single instrument failure can preclude ADS initiation. (One
channel inputs to ADS trip system A, while the other channel
inputs to ADS trip system B. Refer to LC0 3.5.1 for ADS
Applicability Bases.

4.c. 5.c. Reacto'r Vessel Water Level-Low (Level 31

The Reactor Vessel Water Level--Low (Level 3) Function is
used by the ADS only as a confirmatory low water level
signal. ADS receives one of the signals necessary for
initiation from Reactor Vessel Water Level--Low Low Low
(Level 1) signals. In order to prevent spurious initiation
of the ADS due to spurious Level 1 signals, a Level 3 signal
must also be received before ADS initiation commences.

Reactor Vessel Water Level--Low (Level 3) signals are
initiated from two level switches that sense the difference
between the pressure due to a constant column of water
(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. The Allowable Value for
Reactor Vessel Water Level--Low (Level 3) is selected to be
above the RPS Level 3 scram Allowable Value for convenience.
Refer to LC0 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation," for the Bases discussion of this Function.

Two channels of Reactor Vessel Water Level--Low (Level 3)
Function are only required to be OPERABLE when the ADS is
required to be OPERABLE to ensure that no single instrument
failure can preclude ADS initiation. One channel inputs to
ADS trip system A, while the other channel inputs to ADS

(continued)
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APPLICABLE- 4.c. 5.c. ' Reactor Vessel Water Level-Low (Level 3)
SAFETY ANALYSES (continued)
LCO, and
APPLICABILITY trip system 8. Refer to LCO 3.5.1 for ADS Applicability

Bases.

M 4.e. 5.d. 5.e. Core Sorav and Low Pressure Coolant -

In.iection Pumo Discharae Pressure-Hiah
|

The Pump Discharge Pressure-High signals from the CS and i
LPCI pumps are used as permissives for ADS initiation,
. indicating that there is a source of low pressure cooling
water available once the ADS has depressurized the vessel.
Pump Discharge Pressure-High is one of the Functions
assumed to be OPERABLE and capable of permitting ADS 1

initiation during the events analyzed in Reference 6 with an |'

assumed HPCI failure. For these events the ADS
depressurizes the reactor vessel so that the low pressure '

ECCS can perform the core cooling functions. This core |
cooling function of the ECCS, along with the scram action of,

the RPS, ensures that the fuel peak cladding temperature
- remains below the limits of 10 CFR 50.46.

Pump discharge pressure signals are initiated from_ twelve
,

pressure switches, two on the discharge side of each of the !
six low pressure ECCS pumps. In order to generate an ADS l
permissive in one trip system, it is necessary that only one -!
pump (both channels for the pump) indicate the high
discharge pressure condition. The Pump Discharge
Pressure-High Allowable Value is less than the pump'

discharge pressure when the pump is operating in a full flow
' mode and high enough to avoid any conditior,that results in

a discharge pressure permissive when tile CS and LPCI pumps
are aligned for injection and the pumps are not running.,

The actual operating point of this function is not assumed ;

in any transient or accident analysis. However, this !

function is indirectly assumed to operate (in Reference 5)
to provide the ADS permissive to depressurize the RCS to
allow the ECCS low pressure systems to operate.

Twelve channels of Core Spray _ and Low Pressure Coolant
Injection Pump Discharge Pressure-High Function are only
required to be OPERABLE when the ADS is required to be
OPERABLE to ensure that no single instrument failure can
preclude ADS initiation. Two CS channels associated with CS

l

(continued)
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APPLICABLE 4.d. 4.e. 5.d. 5.e. Core Soray and Low Pressure Coolant
SAFETY ANALYSES In.iection Pumo Discharae Pressure-Hiah (continued)
LCO, and -

APPLICABILITY pump A and four LPCI channels associated with LPCI pumps A
and C are required for trip system A. Two CS channels j
associated with CS pump B and four LPCI channels associated I

with LPCI pumps B and 0 are required for trip system B.
Refer to LC0 3.5.1 for ADS Applicability Bases.

ACTIONS A Note has been provided to modify the ACTIONS related to
ECCS instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, 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. Section 1.3 also specifies that Required Actions
of the Condition continue to apply for each additional
failure, with Completion Times based on initial entry into
the Condition. However, the Required Actions for inoperable
ECCS instrumentation channels provide appropriate
compensatory measures for separate inoperable Condition
entry for each inoperable ECCS instrumentation channel.

A.1

Required Action A.1 directs entry into the appropriate
Condition referenced in Table 3.3.5.1-1. The applicable
Condition referenced in the table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

B.l. B.2, and B.3

Required Actions B.1 and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in
redundant automatic initiation capability being lost for the
feature (s). Required Action B.1 features would be those
that are initiated by Functions 1.a, 1.b, 2.a, and 2.b
(e.g., low pressure ECCS). The Required Action B.2 system

(continued)
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ACTIONS 8.1. B.2. and B.3 (continued)

would be HPCI. For Required Action B.1, redundant automatic
initiation capability is lost if (a) two or more
Function 1.a channels are inoperable and untripped such that
both trip systems lose initiation capability, (b) two or
more Function 2.a channels are inoperable and untripped such
.that both trip systems lose initiation capability, (c) two
or more Function 1.b channels are inoperable and unt ipped
such that both trip systems lose initiation capability, or
(d) two or more Function 2.b channels are inoperable and
untripped such that both trip syste s lose initiation
capability. For low pressure ECCS, since each inoperable
channel would have Required Action B.1 applied separately
(refer to ACTIONS Note), each inoperable channel would only
require the affected portion of the associated system of low
pressure ECCS and DGs to be declared inoperable. However,
since channels in both associated low pressure ECCS
subsystems (e.g., both CS subsystems) are inoperable and
untripped, and the Completion Times started concurrently for
the channels in both subsystems, this results in the
affected portions in the associated low pressure ECCS and
DGs being concurrently declared inoperable.

For Required Action B.2, automatic HPCI initiation
capsbility is lost if the combination of inoperable and
untripped channels for Function 3.a or Function 3.b results
in the inability to energize the Function's trip relay;
i.e., parallel pair logic Channels A and 8 or Channels C and
D are untrippable. In this situation (loss of automatic
initiation capability), the 24 hour allowance of Required
Action B.3 is not appropriate and the HPCI System must be
declared inoperable within 1 hour. As noted (Note 1 to
Required Ac+ ion 8.1), Required Action B.1 is only applicable
in MODES 1, 2, and 3. In MODES 4 and 5, the specific
initiation time of the low pressure ECCS is not assumed and
the probability of a LOCA is lower. Thus, a total loss of
initiation capability for 24 hours (as allowed by Required
Action B.3) is allowed during MODES 4 and 5. There is no
similar Note provided for Required Action B.2 since HPCI
instrumentation is not required in MODES 4 and 5; thus, a
Note is not necessary.

Notes are also provided (Note 2 to Required Action B.1 and
the Note to Required Action B.2) to delineate which Required
Action is applicable for each Function that requires entry

(continued)
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ECCS Instrumentation |

B.3.3.5.1

BASES- 1

|

IACTIONS B.1. B.2. and B.3 (continued) 1

linto Condition B if an associated channel is inoperable. '

This ensures that the proper loss of initiation capability !|- check is performed. Required Action B.1 (the Required '

Action for certain inoperable channels in the low pressure
ECCS subsystems) is not applicable to Function 2.e, since
this Function provides backup to administrative controls
ensuring that operators do not divert LPCI flow from

,

injecting into the core when needed. Thus,-a total loss of
Function 2.e capability for 24 hours is allowed, since the |LPCI se n,ystems remain capable of performing their intended

|function.
i

1

The Completion Time is intended to_ allow the operator time j
to evaluate and repair any discovered inoperabilities. This I

! Completion Time also allows for an exception to the normal q
-

" time zero" for beginning the allowed outage time " clock."
]For Required Action B.1, the Completion Time only begins

upon discovery that a redundant feature in the same system
;

(e.g., both CS subsystems) cannot be automatically i.itiated :

due to inoperable, untripped channels within the san
Function as described in the paragraph above. For U quired '

Action B.2, the Completion Time only begins upon discovery !
that the HPCI System cannot be automatically initiatal due ;
to two inoperable, untripped channels for the associated '

Function in the same trip system. The 1 hour Completion j

Time from discovery of loss of initiation capability is !

acceptable because it minimizes risk while allowing time for
restoration or tripping of channels.

Because of the diversity of sensors available to provide |
initiation signals and the redundancy of the ECCS design, an,

i allowable out of service time of 24 hours has been shown to
3' be acceptable (Ref. 8) to permit restoration of any ,

inoperable channel to OPERABLE status. If the inoperable '

channel cannot be restored to OPERABLE status within the
L allowable out of service time, the channel must be placed in

the tripped condition per Required Action B.3. Placing the I
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a
single failure, and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip'(e.g., as in the case where placing the inoperable
channel in trip would result in an initiation), Condition H

: must be entered and its Required Action taken.

!
[ (continued)
i
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ACTIONS C.1 and C.2
(continued)

Required Action C.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within

'the same Function result in redundant automatic initiation
capability being ' lost for the feature (s). Required
Action C.1 features would be those that are initiated by,

' Functions 1.c, l.e, 2.c, 2.d, and 2.f (i.e., low pressure
ECCS). Redundant automatic initiation capability is lost if
either (a) two Function 1.c channels are inoperable in the
same trip system, (b) two' Function 1.e channels are
inoperable, (c) two Function 2.c channels are inoperable in
the same trip system, (d) two Function 2.d channels are
inoperable in the same trip system, or (e) two or more
Function 2.f channels are inoperable. In this situation
(loss of redundant automatic initiation capability), the
24 hour allowance af Required Action C.2 is not appropriate
and the feature (s) associated with the inoperable channels
must be declared inoperable within I hour. Since each
inoperable channel would have Required Action C.1 applied
separately (refer to ACTIONS Note), each inoperable channel
would only require the affected portion of the associated
system to be declared inoperable. However, since channels'
for both low pressure ECCS subsystems are inoperable (e.g.,
both CS sut,ystems), and the Completion Times started
concurrently for the channels in both subsystems, this
results in the affected portions in both subsystems being
concurrently declared inoperable. For Functions 1.c, 1.e,
2.d, and 2.f, the affected portions are the associated low
pressure ECCS pumps. 'As noted (Note 1), Required Action C.1
.is only applicable in MODES 1, 2, and 3. In MODES 4 and 5,
the specific initiation time of the ECCS is not assumed and
the probability of a LOCA is lower. Thus, a total loss of
automatic initiation capability for 24 hours (as allowed by
Required Action C.2) is allowed during MODES 4 and 5.

Note 2 states that Required Action C.1 is only applicable
for Functions 1.c, l.e, 2.c, 2.d, and 2.f. Required
Action C.1 is not applicable to Function 3.c (which also
requires entry into this Conditior. if a channel in this
Function is inoperable), since the loss of one channel
results in a loss of the Function (two-out-of-two logic).
This loss was considered during the development of
Reference 8 and considered acceptable for the 24 hours

|
allowed by Reqcired Action C.2.

(continued)
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ACTIONS C.1 and C.2 (continued)
;

The Completion Time is intended to allow the 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."
For Required Action C.1, the Completion Time only.begins
upon discovery that the same feature in both subsystems
.(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the :ame Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss. of initiation capability. is

,

acceptable because it minimizes risk while allowing time for '

restoration of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an

.. allowable out of service time of 24 hours has been shown to
'

be acceptable (Ref. 8) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, Condition H must be entered
and its Required Action taken. The Required Actions do not
allow placing the channel in trip since this action would
either cause the initiation or it would not necessarily
result in a safe state for the channel in all events.

D.1. D.2.1. and 0.2.2

Required Action D.1 is intended to ensure that appropriate
actions- are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss '

of automatic component initiation capability for the HPCI
System. Automatic component initiation capability is lost
if two Function 3.d channels or two Function 3.e channels
are inoperable and untripped. In this situation (loss of
automatic suction swap), the 24 hour allowance of Required
Actions D.2.1 and 0.2.2 is not appropriate and the HPCI
System must be declared inoperable within 1 hour after
discovery of loss of HPCI initiation capability. As noted,
Required Action D.1 is only applicable if the HPCI pump
suction is not aligned to the suppression pool, since, if
aligned, the Function is already performed.

(continued)
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BASES

ACTIONS D.I. D.2.1 and D 2.2 (continued)

The Completion Time is intended to allow the 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."
For Required Action D.1, the Completion Time only begins
upon discovery that the HPCI System cannot be automatically
aligned to the suppression pool due to two inoperable,
untripped channels in the same Function. The 1 hour
Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 8) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action D.2.1 or the
suction source must be aligned to the suppression pool per
Required Action D.2.2. Placing the inoperable channel in
trip performs the intended function of the channel (shifting
the suction source to the suppression pool). Performance of
either of these two Required Actions will allow operation to
continue. If Required Action D.2.1 or D.2.2 is performed,
measures should be taken to ensure that the HPCI System
piping remains filled with water. Alternately, if it is not
desired to perform Required Actions D.2.1 and D.2.2 (e.g.,
as in the case where shifting the suction source could drain
down the HPCI suction piping), Condition H must be entered
and its Required Action taken.

E.1 and E.2

Required Action E.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the Core Spray and Low Pressure Coolant Injection Pump
Discharge Flow-Low Bypass Functions result in redundant
automatic initiation capability being lost for the

feature (s). For Required Action E.1, the features would be
those that are initiated by Functions 1.d and 2.g (e.g., low
pressure ECCS). Redundant automatic initiation capability<

(continued);
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i

ACTIONS E.1 and'E.2 -(continued)

is. lost if (a) two Function 1.d channels are inoperable or .

-(b) two Function 2.g channels are inoperable. Since each I
inoperable channel would have Required Action E.1 applied
separately (refer to ACTIONS Note), each inoperable channel
would only require the affected low pressure ECCS pump to be
declared inoperable. However, since channels for'more than
ene low pressure ECCS pump are inoperable, and the
Completion Times started concurrently for the channels of
the low pressure ECCS pumps, this results in the affected
: low pressure ECCS pumps being concurrently declared

; inoperable. ,

'

1

In this situation (loss 'of redundant automatic initiation
capability), the 7 day allowance of Required Action E.2 is

,

not appropriate and the subsystem associated with each '

|inoperable channel must be declared inoperable within
1 hour. As noted (Note 1 to Required Action E.1), Required
Action E.1 is only applicable in MODES 1, 2, and 3. In
MODES 4 and 5, the specific initiation time of the ECCS is
not assumed and the probability of a LOCA is lower. Thus, a
total loss of initiation-capability for 7 days (as allowed
by Required Action E.2) is allowed during MODES 4 and 5. A
Note is also provided (Note 2 to Required Action E.1) to

| delineate that Required Action E.1 is only applicable to low
.

! pressure ECCS Functions. Required Action E.1 is not
'

| applicable to HPCI Function 3.f since the loss of one
| channel results in a loss of the Function (one-out-of-one '

! logic). This loss was considered during the development of
| Reference 8 and considered acceptable for the 7 days allowed
| by Required Action E.2.
|

| The Completion Time is intended to allow the 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."
|
! For Required Action E.1, the Completion Time only begins

.'

| upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The I hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for

! restoration of channels.

I
i (continued)

i
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ACTIONS E.1 an j_L1 (continued)

; If the instrumentation that controls the pump minimum flow -
valve is inoperable, such that the valve will not
automatically open, extended pump operath 7 with no
~ injection path available could lead to pump overheating.and '

failure. If there were a failure of the instrumentation,
| such that the valve would not automatically close, a portion
'

of the pump. flow could be diverted from the reactor vessel
| injection path. These consequences can be averted by the

operator's manual control of the valve, which would be
i adequate to maintain ECCS pump protection and required flow.

Furthermore, other ECCS pumps would be sufficient to
complete the assumed safety function if no additional single
failure were to occur. The 7 day Completion Time of
Required Action E.2 to restore the inoperable channel to
OPERABLE status is reasonable based on the remaining
capability of the associated ECCS subsystems, the redundancy
available in the ECCS design, and the low probability of a

| DBA occurring during the allowed out of service time. If

the inoperable channel cannot be restored to OPERABLE status
within the allowable out of' service time, Condition H must
be entered and its Required Action taken. The Required

,

Actions do not allow placing the channel in trip since this!

action would not necessarily result in a safe state for the
channel in all events.

F.1 and F.2

j Required Action F.1 is intended to ensure that appropriate j
- actions are taken if multiple, inoperable, untripped '

I channels within similar ADS trip system A and B Functions
,

result in redundant automatic initiation capability being !

lost for the ADS. Redundant automatic initiation capability
,

is lost if either (a) one Function 4.a channel and one !
Function 5.a channel are inoperable and untripped or (b) one
Function 4.c channel and one Function 5.c channel are
inoperable and untripped.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action F.2 is not appropriate and all ADS valves must be
declared inoperable within I hour after discovery of loss of
ADS initiation capability.

I
i

i (continued)
:
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BASES

ACTIONS F.1 and F.2 (continued) ,

i

The Completion Time is intended to allow the 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 allowd outage time " clock." |
For Required Action F.1, the Completion Time only begins '

upon discovery that the ADS cannot be automatically |
initiated due to inoperable, untripped channels within |
similar ADS trip system Functions as described in the i

paragraph above. The I hour Completion Time from discovery
of loss of initiation capability is acceptable because it
minimizes risk while allowing time for restoration or
tripping of channels.

I

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable (Ref. 8) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE. If either HPCI or RCIC is inoperable, the time is
shortened to 96 hours. If the status of HPCI or RCIC
changes such that the Completion Time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC
inoperability. However, the total time for an inoperable, i

untripped channel cannot exceed 8 days. If the status of
HPCI or RCIC changes such that the Completion Time changes
from 96 hours to 8 days, the " time zero" for beginning the
8 day " clock" begins upon discovery of the inoperable,
untripped channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action F.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an initiation), Condition H must be entered and
its Required Action taken.

G.1 and G.2

Required Action G.1 is intended to ensure that appropriate
J. actions are taken if multiple, inoperable channels within
:

(continued)
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BASES

E

ACTIONS G.1 and G.2 (continued)~

similar ADS trip system Functions result in automatic
| initiation capability being lost for the ADS. Automatic
j initiation capability is lost if either (a) one Function 4.b

channel and one Function 5.b channel are inoperable, (b) a
combination of Function 4.d, 4.e, 5.d, and 5.e channels are
inoperable such that channels associated with five or more
low pressure ECCS pumps are inoperable. In this situation;

j (loss of automatic initiation capability), the 96 hour or
8 day allowance, as applicable, of Required Action G.2 is

| not appropriate, and all ADS valves aust be declared
- inoperable within 1 hour after discovery of loss of ADS

initiation capability.

| The Completion Time is intended to allow the 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."
For Required Action G.1, the Completion Time only begins;

upon discovery that the ADS cannot be automatically
initiated due to inoperable channels within similar ADS trip'

! system Functions as described in the paragraph above. The
I hour Completion Time from discovery of loss of initiation

| capability is acceptable because it minimizes risk.while
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable (Ref. 8) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE (Required Action G.2). If either HPCI or RCIC is
inoperable, the time shortens to 96 hours. If the stetus of
HPCI or RCIC changes such that the Completion Time changes
from 8 days to 96 hours, the 96 hours begins upon discovery
of HPCI or RCIC inoperability. However, the total time for
an inoperable channel cannot exceed 8 days. If the status
of HPCI or RCIC changes such that the Completion Time
changes from 96 hours to 8 days, the " time zero" for
beginning the 8 day " clock" begins upon discovery of the
inoperable channel. If the inoperable channel cannot be

L restored to OPERABLE status within the allowable out of
service time, Condition H must be entered and its Required

h Action taken. The Required Actions do not allow placing the
l

r

l

(continued)

!
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B 3.3.5.1

BASES

ACTIONS G.1 and G.2 (continued)

channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

I

IL1

With any Required Action and associated Completion Time not
met, the associated feature (s) may be incapable of
performing the intended function, and the supported
featuret:) associated with inoperable untripped channels
must be declared inoperable immediately.

SURVEILLANCE As noted in the beginning of the SRs, the SRs for each ECCS
REQUIREMENTS instrumentation Function are found in the SRs column of

Table 3.3.5.1-1.
.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated

.

Conditions and Required Actions may be delayed for up to j
6 hours as follows: (a) for functions 3.c and 3.f; and J
(b) for Functions other than 3.c and 3.f provided the
associated Function or redundant Function maintains ECCS
initiation capability. Upon completion of the Surveillance, ,

or expiration of the 6 hour allowance, the channel must be j
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken. This Note is based on
the reliability analysis (Ref. 8) assumption of the an: rage
time required to perform channel surveillance. That
analysis demor.:trated that the 6 hour testing allowance does
not significantly reduce the probability that the ECCS will
initiate when necessary.

SR 3.3.5.1.1

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 !

!

(continued) |

|
|
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B 3.3.5.1

BASES

SURVEILLANCE SR 3.3.5.1.1 (continued)
REQUIREMENTS

approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK guarantees
that undetected outright channel failure is limited to
12 hours; thus, it is key to verifying the instrumentation
continues to operate properly between each CHANNEL
CALIBRATION.

Agreement criteria are determined by the plant 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
instrument has drifted outside its limit.

The Frequency is based upon 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 channels required by the LCO.

SR 3.3.5.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 92 days is based on the reliability
analyses of Reference 8.

SR 3.3.5.1.3 and SR 3.3.5.1.4

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel

(continued)
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SURVEILLANCE SR 3.3.5.1.3 and SR 3.3.5.1.4 (continued)
REQUIREMENTS

adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency of SR 3.3.5.1.3 is based upon the assumption
of a 92 day calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

The Frequency of SR 3.3.5.1.4 is based upon the assumption
of an 18 month calibration interval in ti,e determination of

the magnitude of equipment drift in the setpoint analysis.

SR 3.3.5.1.5

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY.of the required initiation logic and simulated
automatic actuation for a specific channel. The system
functional testing performed in LC0 3.5.1, LC0 3.5.2,
LC0 3.8.1, and LC0 3.8.2 overlaps this Surveillance to
complete testing of the assumed safety function.

The 18 month Frequency is based on the need to perform the
Surveillance under the conditions that apply during a plant
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.

REFERENCES 1. Amendment No. 7 to Facility License No DPR-46 for the
Cooper Nuclear Station, February 6,1975.

2. Cooper Nuclear Station Design Change 94-33?
December 1994.

3. NEDC 97-023, "HPCI Minimum Flow Line Analysis."

4. 10 CFR 50.36(c)(2)(ii).

5. USAR, Section V-2.4.

6. USAR, Section VI-5.0.

(continued)
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BASES

REFERENCES 7. USAR, Chapter XIV.
,

(continued) ,

8. NEDC-30936-P-A, "BWR Owners' Group Technical '

Specification Improvement Analyses for ECCS Actuation :Instrumentation, Part 2," December 1988.
[
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RCIC System Instrumentation '

B 3.3.5.2
i

B 3.3 INSTRUMENTATION I

B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

i

BASES

|
1

BACKGROUND The purpose of the RCIC System instrumentation is to
initiate actions to ensure adequate core cooling when the
reactor vessel is isolated from its primary heat sink (the

4

. main condenser) and normal coolant makeup flow from the |

! Reactor Feedwater System is insufficient or unavailable,
such that RCIC System initiation occurs and maintains
sufficient reactor water level such that an initiation of
the low pressure Emergency Core Cooling Systems (ECCS) pumps I
does not occur. A more complete discussion of RCIC System '

operation is provided in the Bases of LC0 3.5.3, "RCIC,

' System."

The RCIC System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of

| Reactor Vessel Water Level-tow Low (Level 2). The variable
| is monitored by four level switches that are connected to

relays whose contacts are arranged in a one-out-of-two taken,

! -twice logic arrangement. Once initiated, the RCIC logic
seals in and can be reset by the operator only when the

| reactor vessel water level signals have cleared. '

The RCIC test line isolation valves are closed on a RCIC
initiation signal to allow full system flow.

| The RCIC System also monitors the water level in the
emergency condensate storage tanks (ECST) since this is the
initial source of water for RCIC operation. Reactor grade
water in the ECSTs is the normal source. The ECST suction
source consists of two ECSTs connected in parallel to the
RCIC pump suction. Upon receipt of a RCIC initiation
signal, the ECSTs suction valve is automatically signaled to
open (it is normally in the open position) unless the pump

| suction from the suppression pool valve is open. If the
| water level in the ECSTs falls below a preselected level,
| first the suppression pool suction valve automatically
| opens, and then the ECSTs suction valve automatically
| closes. Two level switches are used to detect low water
'

level in the ECSTs. Either switch can cause the suppression
pool suction valve to open. The opening of the suppression

i pool suction valve causes the ECSTs suction valve to close.

;

(continued)4
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BASES

|
1

BACKGROUND To prevent losing suction to the pump when automatically
(continued) transferring suction from the ECSTs to the suppression pool

on low ECST level, the suction valves are interlocked so
that the suppression pool suction path must be open before ;

the ECST suction path automatically closes.

Tne RCIC System provides makeup water tc the reactor until '

the reactor vessel water level reaches the high water level
(Level 8) setting (two-out-of-two logic), at which time the
RCIC turbine trip-throttle valve closes. The RCIC System
restarts if vessel level again drops to the low level ,

initiation point (Level 2).

APPLICABLE The function of the RCIC System is to respond to transient
SAFETY ANALYSES, events by providing makeup coolant to the reactor. The
LCO, and RCIC System is not an Engineered Safety Feature System and
APPLICABILITY no credit is taken in the safety analyses for RCIC System

operation. Based on its contribution to the reduction of
overall plant risk, however, the system, and therefore its
instrumentation meets Criterion 4 of 10 CFR 50.36(c)(2)(ii)
(Ref. 1).

The OPERABILITY of the RCIC System instrumentation is
dependent upon the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.5.2-1. Each Function must have a required number
of OPERABLE channels with their setpoints within the
specified Allowable Values, where appropriate. The actual
setpoint is calibrated consistent with applicable setpoint
methodology assumptions.

Allowable Values are specified for each RCIC System
instrumentation Function specified in the Table. Nominal
trip setpoints are specified in the setpoint calculations.
The setpoint calculations are performed using methodology
described in NEDC-31336P-A, " General Electric Instrument
Setpoint Methodology," dated September 1996. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between CHANNEL CALIBRATIONS.

i

.

(continued)
.
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|
4

lAPPLICABLE Operation with a trip setpoint less conservative than the
SAFETY ANALYSES, nominal trip setpoint, but within its Allowable Value,
LCO, and is acceptable. A channel is inoperable if its actual
APPLICABILITY trip setpoint is not within its required Allowable Values.

(continued) Trip setpoints are those predetermined values of output at
which an action should take place. The setpoints are
compared to the actual process parameter (e.g., reactor !
vessel water level), and when the measured output value of I

the process parameter exceeds the setpoint, the associated
device (e.g., switch) changes state. The analytic limits
are derived from the limiting values of the process j

parameters obtained from the analysis. The Allowable Values !

are derived from the analytic limits, corrected for
calibration, process, and some of the instrument errors. I
The trip setpoints are then determined, accounting for the !

remaining instrument errors (e.g., drift). The trip
;

setpoints derived in this manner provide adequate protection i

because instrumentation uncertainties, process effects,
calibration tolerances, instrument drift, and severe

environment errors (for channels that must function in harsh
environments as defined by 10 CFR 50.49) are accounted for.

The. individual Functions are required to be OPERABLE in
MODE 1, and in MODES 2 and 3 with reactor steam dome
pressure > 150 psig since this is when RCIC is required to
be OPERABLE. (Refer to LC0 3.5.3 for Applicability Bases
for the RCIC System.)

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below un a Function by
Function basis.

1. Reactor Vessel Water Level - Low Low (Level 2)

Low reactor pressure vessel (RPV) water level indicates that
normal feedwater flow is insufficient to maintain reactor
vessel water level and that the capability to cool the fuel
may be threatened. Should RPV water level decrease too far,
fuel damage could result. Therefore, the RCIC System is
initiated at Level 2 to assist in maintaining water level
above the top of the active fuel.

Reactor Vessel Water Level--Low Low (Level 2) signals are
initiated from four level switches that sense the difference

(continued)
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APPLICABLE 1. Reactor Vessel Water Level - Low Low flevel 21
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY between the pressure due to a constant column of water

(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. !

The Reactor Vessel Water Level-Low Low (Level 2) Allowable ,

Value is set high enough such that for complete loss of j
feedwater flow, the RCIC System flow with high pressure '

coolant injection assumed to fail will be sufficient to
avoid initiation of low pressure ECCF at Level 1.

<

Four channels of Reactor Vessel Water Level-Low Low
(Level 2) Function are available and arc. required to be
OPERABLE when RCIC is required to be OPERABLE to ensure that
no single instrument failure can preclude RCIC initiation.
Refer to LC0 3.5.3 for RCIC Applicability Bases.

2. Reactor Vessel Water Level - Hiah (Level 8_1

High RPV water level indicates that sufficient cooling water '

inventory exists in the reactor vessel such that there is no
3

danger to the fuel. Therefore, the' Level 8 signal is used :
'to close the RCIC steam supply shutoff and turbine

trip-throttle valves to prevent overflow into the main steam
lines (MSLs).

Reactor Vessel Water Level-High (Level 8) signals for RCIC
are initiated from two level switches from the narrow range
water level measurement instrumentation, which sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel. Both Level 8
signals are required in order to trip the RCIC turbine trip |

throttle valve.

The Reactor Vessel Water Level-High (Level 8) Allowable
Value is high enough to preclude isclating the injection
valve of the RCIC during normal operation, yet low enough to
trip the RCIC System prior to water overflowing into the

|
MSLs.

|

| Two channels of Reactor Vessel Water Level-High (Level 8)
; Function are available and are required to be OPERABLE when

!

(continued).

i
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APPLICABLE 2. Reactor Vessel Water Level - Hiah (Level 8) (continued)
SAFETY ANALYSES,
LCO. and RCIC is required to be OPERABLE to ensure that no single
APPLICABILITY instrument failure can preclude RCIC initiation. Refer to

LC0 3.5.3 for RCIC Applicability Bases.

3. Emeroency Condensate Storace Tank (ECST) Level - Low

Low level in the ECSTs indicates the unavailability of an
adequate supply of makeup water from this normal source.
Normally the suction valve between the RCIC pump and the
ECSTs is open and, upon receiving a RCIC initiation signal,
water for RCIC injection would be taken from the ECSTs.

,

However, it the water level in either ECST falls below a 1

preselected level, first the suppression pool suction valve i
automatically opens, and then the ECST suction valve |
automatically closes. This ensures that an adequate supply l

'of makeup water is available to the RCIC pump. To prevent
losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must '

be open before the ECST suction valve automatically closes.

Two level switches are used to detect low water level in
theECSTs. The ECST Level-Low function Allowable Value is
set high enough to ensure adequate pump suction head while
water is being taken from the ECSTs.

Two channels of ECST Level-Low function are available and
are required to be OPERABLE when RCIC is required to be
OPERABLE to ensure that no single instrument failure can
preclude RCIC swap to suppression pool source. Refer to
LC0 3.5.3 for RCIC Applicability Bases.

ACTIONS A Note has been provided to modify the ACTIONS related to
RCIC System instrumentation channels. Section 1.3,

Completion Times, specifies that once a Condition has been
entered, subsequent divisions, 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. Section 1.3 also specifies that
| Required Actions of the Condition continue to apply for each
j additional failure, with Completion Times based on initial

(continued)-

.
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'

B 3.3.5.2

BASES

!

ACTIONS
. entry into the Condition. However, the Required Actions for |

(continued) inoperable RCIC System instrumentation channels provide '

appropriate compensatory measures for separate inoperable
channels. As such, a Note has been provided that allows |

separate Condition entry for each inoperable RCIC System
instrumentation channel.

821
,

Required Action A.1 directs entry into the appropriate
Condition referenced in Table 3.3.5.2-1. The applicable
Condition referenced in the Table is Function dependent. i
Each time a channel is discovered to be inoperable,

,

Condition A is entered for that channel and provides for i

transfer to the appropriate subsequent Condition.

B.1 and B.2 '

!

Required Action B.1 is intended to ensure that appropriate i

actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic initiation capability for the RCIC System. In
this case, automatic initiation capability is lost if two
Function 1 channels in the same trip system are inoperable
and untripped. In this situation (loss of automatic
initiation capability), the 24 hour allowance of Required
Action B.2 is not appropriate, and the RCIC System must be
declared inoperable within I hour after discovery of loss of ,

RCIC initiation capability.

The Completion Time is intended to allow the 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."
For Required Action B.1, the Completion Time only begins
upon discovery that the RCIC System cannot be automatically
initiated due to two inoperable, untripped Reactor Vessel
Water Level--Low Low (Level 2) channels in the same trip
system. The 1 hour Completion Time from discovery of loss
of initiation capability is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channel s .

,

!
|

(continued)
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ACTIONS B.1 and B.2 (continued)
!

Because of the redundancy of sensors available to provide
'

initiation signals and the fact that the RCIC System is not |
assumed in any accident or transient analysis, an allowable
out of service time of 24 hours has been shown to be
acceptable (Ref. 2) to permit restoration of any inoperable
channel to OPERABLE status. If the inoperable channel
cannot be restored to OPERABLE status within the allowable
out of service time, the channel must he placed in the j
tripped condition per Required Action B..?. Placing the i

inoperable channel in trip would conservaiively compensate
for the inoperability, restore capability to accommodate a i

single failure, and allow operation to continue. '

Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result _in an initiation), Condition E
must be entered and its Required Action taken.

l

Ed

A risk based analysis was performed and determined that an
allowable out of service time of 24 hours (Ref. 2) is
acceptable to permit restoration of any inoperable channel
to OPERABLE status (Required Action C.1). A Required Action
(similar to Required Action B.1) limiting the allowable out
of service time, if a loss of automatic RCIC initiation
capability exists, is not required. Th;s Condition applies
to the Reactor Vessel Water Level--High (Level 8) Function
whose logic is arranged such that any inoperable channel
will result in a loss of automatic RCIC initiation
capability (closure of the turbine trip-throttle valve). As
stated above, this loss of automatic RCIC initiation
capability was analyzed and determined to be acceptaale.
The Required Action does not allow placing a channel in trip
since this action would not necessarily result in a sife
state for the channel in all events.

D.1. D.2.1 and D.2.2

Required Action D.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in automatic
component initiation capability being lost for the

(continued)
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BASES

ACTIONS D.I. D.2.1. and 0.2.2 (continued)

feature (s). For Required Action D.1, the RCIC System is the
only associated feature. In this case, automatic initiation
capability is lost if two Function 3 channels are inoperable
and untripped. In this situation (loss of automatic suction
swap), the 24 hour allowance of-Required Actions D.2.1
and D.2.2 is not appropriate, and the RCIC System must be

;

declared inoperable within 1 hour from discovery of loss of
.

RCIC initiation capability. As noted, Required Action D.1 !

is only applicable if the RCIC pump suction is not aligned
to the suppression pool since, if aligned, the Function is
already performed. ;

The Completion Time is intended to allow the 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 "c'ock."
For Required Action D.1, the Completion Time only begins ;

upon discovery that the RCIC System cannot be automatically
'

aligned to the suppression pool due to two inoperable,
untripped channels in the same Function. The 1 hour
Completion Time from discovery of loss of initiation ;

capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

,

Because of the redundancy of sensors available to provide
initiation signals and the fact that the RCIC System is not
assumed in any accident or transient analysis, an allowable
out of service time of 24 hours has been shown to be
acceptable (Ref. 2) to permit restoration of any inoperable
channel to OPERABLE status.- If the inoperable channel
cannot be restored to OPERABLE status within the allowable
out of service time, the channel must be placed in the
tr' ped condition per Required Action D.2.1, which performs
the intended function of the channel (shifting the suction
source to the suppression pool). Alternatively, Required
Action D.2.2 allows the manual alignment of the RCIC suction
to the suppression pool, which also performs the intended
function. If Required Action D.2.1 or D.2.2 is performed,
measures should be taken to ensure that the RCIC System
piping remains filled with water. If it is not desired to

i perform Required Actions D.2.1 and 0.2.2 (e.g., as in the
case where shifting the suction source could drain down the
RCIC suction piping), Condition E must be entered and its
Required Action taken.

'

(continued)
!

(
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BASES

I

ACTIONS Ll |
(continued) )

With any Required Action and associated Completion Time not
met, the RCIC System may be incapable of performing the
intended function, and the RCIC System must be declared
inoperable immediately.

.

SURVEILLANCE As noted in the beginning of the SRs, the SRs for each RCIC
REQUIREMENTS System instrumentation Function are found in the SRs column

4

of Table 3.3.5.2-1. !

The Surveillances are modif M by 2 Note to indicate that )
when a channel is placed in an inoperable status solely for

,

performance of required Surveillances, entry into associated i

Conditions and Required Actions may be delayed as follows:
(a) for up to 6 hours for Function 2; and (b) for up to
6 hours for Functions 1 and 3, provided the associated
Function maintains trip capability, Upon completion of the
Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.

,

This Note is based on the reliability analysis (Ref. 2) 1

assumption of the average time required to perform channel
surveillance. That analysis demonstrated that the 6 hour |
testing allowance does not significantly reduce the |

'

probability that the RCIC will initiate when necessary.

SR 3.3.5.2.1

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 parameter on other similar
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or

(continued)
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SURVEILLANCE SR 3.3.5.2.1 (continued)
REQUIREMENTS

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 by the plant 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
instrument has drifted outside its limit.

The Frequency is based upon 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 channels required by the LCO.

SR 3.3.5.2.2

A CHANNEL FUNCTIONAL TEST is. performed on each required
channel to ensure that the channel will perform the intended
function.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The frequency of 92 days is. based on the reliability
analysis of Reference 2.

SR 3.3.5.2.3 and SR 3.3.5.2.4

A CHANNEL CAllBRATION is a complete check of the instrument
loop and the sensor. This. test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

|

(continued)
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BASES

SURVEILLANCE SR 3.3.5.2. 3 and SR 3.3.5.2.4 (continued)
REQUIREMENTS . _

,

The Frequency of SR 3.3.5.2.3 is based upon the assumption !of a 92 day calibration interval in the determination of the ,

magnitude of equipment drift in the setpoint analysis. '

The Frequency of SR.3.3.5.2.4 is based upon the assumption |
of an 18 month calibration interval in the determination of
the magnitude of equipment drift in the setpoint analysis.

;

'

SR 3.3.5.2.5

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific

l channel. The system functional testing performed in
LC0 3.5.3 overlaps this Surveillance to provide complete
testing of the safety function.

The 18 month Frequency is based on the need to perform this
Survei'ilance under th conditions that apply during a plant

j outage khd the poten. M for an unplanned transient if the
Surveillance were performed with the reactor at power.;

! Operating' experience has shown that these components usually 1

pass the Surveillance when performed at the 18 month
( Frequency.

REFERENCES 1. 10 CFR 50.36(c)(2)(ii).

2. GENE-770-06-2, " Addendum to Bases for Changes to a

Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications," February 1991.

,

i

i
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!
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Primary Containment Isolation Instrumentation
B 3.3.6.1

B 3.3 INSTRUMENTATION

8 3.3.6.1 Primary Containment Isolation Instrumentation

BASES

BACKGROUND The primary containment isolation instrumentation
automatically initiates closure of appropriate primary
containment isolation valves (PCIVs). The function of the
PCIVs, in combination with other accident mitigation
systems, is to limit fission product release during and
following postulated Design Basis Accidents (DBAs). Primary
containment isolation within the time limits specified for
those isolation valves designed to close automatica?ly
ensures that the release of radioactive material to the
environment will be consistent with the assumptions used in
the analyses for a DBA.

The isolation instrumentation includes the sensors, relays,
and switches that are necessary to cause initiation of
primary containment and reactor coolant pressure boundary
(RCPB) isolation. Most channels include electrical
equipment (e.g., pressure switches) that compares measured
input signals with pre-established setpoints. When the
setpoint is exceeded, the channel output relay actuates,
which then outputs a primary containment isolation signal to
the isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameters. The
input parameters to the isolation logics are (a) reactor
vessel level, (b) drywell pressure, (c) main steam tunnel
temperatures, (d) main steam line flow, (e) main steam line
pressure, (f) condenser vacuum, (g) high pressure coolant
injection (HPCI) and reactor core isolation cooling (RCIC)
steam line flow, (h) HPCI and RCIC steam line pressure,
(i) HPCI and RCIC steam line area temperatures, (j) reactor
water cleanup (RWCU) flow, (k) RWCU area temperatures,
(1) Standby Liquid Control (SLC) System initiation, (m) main
steam line radiation, (n) reactor building ventilation
exhaust plenum radiation, and (o) reactor pressure.
Redundant sensor input signals from each parameter are
provided for initiation of isolation.

Primary containment isolation instrumentation has inputs to
i the trip logic of the isolation functions listed below.
!

4

(continued)

Cooper B 3.3-137 Revision 0

:



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

i

1
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BASES

BACKGROUND 1. Main Steam Line Isolation
(continued)

Most MSL Isolation Functions receive inputs from four
channels. The outputs from these channels are combined in a
one-out-of-two taken twice logic to initiate isolation of
the Group I isolation valves (MSIVs and MSL drains). To
initiate a Group I isolation valve closure, both trip
systems must be tripped.

The exceptions to this arrangement are the Main Steam Line
Flow-High Function and Main Steam Tunnel Temperature-High
Functions. The Main Steam Line Flow-High Function uses
16 flow channels, four for each steam line. One channel
from each steam line inputs to one of the four trip strings.
Two trip strings make up each trip system and both trip
systems must trip to cause an MSL isolation. Each trip
string has four inputs (one per MSL), any one of which will
trip the trip string. The trip strings are arranged in a
one-out-of-two taken twice logic. This is effectively a
one-out-of-eight taken twice logic arrangement to initiate a
Group I isolation.

The Main Steam Tunnel Temperature-High Function receives
input from 16 temperature switches located in the steam
tunnel. These switches are physically located along and in
the vicinity of the steam lines in groups of eight (8).
There are two locations in the steam tunnel (upper / east and
lower / west) . For each location, four of the eight switches
input into trip system A, the other four into trip system B.
The four switches per location are electrically connected in
series with switches in other locations and with normally
energized trip relays. Any one switch tripping in its trip
system plus any one switch tripping in the other trip system
will result in isolation of the MSIVs and MSL drains. For
purposes of this specification, each temperature switch is
considered a " channel".

2. Primary Containment Isolation

Most Primary Containment Isolation Functions receive inputs
from eight channels. The outputs from these channels are

(continued)
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BACKGROUND 2. Primary Containment Isolation (continued)

arranged into two one-out-of-two taken twice logic trip
systems. One trip system initiates isolation of all inboard
primary containment isolation valves, while the other trip
system initiates isolatMn of all outboard primary j

containment isolation vai Each logic closes one of the
two valves on each pene . 1, so that operation of either
logic isolates the penetration.

The exception to this arrangement is the Main Steam Line
Radiation-High Function. This Fun tion has four channels,
whose outputs are arranged in two, two-out-of-two logic trip
systems for the recirculation sample valves, and in two,
one-out-of-two logic trip systems for the mechanical vacuum
pump and associated isolation valves. Each of the
recirculation sample valve trip systems isolates one of the
two valves. Both of the mechanical vacuum pump trip systems
must actuate to trip the mechanical vacuum pump and isolate
the associated valves.

The valves isolated by each of the Primary Containment
Isolation Functions are listed in Reference 1.

3. 4. Hiah Pressure Coolant In.iection System Isolation and
Reactor Core Isolation Coolina System Isolation

The Steam Line Flow-High Functions that isolate HPCI and
RCIC receive input from two channels, with each channel
comprising one trip system using a one-out-of-one logic.
Each of the two trip systems in each isolation group (HPCI
and RCIC) is connected to one of the two valves on each
associated penetration. Each HPCI and RCIC steam Line
Flow-High Channel has a time delay relay to prevent
isolation due to flow transients during startup.

The HPCI and RCIC Isolation Functions for Steam Supply
Pressure-Low receive inputs from four channels. The outputs
from t',ese channels are combined in two trip systems, each
with two-out-of-two logic to initiate isolation of the
associated valves. One trip system isolates the inboard
valve and the other trip system isolates the outboard valve.

(continued)
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BACKGROUND 3 , 4 .- Hiah Pressure Coolant In.iection System Isolation and
_

Reactor Core Isolation Coolina System Isolation (contirued)

The HPCI Steam Line Space Temperature-High Function receives
input from 32 bimetallic temperature switches physically
located along and in the vicinity of the HPCI steam line.
Additionally, 48 temperature switches located along and in
the vicinity of the RHR steam condensing mode steam lines
input into this Function. These 80 switches are located in
groups of eight (8). The 32 HPCI steam line switches cover
four locations; RHR injection vaive room, torus area west,
SW qqadrant, and the HPCI pump room. The 48 RHR steam
condensing line switches cover six locations, torus area NW,
t'arun area SW, RHR HX room 903' level (2 locations), and RHR
HX room 931' level (2 locations). For each location, four
switches input into trip system A, the other four switches
input to trip system B. Each set of four switches is
arranged in a one-of-two taken twice logic trip system. One
trip system isolates the HPCI steam line inboard isolation
valves and the other trip system isolates the HPCI steam
line outboard valves. For purposes of this specification,
each temperature switch is considered a " channel".

The RCIC Steam Line Space Temperature-High Ftmetion receives
input from 16 bimetallic temperature switches located along
and in the vicinity of the RCIC steam line; 8 switches are
located in the torus area NE, the remaining 8 are located in
the NE quadrant RCIC pump room. For each location, four
switches input to trip system A, the other four switches
input to trip system B. Each set of four switches is
arranged in a one-out-of-two taken twice logic trip system.
One trip system isolates the RCIC Steam Line Inboard
Isolation Valve, and the other trip system isolates the RCIC
Steam Line Outboard Isolation Valve. For purposes of this
specification, each temperature switch is considered a
" channel".

The HPCI and RCIC Steam Line Flow-High Functions, Steam
Supply Pressure-Low Functions, and Steam Line Space
Temperature-High Functions isolate the associated steam
supply. The Functions associated with HPCI close the HPCI
pump suction valve from the suppression pool (if the ECST
suction valve is open), close the HPCI turbine exhaust line

(continued)
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BACKGROUND 3. 4. Hiah Pressure Coolant In.iection System Isolation and

RE to- Core isolation Coolina System Isolation (continued)

drain pot drain valves, and cause a HPCI turbine trip which >

closes the HPCI minimum flow valve. The Functions
associated with RCIC cause a RCIC turbine trip which closes
the RCIC minimum flow valve.

5. Reactor Water Cleanuo System Isolation

The Reactor Vessel Water Level-Low (Level 3) Isolation
Function receives input from four reactor vessel water level
channels. The outputs from the reactor vessel water level
channels are connected into two one-out-of-two taken twice
trip systems. The RWCU Flow-High Function receives input
from two channels, with each channel in one trip system
using a one-out-of-one logic, with one channel tripping the
inboard RWCU isolation valve and one channel tripping the
outboard RWCU isolation valve. The RWCU System Space
Temperature-High Function receives input from 48 bimetallic
temperature switches. These switches are physically located
along and in the vicinity of the RWCU system high
temperature piping in groups of eight (8). Thus, there are
six (6) locations; RWCU HX room NW (RWCU supply line), RWCU
pump rooms (2 locations), RWCU HX room (pump discharge line
to Regenerative HX), torus area south, and torus area east.
For each location, four switches input into trip system A,
the other four switches input into_ trip system B. Each set
of four switches is arranged in a one-out-of-two taken twice
logic in series with a normally deenergized trip relay.
Actuation of the correct combination of two switches will
initiate the corresponding trip system. Trip system A
isolates the RWCU supply line inboard isolation valve, and
trip system B isolates the RWCU supply line outboard
isolation valve. For purposes of this specification, each
temperature switch is considered a " channel".

The SLC System Isolation Function receives input from
two channels (one channel in each trip system), arranged in
a one-out-of-one logic. A channel consists of one of the
two control room SLC pump start switches which inputs
directly into one of the two RWCU isolation logic trip
systems. Placing the SLC Pump A control switch to " Start"

I will isolate the RWCU inboard isolation valve. Placing the

(continued)
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| BASES |
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BACKGROUND 5. Reactor Water Cleanuo System Isolation (continued) )
SLC Pump B control switch to " Start" will isolate the RWCU
outboard isolation valve.

|
l

6. Shutdown Coolino System Isolation '

The Reactor Vessel Water Level-Low (Level 3) Function
receives input from eight reactor vessel water level

o channels. The outputs from the reactur vessel water level
channels are cornected to two one-out-of-two taken twice
trip systems. Each of the two trip systems is connected to
one of the two valves on the RHR shutdown cooling pump
suction penetration and one of the two inboard LPCI
injection valves if in the shutdown cooling mode. The
Reactor Vessel Pressure-High Function receives input from
two channels, with each channel in one trip system using a
one-out-of-one logic. Each of the two trip systems is
connected to one of the two valves on the RHR shutdown
cooling pump suction penetration.

APPLICABLE The' isolation signals generated by the primary containment
SAFETY ANALYSES, isolation instrumentation are implicitly assumed in the
LCO, and safety analyses of Reference 2 to initiate closure
APPLICABILITY of valves to limit offsite doses. Refer to LCO 3.6.1.3,

" Primary Containment Isolation Valves (PCIVs)," Applicable
Safety Analyses Bases for more detail of the safety
analyses.

Primary containment isolation instrumentation satisfies
Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 3). Certain
instrumentation Functions are retained for other reasons and
are described below in the individual Functions discussion.

The OPERABILITY of the primary containment instrumentation
is dependent on the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.6.1-1. Each Function must have a required number

!

! (continued)
,

Cooper B 3.3-142 Revision 0



Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

APPLICABLE of OPERABLE channels, with their setpoints within the
SAFETY ANALYSES, specified f.llowable Values, where appropriate. A channel is
LCO, and ino,,erable if its actual trip setpoint is not within its
APPLICABILITY required Allowable Value. The actual setpoint is calibrated

(continued) consistent with applicable setpoint methodology assumptions.

Allowable Values are specified for each Primary Containment
Isolation Function specified in the Table. Nominal trip
setpoints are specified in the setpoint calculations. The
setpoint calculations are performed using methodology
described in NEDC-31336P-A, " General Electric Instrument
Setpoint Methodology," dated September 1996. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. Trip setpoints are those predetermined values
of output at which an action should take place. The
setpoints are compared to the actual process parameter
(e.g., reactor vessel water level), and when the measured
output value of the process parameter exceeds the setpoint,
the associated device (e.g., switch) changes state. The
analytic limits are derived from the limiting values of the
process parameters obtained from the safety analysis or
other appropriate documents. The Allowable Values are
derived from the analytic limits, corrected for calibration,
process, and some of the instrument errors. The trip
setpoints are then determined accounting for the remaining
instrument errors (e.g., drift). The trip setpoints derived
in this manner provide adequate protection because
instrumentation uncertainties, process effects, calibration
tolerances, instrument drift, and severe environment errors ;

(for channels that must function in harsh environments as
defined by 10 CFR 50.49) are accounted for.

Certain Emergency Core Cooling Systems (ECCS) and RCIC
valves (e.g., minimum flow) also serve the dual function of
automatic PCIVs. Thr; signals that isolate these valves are
also associated with the automatic initiation of the ECCS
and RCIC. The instrumentation requirements and ACTIONS |

associated with these signals are addressed in LC0 3.3.5.1,
" Emergency Core Cooling Systems (ECCS) Instrumentation," and
LC0 3.3.5.2, " Reactor Core Isolation Cooling (RCIC) System
Instrumentation," and are not included in this LCO.

(continued) ;
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APPLICABLE In general, the individual Functions are required to be
SAFETY ANALYSES OPERABLE in MODES 1, 2, and 3 consistent with the
LCO, and Applicability for LCO 3.6.1.1, " Primary Containment."
APPLICABILITY Functions that have different Applicabilities are discussed

(continued) below in the individual Functions discussion.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

Main Steam Line Isolation

1.a. Reactor Vessel Water Level - Low Low Low (Level 1)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
Therefore, isolation of the MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water Level-Low Low
Low (Level 1) Function is one of the many Functions assumed
to be OPERABLE and capable of providing isolation signals.
The Reactor Vessel Water Level-Low Low Low (Level 1) i

Function associated with isolation is assumed in the
analysis of the recirculation line break (Ref. 4). The I

isolation of the MSLs on Level 1 supports actions to ensure I

that offsite dose limits are not exceeded for a DBA.

Reactor vessel water level signals are initiated from four i
level transmitters that sense the difference between the |

pressure due to a constant column of water (reference leg) ;

and the pressure due to the actual water level (variable i

leg) in the vessel. Four channels of Reactor Vessel Water
Level-Low Low Low (Level 1) Function are available and are
required to be OPERABLE to ensure that no single instrument I
failure can preclude the isolation function. |

The Reactor Vessel Water Level-Low Low Low (Level 1)
Allowable Value is chosen to be the same as the ECCS Level 1
Allowable Value (LC0 3.3.5.1) to ensure that the MSLs
isolate on a potential loss of coolant accident (LOCA) to
prevent offsite doses from exceeding 10 CFR 100 limits.

This Function isolates the MSIVs and MSL drains.
l

(continued)
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BASES

APPLICABLE 1.b. Main Steam Line Pressure - Low
SAFETY ANALYSES,
LCO, and Low MSL pressure indicates that there may be a problem with
APPLICABILITY the turbine pressure regulation, which could result in a low

(continued) reactor vessel water level condition and the RPV cooling
down more than 100*F/hr if the pressure loss is allowed to
continue. The Main Steam Line Pressurs-Low Function is
directly assumed in the analysis of the Digital
Electro-Hydraulic (DEH) System pressure controller failure
(Ref. 5). For this event, the closure of the MSIVs ensures
that the RPV temperature change limit (100*F/hr) is not
reached. In addition, this function supports actions to
ensure that Safety Limit 2.1.1.1 is not exceeded. (This
function closes the MSIVs prior to pressure decreasing below
785 psig, which results in a scram due to MSIV closure, thus
reducing reactor power to < 25% RTP.)

The MSL low pressure signals are initiated from four
switches that are connected to the MSL header. The switches
are arranged such that, even though physically separated
from each other, each switch is able to detect low MSL
pressure. Four channels of Main Steam Line Pressure-Low
Function are available and are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function.

The Allowable Value was selected to be high enough to
prevent excessive RPV depressurization.

The Main Steam Line Pressure-Low Function is only required
to be OPERABLE in MODE 1 since this is when the assumed
transient has been analyzed (Ref. 5). In addition, thi-

Function is interlocked with the reactor mode switch sJ.
that it is automatically bypassed when not in run.

This Function isolates the MSIVs and MSL drains.

l.c. Main Steam Line Flow - Hiah

Main Steam Line Flow-High is provided to detect a break of
the MSL and to initiate closure of the MSIVs. If the steam
were allowed to continue flowing out of the break, the
reactor would depressurize and the core could uncover. If

the RPV water level decreases too far, fuel damage could
occur. Therefore, the isolation is initiated on high flow
to prevent or minimize core damage. The Main Steam Line

(continued)
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BASES

APPLICABLE 1.c. Main Steam Line Flow-Hiah (continued)
SAFETY ANALYSES,
LCO, and Flow--High Function is directly assumed in the analysis of
APPLICABILITY the main steam line break (MSLB) (Ref. 6). The isolaticn

action, along with the scram function of the Reactor
Protection System (RPS), ensures that the fuel peak cladding
temperature remains below the limits of 10 CFR 50.46 and
offsite doses do not exceed the 10 CFR 100 limits.

The MSL flow signals are initiated from 16 differential
pressure switches that are connected to the four MSLs. The
differential pressure switches are arranged such that, even
though physically separated from each other, all four
connected to one MSL would be able to detect the high flow.
Four channels of Main Steam Line Flow--High Function for
each MSL (two channels per trip system) are available and
are required to be OPERABLE so that no single instrument
failure will preclude detecting a break in any individual>

MSL.

The Allowable Value is chosen to ensure that offsite dose
limits are not exceeded due to the break.

This Function isolates the MSIVs and MSL drains.

1.d. Condenser Vacuum - Low

The Condenser Vacuum--Low Function is provided to prevent
overpressurization of the main condenser in the event of a
loss of the main condenser vacuum. Since the integrity of
the condenser is an assumption in offsite dose calculations,
the Condenser Vacuum--Low Function is assumed to be OPERABLE
and capable of initiating closure of the HSIVs. The closure
of the MSIVs is initiated to prevent the addition of steam
that would lead to additional condenser pressurization and
possible rupture of the diaphragm installed to protect the
turbine exhaust hood, thereby preventing a potential
radiation leakage path followin) an accident.

Condenser vacuum pressure signals are derived from four
pressure switches that sense the pressure in the condenser.
Four channels of Condenser Vaculm--Low Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can pretiude the isolation
function.

(continued)
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APPLICABLE I.d. Condenser Vacuum-low (continued)
3AFETY ANALYSES,
LCO, and The Allowable Value is chosen to prevent damage to the
APPLICABILITY condenser due to pressurization, thereby ensuring its

integrity for offsite dose analysis. As noted (footnote (a)
to Table 3.3.6.1-1), the channels are not required to be
OPERABLE in MODES 2 and 3 when all turbine stop valves
(TSVs) are closed, since the potential for condenser
overpressurization is minimized. Switches are provided to
manually bypass the channels when all TSVs are closed.

This Function isolates the MSIVs and MSL drains.

l.e. Main Steam Tunnel Temperature - Hiah

The Main Steam Tunnel Temperature-High Function is provided
to detect a break in a main steam line and provides
diversity to the high flow instrumentation. High
temperatures in the Main Steam Tunnel could indicate a
breach of a main steam line. The automatic closure of the
MSIVs and main steam line drains prevents excessive loss of
reactor coolant and the release of significant amounts of
radioactive material from the nuclear system process
t'oundary.

flain Steam Tunnel temperature signals are initiated from
16 steam tunnel temperature switch channels. For each
physical location of eight channels, two channels per trip
system are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

The Allowable Value is chosen to detect a leak equivalent to
between 1% and 10% rated steam flow.

This Function isolates the MSIVs and MSL drains.

(continued)
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APPLICABLE Primary Containment Isolation

SAFETY ANALYSES,
LCO, and 2.a. Reactor Vessel Water Level - Low (Level 3) i

APPLICABILITY 1

(continued) Low RPV water level indicates that the capability to cool
the fuel may be threatened. The valves whose penetrations
communicate with the primary containment are isolated to
limit the release of fission products. The isolation of the
primary containment on Level 3 supports actions to ensure ,

that offsite dose limits of 10 CFR 100 are not exceeded. |

The Reactor Vessel Water Level-L:w (Level 3) Function
associated with isolation is implicitly assumed in the USAR
analys.s as these leakage paths are assumed to be isolated
post LOCA.

Reactor Vessel Water Level-Low (Level 3) signals are
initiated from four level switches that sense the difference i
between the pressure due to a constant column of water '

(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. Eight channels of
Reactor Vessel Water Level-Low (Level 3) Function are i
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level-Low (Level 3) Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LC0 3.3.1.1), since isolation of these
valves is not critical to orderly plant shutdown.

This Function isolates the Group 2, 3, and 6 valves listed
in Reference 1.

2.b. Drywell Pressure - Hiah

High drywell pressure can indicate a break in the RCPB
inside the primary containment. The isolation of some of
the primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure-High
Function, associated with isolation of the primary

( containment, is implicitly assumed in the USAR accident
analysis as these leakage paths are assumed to be isolated'

post LOCA.

(continued)
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BASES.

APPLICABLE 2.b. Drywell Pressure - Hiah (continued)
SAFETY ANALYSES,

APPLICABILITY .
High drywell pressure signals are initiated from fourLCO, and
pressure switches that sense the pressure in the drywell.
Eight channels of Drywell Pressure--High are available and
are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

The Allowable Value was selected to be the same as the ECCS
Drywell Pressure--High Allowable Value (LC0 3.3.5.1), since
this may be indicative of a LOCA inside primary containment.

This Function isolates the Group 2 and 6 valves listed in
Reference 1.

2.c. Reactor Buildino Ventilation Exhaust Plenum
Radiation - Hiah

High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB. When Reactor Building Exhaust
Plenum Radiation--High is detected, primary containment vent
and purge valves are isolated to limit the release of
fission products.

The Reactor Building Exhaust Plenum Radiation--High signals
are initiated from radiation detectors that are located such
that they can monitor the' flow of gas through the reactor
building plenum. The signal from each' detector is input to '

an individual monitor whose trip outputs are assigned to an
isolation channel. Four channels of Reactor Building
Exhaust Plenum Radiation--High Function are available and
are required to be OPERABLE to ensure that no single

| instrument failure can preclude the isolation function.

The Allowable Values are chosen to promptly detect gross
failure of the fuel cladding.

| These Functions isolate the Group 6 valves listed in
| Reference 1.

|
,

4

(continued)
!

Cooper. B 3.3-149 Revision 0

___



_. _

Primary Containment Isolation Instrum:ntation
B 3.3.6.1

BASES

APPLICABLE 2.d. Main Steam Line Radiation - Hiah
SAFETY ANALYSES,
LCO, and The Main Steam Line Radiation - High isolation signal has
APPLICABILITY been removed from the MSIVs (Ref. 7); however, this

(continued) isolation Function has been retained for other valves (e.g.,
recirculation sample valves and mechanical vacuum pump inlet
and outlet valves) to ensure that the assumptions utilized
to determine that acceptable offsite doses resulting from a
control rod drop accident are maintained.

Main Steam Line Radiation - High sigi,als art generated from
four radiation elements and associated monitors, each of
which is located near one of the main steam lines in the
steam tunnel. Four instrumentation channels of the Main
Steam Line Radiation - High Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function. The Allowable
Value was selected to be low enough that a high radiation
trip results from the fission products released in the
design basis control rod drop accident (which occurs at a
low steam flow condition) and high enough above the
background radiation level in the vicinity of the main steam
lines so that spurious trips are avoided at rated power.

This Function isolates the recirculation sample valves,
trips the mechanical vacuum pumps, and closes the inlet and
outlet valves to the mechanical vacuum pumps.

2.e. Reactor Vessel Water Level - Low Low Low (Level 1)

Low reactor water level indicates that the capability to
cool the fuel may be threatened. Should the water level
decrease too far, fuel damage could result. Therefore,
isolation of the recirculation sample line valves from the
reactor vessel occurs as part of the isolation of Primary
Containment to prevent offsite dose limits from being
exceeded. The Reactor Vessel Water Level - Low Low Low
(Level 1) Function is one of the many Functions assumed to
be OPERABLE and capable of providing isolation signals.
This Function, associated with Primary Containment
isolation, is assumed in the analysis of the recirculation
line break (Ref. 4). The isolation of the valves of the
recirculation sample line on Level 1 supports actions to
ensure that offsito dose limits are not exceeded for a DBA.

(continued)
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B 3.3.6.1

BASES-

APPLICABLE 2.e. Reactor Vessel Water Level - Low Low Low (Level 1)
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY Reactor vessel water level signals are initiated from four

level transmitters that sense the difference between the
pressure due to a constant column of water (reference leg)
and the pressure due to the actual water level (variable
leg) in the vessel. Four channels of Reactor Vessel Water
Level - Low Low Low (Level 1) Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Reactor Vessel Water Level - Low Low Low (Level 1)
Allowable Value is chosen to be the same as the ECCS Level 1
Allowable Value (LC0 3.3.5.1) to ensure that the
recirculation sample valves will isolate on a potential LOCA
to prevent offsite doses from exceeding 10 CFR 100 limits.

This Function isolates the recirculation sample valves. It

may be bypassed using a key-locked switch during accident
conditions to obtain a sample for Post Accident Sampling
System (PASS).

Hiah Pressure Coolant In.iection and Reactor Core Isolation
Coolina Systems Isolation'

3.a. 3 b. 4.a. 4.b. HPCI and RCIC Steam Line Flow - Hiah
and Time Delay Relays

Steam Line Flow--High Functions are provided to detect a
break of the RCIC or HPCI steam lines and initiate closure
of the steam line isolation valves of the appropriate
system. If the steam is allowed to continue flowing out of
the break, the reactor will depressurize and the core can
uncover. Therefore, the isolations are initiated on high
flow to prevent or minimize core damage. The isolation
action, along with the scram function of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46. Specific credit for these Functions
is not assumed in any USAR accident analyses since the
bounding analysis is performed for large breaks such as
recirculation and MSL breaks. However, these instruments
prevent the RCIC or HPCI steam line breaks from becoming
bounding.

(continued)
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BASES

APPLICABLE 3.a. 3.b. 4.a. 4.b. HPCI and RCIC Steam Line Flow - Hiah
SAFETY ANALYSES, and Time Delav Relays (continued)
LCO, and
APPLICABILITY The HPCI and RCIC Steam Line Flow-High signals are

initiated from differential pressure switches two for HPCI
and two for RCIC) that are connected to the sys(tem steam
lines. A time delay is provided to prevent HPCI or RCIC
isolation due to high flow transients during HPCI 7r RCIC
startup with one Time Delay Relay channel associated with
each Steam Line Flow-High channel. .Two channels of both
HPCI and RCIC Steam Line Flow-High Functions and the
associated Time Delay Relays are available and are required
to be OPERABLE to ensure that no single instrument failure
can preclude the isolation function.

The Allowable Values for the Steam Line Flow-High Function
and associated Time Delay Relay Function are chosen to be
low enough to ensure that the trip occurs to prevent fuel
damage and maintains the MSLB event as the bounding event.

These Functions isolate the Group 4 and 5 valves, as
appropriate, as listed in Reference 1.

3.c. 4.c. HPCI and RCIC Steam Supply line Pressure - Low

Low MSL pressure indicates that the pressure of the steam in
the HPCI or RCIC turbine may be too low to continue
operation of the associated system's turbine. These
isolations are for equipment protection and are not assumed
in any transient or accident analysis in the USAR. However,
they also provide a diverse signal to indicate a possible
system break. These instruments are included in Technical
Specifications (TS) because of the potential for risk due to
possible failure of the instruments preventing HPCI and RCIC
initiations (Ref. 8).

The HPCI and RCIC Steam Supply Line Pressure-Low signals
are initiated from pressure switches (four for HPCI and four
for RCIC) that are connected to the system steam line. Four
channels of both HPCI and RCIC Steam Supply Line
Pressure-Low Functions are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

(continued)
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| BASES

APPLICABLE 3.c. 4.c. HPCI and RCIC Steam Sucoly line Pressure - Low
SAFETY ANALYSES, (continued)
LCO, and

,

APPLICABILITY The Allowable Values are selected to be high enough to
prevent damage to the system's turbine.

These Functions isolate the Group 4 and 5 valves, as-
appropriate, as listed in Reference 1.

3.d. 4.d. . HPCI and RCIC Steam Line Space Temoerature - Hiah

HPCI and RCIC Steam Line Space temperatures are provided to
detect a leak from the associated system steam piping. The
isolation occurs when a very small leak has occurred and is
diverse to the high flow instrumentation. If the small leak.
is allowed to continue without isolation, offsite dose
limits may be reached. These Function: are not assumed in
any USAR transient or accident analysis, since bounding
analyses are performed for large breaks such as
recirculation or MSL breaks.

HPCI and RCIC Steam Line Space Temperature-High signals are
initiated from temperature switches that are appropriately
located to protect the system that is being monitored. For
each physical location of eight channels, only two channels
per trip system are required to be OPERABLE to ensure that
no single instrument failure can preclude the isolation
function. Since the logic configuration for a trip system
is one-out-of-two taken twice, the two required OPERABLE
channels per trip system must be in different trip strings;
i.e., they must be connected such that isolation occurs when
both required channels actuate (one of two parallel logic
pairs of switch channels in one trip string must trip in
combination with the tripping of one of two additional
parallel logic switch channels in the other trip string in
order to actuate the trip system).

The Allowable Values are set low enough to provide timely
detection of a RCIC or HPCI turbine steam line break.

These Functions isolate the Group 4 and 5 valves, as
appropriate, as listed in Reference 1.

:

|

(continued)
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APPLICABLE Reactor Water Cleanuo System Isolation
SAFETY ANALYSES,
LCO, and 5.a. RWCU Flow - Hiah
APPLICABILITY

(continued) The high flow signal is provided to detect a break in the
RWCU System. Should the reactor coolant continue to flow
out of the break, offsite dose limits may be exceeded.
Therefore, isolation of the RWCU System is initiated when
high flow is sensed to prevent exceeding offsite doses.
This Function is not assumed in any USAR transient or
accident analysis, since bounding analyses are performed for
large breaks such as MSLBs.

The high RWCU flow signals are initiated from differential
pressure switches that are connected to an elbow flow tap on
the inlet pump suction line of the RWCU System. Two
channels of RWCU Flow-High Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The RWCU Flow-High Allowable Value ensures that a break of
the RWCU piping is detected.

This Function isolates the Group 3 valves, as listed in
Reference 1.

5 b. RWCU System Space Temperature - Hiah

RWCU System Space temperatures are provided to detect a leak
from the RWCU System. The isolation occurs even when very
small leaks have occurred and is diverse to the high flow
instrumentation for the hot portions of the RWCU System. If
the small leak continues without isolation, offsite dose
limits may be reached. Credit for these instruments is not
taken in any i.ransient or accident analysis in the USAR,
since bounding analyses are performed for large breaks such
as recirculation or MSL breaks.

RWCU System Space temperature signals are initiated from
temperature switches (channels) located in the vicinity of
high temperature RWCU piping. For each physical location of
eight channels, only two channels per trip system are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function. Since the
logic configuration for a trip system is one-out-of-two
taken twice, the two required OPERABLE channels per trip

| (continued)
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APPLICABLE 5.b. RWCU System Space Temperature - Hiah (continued)
SAFETY ANALYSES,
LCO, and system must be in different trip strings, i.e., they must be
APPLICABILITY connected such that isolation occurs when both required

channels actuate (one of two parallel logic pairs of switch
channels in one trip string must trip in combination with
the tripping of one of two additional parallel logic switch
channels in the other trip string in order to actuate the
trip system.

The RWCU System Space Temperature -High Allowable Values are
,set low enough to detect a leak.

These Functions isolate the Group 3 valves, as listed in
Reference 1.

5.c. Standby Liauid Control (SLC) System Initiation

The isolation of the RWCU System is required when the SLC
System has been initiated to prevent dilution and removal of I

the boron solution by the RWCU System (Ref. 9). RWCU ;
isolation signals from the SLC system actuation are I

initiated from the two control room SLC pump start signals. '

There is no Allowable Value associated with this function
since the channels are mechanically actuated based solely on l
the position of the SLC System initiation switch, i

Two channels of the SLC System Initiation Function are !

available and are required to be OPERABLE only in MODES 1
and 2, since these are the only MODES where the reactor can

'be critical, and these MODES are consistent with the
Applicability for the SLC System (LCO 3.1.7).

This Function isolates the inboard and outboard RWCU suction
valves.

5.d. Reactor Vessel Water Level - Low (Level 3)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, isolation of
some interfaces with the reactor vessel occurs to isolate
the potential sources of a break. The isolation of the RWCU
System on level 3 supports actions to ensure that the fuel

(continued)
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APPLICABLE 5.d. Reactor Vessel Water level - Low (Level 3) (continued)
SAFETY ANALYSES,
LCO, and peak cladding temperature remains below the limits of
APPLICABILITY 10 CFR 50.46. The Reactor Vessel Water Level--Low (Level 3)

Function associated with RWCU isolation is not directly
assumed in the USAR safety analyses because the RWCU System
line break is bounded by breaks of larger systems
(recirculation and MSL breaks are more limiting).

Reactor Vessel Water Level--Low (Level 3) signals are
initiated from four level switchee that sense the difference
between the pressure due to a constant column of water
(refer _nce leg) and the pressure due to the actual water
level (variable leg) in the vessel. Eight channels of
Reactor Vessel Water Level--Low (Level 3) Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level--Low (Level 3) Allowable
Value was chosen to be the same as the ECCS Reactor Vessel
Water Level--Low (Level 3) Allowable Value (LC0 3.3.5.1),
since the capability to cool the fuel may be threatened.

!

This function isolates the Group 3 valves, as listed in i

Reference 1. j

Shutdown Coolina System Isolation

6.a. Reactor Pressure - Hiah

The Reactor Pressure--High Function is provided to isolate
the shutdown cooling portion of the Residual Heat Removal
(RHR) System. This Function is provided only for equipment
protection to prevent an intersystem LOCA scenario, and
credit for the interlock is not assumed in the accident or
transient analysis in the USAR.

The Reactor Pressure--High signals are initiated from two
pressure switches that are connected to different taps on
the RPV. Two channels of Reactor Pressure--High Function
are available and are required to be OPERABLE to ensure that
no single instrument failure can preclude the isolation
function. The Function is only required to be OPERABLE in

(continued)
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APPLICABLE 6.a. Reactor Pressure - Hioh (continued)
SAFETY ANALYSES,
LCO, and MODES 1, 2, and 3, since these are the only MODES in which
APPLICABILITY the reactor can be pressurized; thus, equipment protection

is needed. The Allowable Value was chosen to be low enough
to protect the system equipment from overpressurization.

This Function isolates both RHR shutdown cooling pump'

suction valves.

6.b. Reactor Vessel Water Level - Low (Level 3)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, isolation of
some reactor vessel interfaces occurs to begin isolating the
potential sources of a break. The Reactor Vessel Water
Level-Low (Level 3) Function associated with RHR Shutdown
Cooling System isolation is not directly assumed in safety
analyses because a break of the RHR Shutdown Cooling System
is bounded by breaks of the recirculation and MSL. The RHR
Shutdown Cooling System isolation on Level 3 supports
actions to ensure that the RPV water level does not drop
below the top of the active fuel during a vessel draindown
event caused by a leak (e.g., pipe break or inadvertent
valve opening) in the RHR Shutdown Cooling System.

Reactor Vessel Water Level-Low (Level 3) signals are
initiated from four level switches that sense the difference
between the pressure due to a constant column of water
(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. Eight channels (four
channels per trip system) of the Reactor Vessel Water
Level-Low (Level 3) Function are available and are required
to be OPERABLE to ensure that no single instrument failure
can preclude the isolation function. As noted (footnote (b)
to Table 3.3.6.1-1), only one trip system of the Reactor
Vessel Water Level-Low (Level 3) Function is required to be
OPERABLE in MODES 4 and 5, provided the RHR Shutdown Cooling
System integrity is maintained. System integrity is
maintained provided the piping is intact and no maintenance
is being performed that has the potential for draining the
reactor vessel through the system.

The Reactor Vessel Water Level-Low (Level 3) Allowable
Value was chosen to be the same as the RPS Reactor Vessel

(continued)
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APPLICABLE 6.b. Reactor Vessel Water Level - Low (Level 3) (continued)
SAFETY ANALYSES,
LCO, and Water Level-Low (Level 3) Allowable Value (LC0 3.3.1.1),
APPLICABILITY since the capability to cool the fuel may be threatened.

The Reactor Vessel Water Level-Low (Level 3) Function is
only required to be OPERABLE in MODES 3, 4, and 5 to prevent
this potential flow path from lowering the reactor vessel
level to the top of the fuel. In MODES 1 and 2, another
isolation (i.e., Reactor Pressure-High) and administrative
controls ensure that this flow path .emains isolated to
prevent unexpected loss of inventory via this flow path.

This Function isolates both RHR shutdown cooling pump
suction valves and the inboard LPCI injection valves.

ACTIONS A Note has been provided to modify the ACTIGNS related to
primary containment isolation instrumentation channels.
Section 1.3, Completion Times, specifies that once a
Condition has been entered, subsequent divisions,
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.
Section 1.3 also specifies that Required Actions of the
Condition continue to apply for each additional failure,
with Completion Times based on initial entry into the
Condition. However, the Required Actions for inoperable
primary containment isolation instrumentation channels
provide appropriate compensatory measures for separate
inoperable channels. As such, a Note has been provided that
allows separate Condition entry for each inoperable primary
containment isolation instrumentation channel.

A.1

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
design, an allowable out of service time of 12 hours for
Functions 2.a, 2.b, 5.d, and 6.b and 24 hours for Functions
other than Functions 2.a, 2.b, 5.d, and 6.b has been shown
to be acceptable (Refs. 10 and 11) to permit restoration of
any inoperable channel to OPERABLE status. This out of
service time is only acceptable provided the associated

(continued)
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l

ACTIONS M (continued) !

Function is still main'taining isolation capability (refer to |
Required Action B.1 Bases). If the inoperable channel I

cannot be restored to OPERABLE status within the allowable
'

out of service time, the channel must be placed in the
tripped condition per Required Action A.I. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a
single failure, and allow operation to continue with no
further restrictions. Alternately. if it is not desired to
place the channel in trip (e.g., as in the case where
placing the inoperable channel in trip would result in an
isolation), Condition C must be entered and its Required
Action taken.

M
Required Action B.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in redundant
isolation capability being lost for the associated
penetration flow path (s) for those MSL, Primary Containment,
HPCI and RCIC Isolation Functions where actuation of both
trip systems is needed to isolate a penetration. The
Functions are considered to be maintaining isolation
capability when sufficient channels are OPERABLE or in trip
(or the associated trip system in trip), such that both trip
systems will generate a trip signal from the given Function
on a valid signal. For those Primary Containment, HPCI,
RCIC, RWCU, and SDC Isolation Functions, where actuation of
one trip system is needed to isolate a penetration, the ,

Functions are considered to be maintaining isolation
capability when sufficient channels are OPERABLE or in trip,
such that one trip system will generate a trip signal from
the given Function on a valid signal. This ensures that at
least one of the PCIVs in the associated penetration
flowpath can receive an isolation signal from the given
Function. For Functions 1.a, 1.b and 1.d, this would
require both trip systems to have one channel 0PERABLE or in
trip. For Function 1.c, this would require both trip
systems to have one channel, associated with each MSL,
OPERABLE or in trip. For Functions 1.e, 3.d, 4.d and 5.b,
each Function consists of channels that monitor several
locations within a given area (e.g., different locations

(continued)
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|
l- ACTIONS B_d (continued)

within the main steam tunnel area). Therefore, this would
require both trip systems to have one channel per location
OPERABLE or in trip for Function 1.e, and would require one
trip system to have two channels, each OPERABLE or in trip
for Functions 3.d, 4.d, and 5.b. For Functions 3.a, 3.b,
4.a, 4.b, 5.a,'5.c, and 6.a, this would require one trip
system to have one channel OPERABLE or in trip. For
Functions 2.d, 2.e, 3.c, and 4.c, this would require one
trip system to have two channels, each OPERABLE or in trip.
For Functions 2.a, 2.b, 2.c, 5.d, and 6.b, this would
require at least two channels OPERABLE or tripped to
maintain isolation capability: Channels A and B (parallel
logic pairs), or Channels C and D (parallel logic pairs). ,

1

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.

C.J

Required Action C.1 directs entry into the appropriate
Condition referenced in Table 3.3.6.1-1. The applicable
Condition specified in Table 3.3.6.1-1 is Function and MODE
or other specified condition dependent and may change as the
Required Action of a previous Condition is completed. Each
time an inoperable channel has not met any Required Action
of Condition A or B and the associated Completion Time has
expired, Condition C will be entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

D.I. D 2.1. and D.2.2-

If-the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the plant must
be placed in a MODE or other specified condition in which
the LC0 does not apply. This is done by placing the plant
in at least MODE 3 within 12 hours and in MODE 4 within
36 hours (Required Actions D.2.1 and D.2.2). Alternately,

| the associated MSLs may be isolated (Required Action D.1),

|
| (continued)
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ACTIONS D.l. D.2.1 and 0.2.2 (continued)

and, if allowed (i.e., plant safety analysis allows
operation with an MSL isolated), operation with that MSL
isolated may continue. Isolating the affected MSL
accomplishes the safety function of the inoperable channel.
The Completion Times are reasonable, Sased on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

L.1

If the channel is not restored to 0PERABLE status or placed
in trip within the allowed Completion Time, the plant must
be placed in a MODE or other specified condition in which
the LC0 does not apply. This is done by placing the plant
in at least MODE 2 within 6 hours.

The allowed Completion Time of 6 hours is reasonable, based
on operating experience, to reach MODE 2 from full power
conditions in an orderly manner and without challenging
plant systems.

f_d

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, plant operations
may continue if the affected penetration flow path (s) is
isolated. Isolating the affected penetration flow path (s)
accomplishes the safety function of the inoperable channels.
Alternately, if it is not desired to isolate the affected
penetration flow path (s) (e.g., as in the case where
isolating the penetration flow path (s) could result in a
reactor scram), Condition G must be entered and its Required
Actions taken. The I hour Completion Time is acceptable
because it minimizes risk while allowing sufficient time for
plant operations personnel to isolate the affected
penetration flow path (s).

!

|
!

| (continued)
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ACTIONS G 1 and rg
(continued) i

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, or the Required
Action of Condition F is not met and the associated
Completion Time has expired, the plant must be placed in a
MODE or other specified condition in which the LC0 does not
apply. This is done by placing the plant in at least MODE 3
within 12 hours and in MODE 4 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.

H.1 and H.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the associated
SLC subsystem (s) is declared inoperalile or the RWCU System
is isolated. Since this Function is required to ensure that
the St.C System performs its intended function, sufficient
remedial measures are provided by declaring the associated
SLC subsystems inoperable or isolating the RWCU System.

The I hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for personnel
to isolate the RWCU System.

I.1 and I.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the associated
penetratica flow path should be closed. However, if the
shutdown cooling function is needed to provide core cooling,
these Required Actions allow the penetration flow path to
remain unisolated provided action is immediately initiated
to restore the channel to OPERABLE status or to isolate the
RHR Shutdown Cooling System (i.e., provide alternate decay
heat removal capabilities so the penetration flow path can
be isolated). Actions must continue until the channel is
restored to OPERABLE status or the RHR Shutdown Cooling
System is isolated.

(continued)
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| BASES (continued)
l

SURVEILLANCE As noted at the begir,ning of the SRs, the SRs for each
; REQUIREMENTS Primary Containment Isolation instrumentation Function are
i found in the SRs column of Table 3.3.6.1-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for j
performance of required Surveillances, entry into associated '

Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains trip
capability. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be i
returned to OPERABLE status or the applicable Condition !
entered and Required Actions taker,. This Note is based on
the reliability analysis (Refs.10 and 11) assumption of the
average time required to perform chanrel surveillance. That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the PCIVs will
isolate the penetration flow path (s) when necessary.

|

SR 3.3.6.1.1

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 instrumant 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 i

gross channel failure; thus, it is key to verifying the l

instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant 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
instrument has drifted outside its limit.

!

(continued)
|
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SURVEILLANCE SR 3.3.6.1.1 (continued)
REQUIREMENTS

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 i

associated with the channels required by the LCO.
!

SR 3.3.6.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
|channta to ensure that the channel will perform the intended !function. l

Any setpoint adjustment shall be consistent with the i
assumptions of the current plant specific setpoint

|methodology.
|

The 92 day Fregrency of SR 3.3.6.1.2 is based on the !reliability analysis described in References 10 and 11.

SR 3.3.6.1.3. SR 3.3.6.1.4 and SR 3.3.6.1.5

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel ;adjusted to account for instrument drifts between successive i

calibrations consistent with the plant specific setpoint i
methodology. SR 3.3.6.1.5, however, is only a calibration

4

of the radiation detectors using a standard radiation I

source.

As noted for SR 3.3.6.1.4, the main steam line radiation
detectors (Function 2.d) are excluded from CHANNEL
CALIBRATION due to ALARA reasons (when the plant is
operating, the radiation detectors are generally in a high
radiation area; the steam tunnel). This exclusion is
acceptable because the radiation detectors are passive
devices, with minimal drift. The radiation detectors are

calibrated in accordance with SR 3.3.6.1.5 on an 18 month
Frequency. The CHANNEL CALIBRATION of the remaining
portions of the channel (SR 3.3.6.1.4) are performed using a
standard current source.

|

|

(continued)
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SURVEILLANCE SR 3.3.6.1.3. SR 3.3.6.1.4 and SR 3.3.6.1.5 (continued)
REQUIREMENTS

. The Freqaency of SR 3.3.6.1.3 is based on the assumption of
| a 92 day calibration interval in the determination of the i

magnitude of equipment drift in the setpoint analysis. The l

Frequency of SR 3.3.6.1.4 and SR 3.3.6.1.5 is based on the
assumption of an 18 month calibration interval in thet

determination of the magnitude of equipment drift in the
setpoint analysis.

1

SR 3.3.6.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on PCIVs
in LC0 3.6.1.3 overlaps this Surveillance to provide
complete testing of the assumed safety function. The
18 month Frequency is based on the need to perform the
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.

REFERENCES 1. USAR, Table VII-3-1,

2. USAR, Chapter XIV.

3. 10 CFR 50.36(c)(2)(ii).

4. USAR, Section V-5.0.

5. USAR, Section XIV-5.4.1.

6. USAR, Section XIV-6.5.

7. USAR, Section XIV-6.2.11.

8. NED0-31466, " Technical Specification Screening
Criteria Application and Risk Assessment,"
November 1987.

| 9. USAR, Section IV-9.3.

(continued),
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REFERENCE 10. NEDC-31677P-A, " Technical Specification Improvement
(continued) Analysis for BWR Isolation Actuation Instrumentation,"

July 1990.

11. NEDC-30851P-A Supplement 2, " Technical-Specifications
1Improvement Analysis for BWR Isolation Instrumentation !

Common to RPS and ECCS Instrumentation," March 1989. |

l
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|
B 3.3 INSTRUMENTATION !

l

B 3.3.6.2 Secondary Containment Isolation InstruTentation
|

BASES
;

- |
tBACKGROUND The secondary containment isolation instrumentation j

automatically initiates closure of appropriate secondary I
containment isolation valves (SCIVs; and starts the Standby i
Gas Treatment (SGT) System. The function of these systems, !
in combination with other accident mitigation systems, is to
limit fission product release during and following
postulated Design Basis Accidents (DBAs) (Ref. 1). j
Secondary containment isolation and establishment of vacuum

{with the SGT System within the required time limits ensures
i

that fission products that leak from primary containment
ifollowing a DBA, or are released outside primary
|containment, or are released during certain operations when '

primary containment is not required to be OPERABLE are
maintained within applicable limits.

|

The isolation instrumentation includes the sensors, relays, >

and switches that are necessary to cause initiation of isecondary containment isolation. Most channels include i
electrical equipment and/or electronic equipment (e.g., j
switches or trip units) that compares measured input signals '

with pre-established setpoints. When the setpoint is
exceeded, the channel output relay actuates, which then
outputs a secondary containment isolation signal to the '

,

isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameters. The

;

input parameters to the isolai. ion logic are (1) reactor '

vessel water level, (2) drywell pressure, and (3) reactor
building ventilation exhaust plenum radiation. Redundant )
sensor input signals from each parameter are provided for
initiation of isolation.

The outputs of the channels in a trip system are arranged
into two one-out-of-two taken twice trip system logics (each
sensor sends a signal to both trip systems). One trip
system initiates isolation of one isolation valve (damper)
and starts one SGT subsystem while the other trip system

,

initiates isolation of the other isolation valve in the !
penetration and starts the other SGT subsystem. Each logic
closes one of the two valves on each penetration and starts
one SGT subsystem, so that operation of either logic

,

!

(continued)
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BACKGROUND isolates the secondary containment and provides for the
(continued) necessary filtration of fission products.

The exception to this arrangement is the Reactor Building
Ventilation Exhaust Plenum Radiation-High Function, in which
actuation of either trip system will close both valves on
each penetration and start both SGT subsystems.

APPLICABLE The isolation signals generated by the secondary containment
SAFETY ANALYSES, isolation instrumentation are implicitly assumed in the
LCO, and safety analyses of References 1 and 2 to initiate closure
APPLICABILITY of valves and start the SGT System to limit offsite doses.

Refer to LC0 3.6.4.2, " Secondary Containment Isolation
Valves (SCIVs)," and LC0 3.6.4.3, " Standby Gas Treatment
(SGT) System," Applicable Safety Analyses Bases for more
detail of the safety analyses.

The secondary containment isolation instrumentation
satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 3).
Certain instrumentation Functions are retained for other
reasons and are described below in the individual Functions
discussion.

The OPERABILITY of the secondary containment isolation
instrumentation is dependant on the OPERABILITY of the
individual instrumentatian channel Functions. Each Function
must have the required lumber of OPERABLE channels with
their setpoints set wi'.hin the specified Allowable Values,
as shown in Table 3.3 6.2-1. The actual setpoint is
calibrated consistent with applicable setpoint methodology
assumptions. A channel is inoperable if its actual trip
setpoint is not within its required Allowable Value.

Allowable Values are specified for each Function specified
in the Table. Nominal trip setpoints are specified in the
setpoint calculations. The setpoint calculations are
performed using methodology described in NEDC-31336P-A,
" General Electric Instrument Setpoint Methodology," dated
September 1996. The nominal setpoints are selected to
ensure that the setpoints do not exceed the Allowable Value
between CHANNEL CAllBRATIONS. Operation with a trip

; setpoint less conservative than the nominal setpoint, but
I within its Allowable Value, is acceptable.
|

(continued)
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.

APPLICABLE Trip setpoints are those predetermined values of output at
SAFETY ANALYSES, which an action should take place. The setpoints are
LCO, and compared to the actual process parameter (e.g., reactor
APPLICABILITY vessel water level), and when the measured output value of

-(continued) the process parameter exceeds the setpoint, the associated ,

device (e.g., trip unit)-changes state. -The analytic limits
are derived from the limiting values of the process i

parameters obtained from the safety analysis or appropriate
documents. The Allowable Values are derived from the
analytic limits, corrected for calibration, process, and
some of the instrument errors. The trip setpoints are then
determined accounting for the remaining instrument errors
(e.g. , drift). The trip setpoints derived in this manner
provide. adequate protection because instrumentation
uncertainties, process effects, calibration tolerances,
instrument drift, and severe environment errors (for
channels that must function in harsh environments as defined
by 10 CFR 50.49) are accounted for.

In general, the individual Functions are required to be
0?ERABLE in the MODES or other specified conditions when
SCJVs and the SGT System are required.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

1. Reactor Vessel Water Level - Low (Level 3)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
An isolation of the secondary containment and actuation of
the SGT System are initiated in order to minimize the
potential of an offsite dose release. The Reactor Vessel
Water Level--Low (Level 3) Function is one of the Functions
assumed to be OPERABLE and capable of providing isolation
and initiation signals. The isolation and initiation
systems on Reactor Vessel Water Level--Low (Level 3) support
actions to ensure that any offsite releases are within the
limits calculated in the safety analysis.

Reactor Vessel Water Level-Low (Level 3) signals are
: initiated from level switches that sense the difference
|-

between the pressure due to a constant column of water

|
'

(continued)
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|

APPLICABLE 1. Reactor Vessel Water Level-Low (Level 3) (continued),

| SAFETY ANALYSES,
( LCO, and (reference leg) and the pressure due to the actual water
| APPLT.CABILITY level (variable leg) in the vessel. Eight channels of

Reactor Vessel Water Level-Low (Level 3) Function are
available and are required to be OPERABLE in MODES 1, 2, and

| 3 to ensure that no single instrument failure can preclude
the isolation function.

| The Reactor Vessel Water Level-Low (Level 3) Allowable
Value was chosen to be the same as the RPS Level scram |

Allowable Value (LC0 3.3.1.1) to enable initiation of
isolation at the earliest indication of a breach in the
nuclear system process barrier, yet far enough below normal
operational levels to avoid spurious isolation.

The Reactor Vessel Water Level-Low (Level 3) Function is
required to be OPERABLE in MODES 1, 2, and 3 where
considerable energy exists in the Reactor Coolant System
(RCS); thus, there is a probability of pipe breaks resulting
in significant releases of radioactive steam and gas. In
MODES 4 and 5, the probability and consequences of these
events are low due to the RCS pressure and temperature

| limitations of these MODES; thus, this Function is not
required. In addition, the Function is also required to be
OPERABLE during operations with a potential for draining the
reactor vessel (0PDRVs) because the capability of isolating
potential sources of leakage must be provided to ensure that
offsite dose limits are not exceeded if core damage occurs.

2. Drywell Pressure-Hiah

High drywell pressure can indicate a break in the reactor
coolant pressure boundary (RCPB). An isolation of the
secondary containment and actuation of the SGT System are
initiated in order to minimize the potential of an offsite
dose release. The isolation on high drywell pressure
supports actions to ensure that any offsite releases are
within the limits calculated in the safety analysis. The
Drywell Pressure-High Function associated with isolation is
not assumed in any USAR accident or transient analyses, but
will provide an isolation and initiation signal. It is
retained for the overall redundancy and diversity of the
secondary containment isolation instrumentation as required
by the NRC approved licensing basis.

(continued)
|

|
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APPLICABLE 2. Drywell Pressure-Hiah (continued)
SAFETY ANALYSES,
LCO, and High'drywell pressure signals are initiated from pressure
APPLICABILITY switches that sense the pressure in the drywell. Eight

channels of Drywell Pressure-High functions are available
and are required to be OPERABLE to ensure that no single
instrument failure can preclude performance of the isolation
function.

The Allowable Value was chosen to be the same as the ECCS
Drywell Pressure-High Function Allowable Value
(LC0 3.3.5.1) since this is indicative of a loss of coolant
accident (LOCA).

The Drywell Pressure-High Function is required to be
OPERABLE in MODES 1, 2, and 3 where considerable energy
exists in the RCS; thus, there is a probability of pipe
breaks resulting in significant releases of radioactive
steam and gas. This Function is not required in MODES 4
and 5 because the probability and consequences of these
events are low due to the RCS pressure and temperature
limitations of these MODES.

3. Reactor Buildina Ventilation Exhaust Plenum
Radiation - Hiah

High secondary containment exhaust radiation is an
indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containment
due to a break in the RCPB or the refueling floor due to a
fuel handling accident during refueling. When Reactor
Building Exhaust Plenum Radiation-High is detected,
secondary containment isolation and actuation of the SGT
System are initiated to limit the release of fission
products as assumed in the USAR safety analyses (Ref. 4).

The Reactor Building Exhaust Plenum Radiation-High signals
are initiated from four radiation detectors that are located
such that they can monitor the radioactivity of gas flowing
through the reactor building exhaust plenum. The signal
from each detector is input to an individual monitor whose
trip outputs are assigned to an isolation channel in each
trip system. Eight channels of Reactor Building Ventilation
Exhaust Plenum Radiation-High Function are available and
are required to be OPERABLE to ensure that no single

(continued)
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f

| APPLICABLE 3. Reactor Buildina Ventilation Exhaust Plenum
SAFETY ANALYSES, Radiation-Hiah (continued)
LCO, and
APPLICABILITY instrument failure can preclude the isolation function.

The Allowable Values are chosen to promptly detect gross
failure of the fuel cladding.'

The Reactor Building Ventilation Exhaust Plenum
'

Radiation-High Functions are required to be OPERABLE in
MODES 1, 2, and 3 where considerable energy exists; thus,
there is a probability of pipe breaks resulting.in
signileant releases of radioactive steam and gas.- In
MODES 4 and 5, the probability and consequences of these
events are low due to the RCS pressure and temperature
limitations of these MODES; thus, these Functions are not !
required. In addition, the Functions are also required to '

be OPERABLE during CORE ALTERATIONS, OPDRVs, and movement of
irradiated fuel assemblies in the secondary containment,
because the capability of detecting radiation releases due
to fuel failures (due to fuel uncovery or dropped fuel
assemblies) must be provided to ensure that offsite dose ;

limits are not exceeded.

ACTIONS A Note has been provided to modify the ACTIONS related to
secondary containment isclation instrumentation channels.
Section 1.3, Completion Times, specifies that once a
Condition has been entered, subsequent divisions, i

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.
Section 1.3 also specifies that Required Actions of the
Condition cv..tir.ue to apply for each additional failure,
with Completion Times based on initial entry into the
Condition. However, the Required Actions for inoperable
secondary containment isolation instrumentation channels
provide appropriate compensatory measures for separate
inoperable channels. As such, a Note has been provided that
allows separate Condition entry for each inoperable
secondary containment isolation instrumentation channel.

(continued)
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ACTIONS 6.d
(continued)

Because cf the diversity of sensors available to provide
isolation signals and the redundancy of the isolation

| design, an allowable out of service time of 12 hours for
; Functions 1 and 2, and 24 hours for Function 3, has been

shown to be acceptable (Refs. 5 and 6) to permit restoration
of any inoperable channel to OPERABLE status. This out of
service time is only acceptable provided the associated
Function is still maintaining isolation capability (refer to

i

Required Action B.1 Bases). If the inoperable channel |
cannot be restored to OPERABLE status within the allowable !

out of service time, the channel must be placed in the j
tripped condition per Required Action A.1. Placing the |
inoperable channel in trip would conservatively compensate

]for the inoperability, restore capability to accommodate a !

single failure, and allow operation to continue.
;

Alternately, if it is not desired to place the channel in j
trip (e.g., as in the case where placing the inoperable |

channel in trip would result in an isolation), Condition C
must be entered and its Required Actions taken.

fLl

Required Action B.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of isolation capability for the associated penetration flow
path (s) or a complete loss of initiation capability for the
SGT System. A Function is considered to be maintaining
secondary containment isolation capability when sufficient
channels are OPERABLE or in trip, such that one trip system
will generate a trip signal from the given Function on a
valid signal. This ensures that one of the two SCIVs in the
associated penetration flow path and one SGT subsystem can
be initiated on an isolation signal from the given Function.
For Functions 1, 2, and 3, this would require one trip
system to have one channel 0PERABLE or in trip in each trip
string.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of

; channels.

'

(continued)
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Secondary Containment Isolation Instrumentation
B 3.3.6.2

i

BASES

ACTIONS C.1.1. C.l.2. C.2.1, and C.2.2

(continued)
,

If any Required Action and associated Completion Time of |

Condition A or B are not met, the ability to isolate the
secondary containment and start the SGT System cannot be
ensured. Therefore, further actions must be performed to
ensure the ability to maintain the secondary containment
function. Isolating the associated secondary containment
penetration flow path (s) and starting the associated SGT
subsystem (Required Actions C.1.1 and C.2.1) performs the
intended function of the instrumentation and allows
operation to continue.

Alternately, declaring the associated SCIVs or SGT
subsystem (s) inoperable (Required Actions C.I.2 and C.2.2)
is also acceptable since the Required Actions of the
respective LCOs (LC0 3.6.4.2 and LC0 3.6.4.3) provide
appropriate actions for the inoperable components.

One hour is sufficient for plant operations personnel to
establish required plant conditions or to declare the
associated components inoperable without unnecessarily
challenging plant systems.

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each
REQUIREMENTS Secondary Containment Isolation instrumentation Function are

located in the SRs column of Table 3.3.6.2-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains secondary
containment isolation capability. Upon completion of the
Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Refs. 5
and 6) assumption of the average time required to perform
channel surveillance. That analysis demonstrated the 6 hour
testing allowance does not significantly reduce the
probability that the SCIVs will isolate the associated
penetration flow paths and that the SGT System will initiate
when necessary.

(continued)
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Secondary Containment Isolation Instrumentation
B 3.3.6.2

BASES

SURVEILLANCE SR 3.3.6.2.1
REQUIREMENTS

(continued) Performance of the CHANNEL CHECK once every 12 hours ensu.es
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
channel s. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is ke3 to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant 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
instrument 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
channel status during normal operational use of the displays
associated with channels required by the LCO.

SR 3.3.6.2.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 92 days is based on the reliability
analysis of References 5 and 6.

(continued)
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Secondary Containment Isolation Instrumentation
B 3.3.6.2

BASES

SURVEILLANCE SR 3.3.6.2.3
REQUIREMENTS

(continued) A CHANNE'. CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency of SR 3.3.6.2.3 is based on the assumption of
an 18 month calibration interval, respectively, in the I

determination of the magnitude of equipment drift in the
|

setpoint analysis. !

SR 3.3.6.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on SCIVs
and the SGT System in LC0 3.6.4.2 and LC0 3.6.4.3, l

respectively, overlaps this Surveillance to provide complete i

testing of the assumed safety function. l

The 18 month Frequency is based on the need to perform the
Surveillance under the conditions that apply during a plant
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.

I
'

REFERENCES 1. USAR, Section V-3.0.

2. USAR, Chapter XIV.
,

!
3. 10 CFR 50.36(c)(2)(ii).

i
'

4. USAR, Sections XIV-6.3 and XIV-6.4.

(continued)
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Serondary Containment Isolation Instrumentation
B 3.3.6.2

BASES.

REFERENCES 5. NEDC-31677P-A, " Technical Specification Improvement.
(continued) Analysis for BWR Isolation Actuation Instrumentation,"

July 1990.

6. NEDC-30851P-A Supplement 2, " Technical Specifications
Improvement Analysis for BWR Isolation Instrumentation
Common to RPS and ECCS Instrumentation," March 1989.
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I LLS Instrumentation
B 3.3.6.3

8 3.3 INSTRUMENTATION

B 3.3.6.3 Low-Low Set (LLS) Instrumentation

BASES
-

BACKGROUND The LLS logic and instrumentation is designed to mitigate
the effects of postulated thrust loads on the safety / relief
valve (SRV) discharge lines by preventing subsequent
actuations with an elevated water leg in the SRV discharge
line. It also mitigates the effects of postulated pressure
loads on suppression chamber structural components by
preventing multiple actuations in rapid succession of the
SRVs subsequent to their initial actuation.

Upon initiation, the LLS logic will assign preset opening
and closing setpoints to two preselected SRVs. These
setpoints are selected such that the LLS SRVs will stay open
longer; thus, releasing more steam (energy) to the
suppression pool, and hence more energy (and time) will be
required for repressurization and subsequent SRV openings.
The LLS logic increases the time between (or prevents)
subsequent actuations to allow the high water leg created
from the initial SRV opening to return to (or fall below)
its normal water level; thus, reducing thrust loads from
subsequent actuations to within their design limits. In
addition, the LLS is designed to limit SRV subsequent
actuations to one valve, so suppression chamber loads will
also be reduced.

There are two LLS logics (A and B), associated with the
two SRVs actuated by LLS (Ref. 1). Each LLS logic channel
(e.g., Logic A channel) controls one LLS valve. The LLS
logic channels will not actuate their associated LLS valves
at their LLS setpoints until the arming portion of the
associated LLS logic is satisfied. Arming occurs when any
one of the 8 SRVs opens as indicated by a signal from the
pressure switch located on its associated discharge line
coincident with a high reactor pressure signal. Each LLS
logic receives arming signals directly from four of the
eight SRV discharge line pressure switches. Each LLS logic
(e.g., Logic A) receives the reactor pressure arming signal
from two RPS Reactor Pressure-High channels in
one-out-of-two logic (either channel tripping will arm the

| LLS logic). Due to the redundancy of the RPS Reactor
| Pressure-High channels, and the cross-arming design, only

,

(continued)

|
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LLS Instrumentation
B 3.3.6.3

|

BASES

BACKGROUND one of these channels per LLS logic is required to meet
(continued) single failure requirements. These arming signals seal in

until reset. The arming logic from one LLS logic is sent to
the other LLS logic, thus providing an indirect' input from i

the other four SRV discharge line pressure switches and the '

other two Reactor Pressure-High arming circuits.

After arming, opening and closing of each LLS valve is by a l
logic containing two reactor pressure switches. Upon )
increasing pressure, the high-set switch energizes a relay.

i

circuit which seals in and opens the LLS valve. As pressure I

decreases below the high-set switch reset setpoint, the
relay circuit remains energized. As pressure-decreases to
the low-set switch setpoint, the seal-in relay circuit is
deenergized, thus closing the LLS valve.

This logic arrangement prevents single instrument failures
from preventing _the functioning of at least one LLS SRV.
The channels include electrical equipment (e.g., pressure
switches) that compares measured input signals with
pre-established setpoints. When the setpoint is exceeded,
the channel output relay actuates, which then outputs a LLS
initiation signal to the initiation logic.

APPLICABLE The LLS instrumentation and logic function ensures that the
SAFETY ANALYSES containment loads remain within the primary containment

!

design basis (Ref. 1). 1

The LLS instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

LC0 The LCO requires OPERABILITY of sufficient LLS 4

instrumentation channels to ensure successfully
accomplishing the functioning of at least one LLS SRV
assuming any single instrumentation channel failure within
the LLS logic. Therefore, the OPERABILITY of the LLS
instrumentation is dependent on the OPERABILITY of the
instrumentation channel Function specified in
Table 3.3.6.3-1. Each Function must have e required number
of OPERABLE channels, with their setpoints within the

acified Allowable Value. A channel is inoperable if its
octual trip setpoint is not within its required Allowable

(continued)
'
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LLS Instrumentation
B 3.3.6.3

BASES

LC0 Value. The actual setpoint is calibrated consistent with
(continued) applicable setpoint methodology assumptions.

Allowable Values are specified for each LLS actuation
Function in Table 3.3.6.3-1. Nominal trip setpoints are
specified in the setpoint calculations. The setpoint
calculations are performed using methodology described in
NEDC-31336P-A, " General Electric Instrument Setpoint
Methodology," dated September 1996. The nominal setpoints
are selected to ensure the setpoints do not exceed the
Allowable Value between CHANNEL CALIBRATIONS. Operation
with a trip setpoint less conservative than the nominal trip
setpoint, but within its Allowat'e Value, is acceptable.
Trip setpoints are those predetermined values of output at
which an action should take place. The setpoints are
compared to the actual process para:..ater (e.g., reactor
pressure), and when the measured output value of the process
parameter exceeds the setpoint, the associated device (e.g.,
switch) changes state. The analytic limits are derived from
the limiting values of the process parameters obtained from
the safety analysis. The Allowable Values are derived from
the analytic limits, corrected for calibration, process, and
some of the instrument errors. The trip setpoints are then
determined accounting for the remaining instrument errors
(e.g., drift). The trip setpoints derived in this manner
provide adequate protection because instrumentation
uncertainties, process effects, calibration tolerances,
instrument drift, and severe environment errors (for,

channels that must function in harsh environments as defined
by 10 CFR 50.49) are accounted for. For some Functions, the
Allowable Values and the trip setpoitits are determined from
historically accepted practice relative to the intended
functions of the channels. Such is the case for the Low-Low
Set Pressure Setpoints.

The Discharge Line Pressure Switch Allowable Value is based
on ensuring that a proper arming signal is sent to the LLS
logic. That is, the pressure switch is initiated only when
an SRV has opened.

The Reactor Pressure-High was chosen to be the same as the
Reactor Protection System (RPS) Reactor Vessel Pressure
Allowable Value (LC0 3.3.1.1) because it would be expected
that LLS would be needed for pressurization events.
Providing LLS after a scram has been initiated would prevent

(continued)

:
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LLS Instrumentation
B 3.3.6.3

BASES

LCO

(continued) false initiations of LLS at 100% power. The LLS valve open
and clos: Allowable Values are based on the safety analysis
performed in Reference 1.

I

APPLICABILITY The LLS instrumentation is required to be OPERABLE in
MODES 1, 2, and 3 since considerable energy is in the
nuclear system and the SRVs may be needed to provide
pressure relief. If the SRVs are needed, then the LLS
function is required to ensure that the primary containment
des h basis is maintained. In MODES 4 and 5, the reactor
pressure is low enough that the overpressure limit cannot be
approached by assumed operational transients or accidents.
Thus, LLS instrumentation and associated pressure relief is
not required.

ACTIONS Ad

The failure of any required Function 1, 2, or 3 channel for
an individual LLS valve does not affect the ability of the
other LLS SRV to perform its LLS function. A LLS valve is
OPERABLE if the associated logic, (e.g., Logic A), has one
Function 1 channel, two Function 2 channels, and four
function 3 channels OPERABLE. Therefore, 24 hours is
provided to restore the inoperable channel (s) to OPERABLE
status (Required Action A.1). If the inoperable channel (s)
cannot be restored to OPERABLE status within the allowable
out of service time, Condition B must be entered and its
Required Action taken. The Required Actions do not allow
placing the channel in trip since this action could result
in an instenmented LLS valve actuation. The 24 hour
Completion Time is considered appropriate because of the
redundancy in the design (two LLS valves are provided and
any one LLS valve can perform the LLS function) and the very
low probability of multiple LLS instrumentation channel
failures, which render the remaining LLS SRV inoperable,
occurring together with an event requiring the LLS function
during the 24 hour Completion Time. The 24 hour Completion
Time is also based on the reliability analysis of

Reference 3.

i

(continued)
,

|
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LLS Instrumentation
B 3.3.6.3

BASES

'

ACTIONS jk1

(continued)
If the Required Action and associated Completion Time of
Condition A is not met, or both LLS valves are inoperable
due to inoperable channels, the LLS valves may be incapable
of performing their intended function. Therefore, the
associated LLS valve must be declared inoperable
immediately. A LLS valve is OPERABLE if the associated
logic (e.g., Logic A) has one Function 1 channel, two
Function 2 channels, and four Function 3 channels OPERABLE.

i SURVEILLANCE As noted at the beginning of the SRs, the SRs for each LLS
REQUIREMENTS instrumentation Function are located in the SRs column of

Table 3.3.6.3-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains LLS
initiation capability. LLS initiation capability is
maintained provided one LLS valve can be initiated by the
LLS instrumentation. Upon completion of the Surveillance,
or expiration of the 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken. This Note is based on
the reliability analysis (Ref. 3) assumption of the average
time required to perform channel surveillance. That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the LLS valves
will initiate when necessary.

SR 3.3.6.3.1. SR 3.3.6.3.2, and SR 3.3.6.3.3

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with
the assumptions of the current plant specific setpoint
methodology.

The 92 day Frequency is based on the reliability analysis of
Reference 3.

(continued)

Cooper B 3.3-182 Revision 0



.. .. . . - .

LLS Instrumentation
B 3.3.6.3

BASES

l

SURVEILLANCE SR 3.3.6.3.1. SR 3.3.6.3.2, and SR 3.3.6.3.3 (continued)
REQUIREMENTS

A portion of the SRV discharge line pressure switch
instrument channels are located inside the primary

1

containment. The Note for SR 3.3.6.3.2, "Only required to
be performed prior to entering MODE 2 during each scheduled
outage > 72 hours when entry is made into primary
containment," is based on the location of these instruments
and ALARA considerations.

l
|

SR 3.3.6.3.4 I

CHANNEL CALIBRATION is a complete check of the instrument
loop and sensor. This test verifies the channel responds to
the measured parameter within the necessary range and
accuracy. CHANNEL CALIBRATION leaves the channel adjusted
to account for instrument ~ drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency of once every 18 months for SR 3.3.6.3.4 is
based on the assumption of an 18 month calibration interval l
in the determination of the magnitude of equipment drift in
the setpoint analysis.

SR 3.3.6.3.5

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required actuation logic for a specified
channel. The system functional testing performed in
LC0 3.4.3, " Safety / Relief Valves (SRVs) and Safety
Valves (SVs)" and LCO 3.6.1.6, " Low-Low Set (LLS)

|

Safety / Relief Valves (SRVs)," for SRVs overlaps this test to '

provide complete testing of the assumed safety function.

The Frequency of once every 18 months for SR 3.3.6.3.5 is
based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating
experience has shown these components usually pass the !

1

Surveillance when performed at the 18 month Frequency.

(continued)
1
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LLS Instrumentation |
l B 3.3.6.3 i

|

| BASES (continued)

| REFERENCES 1. USAR, Section IV-4.5.2.
l

| 2. 10 CFR 50.36(c)(2)(ii). ,i

3. GENE-770-06-1, " Bases for Changes to Surveillance Test
Intervals and Allowed Out-of-Service Times for
Selected Instrumentation Technical Specifications,"
February 1991,

i

)

|

!
|

|

1

I

|

l'

,
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CREF System Instrumentation
B 3.3.7.1

i

B 3.3 INSTRUMENTATION

B 3.3.7.1 Control Room Emergency Filter System Instrumentation ,

BASES

,

BACKGROUND The CREF System is designed to provide a radiologically
controlled environment to ensure the habitability of the i

control room for the safety of control room operators under iall plant conditions. The instrumentation and controls for '

the CREF System automatically isolate the normal ventilation
intake and initiate action to pressurize the main control

4

room and filter incoming air to minimize the infiltration of |
radioactive material into the control room environment. |

In the event of a Control Room Air Inlet Radiation-High
signal, the normal control room inlet supply damper closes
and the CREF System is automatically started in the
emergency bypass mode. The air drawn in from the outside
passes through a high efficiency filter and a charcoal
filter in sufficient volume to maintain the control room
slightly pressurized with respect to the adjacent areas.

The CREF System instrumentation consists of a single trip
system with three Control Room Air Inlet Radiation-High
channels. Exceeding the setpoint of any one of the three
channels; particulate, iodine or gaseous, will initiate the
CREF System. Analyses have been performed which show that
any combination of two channels is sufficient to adequately
monitor for all expected nuclides. The Control Room Air
Inlet Radiation-High Function is arranged in a one-out-of-
three logic. The channels include electronic and electrical
equipment (e.g., detectors, monitors and trip relays) that
compares measured input signals with pre-established
setpoints. When the setpoint is exceeded, the channel
output relay actuates, which then outputs a CREF System
initiation signal to the initiation logic.

APPLICABLE The ability of the CREF System to maintain the habitability
SAFETY ANALYSES, of the control room is explicitly assumed for certain
LCO, and accidents as discussed in the USAR safety analyses (Refs.1,
APPLICABILITY 2, 3, and 4). CREF System operation ensures that the

radiation exposure of control room personnel, through the
duration of any one of the postulated accidents, does not
exceed the limits set by GDC 19 of 10 CFR 50, Appendix A.

(continued)
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CREF System Instrumentation
B 3.3.7.1

BASES

APPLICABLE CREF System instrumentation satisfies Criterion 3 of
SAFETY ANALYSES, 10 CFR 50.36(c)(2)(ii) (Ref. 5).,

I LCO, and
APPLICABILITY The OPERABILITY of the CREF System instrumentation is

(continued) dependent upon the OPERABILITY of the Control Room Air Inlet
Radiation-fligh Function. This Function must have two of the
three channels OPERABLE, with their setpoints within the

,

specified Allowable Values.. A char.nel is inoperable if its |
actual trip setpoint is not within its required Allowable !
Value. The actual setpoint is calibrated consistent with

,

applicable setpoint methodology assumptions. 1

Allowable Values are specified for each channel of the CREF
System Control Room Air Inlet Radiation-High Function
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The setpoint
calculations are performed using methodology described in
NEDC-31336P-A, " General Electric Instrument Setpoint
Methodology," dated September 1996. The nominal setpoints
are selected to ensure that the setpoints do not exceed the
Allowable Value between successive CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. Trip setpoints are those predetermined values
of output at which an action should take place. The
setpoints are compared to the actual process parameter
(e.g., control room air inlet radioactivity concentration),
and when the measured output value of the process parameter
exceeds the setpoint, the associated device (e.g., trip
relay) changes state. The analytic limits are derived from
the limiting values of the process parameters obtained from
the safety analysis. The Allowable Values are derived from
the analytic limit, corrected for calibration, process, and
some of the instrument errors. The trip setpoints are then
determined ::ccunting for the remaining instrument errors
(e.g., drift). The trip setpoints derived in this manner
provide adequate protection because instrumentation
uncertainties, process effects, calibration tolerances,
Instrument drift, and severe environment errors (for
channels that must function in harsh environments as defined
by 10 CFR 50.49) are accounted for. The Allowable Values
specified in the Table are based upon instantaneous sample
rates. They encompass any time averaged trip setpoint and
were selected to ensure protection of the control room
personnel.

(continued)
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|
CREF System Instrumentation i

B 3.3.7.1

BASES

APPLICABLE The control room air inlet radiation monitor measures
SAFETY ANALYSES radiation levels of the air entering the control room at the
LCO, and ventilation supply. A high radiation level may pose a

- APPLICABILITY threat to control room personnel; thus, automatically
(continued) initiating the CREF System.

The Control Room Air Inlet Radiation-High Function consists
of three monitor channels. However, only two channels of |Control Room Air Inlet Radiation-High are required to be '

OPERABLE to ensure that no single instrument failure can
,

preclude CREF System initiation. 1

The Control Room Air Inlet Radiation-High Function is
required to be OPERABLE in MODES 1, 2, and 3 and during CORE
ALTERATIONS, OPDRVs, and movement of irradiated fuel
assemblies in the secondary containment, to ensure that
control room personnel are protected during a LOCA, fuel
handling event, or vessel draindown event. During MODES 4
and 5, when these specified conditions are not in progress
(e.g., CORE ALTERATIONS), the probability of a LOCA or fuel
damage is low; thus, the Function is not required.

ACTIONS A.1 and A.2

With one or more required channels of the Control Room Air
Inlet Radiation-High Function inoperable, the CREF System
must be placed in operation per Required Action A.1 to
ensure that control room personnel will be protected in the
event of a Design Basis Accident. The method used to place
the CREF System in operation must provide for automatically
re-initiating the system upon restoration of power following
a loss of power to the CREF System. Alternately, if it is
not desired to start the CREF System, the CREF System must
be declared inoperable within 1 hour.

The 1 hour Completion Time is intended to allow the operator
time to place the CREF System in operation. The 1 hour
Completion Time is acceptable because it minimizes risk

4

(continued)
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CREF System Instrumentation !'

B 3.3.7.1 l

|

BASES

ACTIONS A.1 and A.2 (continued)

while allowing time for restoration of channels, for placing
the associated CREF System in operation, or for entering the
applicable Conditions and Required Actions for the
inoperable CREF System. |

,

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each CREF
REQUIREMENTS System instrumentation Function are located in the SRs

column of Table 3.3.7.1-1.

The Surveillances are modified vy a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillanc?s, entry into associated |
Conditions and Required Actions may be delayed for up to
6 hours, provided the associated Function maintains CREF
System initiation capability. Upon completion of the
Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 6)
assumption of the average time required to perform channel
surveillance. That analysis demonstratod that the 6 hour
testing allowance does not significantly reduce the
probability that the CREF System will initiate when
necessary.

SR 3.3.7.1.1

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 instrument channels could be an indication of
excessive instrument drift in one of the channels or
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.

(continued)
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CREF System Instrumentation
B 3.3.7.1

l

i

BASES

I
SURVEILLANCE SR 3.3.7.1.1 (continued) i

REQUIREMENTS
Agreement criteria are determined by the plant staff, based

;

on a combination of the channel instrument uncertainties, i

including indication and readability. If a channel is i

outside the criteria, it may be an indication that the
instrument has drifted outside its limit.

The Frequency is based upon operating experience that
demonstrates channel fMlure is rare. The CHANNEL CHECK :

supplements less formii, but more frequent, checks of !

channel status during normal operational use of the displays
asr.:iated with channels required by the LCO.

SR 3.3.7.1.2 '

l

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function.

Any setpoint adjustment shall be consistent with the ;

assumptions of the current plant specific setpoint
methodology.

The Frequency of 92 days is based on the reliability
analyses of Reference 6.

SR 3.3.7.1.3

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and eccuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency is based upon the assumption of an 18 month
calibration interval in the determination of the magnitude !

of equipment drift in the setpoint analysis. j

|

(continued)
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CREF System Instrumentation
B 3.3.7.1

!

BASES

SURVEILLANCE SR 3.3.7.1.4
REQUIREMENTS

(continued) The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific

' channel. The system functional testing performed in,

LCO 3.7.4, " Control Room Emergency Filter (CREF) System,"
overlaps this Surveillance to provide complete testing of
the assumed safety function.

Operating experience has shown these components usually. pass
the Surveillance when performed at the 18 month Frequency.
Therefore, the Frequency for this Surveillance is 18 months.

. REFERENCES 1. USAR, Section X-10.3.6.

2. USAR, Section XIV-10.5.

3. USAR, Table XIV-10-1.

4. USAR, Table XIV-10-4.

5. 10CFR50.36(c)(2)(ii).

6. GENE-770-06-1, " Bases for Changes to Surveillance Test
Intervals and Allowed Out-of-Service Times for
Selected Instrumentation Technical Specifications,"

'

February 1991.

|

|

|

i
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LOP Instrumentation
B 3.3.8.1

B 3.3 INSTRUMENTATION

8 3.3.8.1 Loss of Power (LOP) Instrumentation

BASES

BACKGROUND Successful operation of the required safety functions of the
Emergency Core Cooling Systems (ECCS) is dependent upon the
availability of adequate power sources for energizing the
various components such as pump motors, motor operated
valves, and the associated control components. The LOP
instrumentation monitors the 4.16 kV emergency buses and the
power to the buses. Offsite power is the preferred source
of power for the 1.16 kV emergency buses. If the monitors
determine that insufficient power is available, the buses
are disconnected from the offsite power sources and
connected to the onsite diesel generator (DG) power sources.

Each 4.16 kV emergency bus has its own independent LOP
instrumentation and associated trip logic. The voltage for
each bus is monitored at two levels, which can be considered
as two different types of undervoltage protection: Loss of
Voltage and Degraded Voltage (Ref.1). There are three Loss
of Voltage relays associated with each 4.16 kV Emergency Bus
or power supply to that bus constituting three separate
Functions: 4.16 kV Emergency Bus Undervoltage (Loss of
Voltage) - Function 1, 4.16 kV Emergency Bus Normal Supply
Undervoltage (Loss of Voltage) - Function 2, and 4.16 kV
Emergency Bus ESST (Emergency Station Service Transformer)
Supply Undervoltage (Loss of Voltage) - Function 3. These
three Functions constitute the first level of undervoltage
protection. Voltage on 4.16 kV Emergency Bus IF (lG) is
monitored by relay 27/lF1 (27/lGl) - Function 1; voltage on
the normal supply bus tie to 4.16 kV Emergency Bus IF (IG)
is monitored by relay 27/lFAI (27/lGB1) - Function 2; and
voltage on the ESST supply bus tie to 4.16 kV Emergency Bus
IF (IC) is monitored by relay 27/ETl (27/ET2) - Function 3.
Upon sensing a loss of voltage to Emergency Bus IF (lG), the
Function 1 relay 27/lF1 (27/lGl) will initiate the
following:

1. A start signal to DG1 (DG2).

2. Load shedding of all motors on 4.16 kV Emergency
| Bus IF (lG).
|

(continued)
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LOP Instrumentation
B 3.3.8.1 !

BASES

BACKGROUND 3. Load shedding of the non-essential Motor Control
(continued) Centers (MCC) and non-essential motors fed from

Emergency 480 V Bus IF (IG).

The Function 2 undervoltage relay 27/lFAI-(27/lGB1) will
then trip breaker IFA (lGB) if the Emergency Bus IF (IG) is
being supplied from its normal source (either the normal

|

station service transformer (NSST) or the startup station !
service transformer (SSST)); or the Function 3 undervoltage i

relay 27/ETI (27/ET2) will trip breaker IFS (IGS) if the
,

4.16 kV Emergency Bus IF (1G) is being supplied from its 1

alternate source, the ESST. Opening breakers IFA (lGB) and
IFS (LGS) will then allow the diesel generator, DG1 (DG2) to
connect to 4.16 kV Emergency Bus IF (1G).

The second level of undervoltage protection is a Degraded i

Voltage scheme. Voltage on 4.16 kV Emergency Bus IF (IG) is
monitored by relay 27/lF2 (27/lG2) and voltage on the normal
supply bus tie to emergency bus IF (lG) is monitored by
relay 27/lFA2 (27/lGB2). When 4.16 kV Emergency Bus IF (lG) '

is energized from its normal source, a degraded voltage
condition will be sensed by two relays 27/1F2 (27/lG2) and
27/lFA2 (27/lGB2) - Function 4. When 4.16 kV Emergency Bus
IF (1G) is energized from the ESST, a degraded voltage
condition on 4.16 kV Emergency Bus IF (lG) will be sensed by
only one relay, 27/lF2 (27/lG2) - Function 5. When 4.16 kV
Emergency Bus IF (lG) is powered from the normal supply, a
degraded voltage condition on 4.16 kV Emergency Bus IF (lG)
for approximately 12.5 seconds (Function 4.c) will trip the
tie breaker IFA (lGB) unless an RHR initiation seal-in is
present, in which case breaker IFA (lGB) will trip on a
degraded voltage on bus IF (1G) after approximately
7.5 seconds (Function 4.b). When 4.16 kV Emergency Bus IF
(IG) is powered from the ESST, a degraded voltage condition
on 4.16 kV Emergency Bus IF (lG) for approximately
15 seconds (Function 5.b) will trip breaker 1FS (IGS). The
three loss of Voltage relays are each arranged in a
one-out-of-one logic configuration (Functions 1, 2, and 3),
while the Degraded Voltage relays are arranged in a
two-out-of-two logic configuration if the emergency bus is
powered from its normal source (Function 4), or in a
one-out-of-one logic configuration if the emergency bus is
powered from the ESST (Function 5). The channels include
electronic equipment (e.g., internal relay contacts, coils,
solid state logic, etc.) that compares measured input
signals with pre-established setpoints. When

| (continued)
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i LOP Instrumentation
B 3.3.8.1

BASES

BACKGROUND the setpoint is exceeded, the channel output relay actuates,
(continued) which then outputs a LOP trip signal to the trip logic.

1

APPLICABLE The LOP instrumentation is required for Engineered Safety i

SAFETY ANALYSES, Features to function in any accident with a loss of offsite
LCO, and power. The required channelt, of LOP instrumentation ensure
APPLICABILITY that the ECCS and other assumed systems powered from the '

DGs, provide plant protection in the event of any of the
Reference 2 analyzed accidents in which a loss of offsite
power is assumed. The initiation of the DGs on loss of
offsite power, and subsequent initiation of the ECCS, ensure
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

Accident analyses credit the loading of the DG based on the
loss of offsite power during a loss of coolant accident.
The diesel starting and loading times have been included in

.

the delay time associated with each safety system component )
requiring DG supplied power following a loss of offsite i
power. I

The LOP instrumentation satisfies Criterion 3 of i

10 CFR 50.36(c)(2)(ii) (Ref. 3).

T'heOPERdBILITYoftheLOPinstrumentationisdependentupon
the OPERABILITY of the individual instrumentation channel
Functions specified in. Table 3.3.8.1-1. Each Function must i

have a required number of OPERABLE channels per 4.16 kV |

emergency bus, with their setpoints within the specified
Allowable Values. A channel is inoperable if its actual
trip setpoint is not within its required Allowable Value.
The actual setpoint is calibrated consistent with applicable
setpoint methodology assumptions.

The Allowable Values are specified for each Function in the "

Table. Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure i

that the setpoints do not exceed the Allowable Value between
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within the
Allowable Value, is acceptable. Trip setpoints are those |

predetermined values of output at which an action should
take place. The setpoints are compared to the actual i

process parameter (e.g., degraded voltage), and when the
|

5 (continued)
$
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1 LOP Instrumentation
B 3.3.8.1

|

BASES

I APPLICABLE measured output value of the process parameter exceeds the
SAFETY ANALYSES, setpoint,-the associated device (e.g., internal relay

| LCO, and contact) changes state. The Allowable Values are derived
i APPLICABILITY from the limiting values of the process parameters obtained

(continued) from the safety analysis. For all LOP Instrumentation
Functions, the Allowable Values and the trip setpoints are
determined from historically accepted practice relative to
the intended functions of the channels.

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis,

l.a. 1.b 4.16 kV Emeraency Bus Undervoltaae (Loss of
Voltaael

Loss of voltage on a 4.16 kV emergency bus indicates that
offsite power may be completely lost to the respective
emergency bus and is unable to supply sufficient power for
proper operation of the applicable equipment. Therefore,
the power supply to the bus is transferred from offsite
power to DG power when the voltage on the bus drops below
the Loss of Voltage Function Allowable Values (loss of
voltage with a short time delay). This ensures that
adequate power will be available to the required equipment.

Upon loss of voltage, relay 27/lF1 (27/lGl) will initiate a
start signal to DG1 (DG2), load shedding of all motors on
4.16 kV Emergency Bus IF (lG), and load shedding of the
non-essential Motor Control Centers (MCCs) and non-essential
motors fed from critical 480 V Bus IF (IG)

The 4.16 kV Emergency Bus Undervoltage (Loss of Voltage)
Allowable Voiue is low enough to prevent inadvertent power

|

(continued),

.
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LOP Instrumentation
B 3.3.8.1

BASES

APPLICABLE 1.a. 1.b 4.16 kV Emeroency Bus Undervoltaae (Loss of
SAFETY ANALYSES, Voltaae)
LCO, and (continued)
APPLICABILITY

supply transfer, but high enough to ensure that power is i
available to the required equipment. The Time Delay '

Allowable Values are long enough to provide time for the
offsite power supply to recover to normal voltages, but
short enough to ensure that power is available to the
required equipment.

One channel of 4.16 kV Emergency Bus Undervoltage (Loss of
Voltage) Function and Time Delay Function per associated
4.16 kV emergency bus is available and is only required to
be OPERABLE when the associated DG is required to be
OPERABLE. Refer to LC0 3.8.1, "AC Sources-Operating,"
and 3.8.2, "AC Sources-Shutdown," for Applicability Bases
for the DGs.

2.a. 2.b 4.16 kV Emeraency Bus Normal SuDD1v Undervoltaae
(Loss of Voltaael

Loss of voltage on the SWGR 1A to IF (IB to 1G) bus tie
indicates that offsite power is not available from the

i normal source (NSST or SSST). Therefore, in order to allow
the emergency bus to be powered from the alternate offsite,

'

power source (ESST) or the DG, relay 27/1FA-1 (27/lGB-1)
will cause the normal supply breaker to the 4.16 kV

| emergency bus, IFA (lGB) to trip following the actuation of
1 the Function I channels following a short time delay.

The 4.16 kV Emergency Bus Normal Supply Undervoltage (Loss
i. of Voltage) Allowable Value is low enough to prevent
'

inadvertent power supply transfer, but high enough to ensure
that power is available to the required equipment. The Time
Delay Allowable Values are chosen to assure timely operation
for a loss of voltage condition, but not allow spurious
operation during momentary voltage dips created by motor
starts.

|

| One channel of 4.16 kV Emergency Bus Normal Supply
'

Undervoltage (Loss of Voltage) Function and Time Delay
Function per associated 4.16 kV emergency bus is available'

and is only required to be OPERABLE when the associated DG
is required to be OPERABLE. Refer to LC0 3.8.1, "AC

-

(continued)
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LOP Instrumentation
B 3.3.8.1

BASES

APPLICABLE 2.a. 2.b 4.16 kV Emeraency Bus Normal Sucolv Vndervoltaae
SAFETY ANALYSES, (Loss of Voltaag). (continued)
LCO, and
APPLICABILITY Sources-0perating," and 3.8.2, "AC Sources-Shutdown," for

Applicability Bases for the DGs.

3.a. 3.b 4.16 kV Emeraency Bus ESST Supolv Undervoltaae
(Loss of Voltaael

Loss of voltage on the ESST-lf (lG) bus tie indicates that
offsite power is not available from the alternate offsite
source (ESST). Therefore, in r der to allow the 4.16 kV
emergency bus to be powered from the DG following loss of
the alternate offsite source, relav 27/ET-1 (27/ET-2) will
cause the ESST-lF (IG) breaker IFS (LGS) to trip following a
short time delay, which in turn will allow the DG output
breaker to close.

The 4.16 kV Emergency Bus ESST Supply Undervoltage (Loss of
Voltage) Allowable Value is low enough to prevent
inadvertent power supply transfer, but high enough to ensure
that power is available to the required equipment. The Time
Delay Allowable Values are long enough to provide time for
the offsite power supply to recover to normal voltages, but
short enough to ensure that power is available to the
required equipment.

One channel of 4.16 kV Emergency Bus ESST Supply
Undervoltage (Loss of Voltage) Function and Time Delay
Function per associated 4.16 kV emergency bus is available
and is only required to be OPERABLE when the associated DG
is required to be OPERABLE. Refer to LC0 3.8.1, "AC
Sources-0perating," and 3.8.2, "AC Sources-Shutdown," for
Applicability Bases for the DGs.

4.a. 4.b. 4.c 4.16 kV Emeroency Bus Unaervoltaae (Dearaded
Voltaae)

A reduced voltage condition on a 4.16 kV emergency bus
indicates that, while offsite power may not be completely
lost to the respective emergency bus, available power may be
insufficient for starting large ECCS motors without risking
damage to the motors that could disable the ECCS function.
Therefore, power supply to the bus is transferred from

(continued)
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LOP Instrumentation
B 3.3.8.1

;

BASES

APPLICABLE 4.a. 4.b. 4.c 4.16 kV Emeraency Bus Undervoltaae (Dearaded
SAFETY ANALYSES, Voltaae) (continued)

,

LCO, and i

APPLICABILITY normal offsite power to alternate offsite power or to onsite
DG power when the voltage on the bus drops below the
Degraded Voltage Function Allowable Value (degraded voltage
with a time delay). This ensures that adequate power will
be available to the required equipment.

A degraded voltage condition on 4.16 kV Emergency Bus IF
(1G) is monitored by relays 27/lF2 (27/lG2) and 27/lFA2
(27/lGB2). Any momentary voltage dips caused by starting of
la" g motors will not operate undervoltage relays. When
4.16 kV Emergency Bus IF (IG) is powered from either the
SSST or NSST, a degraded voltage on 4.16 kV Emergency Bus IF
(lG) below a nominal value of 3,880 V for approximately
12.5 seconds sensed by both relays 27/lF2 (27/1G2) and
27/lFA2 (27/1GB2) will trip the tie breaker IFA (lGB) unless
a LOCA seal-in signal is present, in which case time delay
relay 27X7/lF (27X7/lG) will be bypassed and breaker IFA
(lGB) will trip if voltage on 4.16 kV Emergency Bus IF (lG)
is below a nominal value of 3,880 V for 7.5 seconds.

The Bus Undervoltage Allowable Value is low enough to
prevent inadvertent power supply transfer, but high enough
to ensure that sufficient power is available to the required
equipment. The Time Delay Allowable Value is long enough to
provide time for the offsite power supply to recover to
normal voltages, but short enough to ensure that sufficient
power is available to the required equipment.

Two channels of 4.16 kV Emergency Bus Undervoltage (Degraded
Voltage) Function and Time Delay Function per associated bus
are available and are required to be OPERABLE when the
associateu DG is required to be OPERABLE. Refer to
LC0 3.8.1 and LC0 3.8.2 for Applicability Bases for the DGs.

S.a. 5.b 4.16 kV Emeraency Bus ESST Supolv Undervoltaae
(Dearaded Voltaael

A reduced voltage condition on a 4.16 kV emergency bus
indicates that, while offsite power may not be completely
lost to the respective emergency bus, available power may be
insufficient for starting large ECCS motors without risking

(continued)
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LOP Instrumentation
B 3.3.8.1

BASES

.

. APPLICABLE 5.a. 5'.b 4.16 kV Emeraency Bus ESST Supolv Undervoltaae
| SAFETY ANALYSES, (Dearaded Voltaael (continued)
j -LCO, and
H APPLICABILITY' damage to the motors that could disable the ECCS function.

Therefore, power supply to the bus is transferred from the
alternate offsite power source to onsite DG power when the;

voltage on the bus drops below the Degraded Voltage Function|

Allowable Value (degraded voltage with a time delay). This;.

|- ensures that adequate power will be available to the- |

<

| required equipment.
]

When 4.16 kV Emergency Bus IF (1G) is energized from the
ESST, degraded voltages will be sensed by only one relay
27/lF2 (27/lG2). Any momentary voltage dips caused by
starting of large motors will not operate undervoltage
relays. When 4.16 kV Emergency Bus IF (lG) is powered from
the ESST, a degraded voltage on 4.16 kV Emergency Bus IF-
(lG) for approximately 15 seconds will trip breaker IFS
(LGS). The nominal 15 second time delay consists of the

i

nominal 7.5 second time delay from relay 27/lF2 (27/lG2) I

plus a nominal 7.5 second time delay from time delay relay
27X15/lF (27X15/lG). After the ESST breaker 1FS (IGS)
trips, the Loss of Voltage protection system will start the
associated DG and will trip all 4,000 volt motor breakers
and non-essential MCC breakers. The 4.16 kV Emergency Bus ;
Undervoltage (Degraded Voltage) Allowable Value is low

i enough to prevent inadvertent power supply transfer, but
i high enough to ensure that sufficient power is available to

ithe required equipment. The Time Delay Allowable Value is '

long enough to provide time for the offsite power supply to
recover to normal voltages, but short enough to ensure that

.

sufficient power is available to the required equipment. '

|

One channel of 4.16 kV Emergency Bus Undervoltage (Degraded
| Voltage) Function and Time Delay Function per associated bus
! is available and is only required to be OPERABLE when the ;

( associated DG is required to be OPERABLE. Refer to
i LC0 3.8.1 and LC0 3.8.2 for Applicability Bases for the DGs.
'
,

s

| ACTIONS A Note has been provided to modify the ACTIONS related to
LOP instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition, discovered to be inoperable or

L

(continued)
t

:
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LOP Instrumentation
B 3.3.8.1

-BASES

ACTIONS not within limits,.will not result in separate entry into
(continued) the Condition. Section 1.3 also specifies that Required

Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable LOP instrumentation channels provide appropriate
compensatory measures for separate inoperable' channels. As
such, a Note has been provided that allows separate
Condition entry for each inoperable LOP instrumentation
channel.

M
With one or more channels of a function inoperable, the
Function is not capable of performing the intended function.
Therefore, only I hour is allowed to restore the inoperable
channel to OPERABLE status. If the channel is not restored
to OPERABLE status in 1 hour, Condition B must be entered
and.its Required Action taken.

The Completion Time is intended to allow.the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.

M
If any-Required Action and associated Completion Time are
not met, the associated Function is not capable of
performing the intended function. Therefore, the associated
DG(s) is declared inoperable immediately. This requires
entry into applicable Conditions and Required Actions of
LCO 3.8.1 and LC0 3.8.2, which provide appropriate actions
for the inoperable DG(s).

i

SURVEILLANCE As noted at the beginning of the SRs (Note 1), the SRs for
REQUIREMENTS each LOP instrumentation Function are located in the SRs

| column of Table 3.3.8.1-1.
|
|

1

(continued)

Cooper B 3.3-199 Revision 0 '

|
L

.



, _ _ ~ . ._ _ -. _ .-_. _ .. _ _ _ _ _ . _ .- - ._ __-

!

LOP Instrumentation
; 8 3.3.8.1 'i
|

BASES

SURVEILLANCE The Surveillances are further modified by a Note (Note 2) to
:

REQUIREMENTS indicate that when a channel is placed in an inoperable !

(continued)- status solely for performance of required
Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 2 hours provided the "

associated Function maintains initiation capability.
Initiation capability is maintained provided that the,

| following can be initiated by the Function for one DG or
emergency bus as applicable (if part of that Function): DG
start, disconnect from offsite power source, DG output

|- breaker closure, and load shed. Upon completion of the
1~

. Surveillance, or expiration of the 2 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.

SR 3.3.8.1.1
l

| A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with
the assumptions of the current plant specific setpoint
methodology.

The Frequency of 31 days is based on operating experience
with regard to channel OPERABILITY and drift, which
demonstrates that failure of more than one channel of a
given' Function in any 31 day interval is a rare event.

SR 3.3.8.1.2

A CHANNEL CALIBRATION is a complete check of the relay
circuitry and associated time delay relays. This test
verifies the channel responds to the measured parameteri

within the necessary range and accuracy. CHANNEL
CALIBRATION leaves the channel adjusted to account for
instrument drifts between successive calibrations consistent
with the plant specific setpoint methodology.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

|
|

(continued)
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LOP Instrumentation
B 3.3.8.1

BASES

SURVEILLANCE SR 3.3.8.1.2 (continued)
REQUIREMENTS

The Frequency is based upon the assumption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.8.1.3

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required actuation logic for a specific
channel. The system functional testing performed in
LC0 3.8.1 and LCO 3.8.2 overlaps this Surveillance to
provide complete testing of the assumed safety functions.

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 unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.

REFERENCES 1. USAR, Section VIII-3.6. *

2. USAR, Chapter XIV.

3. 10 CFR 50.36(c)(2)(ii)

|

l
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RPS Electric Power Monitoring
B 3.3.8.2

B 3.3 INSTRUf1ENTATION

B 3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring

BASES

BACKGROUND RPS Electric Power Monitoring System is provided to isolate
the RPS bus-from the motor generator (MG) set or an i

alternate power' supply in the event of overvoltage, )
undervoltage, or underfrequency. This system protects the
loads connected to the RPS bus against unacceptable voltage
and frequency conditions (Ref.1) and forms an important
part of the primary success path of the essential safety
circuits. Some of the essential equipment powered from the
RPS buses includes the RPS logic and scram solenoids.

.

!

RPS electric power monitoring assembly will' detect any I
abnormal high or low voltage or low frequency condition in i
the outputs of the two MG sets or the alternate power supply ]
and will de-energize its respective RPS bus, thereby causing

4

all safety functions normally powered by this bus to |
'de-energize. '

In the event of failure of an RPS Electric Power Monitoring
System (e.g., both inseries electric power monitoring
assemblies), _ the RPS loads may experience significant
effects from the unregulated power supply. Deviation from

1

the nominal conditions can potentially cause damage to the
scram solenoids and other Class lE devices.

In the event of a low voltage condition for an extended
period of time, the scram solenoids can chatter and
potentially lose their pneumatic control capability,
resulting in a loss of primary scram action.

In the event of an overvoltage condition, the RPS logic
relays and scram solenoids may experience a voltage higher
than their design voltage. If the overvoltage condition
persists for an extended time period, it may cause equipment
degradation and the loss of plant safety function.

Two redundant Class IE circuit breakers are connected in
series between each RPS bus and its MG set, and between each
RPS bus and its alternate power supply. Each of these

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

i
1

| BASES
'

i

!

l' BACKGROUND circuit breakers has an associated independent set of
| (continued) Class IE overvoltage, undervoltage, and underfrequency

sensing logic. Together, a circuit breaker and its sensing'-

i logic constitute an electric power monitoring assembly. If
the output of the MG set or the alternate power supply
exceeds predetermined limits of overvoltage, undervoltage,
or underfrequency, a trip coil driven by this logic
circuitry opens the circuit breaker, which removes the
associated power supply from service.

l

APPLICABLE The RPS electric power monitoring is necessary to meet the
SAFETY ANALYSES assumptions of the safety analyses by ensuring that the

equipment powered from the RPS buses can perform its
intended function. RPS electric power monitoring provides
protection to the RPS components that receive power from the
RPS buses, by acting to disconnect the RPS from the power
supply under specified conditions that could damage the RPS,

bus powered equipment.

RPS electric power monitoring satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

LC0 The OPERABILITY of each RPS electric power monitoring
assembly is dependent on the OPERABILITY of the overvoltage,
undervoltage, and underfrequency logic, as well as the
OPERABILITY of the associated circuit breaker. Two electric
power monitoring assemblies are required to be OPERABLE for
each inservice power supply. This provides redundant
protection against any abnormal voltage or frequency
conditions to ensure that no single RPS electric power
monitoring assembly failure can preclude the function of RPS
components. Each of the inservice electric power monitoring
assembly trip logic setpoints is required to be within the
specified Allowable Value. The actual setpoint is
calibrated consistent with applicable setpoint methodology
assumptions.

|

,

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

i

J

BASES

LC0 ' Allowable-Values are specified for each RPS electric power |
(continued) monitoring assembly trip logic (refer to SR 3.3.8.2.1). '

Nominal trip'setpoints are specified in the setpoint ;

calculations. The setpoint calculations are performed using '

methodology described in NEDC-31336P-A, " General Electric
Instrument Setpoint Methodology," dated September 1996. The
nominal setpoints are selected to ensure that the setpoints
do not exceed the Allowable Value between CHANNEL
CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value,'is acceptable. A cnannel is inoperable if
its actual trip setpoint is not within its required
Allowable Value. Trip setpoint are those predetermined
values of output at which an action should take place. The
setpoints are compared to the actual process parameter
(e.g., overvoltage), and_when the measured output value of
the process parameter-exceeds the setpoint, the associated
device (e.g., trip unit) changes state. The analytic limits
are derived from the limiting values of the process
parameters obtained from the safety analysis. The Allowable
Values are derived from the analytic limits, corrected for
calibration, process, and some of the instrument errors.
The trip setpoints are then determined, accounting for the i
remaining instrument errors (e.g., drift). The trip '

setpoints derived in this manner provide adequate protection I

because instrumentation uncertainties, process effects,
,

calibration' tolerances, instrument drift, and severe i

environment errors (for channels that must function in harsh
environments as defined by 10 CFR 50.49) are accounted for.

The Allowable Values for the instrument settings are based
on the RPS providing 2 57 Hz, 120'V i 10% (to all
equipment), and 115 V i 10 V (to scram solenoids). The most
limiting voltage requirement and associated line losses
determine the settings of the electric power monitoring
instrument channels. The settings are calculated based on
the loads on the buses and RPS MG set or alternate power
supply being 120 VAC and 60 Hz.

APPLICABILITY The operation of the RPS electric power monitoring
' assemblies is essential to disconnect the RPS components

from the MG set or alternate power supply during abnormal
voltage or frequency conditions. Since the degradation of a

| nonclass-1E source supplying power to the RPS bus can occur
L
,

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

i

BASES |

|

|
; APPLICABILITY as a result of any random single failure, the OPERABILITY of
t

(continued) the RPS electric power monitoring assemblies is required
when the RPS components are required to be OPERABLE. This
results in the RPS Electric Power Monitoring System i
OPERABILITY being required in MODES I and 2; and in MODE 5 !
with any control rod withdrawn from a core cell containing |one or more fuel assemblies. '

|

ACTIOkS A_d |

If one RPS electric power monitoring assembly for an
inservice power supply (MG set or alternate) is inoperable,
or one RPS electric power monitoring assembly on each !
inservice power supply is inoperable, the OPERABLE assembly |
will still provide protection to the RPS components under
degraded voltage or frequency conditions. However, the
reliability and redundancy of the RPS Electric Power ;

Monitoring System is reduced, and only a limited time |
(72 hours) is allowed to restore the inoperable assembly to
OPERABLE status. If the inoperable assembly cannot be
restored to OPERABLE status, the associated power supply (s)
must be removed from service (Required Action A.1). This |places the RPS bus in a safe condition. An alternate power
supply with OPERABLE power monitoring assemblies may then be
used to power the RPS bus.

The 72 hour Completion Time takes into account the remaining j
OPERABLE electric power monitoring assembly and the low
probability of an event requiring RPS electric power i
monitoring protection occurring during this period. It '

allows time for plant operations personnel to take
corrective actions or to place the plant in the required
condition in an orderly manner and without challenging plant
systems.

Alternately, if it is not desired to remove the power supply
from service (e.g., as in the case where removing the power
supply (s) from service would result in a scram or
isolation), Condition C or D, as applicable, must be entered'

and its Required Actions taken.

-

|
!

|
,

; ; continued)
,

f
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

ACTIONS ]LL
(continued) l

If both power monitoring assemblies for an inservice power
supply (MG set or alternate) are inoperable or both power
monitoring assemblies in each inservice power supply are
inoperable, the system protective function is lost. In this
condition, I hour is allowed to restore one assembly to
OPERABLE status for each inservice power supply. If one
inoperable assembly for each inservice power supply cannot
be restored to OPERABLE status, the associated power
supply (s) must be removed from service within 1 hour
(Required Action B.1). An alternate power supply with
OPERABLE assemblies may then be used to power one RPS bus.
The I hour Completion Time is sufficient for the plant
operations personnel to take corrective actions and is
acceptable because it minimizes risk while allowing time for
restoration or removal from service of the electric power
monitorino assemblies.

Alternately, if it is not desired to remove the power
supply (s) from service (e.g., as in the case where removing
the power supply (s) from service would result in a scram or
isolation), Condition C or D, as applicable, must be entered
and its Required Actions taken.

C.1

If any Required Action and associated Completion Time of
Condition A or B are not met in MODE 1 or 2, a plant
shutdown must be performed. This places the plant in a
condition where minimal equipment, powered through the
inoperable RPS electric power monitoring assembly (s), is
required and ensures that the safety function of the RPS
(e.g., scram of control rods) is not required. The plant
shutdown is accomplished by placing the plant in MODE 3
within 12 hours. The allowed Completion Time is reasonable,
based on operating experience, to reach the required plant
conditions from full power condition in an orderly manner
and without challenging plant systems.

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

ACTIONS Qd
(continued)

If any Required Action and associated Completion Time of
Condition A or B are not met in MODE 5, with any control rod
withdrawn from a core cell containing one or more fuel
assemblies, the operator must imediately initiate action to
fully insert all insertable contrel rcds in core cells
containing one or more fuel asserolies. Required Action D.1
results in the least reactive condition for the reactor core 2

and ensures that the safety function of the RPS (e.g., scram
of control rods) is not required. Action must continue
until the Required Action is completed.

SURVEILLANCE SR 3.3.8.2.1
REQUIREMENTS

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency is based on the assumption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR 3.3.8.2.2

Performance of a system functional test demonstrates that,
with a required syttem actuation (simulated or actual)
signal, the logic of the system will automatically trip open
the associated power monitoring assembly. The system
functional test shall include actuation of the protective
relays, tripping logic, and output circuit breakers. Only
one signal per power monitoring assembly is required to be
tested. This Surveillance overlaps with the CHANNEL
CALIBRATION to provide complete testing of the safety
function. The system functional test of the Class lE
circuit breakers is included as part of this test to provide
complete testing of the safety function. If the breakers
are incapable of operating, the associated electric power
monitoring assembly would be inoperable.

(continued)
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RPS Electric Power Monitoring
B 3.3.8.2

BASES

SURVEILLANCE SR 3.3.8.2.2 (continued)
REQUIREMENTS

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 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.

_

REFERENCES 1. USAR, Section VII-2.3.

2. 10 CFR 50.36(c)(2)(ii).

m. _

f
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Recirculation loops Operating
B 3.4.1

,

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 Recirculation Loops Operating
,

BASES
_

BACKGROUND The Reactor Recirculation System is designed to provide a|
| forced coolant flow through the core to remove heat from the

fuel. The forced coolant flow removes more heat from the ,

fuel than would be possible with just natural circulation.
i

| The forced flow, therefore, allows operation at |
| significantly higher power than would otherwise be possible.

i

( The recirculation system also controls reactivity over a |'

wide span of reactor power by varying the recirculation flow
'

rate to control the void content of the moderator. The
Reactor Recirculation System consists of two recirculation
pump loops external to the reactor vessel. These loops
provide the piping path for the driving flow of water to the

| reactor vessel jet pumps. Each external loop contains one l

variable speed motor driven recirculation pump driven by a
motor generator (MG) set to control pump speed, and

; associated piping, jet pumps, valves, and instrumentation.
| The recirculation loops are part of the reactor coolant
i pressure boundary and are located inside the drywell
! structure. The jet pumps are reactor vessel internals.

The recirculated coolant consists of saturated water from
the steam separators and dryers that has been subcooled by
incoming feedwater. This water passes down the annulus
between the reactor vessel wall and the core shroud. A
portion of the coolant flows from the vessel, through the
two external recirculation loops, and becomes the driving
flow for the jet pumps. Each of the two external

; recirculation loops discharges high pressure flow into an
external manifold, from which individual recirculation inlet
lines are routed to the jet pump risers within the reactor
vessel. The remaining portion of the coolant mixture in the
annulus becomes the suction flow for the jet pumps. This

| flow enters the jet pump at suction inlets and is
accelerated by the driving flow. The drive flow and suction,

| flow are mixed in the jet pump throat section. The total
i flow then passes through the jet pump diffuser section into

the area below the core (lower plenum), gaining sufficient
head in the process to drive the required flow upward
through the core. The subcooled water enters the bottom of
the fuel channels and contacts the fuel cladding, where heat

(continued)
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( Recirculation Loops Operating
B 3.4.1

|

| BASES
'

|

BACKGROUND is transferred to the coolant. As it rises, the coolant
(continued) begins to boil, creating steam voids within the fuel channel

that continue until the coolant exits the core. Because of
reduced moderation, the steam voiding introduces negative
reactivity that must be compensated for to maintain or to
increase reactor power. The recirculation flow control
allows operators to increase recirculation flow and sweep
some of the voids from the fuel channel, overcoming the
negative reactivity void effect. Thus, the reason for
having variable recirculation flow is to compensate for ;

reactivity effects of boiling oves a wide range of power |

generation (i.e., 55 to 100% of RTP) without having to move
control rods and disturb desirable flux patterns.

Each recirculation loop is manually started from the control |

room. The MG set provides regulation of individual I

recirculation loop drive flows. The flow in each loop is
manually controlled.

APPLICABLE The operation of the Reactor Recirculation System is i,

! SAFETY ANALYSES an initial condition assumed in the design basis loss of :
coolant accident (LOCA) (Ref.1). During a LOCA caused by a
recirculation loop pipe break, the intact loop is assumed to
provide coolant flow during the first few seconds of the
accident. The initial core flow decrease is rapid because
the recirculation pump in the broken loop ceases to pump
reactor coolant to the vessel almost immediately. The pump
in the intact loop coasts down relatively slowly. This pump
coastdown governs the core flow response for the next
several seconds until the jet pump suction is uncovered
(Ref. 1). The analyses assume that both loops are operating
at the same flow prior to the accident. However, the LOCA
analysis was reviewed for the case with a flow mismatch
between the two loops, with the pipe break assumed to be in
the loop with the higher flow. While the flow coastdown and
core response are potentially more severe in this assumed
case (since the intact loop starts at a lower flow rate and
the core response is the same as if both loops were
operating at a lower flow rate), a small mismatch has been

! determined to be acceptable based on engineering judgement.
! The recirculation system is also assumed to have sufficient

flow coastdown characteristics to maintain fuel thermal
margins during abnormal operational transients (Ref. 2),
which are analyzed in Section XIV of the USAR.;

,

(continued)
.
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Recirculation Loops Operating
8 3.4.1

BASES

APPLICABLE A plant specific LOCA analysis has been performed assuming
SAFETY ANALYSES only one operating recirculation loop. This analysis has

(continued) demonstrated that, in the event of a LOCA caused by a pipe
break in the operating recirculation loop, the Emergency
Core Cooling System response will provide adequate core
cooling, provided the APLHGR requirements are modified
accordingly (Ref. 3).

The transient analyses of Section XIV of the USAR have also
been performed for single recirculation loop operation
(Ref. 3) and demonstrate sufficient flow coastdown
characteristics to maintain fuel thermal margins during the
abnormal operational transients analyzed provided the MCPR
requirements are modified. During single recirculation loop
operation, modification to the Reactor Protection System
(RPS) average power range monitor (APRM) instrument
Allowable Values is also required to account for the
different relationships between recirculation drive flow and
reactor core flow. The APLHGR and MCPR limits for single
loop operation are specified in the COLR. The APRM Neutron
Flux-High (Flow Biased) Allowable Value is in LC0 3.3.1.1,
" Reactor Protection System (RPS) Instrumentation."

The reactor is designed such that thermal hydraulic
oscillations are prevented or can be readily detected and
suppressed without exceeding specified fuel design limits.
To minimize the likelihood of a thermal hydraulic
instability, a Stability Exclusion Region, to be avoided
during normal power operation, is calculated using approved
methodology. Since the Stability Exclusion Region may
change each fuel cycle, the Stability Exclusion Region is
contained in the COLR. Specific directions are provided to
avoid operation in this region and to immediately exit upon
entry. Entries into the Stability Exclusion Region are not
part of normal operation. An entry may occur as the result
of an abnormal event, such as a single recirculation pump
trip. In these events, operation in the Stability Exclusion
Region may be needed to prevent equipment damage, but actual
time spent inside the Region is minimized. Although
operator action can prevent the occurrence of and protect
the reactor from an instability, the APRM Neutron Flux-High
(Flow Biased) scram function will suppress oscillations
prior to exceeding the Safety Limit MCPR. While core-wide

, reactor instability is the predominate mode and regional
| mode oscillations are not expected to occur, the reactor is

,

(continued)
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Recirculation loops Operating
B 3.4.1

|
|

BASES l

APPLICABLE protected from regional mode oscillations through avoidance,

| SAFETY ANALYSES of the Stability Exclusion Region and administrative
(continued) controls on reactor conditions which are primary factors

affecting reactor stability.

Recirculation loops operating satisfies Criterion 2 of ,

10 CFR 50.36(c)(2)(ii) (Ref. 4). |

,

LC0 Two recirculation loops are required to be in operation with i
! their flows matched within the limits specified in '

| SR 3.4.1.1 to ensure that duri: g a LOCA caused by a break of
the piping of one recirculation loop the assumptions of the,

| LOCA analysis are satisfied. Alternatively, with only one |

recirculation loop in operation, modifications to the l

required APLHGR limits (LC0 3.2.1, " AVERAGE PLANAR LINEARi

! HEAT GENERATION RATE (APLHGR)"), MCPR limits (LC0 3.2.2, I

| " MINIMUM CRITICAL POWER RATIO (MCPR)"), and APRM Neutron
'

I Flux-High (Flow Biased) setpoint (LC0 3.3.1.1) must be
; applied to allow continued operation consistent with the

,

assumptions of Reference 3. With only one recirculation i
loop in operation, the MCPR limits are 0.01 higher than the |

comparable MCPR two loop limits. Additionally, during
i single recirculation loop operation, the recirculation
! system controls are placed in the manual flow control mode.
| In addition, during two loop or single loop operation, core

flow as a function of core THERMAL POWER must not be in the
,

Stability Exclusion Region of the power / flow mcp socified !

in the COLR.
,

APPLICABILITY In MODES I and 2, requirements for operation of the Reactor
Coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting
design basis transients and accidents are assumed to occur.

; In MODES 3, 4, and 5, the consequences of an accident are
| reduced and the coastdown characteristics of the

recirculation loops are not important.

i

!

(continued)
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BASES (continued)

|ACTIONS M

Because of thermal hydraulic stability concerns, operation |
of the plant is controlled by restricting core flow and i
power to the unrestricted region of the power / flow map I

specified in the COLR. If core flow as a function of core i

THERMAL POWER is in the Stabilicy Exclusion Region of the '

power / flow map, action must be initiated immediately to
restore the power / flow combination to outside the Stability I

Exclusion Region. The operator must cither insert control |
rods to reduce THERMAL POWER, or increase the speed of the I

operating recirculation pump (s). Action must continue until
th. Stability Exclusion Region has been exited.

M
With the requirements of the LC0 not met for reasons other ,

than Condition A, the recirculation loops must be restored !

to operation with matched flows within 24 hours. A
recirculation loop is considered not in operation when the
pump in that loop is idle or when the mismatch between total
jet pump flows of the two loops is greater than required
limits. The loop with the lower flow must be considered not
in operation. Should a LOCA occur with one recirculation
loop not in operation, the core flow coastdown and resultant
core response may not be bounded by the LOCA analyses.
Therefore, only a limited time is allowed to restore the
inoperable loop to operating status. In addition, following
one recirculation pump operation, the discharge valve of the
low speed pump may not be opened unless the speed of the
faster pump is s; 50% of its rated speed. This provides
assurance that excessive vibration of the reactor vessel
internals will not occur.

Alternatively, if the single loop requirements of the LC0
are applied to operating limits and RPS setpoints, operation
with only one recirculation loop would satisfy the
requirements of the LC0 and the initial conditions of the
accident sequence.

The 24 hour Completion Time is based on the low probability
of an accident occurring during this time period, on a
reasonable time to complete the Required Action, and on
frequent core monitoring by operators allowing abrupt
changes in core flow conditions to be quickly detected.

(continued)
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| B 3.4.1

!

BASES

ACTIONS B.d (continued)

This Required Action does not require tripping the I
recirculation pump in the lowest flow loop when the mismatch l
between total jet pump flows of the two loops is greater i

than the required limits. However, in cases where large
flow mismatchu occur, low flow or reverse flow can occur in
the low flow loop jet pumps, causing vibration of the jet
pumps. If zero or reverse flow is detected, the condition
should be alleviated by changing pump speeds to re-establish
forward flow or by tripping the pump.

C.1

With any Required Action and associated Completion Time of
Condition B not met, or if no recirculation loops are in
operation, 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 MODE 3 within 12 hours. In this condition, |

the recirculation loops are not required to be operating
because of the reduced severity of design basis accidents
and the minimal dependence on the recirculation loop
coastdown characteristics. Additionally, a recirculation
pump shall not be restarted while the reactor is in natural
circulation flow and reactor power is greater than 1% of
rated THERMAL POWER. This ensures that a reactivity
insertion transient in excess of the most severe coolant
flow increase currently analyzed does not occur. The
allowed Completion Time of 12 hours is reasonable, based on
operating experience, to reach MODE 3 in an orderly manner
and without challenging plant systems.

SURVEILLANCE SR 3.4.1.1
REQUIREMENTS

This SR ensures the recirculation loops are within the
allowable limits for mismatch. At low core flow (i .e. ,
< 70% of rated core flow), the MCPR requirements provide
larger margins to the fuel cladding integrity Safety Limit
such that the potential adverse effect of early boiling
transition during a LOCA is reduced. A larger flow mismatch
can therefore be allowed when core flow is < 70% of rated

|
L

(continued)
|
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BASES

SURVEILLANCE SR 3.4.1.1 (continued)
REQUIREMENTS

core flow. The recirculation loop flow, as used in this
Surveillance, can be either the summation of the flows from
all of the jet pumps associated with a single recirculation
loop, or the drive flow associated with each recirculation
loop.

The mismatch is measured in terms of percent of rated core
,

fl ow. If the flow mismatch exceeds the specified limits', i

the loop with the lower flow is unsidered inoperable. The
SR is not required when both loops are not in operation I

since the mismatch limits are meaaingless during single' loop
or natural circulation operation. The Surveillance must be
performed within 24 hours after both loops are in operation.
The 24 hour Frequency is consistent with the Surveillance 1
Frequency for jet pump OPERABILITY verification and has been ;

shown by operating experience to be adequate to detect off |
normal loop flows in a timely manner. ;

i

SR 3.4.1.2

This SR ensures the core flow, as a function of core THERMAL
POWER, is within the appropriate limits to prevent

,

uncontrolled thermal hydraulic oscillations. At low flows iand high power levels the reactor exhibits increased l

susceptibility to thermal hydraulic instability. The
power / flow map is based on the guidance provided in
Reference 5. The 24 hour Frequency is based on operating I
experience and the operator's inherent knowledge of reactor
status, including significant changes in core THERMAL POWER
and flow.

REFERENCES 1. NEDE-240ll-P-A (Revision specified in the COLR).

2. USAR, Section IV-3.5.

3. NEDE-24258, " Cooper Nuclear Station Single-Loop
Operation," May, 1980.

4, 10 CFR 50.36(c)(2)(ii).

(continued)
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B 3.4.1

,

BASES

REFERENCES' 5.' GENE-A13-00395-01, " Application of the Regional
| (continued) Exclusion with Flow-Biased APRM Neutron Flux Scram
| - Stability Solution (Option 1-D) to the Cooper Nuclear.

Station," November 1996.
|

|

;

|
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Jet Pumps
B 3.4.2

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 Jet Pumps

BASES

BACKGROUND The Reactor Recirculation System is described in the
Background section of the Bases for LC0 3.4.1,
" Recirculation Loops Operating," which discusses the
operating characteristics of the system and how these
characteristics affect the Design Basi: Accident (DBA)
analyses.

The jet pumps are reactor vessel internals, and in
conjunction with the Reactor Recirculation System are
designed to provide forced circulation through the core to
remove heat from the fuel. The jet pumps are located in the
annular region between the core shroud and the vessel inner
wall. Because the jet pump suction elevation is at
two-thirds core height, the vessel can be reflooded and
coolant level maintained at two-thirds core height even with
the complete break of the recirculation loop pipe that is
located below the jet pump suction elevation.

Each reactor coolant recirculation loop contains 10 jet
pumps. Recirculated coolant passes down the annulus between
the reactor vessel wall and the core shroud. A portion of
the coolant flows from the vessel, through the two external
recirculation loops, and becomes the driving flow for the
jet pumps. Each of the two external recirculation loops
discharges high pressure flow into an external manifold from
which individual recirculation inlet lines are routed to the
jet pump risers within the reactor vessel. The remaining
portion of the coolant mixture in the annulus becomes the
suction flow for the jet pumps. This flow enters the jet
pump at suction inlets and is accelerated by the drive flow.
The drive flow and suction flow are mixed in the jet pump
throat section. The total flow then passes through the jet
pump diffuser section into the area below the core (lower
plenum), gaining sufficient head in the process to drive the
required flow upward through the core.

APPLICABLE Jet pump OPERABILITY is an implicit assumption in the design
SAFETY ANALYSES basis loss of coolant accident (LOCA) analysis evaluated in

Reference 1.

(continued)
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Jet Pumps
B 3.4.2

BASES

APPLICABLE The capability of reflooding the core to two-thirds core
SAFETY ANALYSES height is dependent upon the structural integrity of the jet

(continued) pumps. If the structural system, including the beam holding
a jet pump in place, fails, jet pump displacement and
performance degradation could occur, resulting in an
increased flow area through the jet pump and a lower core
flooding elevation. This could adtersely affect the water
level in the core during the reflood phase of a LOCA as well
as the assumed blowdown flow during a LOCA.

Jet pumps satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii)
(Ref. 2).

LCO The structural failure of any of the jet pumps could cause
significant degradation in the ability of the jet pumps to
allow reflooding to two-thirds core height during a LOCA.
OPERABILITY of all jet pumps is required to ensure that
operation of the Reactor Recirculation System will be
consistent with the assumptions used in the licensing basis
analysis (Ref. 1).

APPLICABILITY In MODES 1 and 2, the jet pumps are required to be OPERABLE
since there is a large amount of energy in the reactor core
and since the limiting DBAs are assumed to occur in these
MODES. This is consistent with the requirements for
operation of the Reactor Recirculation System (LC0 3.4.1).

In MODES 3, 4, and 5, the Reactor Recirculation System is
not required to be in operation, and when not in operation,
sufficient flow is not available to evaluate jet pump
OPERABILITY,

,

ACTIONS A.1

An inoperable jet pump can increase the blowdown area and
reduce the capability to reflood during a design basis LOCA.
If one or more of the jet pumps are inoperable, 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 MODE 3
within 12 hours. The Completion Time of 12 hours is

(continued)
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Jet Pumps i
B 3.4.2

BASES i

!ACTIONS 8.d (continued)

reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner and without
challenging plant systems.

1

i
SURVEILLANCE SR 3.4.2.1 j
REQUIREMENTS

'

This SR is designed to detect significant degradation in jet |

pump performance that precedes jet pump failure (Ref. 3). |
This SR is required to be performed only when the loop has I
forced recirculation flow since surveillance checks and |
measurements can only be performed during jet pump 1

operation. The jet pump failure of concern is a complete
mixer displacement due to jet pump beam failure. Jet pump
plugging is also of concern since it adds flow resistance to I
the recirculation loop. Significant degradation is i

indicated if the specified criteria confirm unacceptable
deviations from established patterns or relationships. The
allowable deviations from the established patterns have been
developed based on the variations experienced at plants
during normal operation and with jet pump assembly failures
(Refs. 3 and 4). Each recirculation loop must satisfy one
of the performance criteria provided. Since refueling
activities (fuel assembly replacement or shuffle, as well as

i

any modifications to fuel support orifice size or core plate
bypass flow) can affect the relationship between core flow,
jet pump loop flow, and recirculation loop flow, these
relationships may need to be re-established each cycle.
Similarly, initial entry into extended single loop operation
may also require establishment of these relationships.
During the initial weeks of operation under such conditions,
while base-lining new " established patterns", engineering
judgement of the daily Surveillance results is used to
detect significant abnormalities which could indicate a jet
pump failure.

The recirculation pump speed operating characteristics
(recirculation pump flow and jet pump loop flow versus pump
speed) are determined by the flow resistance from the loop
suction through the jet pump nozzles. A change in the
relationship may indicate a plug, flow restriction, loss in
pump hydraulic performance, leakage, or new flow path

(continued)
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Jet Pumps
B 3.4.2

BASES
|

|

SURVEILLANCE SR 3.4.2.1 (continued)
REQUIREMENTS

between the recirculation pump discharge and jet pump
nozzle. For this criterion, the recirculation pump flow and
jet pump loop flow versus pump speed relationship must be
verified.

Individual jet pumps in a recirculation loop normally do not
| have the same flow. The unequal flow is due to the drive
| flow manifold, which does not distribute flow equally to all
! risers. The jet pump diffuser to lower plenum differential

pressure pattern is repeatable. An appreciable change in
this relationsnip is an indicat.on that increased (or
reduced) resistance has occurred in one of the jet pumps.

The deviations from normal are considered indicative of a
| potential problem in ti.e recirculation drive flow or jet
; pump system (Ref. 3). Normal flow ranges and established
i jet pump differential pressure patterns are established by

plotting historical data as discussed in Reference 3.

The 24 hwr Frequency has been shown by operating experience
to be timely for detecting jet pump degradation and is

! consistent with the Surveillance Frequency for recirculation
loop OPERABILITY verification.

This SR is modified by two Notes. Note 1 allows this
| Surveillance not to be performed until 4 hours after the
'

associated recirculation loop is in operation, since these
checks can only be performed during jet pump operation. The
4 hours is an acceptable time to establish conditions
appropriate for data collection and evaluation.

|

| Note 2 allows tnis SR not to be performed until 24 hours
| after THERMAL POWER exceeds 25% of RTP. During low flow
| conditions, jet pump noise approaches the threshold response

of the associated flow instrumentation and precludes the
collection of repeatable and meaningful data. The 24 hours
is an acceptable time to establish conditions appropriate to
perform this SR.

I
i
i-

! (continued)
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Jet Pumps
B 3.4.2

BASES (continued)
!

REFERENCES 1. USAR, Section IV-3.5.

2. 10 CFR 50.36(c)(2)(ii).
|r

| 3. GE Service Information Letter No. 330, including ;

Supplement 1, " Jet Pump Beam Cracks," June 9, 1980.
)|

4. NUREG/CR-3052, " Closeout of IE Bulletin 80-07: BWR
Jet Pump Assembly Failure," November 1984.

I

l

l

|

|

|
|

|

|

|

!.
t
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|
SRVs and SVs

| B 3.4.3

i

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 Safety / Relief Valves (SRVs) and Safety Valves (SVs)

BASES

i

BACKGROUND The ASME Boiler and Pressure Vessel Code (Reference 1)
requires the reactor pressure vessel be protected from,

| overpressure during upset conditions by self-actuated safety
valves. As part of the nuclear pressure relief system, the
size and number of SRVs and SVs are selected such that peak|

| pressure in the nuclear system will not exceed the ASME Code
limits for the reactor coolant pressure boundary (RCPB).

The SRVs and SVs are located on the main steam lines between
the reactor vessel and the first isolation valve within the
drywell. The SRVs can actuate by either of two modes: the
safety mode or the relief mode. However, for the purposes
of this LCO, only the safety mode is required. In the safety
mode (or spring mode of operation), the spring loaded pilot
valve opens when steam pressure at the valve inlet overcomes
the spring force holding the pilot valve closed. Opening
the pilot valve allows a pressure differential to develop
across the main valve piston and opens the main valve. This
satisfies the Code requirement. The SVs only operate in the
safety mode. They are spring-loaded and were designed and
constructed in accordance with the ASME Boiler and Pressure
Vessel, Section III, Article 9, Code requirements.

,

1

i Each of the 8 SRVs discharges steam through a discharge line
to a point below the minimum water level in the suppression
pool. The 3 SVs discharge steam directly to the drywell.
All of the SRVs can also operate in the relief mode. Two of
the SRVs provide the low-1w set (LLS) function, while the
other six are designated as Automatic Depressurization
System (ADS) valves. The LLS requirements are specified in
LC0 3.6.1.6, " Low-Low Set (LLS) Valves," and the ADS
requirements are specified in LC0 3.5.1, "ECCS-Operating."

:

APPLICABLE The overpressure protection system must accommodate the most
SAFETY ANALYSES severe pressurization transient. Evaluations have

determined that the most severe transient is the closure of
all main steam isolation valves (MSIVs), followed by reactor
scram on high neutron flux (i.e., failure of the direct
scram associated with MSIV position) (Ref. 2). A separate

(continued)
,
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| SRVs and SVs
B 3.4.3

BASES

APPLICABLE analysis was performed assuming a setpoint tolerance of 3%
SAFETY ANALYSES for the SRVs and SVs (Ref. 3). For the purpose of the

(continued) setpoint tolerance analysis, all 8 SRVs and 3 SVs are I

assumed to operate in the safety mode. The analysis results
. demonstrate that the design SRV and SV capacity, with a
| setpoint tolerance of 3%, is capable of maintaining )
| reactor pressure below the ASME Code limit of 110% of vessel

|design pressure (110% x 1250 psig = 1375 psig). This LC0 l

helps to ensure that the acceptance limit of 1375 psig is 1

met during the most severe design basis pressure transient.

From an overpressure standpoint, the design basis events are I
bounded by the MsIV closure with flux scram event described '

above. Reference 4 discusses additional events that are )expected to actuate the SRVs and SVs. '

SRVs and SVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii)
(Ref. 5). I

i

l
!

LC0 The safety function of 11 SRVs and SVs are required to be
OPERABLE to satisfy the assumptions of the safety analysis
(Ref. 3). The requirements of this LCO, as they apply to
the SRVs, are applicable only to the capability of the SRVs
to mechanically open to relieve excess pressure when the
lift setpoint is exceeded (safety function).

The SRV and SV setpoints are established to ensure that the
ASME Code limit on peak reactor pressure is satisfied. The
ASME Code specifications require the lowest safety valve j
setpoint to be at or below vessel design pressure !
(1250 psig) and the highest safety valve to be set so that I,
the total accumulated pressure does not exceed 110% of the i

design pressure for overpressurization conditions. The
transient evaluations in Reference 3 are based on these
setpoints, but also include the additional uncertainties of
i 3% of the nominal setpoint to provide an added degree of
conservatism.

Operation with fewer valves OPERABLE than specified, or with
setpoints outside the ASME limits, could result in a more
severe reactor respcnse to a transient than predicted,
possibly resulting in the ASME Code limit on reactor
pressure being exceeded.

|

(continued)
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| SRVs and SVs
! B 3.4.3

BASES (continued)
,

,

APPLICABILITY In MODES 1, 2, and 3, all SRVs and SVs must be OPERABLE,
since censiderable energy may be in the reactor core and the
limiting design basis transients are assumed to occur in
these MODES. The SRVs and SVs may be required to provide

'

pressure relief to limit peak reactor pressure.

In MODE 4, decay heat is low enough for the RHR System to
provide adequate cooling, and reactor pressure is low enough
that the overpressure limit is unlikely to be approached by
assumed operational transients or accidents. In MODE 5, the
reactor vessel head is unbolted or removed and the reactor
is at atmospheric pressure. The SRV and SV function is not
needed during these conditions.

1
ACTIONS A.1 and A.2 '

With the safety function of one or more SRVs or SVs
inoperable, a transient may result in the violation of the
ASME Code limit on reactor pressure. If the safety function
of one or more SRVs or SVs is inoperable, 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 MODE 3 ,

'

within 12 hours and to MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach required plant conditions from full

|

power conditions in an orderly manner and without '

challenging plant systems.

SURVEILLANCE SR 3.4.3.1
REQUIREMENTS

This Surveillance requires that the SRVs and SVs will open
at the pressures assumed in the safety analysis of
Reference 3. The demonstration of the SRV and SV safety
function lift settings must be performed during shutdown,
since this is a bench test, to be done in accordance with

the Inservice Testing Program. The lift setting pressure
shall correspond to ambieht conditions of the valves at
nominal operating temperatures and pressures. The SRV
setpoint is i 3% for OPERABILITY; however, the valves are
reset to i 1% during the Surveillance to allow for drift.

l
l

(continued)

Cooper B 3.4-16 Revision 0



. . _ . _ o

| |

'SRVs and SVs |
B 3.4.3

- BASES

SURVEILLANCE SR 3.4.3.2
REQUIREMENTS

(continued) A manual actuation of each SRV (until-the main turbine
bypass valves have closed to compensate for SRV opening) is
performed to verify that, mechanically, the valve is
functioning properly and no blockage exists in the valve !
discharge line. This can also be demonstrated by the
response of the turbine control valves or bypass valves, by

.

y

a change in the measured steam flow, or by any other method j
suitable to verify steam flow. Adequata reactor steam dome
pressure must be available to perform this test to avoid
damaging the valve. Also, adequate steam flow must be

: passing through the main turbine or turbine bypass valves to '

| continue to control reactor pressure and steam flow when the
L SRVs divert steam flow upon opening. Sufficient time is
| therefore allowed after the required pressure and flow are !

achieved to perform this test. . Adequate pressure at whicht

this test is to be performed is 2: 500 psig, consistent with
the recommendations of the vendor. Adequate steam flow is

,

represented by turbine bypass valves at least 30% open, or |
| total steam flow 210' lb/hr. Plant startup is allowed

prior to performing this test because valve OPERABILITY and i

the setpoints for overpressure protection are verified, per '

.

ASME Code requirements, prior'to valve installation.|.

| Therefore, this SR is modified by a Note that states the
Surveillance is not required to be performed until 12 hours' -

after reactor steam pressure and flow are adequate to
perform the test. The 12 hours allowed for manual actuation
after the required pressure and steam flow are reached is
sufficient to achieve stable conditions for testing and
provides a reasonable time to complete the SR. If a valve
fails to actuate due only to the failure of the solenoid but
is capable of opening on overpressure, the safety function
of the SRV is not considered inoperable.

I

The 18 month Frequency was developed based on the SRV tests
required by the ASME Boiler and Pressure Vessel Code,
Section XI (Ref. 6). Operating experience has shown that
these components usually pass the Surveillance when
performed at the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

(continued)
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! SRVs and SVs I"B 3.4.3
!

! BASES _(continued)
i i

L.

| REFERENCES 1. ASME Boiler and Pressure Vessel Code, Section III.

2. USAR, Section IV-4.10.

3. NEDC-31628P, SRV Setpoint Tolerance Analysis for
Cooper Nuclear Station, October ~ 1988.

|

4. USAR, Section XIV.

5. 10.CFR 50.36(c)(2)(ii).

| 6. ASME, Boiler and Pressure Vessel Code, Section XI. I
! '

..

.i
|

|
,

i

|

!

I

i

1.
:

L
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RCS Operational LEAKAGE
B 3.4.4

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.4 RCS Operational LEAKAGE 1

!
BASES

'

;

BACKGROUND The RCS includes systems and components that contain or ;

transport the coolant to or from the reactor core. The
pressure containing components of the RCS and the portions i

of connecting systems out to and including the isolation
valves define the reactor coolant pressure boundary (RCPB).
The joints of the RCPB components are welded or bolted.

l
During plant life, the joint and valve interfaces can i

produce varying amounts of reactor coolant LEAKAGE, through l

either normal operational wear or mechanical deterioration.
Limits on RCS operational LEAKAGE are required to ensure
appropriate action is taken before the integrity of the RCPB

.

is impaired. This LC0 specifies the types and limits of |
LEAKAGE. This protects the RCS pressure boundary described j
in 10 CFR 50.2,10 CFR 50.55a(c), and Section IV-10 of the 1

USAR (Refs. 1, 2, and 3).

The safety significance of RCS LEAKAGE from the RCPB varies
widely depending on the source, rate, and duration. l
Therefore, detection of LEAKAGE in the drywell is necessary. '

Methods for quickly separating the identified LEAKAGE from
the unidentified LEAKAGE are necessary to provide the
operators quantitative information to permit them to take !
corrective action should a leak occur that is detrimental to !

lthe safety of the facility or the public.

A limited amount of leakage inside the drywell is expected
from auxiliary systems that cannot be made 100% leaktight.
Leakage from these systems should be detected and isolated
from the primary containment atmosphere, if possible, so as
not to mask RCS operational LEAKAGE detection.

This LC0 deals with protection of the 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 LC0 include the possibility of a loss of |
coolant accident.

!

'

(continued)
|
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RCS Operational LEAKAGE

|_ B 3.4.4

BASES (continued)

APPLICABLE The allowable RCS operational LEAKAGE limits are based on
SAFE 1Y ANALYSES the predicted and experimentally observed behavior of pipe

cracks. The normally expected background LEAKAGE due to
equipment design and the detection capability of the
instrumentation for determining system LEAKAGE were also
considered. The evidence from experiments suggests that,
for LEAKAGE even greater than the specified unidentified
LEAKAGE limits, the probability is small that the
imperfection or crack associated with such LEAKAGE would
grow rapidly.

The unidentified LEAKAGE flow linit allows time for
corrective action before the RCIJ could be significantly
compromised. The 5 gpm limit is a small fraction of the
calculated flow from a critical crack in the primary system
piping. Crack behavior from experimental programs (Refs. 4
and 5) shows that leakage rates of hundreds of gallons per
minute will precede crack instability.

The low limit on increase in unidentified LEAKAGE assun.es a
failure mechanism of intergranular stress corrosion cracking
(IGSCC) in service sensitive type 304 and type 316
austenitic stainless steel that produces tight cracks. This
flow increase limit is capable of providing an early warning
of such deterioration.

No applicable safety analysis assumes the total LEAKAGE
limit. The total LEAKAGE limit considers RCS inventory
makeup capability and drywell floor sump capacity.

RCS operational LEAKAGE satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii) (Ref. 6).

.

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, because it is
indicative of material degradation. LEAKAGE of this
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 and
gaskets is not pressure boundary LEAKAGE.

(continued).
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RCS Operational LEAKAGE
B 3.4.4

i

BASES

LCO b. Unidentified LEAKAGE;

(continued)
; The 5 gpm of unidentified LEAKAGE is allowed as a
| reasonable minimum detectable amount that the drywell l
'

atmospheric monitoring and drywell floor drain sump
i monitoring equipment can detect within a reasonable

,

| time period. Violation of this LC0 could. result in '

| continued degradation of the RCPB.

| c. Total LEAKAGE

The total LEAKAGE limit is based on a reasonable I

minimum detectable amount. The limit also accounts
for LEAKAGE from known sources (identified LEAKAGE).,

| Violation of this LC0 indicates an unexpected amount
of LEAKAGE and, therefore, could indicate new or I

additional degradation in an RCPB component or system.

d. Unidentified LEAKAGE Increase |

An unidentified LEAKAGE increase of > 2 gpm within the
previous 24 hour period indicates a potential flaw in
the RCPB and miist be quickly evaluated to determine
the source and extent of the LEAKAGE. The increase is
measured relative to the steady state value; temporary

| changes in LEAKAGE rate as a result of transient
! conditions (e.g., startup) are not considered. As

such, the 2 gpm increase limit is only applicable in
| MODE 1 when operating pressures and temperatures are

established. Violation of this LC0 could result in
| continued degradation of the RCPB.

'
.

'

| APPLICABILITY In MODES 1, 2, and 3, the RCS operational LEAKAGE LC0
'

applies, because the potential for RCPB LEAKAGE is greatest
when the reactor is pressurized.

| In MODES 4 and 5, RCS operational LEAKAGE limits are not
L required since the reactor is not pressurized and stresses
| in the RCPB materials and potential for LEAKAGE are reduced.

!
-_-

(continued)
r
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|
RCS Operational LEAKAGE

B 3.4.4
!
,

BASES (continued)

ACTIONS LJ.

With RCS unidentified or total LEAKAGE greater than thei

| limits, actions must be taken to reduce the leak. Because
; the LEAKAGE limits are conservatively below the LEAKAGE that
| would constitute a critical crack size, 4 hours is allowed
!

to reduce the LEAKAGE rates before the reactor must be shut
down. If an unidentified LEAKAGE has been identified and
quantified, it may be reclassified and considered as
identified LEAKAGE; however, the total i.EAKAGE limit would
remain unchanged.

B.1 and B.2

An unidentified LEAKAGE increase of > 2 gpm within a 24 hour
period is an indication of a potential flaw in the RCPB and
must be quickly evaluated. Although the increase does not
necessarily violate the absolute unidentified LEAKAGE limit,
certain susceptible components must be determined not to be
the source of the LEAKAGE increase within the required
Completion Time. For an unidentified LEAKAGE increase
greater than required limits, an alternative to reducing
LEAKAGE increase to within limits (i.e., reducing the
LEAKAGE rate such that the current rate is less than the
"2 gpm increase in the previous 24 hours" limit; either by
isolating the source or other possible methods) is to
evaluate servica sensitive type 304 and type 316 austenitic
stainless steel piping that is subject to high stress or
that contains relatively stagnant or intermittent flow
fluids and determine it is not the source of the increased
LEAKAGE. This type piping is very susceptible to IGSCC. |

The 4 hour Completion Time is reasonable to properly reduce
the LEAKAGE increase or verify the source before the reactor
must be shut down without unduly jeopardizing plant safety.

C.1 and C.2

If any Required Action and associated Completion Time of
Condition A or B is not met or if pressure boundary LEAKAGE
exists, 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 MODE 3 within 12 hours and to MODE 4 within
36 hours. The allowed Completion Times are reasonable,.

(continued)
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RCS Operational LEAKAGE
B 3.4.4

|
|

BASES |

ACTIONS C.1 and C.2 (continued)

based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant safety systems.

SURVEILLANCE SR 3.4.4.1
REQUIREMENTS

The RCS LEAKAGE is monitored by a variety of instruments
designed to provide alarms when LEAK /GE is indicated and to
quantify the various types of LEAKAGE. Leakage detection
instrumentation is discussed in more detail in the Bases for
LC0 3.4.5, "RCS Leakage Detection Instrumentation." Sump
level and flow rate are typically monitored to determine
actual LEAKAGE rates; however, any method may be used to
quantify LEAKAGE within the guidelines of Reference 7. In
conjunction with alarms and other administrative controls, a
12 hour Frequency for this Surveillance is appropriate for
identifying LEAKAGE and for tracking required trends
(Ref. 8).

REFERENCES 1. 10 CFR 50.2.

2. 10 CFR 50.55a(c).

3. USAR, Section IV-10.

4 GEAP-5620, " Failure Behavior in ASTM A106B Pipes
Containing Axial Through-Wall Flaws," April 1968.

5. NUREG-76/067, " Investigation and Evaluation of
Cracking in Austenitic Stainless Steel Piping in
Boiling Water Reactors," October 1975.

6. 10 CFR 50.36(c)(2)(ii).

7. Regulatory Guide 1.45, May 1973.

8. Generic Letter 88-01, Supplement 1, "NRC Position on
IGSCC in BWR Austenitic Stainless Steel Piping,"
February 1992.

|
!
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RCS Leakage Detection Instrumentation
B 3.4.5

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Leakage Detection Instrumentation

BASES

BACKGROUND USAR Safety Design Basis (Ref. 1) requires means for
detecting and, to the extent practical, identifying the
location of the source of RCS LEAKAGE. Regulatory
Guide 1.45 (Ref. 2) describes acceptable methods for
selecting leakage detection systems.

Limits on LEAKAGE from the reactor coolant pressure bot r.dary
(RCPB) are required so that appropriate action can be taken
before the integrity of the RCPB is impaired (Ref. 2).
Leakage detection systems for the RCS are provided to alert
the operators when leakage rates above normal background
levels are detected and also to supply quantitative
measurement of leakage rates. The Bases for LC0 3.4.4, "RCS
Operational LEAKAGE," discuss the limits on RCS LEAKAGE
rates.

Systems for separating the LEAKAGE of an identified source
from an unidentified source are necessary to provide prompt
and quantitative information to the operators to permit them
to take immediate corrective action.

LEAKAGE from the RCPB inside the drywell is detected by at
least one of two independently monitored variables, such as
sump flow and drywell gaseous (noble gas and iodine) and
particulate radioactivity levels. The primary means of
quantifying LEAKAGE in the drywell is the drywell floor
drain sump flow monitoring system.

The drywell floor drain sump flow monitoring system monitors
the LEAKAGE collected in the floor drain sump. This
unidentified LEAKAGE consists of LEAKAGE from control rod

e drives, valve flanges or packings, floor drains, the Reactor
" Equipment Cooling System, and drywell air cooling unit

condensate drains, and any LEAKAGE not collected in the
drywell equipment drain sump.

(continued)
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RCS Leakage Detection Instrumentation
8 3.4.5

1

BASES

I
BACKGROUND A flow transmitter in the discharge line of the drywell

(continued) floor drain sump pumps provides flow indication in the
control room. The pumps can also be started from the i
control room. 1

The 3-channel, drywell air monitoring system continuously
monitors the primary containment atmosphere for airborne
particulate and. gaseous (noble gas and iodine)
radioactivity. A sudden increase of radioactivity, which
may be attributed to RCPB steam or reactor water LEAKAGE, is

.

;
annunciated in the control room. The 3-channel drywell !
atmosphere particulate and gaseous (noble gas and iodine)
radioactivity monitoring system is not capable of
quantifying LEAKAGE rates, but is sensitive enough to
indicate increased LEAKAGE rates (Ref. 3).

APPLICABLE A threat of significant compromise to the RCPB exists if the
SAFETY ANALYSES barrier contains a crack that is large enough to propagate

rapidly. LEAKAGE rate limits are set low enough to detect
the LEAKAGE emitted from a single crack in the RCPB (Refs. 4
and 5). Each of the leakage detection systems is designed
with the capability of detecting LEAKAGE less than the
established LEAKAGE rate limits and providing appropriate
alarm of excess LEAKAGE in the control room.

A control room alarm allows the operators to evaluate the
significance of the indicated LEAKAGE and, if necessary,
shut down the reactor for further investigation and
corrective action. The allowed LEAKAGE rates are well below
the rates predicted for the critical crack sizes (Ref. 6).
Therefore, these actions provide adequate response before a
significant break in the RCPB can occur.

RCS leakage detection instrumentation satisfies Criterion 1
of 10 CFR 50.36(c)(2)(ii) (Ref. 7).

LC0 The drywell floor drain sump flow monitoring system is
required to quantify the unidentified LEAKAGE from the RCS.
One channel of the drywell atmospheric monitoring system
provides early alarms to the operators so closer examination
of other detection systems will be made to determine the
extent of any corrective action that may be required. With

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.5

BASES

LC0 the . leakage detection systems inoperable, monitoring for
(continued) LEAKAGE in the RCPB is degraded.

APPLICABILITY In MODES 1, 2, and 3, leakage detection systems are required
to be OPERABLE to support LCO 3.4.4 This Applicability is
consistent with that for LC0 3.4.4.

!

ACTIONS .A_d

With the drywell floor drain sump flow monitoring system
inoperable, no other form of sampling can provide the

| equivalent information to quantify leakage. However, the
drywell atmospheric activity monitor will provide indication
of changes in leakage.

With the drywell floor drain sump flow monitoring system
| inoperable, but with RCS unidentified and total LEAKAGE

being determined every 12 hours (SR 3.4.4.1), operation may
continue for 30 days. The 30 day Completion Time of
Required Action A.1 is acceptable, based on operating

j experience, considering the multiple forms of leakage
' detection that are still available. Required Action A.1 is
i modified by a Note that states that the provisions of
| LC0 3.0.4 are not applicable. As a result, a MODE change is

allowed when the drywell floor drain sump flow monitoring i

system is inoperable. This allowance is provided because
other instrumentation is available to monitor RCS leakage.

i

! B.1 and B.2

With all three of the gaseous and particulate drywell
atmospheric monitoring channels inoperable, grab samples of
the drywell atmosphere must be taken and analyzed to provide
periodic leakage information. Provided a sample is obtained

i and analyzed once every 12 hours, the plant may be operated
I for up to 30 days to allow restoration of at least one of
|

the required monitors.

: The M hour interval provides periodic information that is
adequate to detect LEAKAGE. The 30 day Completion Time for

.

(continued)
.

:
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RCS Leakage Detection Instrumentation
B 3.4.5

BASES

ACTIONS B.1 and 8.2 (continued)

restoration recognizes that at least one other form of
leakage detection is available.

The Required Actions are modified by a Note that states that
the provisions of LC0 3.0.4 are not applicable. As a
result, a MODE change is allowed when all three of the
gaseous and particulate drywell atmospheric monitoring
channels are inoperable. This allowance is provided because
other instrumentation is available to monitor RCS leakage.

C.1 and C.2

If any Required Action and associated Completion Time of
Condition A or B cannot be met, 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
12 hours and MODE 4 within 36 hours. The allowed Completion
Times are reasonable, based on operating experience, to
perform the actions in an orderly manner and without
challenging plant systems.,

D_d

With all required monitors inoperable, no required automatic
means of monitoring LEAKAGE are available, and immediate
plant shutdown in accordance with LC0 3.0.3 is required.

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

This SR is for the performance of a CHANNEL CHECK of the
required drywell atmospheric monitoring system. The check
gives reasonable confidence that the channel is operating
properly. The Frequency of 12 hours is based on instrument
reliability and is reasonable for detecting off normal
conditions.

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.5

BASES

SURVEILLANCE SR 3.4.5.2
REQUIREMENTS

(continued) This SR is for the performance of a CHANNEL FUNCTIONAL TEST
of the required RCS leakage detection instrumentation. The
test ensures that the monitors can perform their function in
the desired manner. The test also verifies the alarm
setpoint and relative accuracy of the instrument string.
The Frequency of 31 days considers instrument reliability,
and operating experience has shown it proper for detecting
degradation.

SR 3.4.5.3

This SR is for the performance of a CHANNEL CALIBRATION of
required leakage detection instrumentation channels. The
calibration verifies the accuracy of the instrument string.,

The Frequency is 92 days and operating experience has proven
this Frequency is acceptable.

REFERENCES 1. USAR, Section IV-10.2.

2. Regulatory Guide 1.45, May 1973..

3. USAR, Section IV-10.3.

4. GEAP-5620, " Failure Behavior in ASTM A106B Pipes
Containing Axial Through-Wall Flaws," April 1968.

5. NUREG-75/067, " Investigation and Evaluation of
Cracking in Austetic Stainless Steel Piping of Boiling
Water Reactors," October 1975.

6. USAR, Section IV-10.3.2.

7. 10 CFR 50.36(c)(2)(ii).
-
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RCS Specific Activity
B 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Specific Activity

BASES

BACKGROUND During circulation, the reactor coolant acquires radioactive
materials due to release of fission products from fuel leaks
into the reactor coolant and activation of corrosion
products in the reactor coolant. These radioactive
materials in the reactor coolant can plate out in the RCS,
and, at times, an accumulation will break away to spike the
normal level of radioactivity. The release of soolant during
a Design Basis Accident (DBA) could send radioactive
materials into the environment.

Limits on the maximum allowable level of radioactivity in
the reactor coolant are established to ensure that in the
event of a release of any radioactive material to the
environment during a DBA, radiation doses are maintained
within the limits of 10 CFR 100 (Ref. 1).

This LC0 contains iodine specific activity limits. The
iodine isotopic activities per gram of reactor coolant are
expressed in terms of a DOSE EQUIVALENT I-131. The
allowable levels are intended to limit the 2 hour radiation
dose to an individual at the site boundary to a small
fraction of the 10 CFR 100 limit.

APPLICABLE Analytical methods and assumptions involving radioactive
SAFETY ANALYSES material in the primary coolant are presented in the USAR

(Ref. 2). The specific activity in the reactor coolant (the
source termi is an initial condition for evaluation of the
consequences of an accident due to a main steam line break
(MSLB) outside containment. No fuel damage is postulated in
the MSLB accident, and the release of radioactive material
to ohe environment is assumed to end when the main steam

'

' stion valves (MSIVs) close completely.'

This MSLB release forms the basis for determining offsite
and control room doses (Refs. 2 and 3). The limits on the
specific activity of the primary coolant ensure that the
2 hour thyroid and whole body doses at the site boundary,

(coatinued)
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RCS Specific Activity
B 3.4.6

L

BASES

APPLICABLE resulting from an MSLB outside containment during steady
SAFETY ANALYSES state operation, will not exceed 10% of the dose guidelines

(continued) of 10 TFR 100. The limits on the specific activity of the
primary coolant also ensure the thyroid dose to the control '

room operators resulting from an MSLB outside containment
during steady state operation will not exceed the limits
specified in GDC 19 of 10 CFR 50, Appendix A (Ref. 4).

The limits on specific activity are values from a parametric
evaluation of typical site locations, as well as from a site
specific evaluation for control room dose (Ref. 3). These
limits are conservative because the evaluation considered
more restrictive parameters than for a specific site, such
as the location of the site boundary and the meteorological
conditions of the site.

RCS specific activity satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii) (Ref. 5).

LC0 The specific iodine activity is limited to s 0.2 Ci/gm
DOSE EQUIVALENT I-131. This limit ensures the source term
assumed in the safety analysis for the MSLB is not exceeded,
so any release of radioactivity to the environment during an
MSLB is less than a small fraction of the 10 CFR 100 limits.

APPLICABILITY In MODE 1, and MODES 2 and 3 with any main steam line not
isolated, limits on the primary coolant radioactivity are
applicable since there is an escape path for release of
radioactive material from the primary coolant to the
environment in the event of an MSLB outside of primary
containment.

In H] DES 2 and 3 with the main steam lines isolated, such
limits do not apply since an escape path does not exist. In
MODES 4 and 5, no limits are required since the reactor is
not pressurized and the potential for leakage is reduced.

|

(continued)

Cooper B 3.4-30 Revision 0

- __. __ ._



RCS Specific Activity
B 3.4.6 |

1

|

BASES (continued)
'

| ACTIONS A.1 and A.2

When the reactor coolant specific activity exceeds the LC0
DOSE EQUIVALENT I-131 limit, but is s 4.0 Ci/gm, samples |
must be analyzed for DOSE EQUIVALENT I-131 at least once
every 4 hours. In addition, the specific activity must be
restored to the LC0 limit within 48 hours. The Completion
Time of once every 4 hours is based on the time needed to
take and analyze a sample. The 48 hour Completion Time to
restore the activity level provide * a reasonable time for
temporary coolant activity increases (iodine spikes or crud
bursts) to be clerned up with the connal processing systems.

A Note to the Required Actions of Condition A excludes the
MODE change restriction of LC0 3.0.4. This exception allows
entry into the applicable MODE (S) while relying on the
ACTIONS even though the ACTIONS may eventually require plant
shutdown. This exception is acceptable due to the
significant conservatism incorporated into the specific
activity limit, the low probability of an event which is
limiting due to exceeding this limit, and t te ability to
restore transient specific activity excursions while the
plant remains at, or proceeds to power operation.

B.I. B.2.1. B.2.2.1. and B.2.2.2

If the DOSE EQUIVALENT I-131 cannot be restored to :s 0.2
Ci/gm within 48 hours, or if at any time it is.> 4.0
Ci/gm, it must be determined at least once every 4 hours

and all the main steam lines must be isolated within
12 hours. Isolating the main steam lines precludes the
possibility of releasing radioactive material to the
environment in an amount that is more than a small fraction
of the requirements of 10 CFR 100 during a postulated MSLB
accident.

Alternatively, the plant can be placed in MODE 3 within
12 hours and in MODE 4 within 36 hours. This option is
provided for those instances when isolation of main steam
lines is not desired (e.g., due to the decay heat loads).
In MODE 4, the requirements of the LC0 are no longer
applicable.

(continued)
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'

B 3.4.6

BASES

ACTIONS B.I. B.2.1 B.2.2.1. and 8.2.2.2 (continued)

The Completion Time of once every 4 hours is the time needed
to take and analyze a sample. The 12 hour Completion Time
is reasonable, based on operating experience, to isolate the
main steam lines in an orderly manner and without
challenging plant systems. Also, the allowed Completion
Times for Required Actions B.2.2.1 and B.2.2.2 for placing
the unit in MODES 3 and 4 are reasonable, based on operating
experience, to achieve the required plant conditions from
full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.4.6.1
REQUIREMENTS

This Surveillance is performed to ensure iodine remains
within limit during normal operation. The 7 day Frequency
is adequate to trend changes in the iodine activity level.

This SR is modified by a Note that requires this
Surveillance to be performed only in MODE 1 because the
level of fission products generated in other MODES is much
less.

REFERENCES 1. 10 CFR 100.11, 1973.

2. USAR, Section XIV-8.5.

3. NE9C 94-157, Rev. 1, Control Room Dose due to Main
Steam line Break, January 1, 1995.

4. 10 CFR 50, Aopendix A, GDC 19.

5. 10 CFR 50.36(c)(2)(ii).

_
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RHR Shutdown Cooling System-Hot Shutdown
B 3.4.7 l

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 Residual Heat Removal (RHR) Shutdown Cooling System-Hot Shutdown
I
|

BASES

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat
during the decay of fission products and in. creases the
temperature of the reactor coolant. This decay heat must be
removed to reduce the temperature of the reactor coolant to
1212*F in preparation for performing Refueling or Cold
Shutdown maintenance operations, or the <Jecay heat must be
removed for maintaining the reactor in the Hot Shutdown
condition.

The two redundant, manually controlled shutdown cooling
subsystems of the RHR System provide decay heat removal.
Each loop consists of two motor driven pumps, a heat
exchanger, and associated piping and valves. Both loops
have a common suction from the same recirculation loop.
Each pump discharges the reactor coolant, after circulation
through the respective heat exchanger, to the reactor via
the associated recirculation loop. The RHR heat exchangers
transfer heat to the RHR Service Water System (LC0 3.7.1,
" Residual Heat Removal Service Water Booster (RHRSWB)

| System").

APPLICABLE Decay heat removal by operation of the RHR System in the
SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any

' event or accident evaluated in the safety analyses (Ref.1).
Decay heat removal is, however, an important safety function
that must be accomplished or core damage could result. The
RHR Shutdown Cooling System meets Criterion 4 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

i

'

LCO Two RHR shutdown cooling subsystems are required to be
OPERABLE, and when no recirculation pump is in operation,,

I one shutdown cooling subsystem must be in operation. An
OPERABLE RHR shutdown cooling subsystem consists of one
OPERABLE RHR pump, one heat exchanger, and the associated
piping and valves. The two subsystems have a common suction
source and are allowed to have a common heat exchanger and

: common discharge piping. Thus, to meet the LCO, both pumps
,

; (continued)
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RHR Shutdown Cooling System-Hot Shutdown
B 3.4.7

BASES

LCO in one loop or one pump in each of the two loops must be
(continued) OPERABLE. Since the piping and heat exchangers are passive

components that are assumed not to fail, they are allowed to
be common to both subsystems. Each shutdown cooling
subsystem is considered OPERABLE if it can be manually
aligned (remote or local) in the shutdown cooling mode for
removal of decay heat. In MODE 3, one RHR shutdown cooling
subsystem can provide the required cooling, but two
subsystems are required to be OPERABLE to provide
redundancy. Operation of one subsy= tem can maintain or
reduce the reactor coolant temperature as required.,

| However, to ensure adequate core flow to allow for accurate
average reactor coolant temperature monitoring, nearly
continuous operation is required.

Note 1 permits both required RHR shutdown cooling subsystems
and recirculation pumps to be shut down'for a period of
2 hours in an 8 hour period. Note 2 allows one RHR shutdown,

cooling subsystem to be inoperable for up to 2 hours for the
performance of Surveillance tests. These tests may be on
the affected RHR System or on some other plant system or

| component that necessitates placing the RHR System in an
! inoperable status during the performance. This is permitted

because the core heat generation can be low enough and the
heatup rate slow enough to allow some changes to the RHR
subsystems or other operations requiring RHR flow
interruption and loss of redundancy.

!

! APPLICABILITY In MODE 3 with reactor steam dome pressure below the
| shutdown cooling permissive pressure (i.e., the actual
| pressure at which the interlock resets) the RHR Shutdown

Cooling System must be OPERABLE and one loop must be
operated in the shutdown cooling mode to remove decay heat
to reduce or maintain coolant temperature. Otherwise, a
recirculation pump is required to be in operation.

In MODES 1 and 2, and in MODE 3 with reactor steam dome
pressure greater than or equal to the shutdown cooling
permissive pressore, this LC0 is not applicable. Operation

| of the RHR Systra in the shutdown cooling mode is not
allowed above tais pressure because the RCS pressure may'

: exceed the design pressure of the shutdown cooling piping.
Decay heat re:noval at reactor pressures greater than or
equal to the shutdown cooling permissive pressure is

:

(continued)
4
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RHR Shutdown Cooling' System-Hot Shutdown )
B 3.4.7 j

i

BASES !

APPLICABILITY typically accomplished by condensing the steam in the main
-(continued) condenser. Additionally, in MODE 2 below this pressure, the

OPERABILITY requirements for the Emergency Core Cooling
Systems (ECCS) (LCO 3.5.1, "ECCS-Operating") do not allow
placing the RHR shutdown cooling subsystem into operation.

The requirements for decay heat removal in MODES 4 and 5 are
; discussed in LC0 3.4.8, " Residual Heat Removal (RHR)

Shutdown Cooling System-Cold Shutdown"; LC0 3.9.7,'

|
" Residual Heat Removal' (RHR)-High Water Level"; and
LCO 3.9.8, " Residual Heat Removal (RHR)-Low Water Level."

,

ACTIONS A Note to the ACTIONS excludes the MODE change restriction
of LC0 3.0.4. This exception allows entry into the
applicable MODE (S) while relying on the ACTIONS even though
the ACTIONS may eventually require plant shutdown. This

i

L exception is acceptable due to the redundancy of the '

'

OPERABLE subsystems, the low pressure at which the plant is
operating, the low probability of an event occurring during

i operation in this condition, and the availability of
j. alternate methods of decay heat removal capability. ;

I A second Note has been provided to modify the ACTIONS
! related to RHR shutdown cooling subsystems. Section 1.3,

Completion Times, specifies once a Condition has been
entered, subsequent divisions, 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. Section 1.3 also specifies
Required Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable shutdown cooling subsystems provide appropriate
compensatory measures for separate inoperable shutdown
cooling subsystems. As such, a Note has been provided that
allows separate Condition entry for each inoperable RHR
shutdown cooling subsystem.

| A l. A.2. and A.3
1

With one required RHR shutdown cooling subsystem inoperable
for decay heat removal, except as permitted by LC0 Note 2,o

; the inoperable subsystem must be restored to OPERABLE status

,

(continued)
,

,
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RHR Shutdown Cooling System-Hot Shutdown!

| B 3.4.7
1

BASES

| ACTIONS A.l. A.2 and A.3 (continued)

without delay. In this condition, the remaining OPERABLE
subsystem can provide the necessary decay heat removal. The
overall reliability is reduced, however, because a single
failure in the OPERABLE subsystem could result in reduced
RHR shutdown cooling capability. Therefore, an alternate
method of decay heat removal must be provided.

I

With both RHR shutdown cooling subsystems inoperable, an
alternate method of decay heat removal must be provided in
addition to that provided for the initial RHR shutdown
cooling subsystem inoperability. This re-establishes backup
decay heat removal capabilities, similar to the requirements
of the LC0. The 1 hour Completion T:me is based on the
decay heat removal function and the probability of a loss of
the available decay heat removal capabilities.

The required cooling capacity of the alternate method should |

be ensured by verifying (by calculation or demonstration) I

its capability to maintain or reduce temperature. Decay
heat removal by ambient losses can be considered as, or
contributing to, the alternate method capability. Alternate
methods that can be used include (but are not limited to) |

the Condensate / Main Steam Systems, the Reactor Water Cleanup |

System, and a combination of an.ECCS pump and a
safety / relief valve.

However, due to the potentially reduced reliability of the
alternate methods of decay heat removal, it is also required
to reduce the reactor coolant temperature to the point where
MODE 4 is entered.

E.1. B.2. and B.3

With no RHR shutdown cooling subsystem and no recirculation
pump in operation, except as permitted by LC0 Note 1,
reactor coolant circulation by the RHR shutdown cooling
subsystem or recirculation pump must be restored without
delay.

Until RHR or recirculation pump operation is re-established,
|

| an alternate method of reactor coolant circulation must be
| placed into service. This will provide the necessary

(continued)
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RHR Shutdown Cooling System-Hot Shutdown
B 3.4.7

BASES
|

1

ACTIONS B.1. B.2. and B.3 (continued)

circulation for monitoring coolant temperature. The 1 hour
Completion Time is based on the coolant circulation function
and is modified such that the 1 hour is applicable
separately for each occurrence involving a loss of coolant
circulation. Furthermore, verification of the functioning
of the alternate method must be reconfirmed every 12 hours |

thereafter. This will provide assurance of continued
temperature monitoring capability.

;

iDurir; the period when the reactor coolant is being :
circulated by an alternate method (other than by the l
required RHR shutdown cooling subsystem or recirculation l

pump), the reactor coolant temperature and pressure must be ;

periodically monitored to ensure proper function of the |
alternate method. The once per hour Completion Time is
deemed appropriate.

I
SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

This Surveillance verifies that one RHR shutdown cooling
subsystem or recirculation pump is in operation and
circulating reactor coolant. The required flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability. The Frequency of 12 hours is
sufficient in view of other visual and audible indications
available to the operator for monitoring the RHR subsystem
in the control room.

This Surveillance is modified by a Note allowing sufficient
time to aligr. the RHR System for shutdown cooling operation
after clearing the pressure interlock that isolates the
system, or for placing a recirculation pump in operation.
The Note takes exception to the requirements of the
Surveillance being met (i.e., forced coolant circulation is
not required for this initial 2 hour period), which also
allows entry into the Applicability of this Specification in
accordance with SR 3.0.4 since the Surveillance will not be
"not met" at tho time of entry into the Applicability.

(continued)
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RHR Shutdown Cooling System-Hot Shutdown
B-3.4.7

'
BASES. (continued)

REFERENCES 1. USAR,' Appendix G.-
!

'2. 10CFR50.36(c)(2)(ii). J
l

)
i

1

l

!
l

|

|

i
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RHR Shutdown Cooling System-Cold Shutdown
B 3.4.8

8 3.4 REACTOR COOLANT-SYSTEM (RCS)

B 3.4.8 Residual Heat Removal (RHR) Shutdown Cooling System-Cold Shutdown !

i
I

BASES

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat
during the decay of fission products and increases the
temperature of the reactor coolant. This decay heat must be
removed to maintain ~the temperature of the reactor coolant

|

1 212*F in preparation for performing Refueling operations,
or the decay heat must be removed for maintaining the
reactor in the Cold Shutdown conditior,.

The two redundant, manually controlled shutdown cooling
subsystems of the RHR System provide decay heat removal.
Each loop consists of two motor driven pumps, a heat
exchanger, and associated piping and valves. Both loops
have a common suction from the same recirculation loop.
Each pump discharges the reactor coolant, after circulation
through the respective heat exchanger, to the reactor via
the associated recirculation loop. The RHR heat exchangers
transfer heat to the RHR Service Water Booster System.

|
APPLICABLE Decay heat removal by operation of the RHR System in the
SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any

event or accident evaluated in the safety analyses (Ref.1).
Decay heat removal is, however, an important safety function
that must be accomplished or core damage could result. The
RHR Shutdown Cooling System meets Criterion 4 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

i

LC0 Two RHR shutdown cooling subsystems are required to be
OPERABLE, and when no recirculation pump is in operation,
one RHR shutdown cooling subsystem must be in operation. An
OPERABLE RHR shutdown cooling subsystem consists of one
OPERABLE RHR pump, one heat exchanger, an RHRSWB pump
capable of providing cooling water to the heat exchanger
(passing service water through a wind milling RHRSWB pump is
an acceptable alternative), and the associated piping and
valves. In addition, the necessary portion of the Service

i Water System is required to provide a suction source for the
| RHRSWB pump. The two subsystems have a common suction

I
(continued),
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RHR Shutdown Cooling ',ystem-Cold Shutdown '

B 3.4.8

BASES

LC0 source and are allowed to have a common heat exchanger and
(continued) common discharge piping. Thus, to meet the LCO, both pumps

in one loop or one pump in each of the two loops must be
OPERABLE. Since the piping and heat exchangers are passive
components that are assumed not to fail, they are allowed to
be common to both subsystems. In MODE 4, the RHR cross tie
valve RHR-M020 may be opened to allow pumps in one loop to
discharge through the opposite recirculation loop to make a
complete subsystem. In addition, the RHRSWB cross tie
valves may be opened to allow RHRSWB pumps in one loop to
provide cooling to the heat exchanger in the opposite loop
to make a complete subsystem.

Addii.ionally, each shutdown cooling subsystem is considered
OPERABLE if it can be manually aligned (remote or local) in
the shutdown cooling mode for removal of decay heat. In
MODE 4, one RHR shutdown cooling subsystem can provide the
required cooling, but two subsystems are required to be
OPERABLE to provide redundancy. Operation of one subsystem
can maintain or reduce the reactor coolant temperature as
required. However, to ensure adequate core flow to allow
for accurate average reactor coolant temperature monitoring,
nearly continuous operation is required.

Note 1 permits both required RHR shutdown cooling subsystems
and recirculation pumps to be shut down for a period of
2 hours in an 8 hour period. Note 2 allows one RHR shutdown
cooling subsystem to be inoperable for up to 2 hours for the
performance of Surveillance tests. These tests may be on
the affected RHR System or on some other plant system or
component that necessitates placing the RHR System in an
inoperable status during the performance. This is permitted
because the core heat generation can be low enough and the
heatup rate slow enough to allow some changes to the RHR
subsystems or other operations requiring RHR flow
interruption and loss of redundancy.

APPLICABILITY In MODE 4, the RHR Shutdown Cooling System must be OPERABLE
and one loop must be operated in the shutdown cooling mode
to remove decay heat to maintain coolant temperature below
212*F. Otherwise, a recirculation pump is required to be in
operation.

|

(continued)
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RHR Shutdown Cooling System-Cold Shutdown

|
B 3.4.8

BASES |

APPLICABILITY In MODES I and 2, and in MODE 3 with reactor steam dome
| (continued) pressure greater than or equal to the shutdown cooling

permissive pressure, this LC0 is not applicable. Operation
of the RHR System in the shutdown cooling mode is not

.

i

allowed above this pressure because the RCS pressure may
exceed the design pressure of the shutdown cooling piping.
Decay heat removal at reactor pressures greater than or
equal to the shutdown cooling permissive pressure is,

typically accomplished by condensing the steam in the main
condenser. Additionally, in MODE 2 below this pressure, the
OPERABILITY requirements for the Emergency Core Cooling
Systems (ECCS) (LCO 3.5.1, "ECCS-Operating") do not allow
placing the RHR shutdown cooling subsystem into operation.

The requirements for decay heat removal in MODE 3 below the
shutdown cooling permissive pressure and in MODE 5 are
discussed in LCO 3.4.7, " Residual Heat Removal (RHR) i

Shutdown Cooling System-Hot Shutdown"; LC0 3.9.7, " Residual
Heat Removal (RHR)-High Water Level"; and LCO 3.9.8,
" Residual Heat Removal (RHR)-Low Water Level ."

ACTIONS A Note has been provided to modify the ACTIONS related to
RHR shutdown cooling subsystems. Section 1.3, Completion
Times, specifies once a Condition has been entered,
subsequent divisions, 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. Section 1.3 also specifies Required Actions
of the Condition continue to apply for each additional
failure, with Completion Times based on initial entry into
the Condition. However, the Required Actions for inoperable
shutdown cooling subsystems provide appropriate compensatory
measures for separate inoperable shutdown cooling
subsystems. As such, a Note has been provided that allows
separate Condition entry for each inoperable RHR shutdown
cooling subsystem.

A.1

With one of the two required RHR shutdown cooling subsystems
inoperable, except as permitted by LC0 Note 2, the remaining
subsystem is capable of providing the required decay heat
removal. However, the overall reliability is reduced.

(continued)
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B 3.4.8

BASES

ACTIONS Ad (continued)

Therefore, an alternate method of decay heat removal must be
provided. With both RHR shutdown cooling subsystems
inoperable, an alternate method of decay heat removal must
be provided in addition to that provided for the initial RHR
shutdown cooling subsystem inoperabi.ity. This
re-establishes backup decay heat removal capabilities,
similar to the requirements of the LCO. The 1 hour
Completion Time is based on the decay heat removal function
and the probability of a loss of the available decay heat
removal capabilities. Furthermore, verification of the
functional availability of these alternate method (s) must be
reconfirmed every 24 hours thereafter. This will provide
assurance of continued heat removal capability.

The required cooling capacity of the alternate method should
be ensured by verifying (by calculation or demonstration)
its capability to maintain or reduce temperature. Decay
heat removal by ambient losses can be considered as, or
contributing to, the alternate method capability. Alternate
methods that can be used include (but are not limited to)
the Reactor Water Cleanup System and a combination of an
ECCS pump and a safety / relief valve.

B.1 and B.2

With no RHR shutdown cooling subsystem and no recirculation
pump in operation, except as permitted by LCO Note 1, and
until RHR or recirculation pump operation is re-established,
an alternate method of reactor coolant circulation must be
placed into service. This will provide the necessary
circulation for monitoring coolant temperature. The 1 hour
Completion Time is based on the coolant circulation function
and is modified such that the 1 hour is applicable
separately for each occurrence involving a loss of coolant
circulation. Furthermore, verification of the functioning
of the alternate method must be reconfirmed every 12 hours
thereafter. This will provide assurance of continued
temperature monitoring capability.

During the period when the reactor coolant is being
circulated by an alternate method (other than by the
required RHR shutdown cooling subsystem or recirculation
pump), the reactor coolant temperature and pressure must be

(continued)
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RHR Shutdown Cooling System-Cold Shutdown
B 3.4.8

RASES

ACTIONS B.1 and B.2 (continued)

periodically monitored to ensure proper functioning of the
alternate method. The once per hour Completion Time is
deemed appropriate.

SURVEILLANCE SR 3.4.8.1
REQUIREMFNTS

This Surveillance verifies that one RHR shutdown cooling
subsystem or recirculation pump is in operation and
circulating reactor coolant. The required flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability. The Frequency of 12 hours is
sufficient in view of other visual and audible indications
available to the operator for monitoring the RHR subsystem
in the control room.

REFERENCES 1. USAR, Appendix G.

2. 10CFR50.36(c)(2)(ii).

i
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RCS P/T Limits |

B 3.4.9
i

| 'B 3.4 REACTOR COOLANT SYSTEM (RCS) ,

1
'8 3.4.9 RCS Pressure and Temperaturc (P/T) Limits
l
1,

i 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) operations, power transients, and
reactor trips. This LC0 limits the pressure and temperature j

changes during RCS heatup and cooldown, within the design I
|assumptions and the stress limits for cyclic operation.

This Specification contains P/T limit curves for heatup,
cooldown, and inservice leakage and hydrostatic testing,
criticality, and data for the maximum rate of change of
reactor coolant temperature.

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 ;

compared to the applicable curve to determine that operation i
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. Therefore, the
i LCO limits apply mainly to the vessel.

| 10 CFR 50, Appendix G (Ref. 1), requires the establishment
of P/T limits for material fracture toughness requirements
of the RCPB materials. Reference 1 requires an adequate
margin to brittie failure during normal operation, abnormal
operational transients, and system hydrostatic tests. It

mandates the use of the ASME Code, Section III, Appendix G
,

(Ref. 2).'

The actual shift in the RTuor 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. 3) and Appendix H of 10 CFR 50
(Ref. 4). The operating P/T limit curves will be adjusted,

i

(continued)
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RCS P/T Limits
B 3.4.9

BASES

1

BACKGROUND as necessary, based on the evaluation findings and the !

(continued) recommendations of Reference 5. !

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 arc composites of the
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 I

thermal gradient reversal alters the location of the tensile
stress between the outer and inner walls.

The criticality limits include the Reference 1 requirement
that they be at least 40*F above the heatup curve or the
cooldown curve and at least 60*F above the adjusted
reference temperature of the reactor vessel material in the
region that is controlling (reactor vessel flange region)
(Ref. 6).

The consequence of violating the LC0 limits is that the RCS
has been operated under conditions that can result in
brittle failure of the reactor pressure vessel, 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. 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 reactor
pressure vessel, a condition that is unanalyzed. Since the

(continued)
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RCS P/T Limits
B 3.4.9

i

BASES

i
I

APPLICABLE P/T limits are not derived from any DBA, there are no
SAFETY ANALYSES acceptance limits related to the P/T limits. Rather, the

(continued) P/T limits are acceptance limits themselves since they
preclude operation in an unanalyzed condition.

RCS P/T limits satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii)
(Ref. 8).

|

LC0 The elements of this LC0 are:

a. RCS pressure and temperature are within the applicable
limits of Figure 3.4.9-1 and Figure 3.4.9-2, and
heatup or cooldown rates are s lu0*F when averaged
over a one hour period during RCS heatup, cooldown,
and inservice leak and hydrostatic testing (The
Adjusted Reference Temperature (ART) beltline region
must be determined from the appropriate beltline curve
(13, 18, or 21 Effective Full Power Years (EFPY) of
Figure 3.4.9-2 depending on the current accumulated
numberofEFPY);

b. The temperature difference between the reactor vessel
bottom head coolant and the reactor pressure vessel
(RPV) coolant is s 145'F during recirculation pump
startup;

c. The temperature difference between the reactor coolant
in the respective recirculation loop and in the
reactor vessel is s 50'F during recirculation pump
startup;

d. RCS pressure and temperature are within the
criticality limits specified in Figure 3.4.9-3, prior
to achieving criticality; and

e. The reactor vessel flange and the head flange
temperatures are > 80'F when tensioning the reactor
vessel head bolting studs.

These limits define allowable operating regions and permit a
large number of operating cycles while also providing a wide

| margin to nonductile failure.
|

(continued)
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RCS P/T Limits i

B 3.4.9 i

BASES

LC0 . The limits on the rate of change of RCS temperature,
(continued) influenced.by RCS flow and RCS stratification, control the

- thermal gradient through the vessel wall. For this reason,
both RCS temperature and RPV metal temperatures are used as
inputs for calculating the heatup, cooldown, and' inservice
leakage and hydrostatic 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. I

Violation of the limits places the reactor vessel outside of
the be mds of the stress analyses and can increase stresses
in other RCS components. The consequences depend on several
factors, as follows:

a. The severity of the' departure from the allowable
operating pressure temperature regime or the severity
of the rate of change of temperature; i

! 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 existence, size, and orientation of flaws in the
vessel material.

,

APPLICABILITY The potential for violating a P/T limit exists at all times.
For example, P/T limit violations could result from ambient
temperature conditions that result in the reactor vessel
metal temperature being less than the minimum allowed

|. temperature for boltup. Therefore, this LC0 is applicable
,

even when fuel is not loaded in the core. !
'

I

l

ACTIONS A.1 and A.2

Operation outside the P/T limits while in MODES 1, 2, and 3
| 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 -

: <

i
'

(continued)
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RCS P/T Limits
B 3.4.9

BASES

ACTIONS A.1 and A.2 (continued)

violations will not be severe, and the activity can be
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 the RCPB integrity remains acceptable
and must be completed if continued operation is desired.
Several methods may be used, including comparison with
pre-analyzed transients in the stress analyses, new
analyses, or inspection of the components. ASME Code,
Section XI, Appendix E (Ref. 7), may be used to support the
evaluation. However, its use is restricted to evaluation of
the vessel beltline.

The 72 hour Completion Time is reasonable to accomplish the
evaluation of a mild violation. More severe violations may
require special, event specific stress analyses or
inspections. A favorable evaluation must be completed if
continued operation is desired.

Condition A is modified by a Note requiring Required
Action A.2 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 Required Action A.1 is insufficient
because higher than analyzed stresses may have occurred and
may have affected the reactor pressure vessel integrity.

B,3 and B.2
.

If a Required Action and associated Completion Time of
Condition A are not met, the plant must be 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 accomplished with the
RCS at reduced pressure and temperature. With the reduced
pressure and temperature conditions, the possibility of
propagation of undetected flaws is decreased.

Pressure and temperature are reduced by placing the plant in
at least MODE 3 within 12 hours and in MODE 4 within

(continued)
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RCS P/T. Limits
| B 3.4.9

! BASES

ACTIONS. 8.1 and 8.2 (continued)

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.

C.1 and C.2
i

Operation outside the P/T limits in other than MODES 1, 2,
and 3 (including defueled conditions) must be corrected so
that the RCPB is returned to a condition that has been
verified by stress analyses. The Required Action must be
initiated without delay and continued until the limits are
restored.

Besides restoring the P/T limit parameters to within limits,
an evaluation is required to determine if RCS operation is
allowed. This evaluation must verify that the RCPB
integrity is acceptable and must be completed before
approaching criticality or heating up to > 212'F. Several
methods may be used, including comparison with pre-analyzed
transients, new analyses, or inspection of the components.
ASME Code, Section XI, Appendix E (Ref. 7), may be used to
support the evaluation; however, its use is restricted to
evaluation of the beltline.

Condition C is modified by a Note requiring Required
Action C.2 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 Required Action C.1 is insufficient
because higher than analyzed stresses may have occurred and
may have affected the reactor pressure vessel integrity.

SURVEILLANCE SR 3.4.9.1
l

- REQUIREMENTS
Verification that operation is within RCS pressure, RCS'

temperature, and RCS heatup and cooldown rate limits by
monitoring the bottom head drain, recirculation loop
temperatures, and RPV metal temperatures is required every
30 minutes when RCS pressure and temperature conditions are
undergoing planned changes. This Frequency is considered

(continued)1
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RCS P/T Limits
B 3.4.9

1

BASES |

SURVEILLANCE SR 3.4.9.1 (continued)
REQUIREMENTS |

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 a reasonable time for assessment and correction of
minor deviations.

Surveillance for heatup,.cooldown, or inservice leakage and
hydrostatic testing may be discontinued when the difference
between any two readings taken over a 45 minute period is
less than 50*F.

This SR has been modified with a Note that requires this
Surveillance to be performed only during system heatup and
cooldown operations and inservice leakage and hydrostatic
testing.

SR 3.4.9.2

A separate limit is used when the reactor is approaching i
criticality. Consequently, the RCS pressure and temperature !

must be verified within the appropriate limits before
withdrawing control rods that will make the reactor
critical.

Performing the Surveillance within 15 minutes before control
rod withdrawal for the purpose of achieving criticality
provides adequate assurance that the limits will not be
exceeded between the time of the Surveillance and the time
of the control ' rod withdrawal.

SR 3.4.9.3 and SR 3.4.9.4

Differential temperatures within the specified limits ensure
that thermal stresses resulting from the startup of an idle
recirculation pump will not exceed design allowances. In
addition, compliance with these limits ensures that the
assumptions of the analysis for the startup of an idle
recirculation loop (Ref. 9) are satisfied.

1

!
|

|

j. (continued)
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RCS P/T Limits
B 3.4.9

BASES

|
!

SURVEILLANCE SR 3.4.9.3 and SR 3.4.9.4 (continued)
REQUIREMENTS

! Performing the Surveillance within 15 minutes before
starting the idle recirculation pump provides adequate
assurance that the limits will not be exceeded between the
time of the Surveillance and the time of the idle pump
start.

! An acceptable means of demonstrating compliance with the
j temperature differential requirement in SR 3.4.9.3 is to
| compare the bottom head drain temperature to the RPV steam
' dome saturation temperature.
!

L An acceptable means of demonstrating compliance with the
temperature differential ~ requirement in SR 3.4.9.4 is to,

L compare the temperatures of the operating recirculation loop
| and the-idle loop.

SR 3.4.9.3 and SR 3.4.9.4 have been modified by a Note that
requires tne Surveillance to be performed only in MODES 1,:

L 2, 3, and 4 during a recirculation pump startup since this
! is when the stresses occur. In MODE 5, the overall stress
I on limiting components is lower. Therefore, AT limits are

not required.

SR 3.4.9.5. SR 3.4.9.6. and SR 3.4.9.7

Limits on the reactor vessel flange and head flange
temperatures are generally bounded by the other P/T limits-
during system heatup and cooldown. However, operations
approaching MODE 4 from MODE 5 and in MODE 4 with RCS
temperature less than or equal to certain specified values
require assurance that these temperatures meet the LC0
limits.

The flange temperatures must be verified to be above the
limits within 30 minutes before and while tensioning the
vessel head bolting studs to ensure that once the head is
tensioned the limits are satisfied. When in MODE 4 with RCS
temperature 190'F, 30 minute checks of the flange
temperatures are required because of the reduced margin to
the limits. When in MODE 4 with RCS temperature s 100'F,
mcaitoring of the flange temperature is required every

| 12 hours to ensure the temperature is within the specified
|- limits.

;

(continued)
.

i
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RCS P/T Limits,

B 3.4.9

BASES

SURVEILLANCE SR 3.4.9.5. SR 3.4.9.6. and SR 3.4.9.7 (continued)
REQUIREMENTS

The 30 minute Frequency reflects the urgency of maintaining
the temperatures within limits, and also limits the time
that the temperature limits could be exceeded. The 12 hour
Frequency is reasonable based on the rate of temperature
change possible at these temperatures.

SR 3.4.9.5 is modified by a Note that requires the
Surveillance to be performed only when tensioning the
reactor vessel head bolting studs. SP. 3.4.9.6 is modified
by a Note that requires the Surveillance to be initiated
30 minutes after RCS temperature s 90*F in MODE 4.
SR 3.4.9.7 is modified by a Note that requires the
Surveillance to be initiated 12 hours after RCS temperature
s 100*F.in MODE 4. The Notes contained in these SRs are ,

necessary to specify when the reactor vessel flange and head
flange temperatures are required to be within the specified
limits.

REFERENCES 1. 10 CFR 50, Appendix G.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Appendix G.

3. ASTM E 185-73.

4. 10 CFR 50, Appendix H.

5. Regulatory Guide 1.99, Revision 2, May 1988.

6. USAR, Section IV-2.6.

7. ASME, Boiler and Pressure Vessel Code, Section XI,
Appendix E.

8. 10 CFR 50.36(c)(2)(ii).

9. USAR, Appendix G.
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Reactor Steam Dome Pressure
B 3.4.10

B 3.4 REACTORLC00LANT SYSTEM (RCS) |
|

B 3.4.10 Reactor Steam Dome Pressure
!
1

BASES

,

| BACKGROUND The reactor steam dome pressure is an assumed value in the
| determination of compliance with reactor pressure vessel

|1 overpressure protection criteria and is also an assumed i

initial condition of design basis accidents and transients. |

!

l
|

| APPLICABLE The reactor steam dome pressure of f 1020 psig is an
SAFETY ANALYSES initial condition of the vessel overpressure protection

analysis of Reference 1. This analysis assumes an initial
maximum reactor steam dome pressure and evaluates the
response of the pressure relief system, primarily the
safety / relief valves, during the limiting pressurization !
transient. The determination of compliance with the i

overpressure criteria is dependent on the initial reactor
steam dome pressure; therefore, the limit on this pressure ,

'ensures that the assumptions of the overpressure protection
analysis are conserved. Reference 2 also assumes an initial
re rtor steam dome pressure for the analyses of design basis
accidents and transients used to determine the limits for
fuel cladding integrity (see Bases for LC0 3.2.2, " MINIMUM
CRITICAL POWER RATIO (MCPR)") and 1% fuel cladding plastic
strain (see Bases for LC0 3.2.1, " AVERAGE PLANAR LINEAR HEAT
GENERATION RATE (APLHGR)").

Reactor steam dome pressure satisfies the requirements of
Criterion 2 of 10 CFR 50.36(c)(2)(ii) (Ref. 3).

| LC0 The specified reactor steam dome pressure limit of I

s 1020 psig ensures the plant is operated within the
'

assumptions of the reactor overpressure protection analysis.
Operation above the limit may result in a response more
severe than analyzed. !

I i
,

APPLICABILITY In MODES 1 and 2, the reactor steam dome pressure is
,

| required to be less than or equal to the limit. In these

(continued)
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Reactor Steam Dome Pressure
B 3.4.10

|
.

BASES

APPLICABILITY MODES, the reactor may be generating significant steam and |
(continued) events that may challenge the overpressure limits are

possible.

In MODES 3, 4, and 5, the limit is not applicable because
the reactor is shut down. In these MODES, the reactor
pressure is well below the required limit, and no
anticipated events will challenge the overpressure limits.

ACTIONS A.1

With the reactor steam dome pressure greater than the limit,
prompt action should be taken to reduce pressure to below
the limit and return the reactor to operation within the
bounds of the analyses. The 15 minute Completion Time is
reasonable considering the importance of maintaining the
pressure within limits. This Completion Time also ensures
that the probability of an accident occurring while pressure

| is greater than the limit is minimized.

| fLd

If the reactor steam dome pressure cannot be restored to
within the limit within the associated Completion Time, 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 12 hours. The allowed Completion

| Time of 12 hours is reasonable, based on operating
'

experience, to reach MODE 3 from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.4.10.1
i REQUIREMENTS
l Verification that reactor steam dome pressure is s 1020 psig

ensures that the initial conditions of the vessel
overpressure protection analysis are met. Operating
experience has shown the 12 hour Frequency to be sufficient
for identifying trends and verifying operation within safety
analyses assumptions.

(continued)
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Reactor Steam Dome Pressure
B 3.4.10

BASES :(continued)-

. REFERENCES. 1. USAR, Section XIV-5.1.:

2. USAR, Section XIV.

3. 10 CFR 50.36(c)(2)(ii).

|

i
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ECCS-Operating

B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.1 ECCS-Operating

BASES
_

BACKGROUND The ECCS.is designed, in unjunction with the primary and
secondary containment, to-limit the release of radioactive
materials to the environment following a loss of coolant
accident.(LOCA). The ECCS uses two independent methods

'

(flooding and spraying) to cool the core during a LOCA. The
ECCS netwcrk consists of the High Pressure Coolant Injection
(HPCI) System, the Core Spray (CS) System, the low pressure
coolant injection (LPCI) mode of the Residual Heat Removal
(RHR) System, and the Automatic Depressurization System
(ADS). The suppression pool provides the required source of
water for the ECCS. Although no credit is taken in the
safety analyses for the condensate storage tank (CST) or the
emergency condensate storage tanks (ECSTs), the ECSTs are
capable of providing a source of water for the HPCI System
and the CST is capable of providing a source of water for
the CS System and LPCI subsystems.

On receipt of an initiation signal, ECCS pumps automatically
start; simultaneously, the system aligns and the pumps
inject water, taken either from the ECSTs or suppression
pool, into the Reactor Coolant System (RCS) as RCS pressure
is overcome by the discharge pressure of the ECCS pumps.
Although the system is initiated, ADS action is delayed,
allowing the operator to interrupt the timed sequence if the
system is not needed. The HPCI pump discharge pressure
almost immediately exceeds that of the RCS, and the pump
injects coolant into the vessel to cool the core. If the
break is small, the HPCI System will maintain coolant
inventory as well as vessel level sile the RCS is still
pressurized. If HPCI fails, it is backed up by ADS in
combination with LPCI and CS. !r. this event, if the ADS
timed sequence is alloned to time out, the selected
safety / relief valves (SRVs) would open, depressurizing tha
RCS, thus allowing the LPCI and CS to nyercome RCS pre m e
and inject coolant into the vessel. If the break is large,
RCS pressure initially drops rapidly and the LPCI and CS
cool the core.

Water from the break returns to the suppression pool where 5it is used again and again. Water in the suppression pool /

(continued)
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ECCS-Operating
B 3.5.1

BASES

BACKGROUND is circulated through a heat exchanger cooled by the RHR
(continued) Service Water Booster System. Depending on the location and

size of the break, portions of the ECCS may be ineffective;
however, the overall design is effective in cooling the core
regardless of the size or location of the piping break.

All ECCS subsystems are designed to ensure that no single
active component failure will prevent automatic initiation
and successful operation of the minimum required ECCS
equipment.

1

The CS System (Ref. 1) is composed of two independent
subsystems. Each subsystem consists of a ntor driven pump,
a spray sparger above the core, and piping and valves to-

transfer water from the suppression pool to the sparger.
The CS System is designed to provide cooling to the reactor
core when reactor pressure is low. Upon receipt of an
initiation signal, the CS pumps in both subsystems are
automatically started, following an approximate 10 second
time delay, when AC power is available. When the RPV
pressure drops sufficiently, CS System flow to the RPV
begins. A full flow test line is provided to route water to
the suppression pool to allow testing of the CS System.

without spraying water in the RPV.

LPCI is an independent operating mode of the RHR System.
.

There are two LPCI subsystems (Ref. 2), each consisting of
; two motor driven pumps and piping and valves to transfer
; water from the suppression pool to the RPV via the

corresponding recirculation loop. The two LPCI subsystems;

can be interconnected via the RHR System cross tie shutoff
valve; however, the cross tie shutoff valve is maintained
closed to prevent loss of both LPCI subsysteins during a
LOCA. The LPCI subsystems are designed to provide core

' cooling at low RPV pressure. Upon receipt of an initiation
signal, all four LPCI pumps are automatically started
(pumps A and D immediately when AC power is available, and
pumps B and C apn>oximately 5 seconds after AC power is
avail able) . RHR System valves in the LPCI flow path are
automatically positioned to ensure the proper flow path for
water from the suppression pool to inject into the
recirculation loops. When the RPV pressure drops
sufficiently, the LPCI flow to the RPV, via the

(continued)
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ECCS-Operating
B 3.5.1

BASES

BACKGROUND corresponding recirculation loop, begins. The water then
| (continued) enters the reactor through the jet pumps. Full flow test

lines are provided for the four LPCI pumps to route water to
the suppression pool, to allow testing of the LPCI pumps

j without injecting water into the RPV.

The HPCI System (Ref. 3) consists of a steam driven turbine
pump unit, piping, and valves to protide steam to the
turbine, as well as piping and valves to transfer water from
the suction source to the core via the feedwater system
line, where the coolant is distributed within the RPV

-through the feedwater sparger. Suction piping for the
system is provided from the ECSTs and the suppression pool.
Pump suction for HPCI is normally aligned to the ECST source
to minimize injection of suppression pool water into the
RPV. However, if the ECSTs' water levels are low, or if the
suppression pool level is high, an automatic transfer to the
suppression pool water source ensures a water supply for
continuous operation of the HPCI System. The steam supply
to the HPCI turbine is piped from a main steam line upstream
of the associated inboard main steam isolation valve.

The HPCI System is designed to provide core cooling for a
wide range of reactor pressures (150 psid to 1120 psid,
vessel to primary containment). Upon receipt of an,

initiation signal, the HPCI turbine stop valve and turbine'

control valve open simultaneously and the turbine
accelerates to a specified speed. As the HPCI flow
increases, the turbine governor valve is automatically
adjusted to maintain design ficw. Exhaust steam from the
HPCI turbine is discharged to the suppression pool. A full
flow test line is provided to route water to the ECSTs to
allow testing of the HPCI System during normal operation
without injecting water into the RPV.

The ECCS pumps are provided with minimum flow bypass lines,
which discharge to the suppression pool. The valves in the
HPCI lines automatically open tu prevent pump damage due to
overheating when other discharge line valves are closed.
The minimum flow bypass valves for the LPCI and CS pumps are
normally open for the same purpose. To ensurn rapid
delivery of water to the RPV and to minimize water hammer
effects, all ECCS pump discharge lines are filled with
water. The LPCI, tiPCI, and CS System dischargo lines are
kept full of water using a " keep fill" system (Pressure

,

Maintenance System).!

,

(continued)

;
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BACKGROUND The ADS (Ref. 4) consists of 6 of the 8 SRVs. It is

. (continued) designed to provide depressurization of the RCS during a
| small break LOCA if HPCI fails or is unable to maintain

required water level in the RPV. ADS operation reduces the
RPV pressure to within the operating pressure range of the
low pressure ECCS subsystems (CS and LPCI), so that these
subsystems can provide coolant inventory makeup. During
normal operation, nitrogen supplies the safety related
motive force for the SRVs, with instrument air as a backup.
Should the nitrogen supply be lost, instrument air can be
delivered to the SRVs from the Instrument Air System. Each
of the SRVs used for automatic depressurization is also
equipped with one pneumatic accumulator and associated inlet|

check valves. The accumulator provides the pneumatic power
to actuate the valves in the event that the normal pneumatic
supply fails.

APPLICABLE The ECCS performance is evaluated for the entire spectrum of
SAFETY ANALYSES' break sizes for a postulated LOCA. The accidents for which

ECCS operation is required are presented in References 5 and
6. The required analyses and assumptions are defined in
Reference 7. The results of these analyses are also
described in References 5 and 6. ,

This LC0 helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 8),
will be met following a LOCA, assuming the worst case single
active component failure in the ECCS:

'

a. Maximum fuel element cladding temperature is 1 2200*F;

b. Maximum cladding oxidation is 5 0.17 times the total |
cladding thickness before oxidation;

c. Maximum hydrogen generation from a zirconium water
reaction is 1 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; ,

,

d. The core is maintained in a coolable geometry; and

L (continued)
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'

' Adequate long term cooling capability is maintained.APPLICABLE e.
SAFETY ANALYSES

(continued) The limiting single failures are discussed in Reference 9.
For a large discharge pipe break LOCA, failure of the LPCI
valve on the unbroken recirculation loop is considered the
most severe failure. For a small break LOCA, HPCI failure
is the most severe failure. One ADS valve failure is
analyzed as a limiting single failure for events requiring
ADS operation. The remaining OPERABLE ECCS subsystems
provide the capability to adequately cool the core and
prevent excessive fuel damage.

The ECCS satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii)
(Ref. 10).

LC0 Each ECCS injection / spray subsystem and six ADS valves are
required to be OPERABLE. The ECCS injection / spray
subsystems are defined as the two CS subsystems, the two
LPCI subsystems, and one HPCI System. The low pressure ECCS
injection / spray subsystems are defined as the two CS
subsystems and the two LPCI subsystems.

With less than the required number of ECCS subsystems
OPEPABLE, the potential exists that during a limiting design
basis LOCA concurrent with the worst case single failure,
the limits specified in Reference 8 could be exceeded. All
ECCS subsystems must therefore be OPERABLE to satisfy the
single failure criterion required by Reference 8.

LPCI subsystems may be considered OPERABLE during alignment
and operation for decay heat removal when below the actual
RHR cut in permissive pressure in MODE 3, if capable of
being manually realigned (remote or local) to the LPCI mode
and not otherwise inoperable. Alignment and operation for
decay heat removal includes when the required RHR pump is
not operating or when the system is realigned from or to the
RHR shutdown cooling mode. At these low pressures and decay
heat levels, a reduced complement of ECCS subsystems should
provide the required core cooling, thereby allowing
operation of RHR shutdown cooling when necessary.

|

; (continued)
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ECCS-Operating
B 3.5.1

L BASES (continued)
|
!

| APPLICABILITY All ECCS subsystems are required to be OPERABLE during
~

MODES 1, 2, and 3, when there is considerable energy in the :

reactor core and core cooling would be required to prevent
fuel damage in the event of a break in the primary system
piping. In MODES 2 and 3, when reactor steam dome pressure
is s 150 psig, ADS and HPCI are not required to be OPERABLE
because the low pressure ECCS subsystems can provide
sufficient flow below this pressure. ECCS requirements for
MODES 4 and 5 are specified in LCO 3.5.2, "ECCS-Shutdown." <

!

ACTIONS A.1 |

|

| If any one low pressure ECCS injection / spray subsystem is )
inoperable, the inoperable subsystem must be restored to ;

'

OPERABLE status within 7 days. In this condition, the I

| remaining OPERABLE subsystems provide adequate core cooling !
| during a LOCA. However, overall ECCS reliability is

reduced, because a single failure in one of the remaining ,'
OPERABLE subsystems, concurrent with a LOCA, may result in '

the ECCS not being able to perform its intended safety
i

function. The 7 day Completion Time is consistent with the I
recommendations provided in a reliability study (Ref. 11) 1

that evaluated the impact on ECCS availability, assuming
various components and subsystems were taken out of service.
The results were used to calculate the average availability

; of ECCS equipment needed to mitigate the consequences of a
LOCA as a function of allowed Completion Times.'

B.1 and B.2

| If the inoperable low pressure ECCS subsystem cannot be
i restored to OPERABLE status within the associated Completion

Time, 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 12 hours and to MODE 4,

' 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.

,

(continued)
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| ACTIONS C.1 and C.2
(continued)

If the HPCI System is inoperable and the RCIC System is
verified to be OPERABLE, the HPCI System must be restored to
OPERABLE status within 14 days. In this condition, adequate
core cooling is ensured by the OPERABILITY of the redundant j

and diverse low pressure ECCS injection / spray subsystems in '

conjunction with ADS. Also, the RCIC System will
automatically provide makeup water at most reactor operating
pressures. Verification of RCIC OPERABILITY within 1 hour
is therefore required when HPCI is inoperable. This may be ,

Iperformed as an administrative chec' by examining logs or
other information, to determine if RCIC is out of se vice
for maintenance or other reasons. It does not mean to
perform the Surveillances needed to de...onstrate the
OPERABILITY of the RCIC System. If the OPERABILITY of tbc
RCIC System cannot be verified, however, Condition G must be I
immediately entered. If a single active component fails
concurrent with a design basis LOCA, there is a potential,
depending on the specific failure, that the minimum required
ECCS equipment will not be available. A 14 day Completion :

Time is consistent with the recommendations provided in a
reliability study cited in Reference 11 and has been found
to be acceptable through operating experience.

D.1 and 0.2

If any one low pressure ECCS injection / spray subsystem is i

inoperable in addition to an inoperable HPCI System, the
inoperable low pressure ECCS injecticn/ spray subsystem or
the HPCI System must be restored to OPERABLE status within
72 hours. In this condition, adequate core cooling is
ensured by the OPERABILITY of the ADS and the remaining low
pressure ECCS subsystems. However, the overall ECCS
reliability is significantly reduced because a single
failure in one of the remaining 0PERABLE subsystems
concurrent with a design basis LOCA may result in the ECCS
not being able to perform its intended safety function.
Since both a high pressure system (HPCI) and a low pressure
subsystem are inoperable, a more restrictive Completion Time

i
,

i

4 (continued)
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ACTIONS D.1 and D.2 (continued)

! of 72 hours is required to restore either the HPCI System or
| the low pressure ECCS injection / spray subsystem to OPERABLE

status. This Completion Time is consistent with the
recommendations provided in a reliability study cited in
Reference 11 and has been found to be acceptable through
operating experience.

L.1

The LCU requires six ADS valves to be OPERABLE in order to
provide the ADS function. Reference 9 contains the results
of an analysis that evaluated the effect of one ADS valve
being out of service. This analysis shows that, assuming a
failure of the HPCI System, operation of only five ADS
valves will provide the required depressurization. However,
overall reliability of the ADS is reduced, because a single
failure in the OPERABLE ADS valves could result in a
reduction in depressurization capability. Therefore,

|
operation is only allowed for a limited time. The 14 day
Completion Time is consistent with the recommendations
provided in a reliability study cited in Reference 11 and

,

' has been found to be acceptable through operating
experience.

F.1 and F.2

If any one low pressure ECCS injection / spray subsystem is
inoperable in addition to one ADS valve inoperable, adequate
core cooling is ensured by the OPERABILITY of HPCI and the
remaining low pressure ECCS injection / spray subsystem.
However, overall ECCS reliability is reduced because a
single active component failure concurrent with a design
basis LOCA could result in the minimum required ECCS
equipment not being available. Since both a high pressure
system (ADS) and a low pressure subsystem are inoperable, a
more restrictive Completion Time of 72 hours is required to
restore either the low pressure ECCS subsystem or the ADS
valve to OPERABLE status. This Completion Time is
consistent with the recommendations provided in a
reliability study cited in Reference 11 and has been found
to be acceptable through operating experience.

!

I
,

| (continued)
i
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ACTIONS G.1 and G.2
(continued)

If any Reauired Action and associated Completion Time of
Condition C, D, E, or F is not met, or if two or more ADS
valves are inoperable, the plant must be brought to a
condition in which the LC0 does not apply. To achieve this
status, the plant must be brought te at least MODE 3 within
12 hours and reactor steam dome pressure reduced to
1 150 psig 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.

lb.1

When multiple ECCS subsystems are inoperable, as stated in>

Condition H, the plant is in a condition outside of the
accient analyses. Therefore, LC0 3.0.3 must be entered
immediately.

i

SURVEILLANCE SR 3.5.1.1
REQUIREMENTS

The flow path piping has the potential to develop voids and
; pockets of entrained air. Maintaining the pump discharge
'

lines of the HPCI System, CS System, and LPCI subsystems
full of water ensures that the ECCS will perform properly,-

injecting its full capacity into the RCS upon demand. This
will also prevent a water hammer following an ECCS
initiation signal. One acceptable method of ensuring that
the lines are full is to vent at the high points. The
31 day Frequency is based on the gradual nature of void
buildup in the ECCS piping, the procedural controls
governing system operation, and operating experience.

SR 3.5.1.2

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 applies only to valves affecting the
direct flow path. This SR excludes valves that, if
mispositioned, would not affect system or subsystem

(continued)
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SURVEILLANCE SR 3.5.1.2 (continued)
REQUIREMENTS

OPERABILITY. Also, 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. A valve that receives an
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time. This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position. This SR does rot apply to valves
that cannot be inadvertently misaligned, such as check
valves. For the HPCI System, this SR also includes the

'steam flow path for the turbine and the flow controller
position.

The 31 day Frequency of this SR was derived from the'

Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of
31 days is further justified because the valves are operated
under procedural control and because improper valve position
would only affect a single subsystem. This Frequency has
been shown to be acceptable through operating experience.

In Mode 3 with reactor steam dome pressure less than the
actual shutdown cooling permissive pressure, the RHR System
may be required to operate in the shutdown cooling mode to
remove decay heat and sensible heat from the reactor.
Therefore, this SR is modified by a Note that allows LPCI
subsystems to be considered OPERABLE during alignment and
operation for decay heat removal, if capable of being
manually realigned (remote or local) to the LPCI mode and
not otherwise inoperable. Alignment and operation for decay
heat removal includes when the required RHR pump is not
operating or when the system is realigned from or to the RHR
shutdown cooling mode. At the low pressures and decay heat
loads associated with operation in MODE 3 with reactor steam
dome pressure less than the shutdown cooling permissive
pressure, a reduced complement of low pressure ECCS
subsystems should provide the required cooling, thereby
allowing operation of RHR shutdown cooling, when necessary.

|

(continued)
!
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i

SURVEILLANCE SR 3.5.1.3
REQUIREMENTS

i- (continued) Verification every 31 days that ADS pneumatic supply header
pressure is 2 88 psig ensures adequate pneumatic pressure
for reliable ADS operation. Prior to startup, the normal
pneumatic supply is from instrument air, and after startup,
the normal supply is from instrument nitrogen. The
accumulator on each ADS valve provides pneumatic pressure
for valve actuation. The design pneumatic supply pressure
requirements for the accumulator are such that, following a
failure of the pneumatic supply to the accumulator, at least
two valve actuations can occur with the drywell at 70% of
design pressure (Ref.12). The ECCS safety analysis assumes
only one actuation to achieve the depressurization required
for operation of the low pressure ECCS. This minimum,

- required pressure of 2 88 psig is provided by the ADS
instrument pneumatic supply. The 31 day Frequency takes
into consideration administrative controls over operation of
the pneumatic system and alarms for low pneumatic pressure.4

SR 3.5.1.4>

Verification every 31 days that the RHR System cross tie
shutoff valve is closed ensures that each LPCI subsystem
remains independent and a failure of the flow path in one
subsystem will not affect the flow path of the other LPCI
subsystem. If the RHR System cross tie shutoff valve is
open, both LPCI subsystems must be considered inoperable.
The 31 day Frequency has been found acceptable, considering
that the valve is under strict administrative controls that
will ensure the valve continues to remain closed.

,

SR 3.5.1.5

Cycling the recirculation pump discharge valves through one
complete cycle of full travel demonstrates that the valves
are mechanically 0PERABLE and will close when required.
Upon initiation of an automatic LPCI subsystem injection
signal, these valves are required to be closed to ensure
full LPCI subsystem flow injection in the reactor via the
recirculation jet pumps. De-energizing the valve in the
closed position will also ensure the proper flow path for

:

{ (continued)
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SURVEILLANCE SR 3.5.1.5 (continued)
REQUIREMENTS

the LPCI subsystem. Acceptable methods of de-energizing the :

valve include de-energizing breaker control power, racking !

out the breaker or removing the breaker.
|

The specified Frequency is once during reactor startup
before THERMAL POWER is > 25% RTP. However, this SR is
modified by a Note that states the Surveillance is only

required to be performed if the last performance was more
than 31 days ago. Therefore, implementation of this Note 4

requires this test to be performed during reactor startup
before exceeding 25% RTP. Verification during reactor
startup prior to reaching > 25% RTP is an exception to the
normal Inservice Testing Program generic valve cycling
Frequency of 92 days, but is considered acceptable due to j

the demonstrated reliability of these valves. If the valve !

! is inoperable and in the open position, the associated LPCI
subsystem must be declared inoperable.

SR 3.5.1.6. SR 3.5.1.7. and SR 3.5.1.8,

|
! The performance requirements of the low pressure ECCS pumps

are determined through application of the 10 CFR 50,
Appendix K criteria (Ref. 7). This periodic Surveillance is
performed (in accordance with the ASME Code, Section XI,
requirements for the ECCS pumps) to verify that the ECCS
pumps will develop the flow rates required by the respective
analyses. The low pressure ECCS pump flow rates ensure that
adequate core cooling is provided to satisfy the acceptance
criteria of Reference 8. The pump flow rates are verified
against a system head equivalent to the'RPV pressure
expected during a LOCA. The total system pump outlet
pressure is adequate to overcome the elevation head pressure
between the pump suction and the vessel discharge, the
piping friction losses, and RPV pressure present during a
LOCA.

The flow tests for the HPCI System are performed at two
different pressure ranges such that system capability to
provide rated flow against a system head corresponding to
reactor pressure is tested at both the higher and lower
operating ranges of the system. The required system head;

i
,

! (continued)

!
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SURVEILLANCE SR 3.5.1.6. SR 3.5.1.7. and SR 3.5.1.8 (continued)
REQUIREMENTS 1

should overcome the RPV pressure and associated discharge
line losses. Adequate reactor pressure must be available to
perform these tests. Additionally, adequate steam flow must
be passing through the main turbine or turbine bypass valves i

to continue to control reactor pressure when the HPCI System 1

diverts steam flow. Therefore, sufficient time is allowed
|

after adequate pressure and flow are achieved to perform |these tests. Adequate reactor steam pressure must be ;
2 920 psig to perform SR 3.5.1.7 and 2 150 psig to perform '

SR 3.5.1.8. Adequate steam flow is represented by turbine
bypass valves at least 30% open, or total steam flow
2 10' lb/hr. Reactor startup is allowed prior to performing
the low pressure Surveillance test because the reactor
pressure is low and the time allowed to satisfactorily I
perform the Surveillance test is short. The reactor
pressure is allowed to be increased to normal operating
pressure since it is assumed that the low pressure test has
been satisfactorily completed and there is no indication or
reason to believe that HPCI is inoperable.

Therefore, SR 3.5.1.7 and SR 3.5.1.8 are modified by Notes
that state the Surveillances are not required to be iperformed until 12 hours after the reactor steam pressure '

and flow are adequate to perform the test. The 12 hours
allowed for the flow tests after required pressure and flow
are reached are sufficient to achieve stable conditions for
testing and provides a reasonable time to complete the SRs.

The Frequency for SR 3.5.1.6 and SR 3.5.1.7 is in accordance
with the Inservice Testing Program requirements. The
18 month Frequency for SR 3.5.1.8 is based on the need to
perform the Surveillance under the conditions that apply i

just prior to or during a startup from a plant outage. j
Operating experience has shown that these components usually
pass the SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability ;

standpoint.
|

|

!

!

(continued)
!

I
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_

SURVEILLANCE SR 3.5.1.9
,

REQUIREMENTS 2

(continued) The ECCS subsystems are required to actuate automatically to
perform their design functions. This Surveillance verifies
that, with a required system initiation signal (actual or
simulated), the automatic initiation logic of HPCI, CS, and
LPCI will cause the systems or subsystems to operate as
designed, including actuation of the system throughout its
emergency operating sequence, automatic pump startup and
actuation of all automatic valves to their required
positions. This SR also ensures that the HPCI System will
automatically restart on an RPV low water level (Level 2)
signal received subsequent to an RPV high water level
(Level 8) trip and that the suction is automatically
transferred from the ECSTs to the suppression pool. The
LOGIC SYSTEM FUNCTIONAL TEST performed in LC0 3.3.5.1
overlaps this Surveillance to provide complete testing of
the assumed safety function.

The 18 month Frequency is based on the need to perform the '

Surveillance under the conditions that apply during a plant
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

This SR is modified by Note 1 that says for HPCI only the
Surveillance is not required to be performed until 12 hours
after the reactor steam pressure and flow are adequate to
perform the test. The time allowed for this test after
required pretsure and flow are reached is sufficient to
achieve stable conditions for testing and provides a
reasonable time to complete the SR. Adequate reactor
pressure must be available to perform this test.

'

Additionally, adequate steam flow must be passing through
the main turbine or turbine bypass valves to continue to
control reactor pressure when the HPCI System diverts steam
flow. Thus, sufficient time is allowed after adequate
pressure and flow are achieved to perform this test.
Adequate reactor steam pressure is > 150 psig. Adequate
steam flow is represented by turbine bypass valves at least

a

(continued)
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SURVEILLANCE SR 3.5.1.9 (continued)
REQUIREMENTS

830% open, or a total steam flow of 10 lb/hr. Reactor
startup is allowed prior to performing this test because the
reactor pressure is low and the time allowed to
satisfactorily perform the test is short.

This SR is modified by Note 2 that excludes vessel
injection / spray during the Surveillance. Since all active
components are testable and full flow can be demonstrated by
recirculation through the test line, coolant injection into
the RPV is not required during the Curveillance.

SR 3.5.1.10

The ADS designated SRVs are required to actuate
automatically upon receipt of specific initiation signals.
A system functional test is performed to demonstrate that ;

the mechanical portions of the ADS function (i.e.,
solenoids) operate as designed when initiated either by an
actual or simulated initiation signal, causing proper
actuation of all the required components. SR 3.5.1.11 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LC0 3.3.5.1
overlap this Surveillance to provide complete testing of the
assumed safety function.

The 18 month Frequency is based on the need to perform the
Surveillance under the conditions that apply during a plant
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

This SR is modified by a Note that excludes valve actuation
; since the valves 7.re individually tested in accordance with

SR 3.5.1.11. This also prevents an RPV pressure blowdown.'

|
i

(continued)
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SURVEILLANCE SR 3.5.1.11
REQUIREMENTS

(continued) A manual actuation of each ADS valve is performed to verify
that the valve and solenoid are functiening properly and
that no blockage exists in the SRV discharge lines. This
is demonstrated by the response of the turbine control or
bypass valve or by a change in the measured flow or by
any other method suitable to verify steam flow. Adequate
reactor steam dome pressure must be available to perform
this test to avoid damaging the valve. Also, adequate steam
flow must be passing thyaugh the main turbine or turbine
bypass valves to continue to control reactor pressure when
the ADS valves divert steam flow upon opening. Sufficient
time is therefore allowed after the required pressure and
flow are achieved to perform this SR. Adequate pressure at
which this SR is to be performed is 2: 500 psig (consistent
with the recommendations of the vendor). Adequate steam
flow is represented by turbine bypass valves at least 30%

8open, or total steam flow 210 lb/hr. Reactor startup is
allowed prior to performing this SR because valve
OPERABILITY and the setpoints for overpressure protection
are verified, per ASME requirements, prior to valve
installation. Therefore, this SR is modified by a Note that
states the Surveillance is not required to be performed
until 12 hours after reactor steam pressure and flow are
adequate to perform the test. The 12 hours allowed for
manual actuation after the required pressure is reached is
sufficient to achieve stable conditions and provides
adequate time to complete the Surveillance. SR 3.5.1.10 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LC0 3.3.5.1
overlap this Surveillance to provide complete testing of the
assumed safety function.

The Frequency is based on the need to perform the
Surveillance under the conditions that apply just prior to
or during a startup from a plant outage. Operating
experience has shown that these components usually pass the .

SR when performed at the 18 month Frequency, which is based |on the refueling cycle. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

1

l

REFERENCES 1. USAR, Section VI-4.3.

2. USAR, Section VI-4.4.

(continued)
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REFERENCES 3. USAR, Section VI-4.1.
(continued)

4. USAR, Section VI-4.2.

5. USAR, Section XIV-6.

6. USAR, Appendix G.

7. 10 CFR 50, Appendix K.

| 8. 10 CFR 50.46.
;

9. NEDC-32687P, " Cooper Nuclear Station SAFER /GESTR-LOCA
i Loss-of-Coolant Accident Analysis," December 1996.

10. 10 CFR 50.36(c)(2)(ii)..

11. Memorandum from_R.L. Baer (NRC) to V. Stello, Jr.>

I (NRC), " Recommended Interim Revisions to LC03 for ECCS
Components," December 1, 1975.

12. NEDE-24956, "BWR ADS Pneumatic System Comparison to
NUREG-0737 Requirement II.K.3.2.8."
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ECCS-Shutdown
B 3.5.2

|

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.2 ECCS-Shutdown

BASES

BACKGROUND A description of the Core Spray (CS) System and the low
pressure coolant injection (LPCI) mode of the Residual Heat
Removal (RHR) System is provided in the Bases for LC0 3.5.1, ,

"ECCS-Operating."

APPLICABLE The ECCS performance is evaluated for the entire spectrum of
SAFETY ANALYSES break sizes for a postulated loss of coolant accident

(LOCA). The long term cooling analysis following a design
basis LOCA (Ref.1) demonstrates that only one low pressure
ECCS injection / spray subsystem is required, post LOCA, to
maintain adequate reactor vessel water level in the event of
an inadvertent vessel draindown. It is reasonable to
assume, based on engineering judgement, that while in MODES
4 and 5, one low pressure ECCS injection / spray subsystem can
maintain adequate reactor vessel water level. To provide
redundancy, a minimum of two low pressure ECCS
injection / spray subsystems are required to be OPERABLE in
MODES 4 and 5.

The low pressure ECCS subsystems satisfy Criterion 3 of
10 CFR 50.36 (c)(2)(ii) (Ref. 2).

LCO Two low pressure ECCS injection / spray subsystems are
required to be OPERABLE. The low pressure ECCS injection /
spray subsystems consist of two CS subsystems and two LPCI'

subsystems. Each CS subsystem consists of one motor driven
pump, piping, and valves to transfer water from the
suppression pool or condensate storage tank (CST) to the
reactor pressure vessel (RPV). Each LPCI subsystem consists
of one motor driven pump, piping, and valves to transfer
water from the suppression pool or CST to the RPV. Only a

,

| single LPCI pump is required per subsystem because of the
larger injection capacity in relation to a CS subsystem. In'

MODES 4 and 5, the RHR System cross tie shutoff valve is not
required to be closed. The necessary portions of the

(continued)

Cooper B 3.5-18 Revision 0

|
. -



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

ECCS--Shutdown
B 3.5.2

BASES

LC0 Service Water System and the Reactor Equipment Cooling
(continued) System are clso required to each required low pressure ECCS

injection / spray subsystem.

One LPCI subsystem may be considered OPERABLE during
alignment and operation for decay heat removal, if capable
of being manually realigned (remote or local) to the LPCI'

mode and not otherwise inoperable. Alignment and operation
for decay heat removal includes when the required RHR pump
is not operating or when the system is realigned from or to
the RHR shutdown cooling mode. Bec:use of low pressure and
low temperature conditions in MODES 4 and 5, sufficient time
will be available to manually align and initiate LPCI
subsystem operation to provide core cooling prior to
postulated fuel uncovery.

APPLICABILITY OPERABILITY of the low pressure ECCS injection / spray
subsystems is required in MODES 4 and 5 to ensure adequate!

coolant inventory and sufficient heat removal capability for
the irradiated fuel in the core in case of an inadvertent

i draindown of the vessel. Requirements for ECCS OPERABILITY
during MODES 1, 2, and 3 are discussed in the Applicability
section of the Bases for LC0 3.5.1. ECCS subsystems are not
required to be OPERABLE during MODE 5 with the spent fuel
storage pool gates removed and the water level maintained at
2 21 ft above the RPV flange. This provides sufficient
coolant inventory to allow operator action to terminate the
inventory loss prior to fuel uncovery in case of an
inadvertent draindown.

The Automatic Depressurization System is not required to be
; OPERABLE during MODES 4 and 5 because the RPV pressure is

s 150 psig, and the CS System and the LPCI subsystems can
provide core cooling without any depressurization of the
primary system.

The High Pressure Coolant Injection System is not required
to be OPERABLE during MODES 4 and 5 since the low pressure
ECCS injection / spray subsystems can provide sufficient flow
to the vessel.

1

4

(continued)
.
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ECCS-Shutdown
B 3.5.2

BASES (continued)

l
'

ACTIONS A.1 and 8.1

If any one required low pressure ECCS injection / spray
subsystem is inoperable, the inoperable subsystem must be
restored to OPERABLE status in 4 hours. In this condition,
the remaining OPERABLE subsystem can provide sufficient

| vessel flooding capability to recover from an inadvertent
' vessel draindown. However, overall system reliability is

reduced because a single failure in the remaining OPERABLE i

subsystem concurrent with a vessel draindown could result in
the ECCS not being able to perform its intended function.

L The 4 hour Completion Time for restoring the required low
pressure ECCS injection / spray subsystem to OPERABLE status i

is based on engineering judgment that considered the
,

remaining available subsystem and the low probability of a '

vessel draindown event.

With the inoperable subsystem not restcred to OPERABLE
status in the required Completion Time, action must be
immediately initiated to suspend operations with a potential
for draining the reactor vessel (0PDRVs) to minimize the
probability of a vessel draindown and the subsequent
potential for fission product release. Actions must
continue until 0PDRVs are suspended.

C.I. C.2. D.I. D.2, and D.3

With both of the required ECCS injection / spray subsystems ,

inoperable, all coolant inventory makeup capability may be
unavailable. Therefore,~ actions must immediately be
initiated to suspend OPDRVs to minimize the probability of a
vessel draindown and the subsequent potential for fission
product release. Actions must continue until 0PDRVs are
suspended. One ECCS injection / spray subsystem must also be
restored to OPERABLE status within 4 hours. The 4 hour
Completion Time to restore at least one low pressure ECCS
injection / spray subsystem to OPERABLE status ensures that
prompt action will be taken to provide the required cooling
capacity or to initiate actions to place the plant in a
condition that minimizes any potential fission product
release to the environment.

i

| (continued)
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ECCS-Shutdown
B 3.5.2

BASES

|

ACTIONS C.I. C.2. D.l. D.2, and D.3 (continued)

If at least one low pressure ECCS injection / spray subsystem,

j is not restored to OPERABLE status within the 4 hour
Completion Time, additional actions are required to minimize
any potential fission product release to the environment.
This includes ensuring secondary contai1 ment is OPERABLE;
one standby gas treatment subsystem is OPERA 8LE; and

| secondary containment isolation capability is available in
i each associated penetration flow path not isolated that is
' assumed to be isolated to mitigate radioactivity releases

(i.e., one secondary containment isolation valve and
| associated instrumentation are OPERABLE or other acceptable

administrative controls to assure isolation capability.t

| These administrative controls consist of stationing a
dedicated operator, who is in continuous communication with'

the Control Room at the controls of the isolation device.
In this way, the penetration can be rapidly isolated when a
need for secondary containment isolation is indicated).
OPERABILITY may be verified by an administrative check, or
by examining logs or other information, to determine whether

; the components are out of service for maintenance or other
| reasons. It is not necessary to perform the Surveillances
! needed to demonstrate the OPERABILITY of the components.

If, however, any required component is inoperable, then it,

must be restored to OPERABLE status. In this case, the
Surveillance may need to be performed to restore the
component to OPERABLE status. Actions must continue until
all required components are OPERABLE.

|
l

SURVEILLANCE SR 3.5.2.1
| REQUIREMENTS

The minimum water level of 12 ft 7 inches required for the
suppression pool is periodically verified to ensure that the
suppression pool will provide adequate net positive suction
head (NPSH) for the CS System and LPCI subsystem pumps,
recirculation volume, and vortex prevention. With the
suppression pool water level less than the required limit,

j all ECCS injection / spray subsystems are inoperable unless
they are aligned to the OPERABLE CST A.

(continued)
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ECCS-Shutdown
B 3.5.2

!

BASES

SURVEILLANCE SR 3.5.2.1 (continued)
REQUIREMENTS

When suppression pool level is < 12 ft 7 inches, the CS
System and LPCI subsystems are considered OPERABLE only if
they can take suction from CST A, and the CST A water level
is sufficient to provide the required NPSH for the required
CS pump and LPCI pumps. (LPCI pumps "A" and "D" are the only

| LPCI pumps that can be aligned to CST A.) Therefore, a
verification that eithcr the suppression pool water level is
2 12 ft 7 inches, or that the required CS and LPCI
subsystems are aligned to take suction from CST A and CST A
contains 2 150,000 gallons of water, equivalent to 14 ft,

'

ensures that the CS System and LPCI subsystems (LPCI pumps
"A" and "D") can supply at least 50,000 gallons of makeup

; water to the RPV. The excess 100,000 gallons remains as a
supplementary volume and to ensure adequate ECCS pump NPSH.
However, as noted, only one required CS or LPCI subsystem
may take credit for the CST option during OPDRVs. During
OPDRVs, the volume in CST A may not provide adequate makeup

, if the RPV were completely drained. Therefore, only one CS
'

or LPCI subsystem is allowed to use the CST option. This
ensures the other required ECCS subsystem has adequate
makeup volume.

The 12 hour Frequency of these SRs was developed considering
operating experience related to suppression pool water level
and CST A water level variations and instrument drift during
the applicable 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 suppression pool or CST A water level
condition,

o

SR 3.5.2.0. SR 3.5.2.4. and SR 3.5.2.5

The Bases provided for SR 3.5.1.1, SR 3.5.1.6, and
SR 3.5.1.9 are applicable to SR 3.5.2.2, SR 3.5.2.4, and
SR 3.5.2.5, respectively.

,

SR 3.5.2.3
|

| 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

(continued)
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ECCS-Shutdown
B 3.5.2

BASES

SURVEILLANCE SR 3.5.2.3 (continued)
REQUIREMENTS

operation. .This SR applies only to valves affecting the
direct flow path. This SR excluded valves that, if
mispositioned, would not affect system or subsystem
OPERABILITY. Also, 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. A valve that
receives an initiation ~ signal is allowed to be in a
nonaccident position provided the valve will automatically
reposition in the proper stroke time. This SR does not
require any testing or valve manipu'.ition; rather, it
involves. verification that those valves capable of
potentially 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 l
Frequency is appropriate because the valves are operated
under procedural control and the probability of their being
mispositioned during this time period is low.

In MODES 4 and 5, the RHR System may be required to cperate
in the shutdown cooling mode to remove decay heat and j

sensible heat from the reactor. Therefore, this SR is
modified by a Note that allows one LPCI subsystem to be
considered OPERABLE during alignment and operation for decay
heat removal if capable of being manually realigned (remote
or local) to the LPCI mode and not otherwise inoperable.
Alignment and operation for decay heat removal includes when
the required RHR pump is not operating or when the system is
being realigned from or to the RHR shutdown cooling mode.
Because of the low pressure and low temperature conditions
in MODES 4 and 5 sufficient time will be available to
manually align and initiate LPCI subsystem operation to
provide core cooling prior to postulated fuel uncovery.
This will ensure adequate core cooling if an inadvertent RPV
draindown should occur.

REFERENCES 1. GENE-187-18-0892, " Loss of Coolant Accident Analysis
with 125 Volt DC Power Source Failure for Cooper
Nuclear Station," August 1992.

2. 10 CFR 50.36(c)(2)(ii).
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RCIC System ,

B 3.5.3 |

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE ISOLATION
COOLING (RCIC) SYSTEM

B 3.5.3 RCIC System

BASES

BACKGROUND The RCIC System is not part of the ECCS; however, the RCIC
System is included with the ECCS section because of their
similar functions.

The RCIC System is designed to operate either automatically
or manually following reactor pressure vessel (RPV)
isolation accompanied by a loss of coolant flow from the
feedwater system to provide adequate core cooling and
control of the RPV water level. Under these conditions, the
High Pressure Coolant Injection (HPCI) and RCIC systems
perform similar functions. The RCIC System design
requirements ensure that the criteria of Reference 1 are
satisfied.

The RCIC System (Ref. 2) consists of a steam driven turbine
pump unit, piping, and valves to provide steam to the
turbine, as well as piping and valves to transfer water from
the suction source to the core via the feedwater s,vstem
line, where the coolant is distributed within the RPV
through the feedwater sparger. Suction piping is provided
from the emergency condensate storage tanks (ECSTr.) and the
suppression pool. Pump suction is normally aligned to the
ECSTs to minimize injection of suppression pool water into
the RPV. However, if the ECST water supply is low, an
automatic transfer to the suppression pool water source
ensures a water supply for continuous operation of the RCIC
System. The steam supply to the turbine is piped from a
main steam line upstream of the associated inboard main
steam line isolation valve.

The RCIC System is designed to provide core cooling for a
wide range of steam inlet pressures, 150 to 1120 psia. Upon
receipt of an initiation signal, the RCIC turbine
accelerates to a specified speed. As the RCIC flow

| increases, the turbine control valve is automaticallyi

adjusted to maintain design flow. Exhaust steam from the
RCIC turbine is discharged to the suppression pool. A full
flow test line is provided to route water to the ECST to
allow testing of the RCIC System during normal operation
without injecting water into the RPV.

(continued)
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RCIC System
B 3.5.3

i BASES

BACKGROUND The' RCIC pump is provided with a minimum flow bypass line,
(continued) which discharges to the suppression pool. The valve in this

i line automatically opens to prevent pump damage due to
overheating when other discharge line valves are closed. To
ensure rapid delivery of water to the HPV and to minimize
water hammer effects, the RCIC System discharge piping is
kept full of water. The RCIC System is normally aligned to
the ECSTs. The RCIC discharge line is kept full of water
using a " keep fill" system (Pressure Maintenance System).

j

| !

APPLICABLE The function of the RCIC System is to respond to transient |
SAFETY ANALYSES events by providing makeup coolant to the reactor. The RCIC !

lSystem is not an Engineered Safety Feature System and no
credit is taken in the safety analyses for RCIC System
operation. Based on its contribution to the reduction of

| overall plant risk, however, the system satisfies
'

Criterion 4 of 10 CFR 50.36 (c)(2)(ii) (Ref. 3).

LC0 The OPERABILITY of the RCIC System provides adequate core
cooling such that actuation of any of the low pressure ECCS 1

Isubsystems is not required in the event of RPV isolation
accompanied by a loss of feedwater flow. The RCIC System
has sufficient capacity for maintaining RPV inventory during
an isolation event.

|

APPLICABILITY 'The RCIC System is required to be OPERABLE during MODE 1,
and MODES 2 and 3 with reactor steam dome pressure |

150 psig, since RCIC is the primary non-ECCS water source'

for core cooling when the reactor is isolated and
pressurized. In MODES 2 and 3 with reactor steam dome
pressure s 150 psig, and in MODES 4 and 5, RCIC is not
required to be OPERABLE since the low pressure ECCS
injection / spray subsystems can provide sufficient flow to
the RPV. !

|

;

(continued)
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RCIC System
B 3.5.3

-BASES (continued)

ACTIONS A.1 and A.2
. |

If the RCIC System is inoperable during MODE 1, or MODE 2
; or 3 with reactor steam dome pressure > 150 psig, and the

HPCI System is verified to be OPERABLE, the RCIC System must,

be restored to OPERABLE status within 14 days. In this
Condition, loss of the RCIC System will not affect the
overall plant capability to provide makeup inventory at high
reactor pressure since the HPCI System is the only high
pressure system assumed to function during a loss of coolant
accident (LOCA). OPERABILITY of HPCI :s therefore verified

'

within I hour when the RCIC System is inoperable. This may
,

be pt.rformed as an adainistrative check, by examining logs
or other information, to determine if HPCI is out.of service

,

l

for maintenance or other reasons. It does not mean it is
necessary to perform the Surveillances needed to demonstrate

| the OPERARILITY of the HPCI System. If the OPERABILITY of
the ilPCI System cannot be verified, however, Condition B

,

must be immetilately entered. For transients and certain
| abnormal events with.no LOCA, RCIC (as opposed to HPCI) is

the preferred source of makeup coolant because of its
relatively small capacity, which allows easier. control of
the RPV water level. Therefore, a limited time is allowed
to restore the inoperable RCIC to OPERABLE status.

| The 14 day Completion Time is consistent with the
i. recommendations in a reliability study (Ref. 4) that

evaluated the impact on ECCS availability, assuming various
.

'components and subsystems were taken out of service. The
results were used to calculate the average availability of
ECCS equipment needed to mitigate the consequences of a LOCA

| as a function of allowed outage times (A0Ts). Because of
similar functions of HPCI and RCIC, the A0Ts (i.e.,
Completion Times) determined for HPCI are also applied to
RCIC.

B.1 and B.2

j If the RCIC System cannot be restored to OPERABLE status
L within the associated Completion Time, or if the HPCI System

is simultaneously inoperable, the plant must be brought to a
,

condition in which the LC0 does not apply. To achieve thisi

| status, the plant must be brought to at least MODE 3 within
|

|

(continued)
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RCIC System
B 3.5.3

BASES

ACTIONS 8.1 and B.2 (continued)

12 hours and reactor steam dome pressure reduced to
1 150 psig 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.

;

SURVEILLANCE SR 3.5.3.1
REQUIREMENTS

The flow path piping has the potential to develop voids and
pockets of entrained air. Maintaining the pump discharge
line of the RCIC System full of water ensures that the
system will perform properly, injecting its full capacity
into the Reactor Coolant System upon demand. This will also
prevent a water hammer following an initiation signal. One
acceptable method of ensuring the line is full is to vent at
the high points. The 31 day Frequency is based on the
gradual nature of void buildup in the RCIC piping, the
procedural controls governing system operation, and
operating experience.

SR 3.5.3.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the RCIC flow path provides
assurance that the proper flow path will exist for RCIC
operation. This SR applies only to valves affecting the
direct flow path. This SR excludes valves that, if
mispositioned, would not affect system or subsystem
OPERABILITY. Also, 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. A valve that
receives an initiation signal is allowed to be in a
nonaccident position provided the valve will automatically
reposition in the proper stroke time. This SR does not
require any testing or valve manipulation; rather, it
involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves. For the

(continued)
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B 3.5.3

BASES
.

SURVEILLANCE SR 3.5.3.2 (continued)
REQUIREMENTS

RCIC System, this SR also includes the steam flow path for
the turbine and the flow controller position.

The 31 day Frequency of this SR was derived from the
Inservice Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency of
31 days is further justified because the valves are operated
under procedural control and because improper valve position
would affect only the RCIC System. This Frequency has been !

shown to be acceptable through operating experience. l
.

SR 3.5.3.3 and SR 3,5.3.4

The RCIC pump flow rates ensure that the system can maintain
reactor coolant inventory during pressurized conditions with
the RPV isolated. The flow tests for the RCIC System are

,
performed at two different pressure ranges such that system -

capability to provide rated flow against a system head
corresponding to reactor pressure is tested both at the
higher and lower operating ranges of the system. The
required system head should overcome the RPV pressure and
associated discharge line losses. Adequate reactor steam
pressure must be available to perform these tests.
Additionally, adequate steam flow must be passing through
the main turuino or turbine bypass valves to continue to
control reactor pressure when the RCIC System diverts steam
flow. Therefore, sufficient time is allowed after adequate
pressure and flow are achieved to perform these SRs.
Adequate reactor steam pressure to perform SR 3.5.3.3 is
920 psig and 150 psig to perform SR 3.5.3.4. Adequate steam
flow is represented by turbine bypass valves at least 30%
open, or total steam flow > 10' lb/hr. Reactor startup is
allowed prior to performing the low pressure Surveillance
because the reactor pressure is low and the time allowed to
satisfactorily perform the Surveillance is short. The
reactor pressure is allowed to be increased to normal
operating pressure since it is assumed that the low pressure
Surveillance has been satisfactorily completed and there is
no indication or reason to believe that RCIC is inoperable.
Therefore, these SRs are modified by Notes that state the
Surveillances are not required to be performed until
12 hours after the reacter steam pressure and flow are

(continued)
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RCIC System
B 3.5.3

BASES
_.

SURVEILLANCE SR 3.5.3.3 and SR 3.5.3.4 (continued)
REQUIREMENTS

adequate to perform the test. The 12 hours allowed for the
flow tests after the required pressure and flow are reached
are sufficient to achieve stable conditions for testing and
provides a reasonable time to complete the SRs.

A 92 day frequency for SR 3.5.3.3 is consistent with the
Inservice Testing Program requirements. The 18 month
Frequency for SR 3.5.3.4 is based on the need to perform the
Surveillance under conditions that apply just prior to or
during a startup from a plant outage. Operating experience
has shown that these components usually pass the SR when
performed at the 18 month Frequency, which is based on the
refueling cycle. Therefore, the Frequency was concluded to
be acceptable from a reliability standpoint.

SR 3.5.3.5

The RCIC System is required to actuate automatically in
order to verify its design function satisf actorily. This
Surveillance verifies that, with a required system
initiation signal (actual or simulated), the automatic
initiation logic of the kCIC System will cause the system to
operate as designed, iniluding actuation of the system
throughout its emergency operating sequence; that is,
automatic pump startup and actuation of all automatic valves
to their required positions. This test also ensures the
RCIC System will automatically restart on an RPV low water
level (Level 2) signal received subsequent to an RPV hich
water level (Level 8) trip and that the suction is
automatically transferred from the ECST to the suppression
pool. The l0GIC SYSTEM FUNCTIONAL TEST performed in
LCO 3.3.5.2 overicps this Surveillance to provide complete
testing of the assumed design function.

The 18 month Frequency is based on the need to perform the
Surveillance under the conditions that apply during a plant
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 SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability
standpoint.

(continued)
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RCIC System l

B 3.5.3

MSES l

SURVEILLANCE SR 3.5.3.5 (continued) |
REQUIREMENTS

This SR is modified by Note 1 that says the Surveillance is
not rc,: ired to be performed until 12 hours after the
reactor steam pressure and flow are adequate to perform the
test. The time allowed for this test after required
pressure and flow are reached is sufficient to achieve
stable conditions for testing and provides a reasonable time
to complete the SR. Adecuate reactor pressure must be
available to perform this test. Additionally, adequate
steam flow must be passing through the main turbine or
turbine bypass valves to continue to control reactor
pressure when the RCIC System diverts steam flow. Thus,
sufficient time is allowed after adequate pressure and flow
are achieved to perform this test. Adequate reactor steam
pressure is 150 psia, Adequate steam flow is represented by
turbine bygass valves at least 30% open, or a total steam
flow of 10 lb/hr. Reactor startup is allowed prior to
performing this test because the reactor pressure is low and
the time allowed to satisfactorily perform the test is
short.

This SR is modified by Note 2 that excludes vessel' injection
during the Surveillance. Since all active components are
testable and full flow can be demonstrated by recirculation

,

through the test line, coolant injection into the RPV is not
required during the Surveillante.

|

.

REFERENCES 1. USAR, Appendix F.

2. USAR, Section IV-7.

3. 10 CFK $0.36(c)(2)(ii). )

4. Memorandum from R.L. Baer (NRC) to V. Stello, Jr.
(NRC), " Recommended I- Lerim Revisions to LCOs for ECCS

| Components," December 1, 1975.
!
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Primary Containment
B 3.6.1.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.1 Primary Containment

l-
| BASES

BACKGROUND The function of the primary containment is to isolate and
contain fission products released from the Reactor Primary
System following a design basis Loss of Coolant Accident and
to confine the postulated release of radioactive m:1terial.

i The primary containment consists of a steel pressure vessel
in the shape of an inverted light bulb with a torus-shaped
suppression chamber located below and encircling thec

I drywell, which surrounds the Reactor 'rimary System and
provides an essentially leak tight barrier against an
uncontrolled release of radioactive material to the
environment.

The isolation devices for the penetratioas in the primary
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 valves secured in their
closed positions, except as provided in
LC0 3.6.1.3, " Primary Containment Isolation
Valves (PCIVs)";

b. The primary containment air lock is OPERABLE, except
as provided in LC0 3.6.1.2, " Primary Containment Air
Lock"; and

c. All manways and equipment hatches are closed.

| This Specification ensures that the performance of the
: primary containment, in the event of a Design Basis Accident
' (DBA), meets the assumptions used in the safety analyses of
' References 1 and 2. SR 3.6.1.1.1 leakage rate requirements

are in conformance with 10 CFR 50, Appendix J, Option A
(Ref. 3), as modified by approved exemptions,

!-
$'
$ - . ._

(continued)
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Primary Containment
B 3.6.1.1

BASES (continued)

Al'PLICABLE ' The safety design basis for the primary containment is that
SAFETY ANALYSES it must withstand the pressures and temperatures of the

limiting DBA without exceeding the design leakage r.te.

The DBA that postulates the maximum release of radioactive
material within primary containment is a LOCA. In the
analysis of this accident, it is assumed that primary
containment is OPERABLE such that release of fission
products to the environment is controlled by the rate of
primary containment leakage.

4

Analytical methods and assumptions involving the primary
containrrM are presented in References 1 and 2. The safety-
analyses assume a-nonmechanistic fission product release
following a DBA, which forms the basis for determination of
offsite doses. The fission product release is, in turn,.

,

based on an assumed leakage rate from the primary
containment. OPERABILITY of the primary containment ensures
that the leakage rate assumed in the safety analyses is not

*

exceeded.

The maximum allowable leakage rate for the primary
containment (L ) is 0.635% by weight of the containment air
per 24 hours at the maximum peak containment pressure (P ) ,

'of 58.0 psig or 0.45% by weight of the containment air per
24 hours at the reduced pressure of P, (29 psig) (Ref.1).

Primary containment satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 4).

LC0 Primary containment OPERABILITY is maintained by limiting
leakage to s 1.0 L , except prior to the first startup after
performing a required 10 CFR 50, Appendix J, Option A,
leakage test. At this time, the combined Type B and C
leakage must be < 0.6 L,, and the overall Type A leakage
must be < 0.75 L,. In addition, the leakage from the
drywell to the suppression chamber must be limited to ensure
the pressure suppression function is accomplished and the
suppression chamber pressure does not exceed design limits.
Compliance with this LC0 >'ll ensure a primary containment
configuration, including eqt.iyant hatches, that is

(continued)
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Primary Containment
B 3.6.1.1

8ASES

I

LC0 structurally sound and that will limit leakage to those
(continued) leakage rates assumed in the safety analyses. )

1

Individual leakage rates specified for the primary I
containment air lock are addressed in LC0 3.6.1.2. '

1
|

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of |
radioactive material to primary containment. In MODES 4
and 5, the probability and consequences of these events are !

reduced due to the pressure and temperature limitations of
these MODES. Therefore, primary containment is not required |

to be OPERABLE in MODES 4 and 5 to prevent leakage of
radioactive material from primary containment.

ACTIONS A.1

In the event primary containment is inoperable, primary
containment must be restored to OPERABLE status within
I hour. The 1 hour Completion Time provides a period of
time to correct the problem commensurate with the importance
of maintaining primary containment OPERABILITY during
MODES 1, 2, and 3. This time period also ensures that the
probability of an accident (requiring primary containment
OPERABILITY) occurring during periods where primary
containment is inoperable is minimal.

B.1 and B.2

If primary containment cannot be restored to OPERABLE status
within the required Completion Time, 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 12 hours and to MODE 4 within 36 hours. The
allowed Completion Times cre reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

(continued)
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Primary Containment
B 3.6.1.1

BASES (continued)
l

l
SURVEILLANCE SR 3. 6.1. l_d )
REQUIREMENTS ;

' Maintaining the primary containment OPERABLE requires ,

compliance with the visual examinations and leakage rate I
test requirements of 10 CFR 50, Appendix J, Option A ,

'(Ref. 3), as modified by approved exemptions. Failure to
meet the air lock leakage limit (SR 3.6.1.2.1) or the main i

steam isolation valve leakage limit (SR 3.6.1.3.10) does not j

necessarily result in a failure of this SR. The impact of |

the. failure to meet these SRs must be evaluated against the
Type A, 3, and C acceptance criteria of 10 CFR 50,
Appendi< J, Option A as modified by approved exemptions
(Ref. ?).

As left leakage prior to the first startup after performing
a required 10 CFR 50, Appendix J, Option A leakage test is l
required to be < 0.6 L, for combined Tjpe B and C leakage, !
and < 0.75 L, for overall Type A leakage. 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 11.0 L, the offsite dose consequences are i

bounded by the assumptions of the safety analysis. The |
Frequency is required by 10 CFR 50, Appendix J, Option A
(Ref. 3), as modified by approved exemptions. Thus,
SR 3.0.2 (which allows Frequency extensions) does not apply.

SR 3.6.1.1.2
,

Maintaining the pressure suppression function of primary
containment requires limiting the leakage from the drywell
to the suppression chamber. Thus, if an event were to occur
that pressurized the drywell, the steam would be directed
through the downcomers into the suppression pool. This SR
is a leak test that confirms that the bypass area between
the drywell and the suppression chamber is less than a one
inch diameter hole. This ensures that the leakage paths
thrt would bypass the suppression pool are within allowable
lir.its.

Sarisfactnry performance of this SR can be achieved by
estiblishing a known differential pressure between the
drywell and the suppression chamber and verifying that the
pressure in either the suppression chamber or the drywell

(continued)
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Primary Containment
B 3.6.1.1

1
i

|
'

BASES

SURVEILLANCE SR 3.6.1.1.2 (continued)
REQUIREMENTS

does not change by more than the calculated amount per
minute over a 10 minute period. The leakage test is
performed every 18 months. The 18 month Frequency was,

developed considering it is prudent that this Surveillance
be performed during a unit outage end also in view of the
fact that component failures that might have affected this
test are identified by other primary containment SRs. Two
consecutive test failures, however, would indicate
unexpected primary containment degradation; in this event,
as the Note indicates, increasing the Frequency to once
every 9 months is required until the situation is remedied
as evidenced by passing two_ consecutive tests.

|
|

REFERENCES 1. USAR, Section V-2.4.

| 2. USAR, Section XIV-6.3.

3. 10 CFR 50, Appendix J, Option A.

4. 10 CFR 50.36(c)(2)(ii). |
|

|

|

|

:
i

e

1

4
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Primary Containment Air Lock
B 3.6.1.2

!

|
B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.2 Primary Containment Air Lock
l
<

| BASES

I

BACKGROUND One double door primary containment air lock has been built
into the primary containment to provide personnel access to
the drywell and to provide primary containment isolation i

| during the process of personnel entering and exiting the
drywell. The air lock is designed to withstand the same
loads, temperatures, and peak design internal and external )
pressures as the primary containment (Ref. 1). As part of i;

: the primary containment, the air lock limits the release of l
radioactive material to the environment during normal unit
operation and through a range of transients and accider.ts upi

l to and including postulated Design Basis Accidents (DBAs).
1

| 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 DBA in primary containment. )

| Each of the doors contains a gasketed seal and local leakage
'

rate testing capability to ensure pressure integrity. To
effect a leak tight seal, the air lock design uses pressure
seated doors (i.e., an increase in primary containment
internal pressure results in increased sealing force on each
door).

|
; The air lock is nominally a right circular cylinder, 8.5 ft

i in diameter, with doors at each end that are interlocked to

| prevent simultaneous opening. The air lock is provided with
limit switcher on both doors that provide local indication
of door posit;on. Additionally, control room indication is
provided to alert the operator whenever both air lock doors
are open, indicating a possible loss of primary containment.
During periods when primary containment is not required to
be OPERABLE, the air lock interlock mechanism may be
disabled, allowing both doors of an air lock to remain open
for extended periods when frequent primary containment entry
is necessary. Under some conditions as allowed by this LCO,
the primary containment may be accessed through the air
lock, when the interlock mechanism has failed, by manually
performing the interlock function.

The primary containment air lock forms part of the primary
containment pressure boundary. As such. e lock integrity

' and leak tightness are essential for maintaining the primary

i (continued)

i
j Cooper B 3.6-6 Revision 0

1



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

Primary Containment Air Lock
B 3.6.1.2

BASES I

BACKGROUND containment leakage rate to within limits in the event of a
(continued) DBA. Not maintaining air lock integrity or leak tightness

i

may result in a leakage rate in excess of that assumed in
the safety analysis.

APPLICABLE The DBA that postulates the maximum release of radioactive
SAFETY ANALYSES material within primary containment is a LOCA. In the

analysis of this accident, it is assumed that primary
containment is OPERABLE, such that release of fission
products to the environment is controlled by the rate of
primary containment leakage. The primary containment is
designed with a maximum allowable leakage rate (L.) of
0.635% by weight of the containr:ent air per 24 hours at the
calculated maximum peak containment pressure (P,) of 58 psig
(Ref. 2). This allowable leakage rate forms the basis for
the acceptance criteria imposed on the SRs associated with
the air lock.

Primary containment air lock OPERABILITY is also required to
minimize the amount of fission product gases that may escape
primary containment through the air lock and contaminate and
pressurize the secondary contaic.nent.

The primary containment air lock satisfies Criterion 3 of
10 CFR 50.36 (c)(2)(ii) (Ref. 3).

:

LC0 As part of the primary containment pressure boundary, the
air lock's safety function is related to control of,

| containment leakage following a DBA. Thus, the air lock's
structural integrity and leak tightness are essential to the
successful mitigation of such an event.

The primary containment 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 to be opened at a time. This;

provision ensures that a gross breach of primary conta< ament
does not exist when primary containment is required to be

,

(continued)
-

,

(
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Primary Containment Air Lock
,

B 3.6.1.2

BASES

LC0 OPERABLE. Closure of a single door in each air lock is
.

(continued) 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 or exit
from primary containment.

APPLICABILITY In MODES 1, 2, and 3, a DBA could ct.ase a release of
radioactive material to primary containment. In MODES 4
and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, the primary containment air lock is
not required to be OPERABLE in MODES 4 and 5 to prevent
leakage of radioactive material from primary containment.

ACTIONS The ACTIONS are modified by Note 1, which allows entry and
exit to perform repairs of the affected air lock component.i

If ~ the outer door is inoperable, then it may be easily.

accessed to repair. If the inner door is the one that is
inoperable, however, then a short time exists when the.

containment boundary is not intact (during access through,

the outer door). The allowance to open the OPERABLE door,
even if it means the primary containment boundary is
temporarily not intact, is acceptable due to the low
probability-of an event that could pressurize the primary
containment during the short time in which the OPERABLE door
is expected to be open. The OPERABLE door must be
immediately closed after each entry and exit.'

The ACTIONS are modified by a second Note, which ensures
appropriate remedial measures are taken when necessary, if
air lock leakage results in exceeding overall containment
leakage rate acceptance criteria. Pursuant to LC0 3.0.6,
actions are not required, even if primary containment
leakage is exceeding L . Therefore, the Note is added to
require ACTIONS for LC0 3.6.1.1, " Primary Containment," to
be taken in this event.

;

e (continued)
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!

Primary Containment Air Lock,

L B 3.6.1.2

, BASES
1

|

| ACTIONS A.I. A.2. and A.3
(continued)

With one primary containment air lock door inoperable, the
OPERABLE door in the air lock must be verified closed
(Required Action'A.1). This ensures that a leak tight
primary containment barrier is maintained by the use of an
OPERABLE air lock door. This action must be completed
within I hour. The 1 hour Completion Time is consistent
with the ACTIONS of LC0 3.6.1.1, which requires that primary I

containment be restored to OPERABLE status within 1 hour.

In addition, the air lock penetration must be isolated by
locking closed the OPERABLE air lock door within the 24 hour 1
Completion Time. The 24 hour Completion Time is considered I
reasonable for locking the OPERABLE air lock door, |
considering that the OPERABLE door is being maintained

'

closed.

Required Action A.3 ensures that the air lock penetration j

has been isolated by the use of a locked closed OPERABLE air
|

lock door. This ensures that an acceptable primary
containment leakage boundary is maintained. The Completion

,

i

Time of once per 31 days is based on engineering judgment
and is considered adequate given 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 or
areas with limited access due to inerting and allows these 1

doors to be verified locked closed by use of administrative
controls. Allowing verification by administrative controls
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 Condith'n C are required if both doors
in the air lock are inoperable. With both doors in the air
lock inoperable, an OPERABLE door is not available to be
closed. Required Actions C.1 and C.2 are the appropriate
remedial actions. The exception of Note 1 does not affect

l' tracking the Completion Time from the initial entry into
Condition A; only the requirement to comply with the
Required Actions. Note 2 allows use of the air lock for
entry and exit for 7 days under administrative controlt.

( (conti';ued,'
_.
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Primary Containment Air Lock
B 3.6.1.2

:

. BASES

-ACTIONS A.I. A.2. and A.3 (continued),

|

Primary containment entry may be required to perform
| Technical Specifications (TS) Surveillances and Required
| Actions, as well as other activities inside primary
L containment that are required by TS or activities that
I support TS-required equipment. This Note is not intended to
! preclude performing other activities (i.e., non-TS-related i'

activities) if the primary containment was entered, using |

the inoperable air lock, to perform an allowed activity
listed above. -The required administrative controls consist 4
of stationing a dedicated individual to assure closure of,

| the OPEp'?LE door, except during the entry.and exit, and to
assure the OPERABLE door is relocked after completion of the

L containment entry and exit. This allowance is acceptable
due to the low probability of an event that could pressurize

| the primary containment during the short time that the
; OPERABLE door is expected to be open.
L

|
| B.14 B.2. and B.3
:

| With an air lock interlock mecha'nism inoperable, the
Required Actions and associated Completion Times are
consistent with those specified in Condition A.

|
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 air lock are inoperable. With both doors in the. air
lock inoperable, an OPERABLE door is not available to be-
closed. Required Actions C.1 and C.2 are the appropriate
remedial actions. Note 2 allows entry into and exit from
the primary containment under the control of a dedicated

i. 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).

Required Action 8.3 is modified by a Note that applies to
L air lock doors located in high radiation areas or areas with
! limited access due to inerting and that allows these doors
j- to be verified locked closed by use of administrative

controls. Allowing verification by administrative controls,

! is considered acceptable, since access to these areas is
j typically restricted. Therefore, the probability of
I|
i

) (continued)
3
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Pririary Containment Air Lock
B 3.6.1.2

BASES

ACTIONS B.1. B.2. and 8.3 (continued)

misalignment of the door, once it has been verified to be in
the proper position, is small.

C.I. C.2. and C.3

If the air lock is inoperable for reasons other than those
described in Condition A or B, Required Action C.1 requires
action to be immediately initiated to evaluate containment
overall leakage rates using current air lock leakage test
results. An evaluation is acceptable since it is overly
conservative to immediately declare the primary 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, primary containment remains
OPERABLE, yet only 1 hour (according to LCO 3.6.1.1) would
be provided to restore the air lock door to OPERABLE status
prior to requiring a plant shutdown. In addition, even with
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 primary
containment air lock must be verified closed. This action>

must be completed within the 1 hour Completion Time. This
specified time period is consistent with the ACTIONS of

.;LC0 3.6.1.1, which require that primary containment be'

restored to OPERABLE status within 1 hour. '

.

Additionally, the air lock must be restored to OPERABLE
status within 24 hours (Required Action C.3). The 24 hour
Completion Time is reasonable for restoring an inoperablei

air lock to OPERABLE status considering that at least one
door is maintained closed in the air lock.

:

D.1 and D.2

If the inoperable primary containment air lock cannot be
i

restored to OPERABLE status within the associated Completion ',

! Time, 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 12 hours and to MODE 4
,

within 36 hours. The allowed Completion Times are
3

reasonable, based on operating experience, to reach the,

4

1-

(continued)
.
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Primary Containment Air Lock
B 3.6.1.2

BASES

ACT M 5 D.1 and 0.2 (continued)

required plant conditions from full power conditions in an
orderly manner and without challenging plant systems. 1

i
SURVEILLANCE SR 3.6.1.2.1 )
REQUIREMENTS i

Maintaining the primary containment air lock OPERABLE
requires compliance with the leakage rate test requirements
of 10 CFR 50, Appendix J, Option A (Ref. 4), as modified by
approved exemptions. This SR reflects the leakage rate
testing requirements with respect to air lock leakage
(Type B leakage tests). The acceptance criteria were
established as a small fraction of the total allowable
primary containment leakage and are described in
Reference 5. The periodic testing. requirements verify that
the air lock leakage does not exceed the allowed fraction of
the overall primary containment leakage rate. The Frequency
is required by 10 CFR 50, Appendix J, Option A (Ref. 4), as
modified by approved exemptions. Thus, SR 3.0.2 (which
allows Frequency extensions) does not apply.

l

| The primary containment air lock shall be tested in I

accordance with SR 3.6.1.2.1.a (at a test pressure 2 P,) at |
a Frequency of 6 months. However, this testing may be
extended to the next refueling outage (not to exceed 24
months) provided that the primary containment air lock has

,

not been opened since the last successful test at 2 P,. In'

the event the primary containment air lock is not opened )
between refueling outages,, it shall be tested in accordance !

with SR 3.6.1.2.1.b (at a test pressure 2 3 psig) at a
Frequency of 6 months. In addition, if the primary
containment air lock is opened during MODE 1, 2, or 3,

; within 72 hours of the opening (or every 72 hours during
periods of frequent opening), the primary containment air
lock shall be tested in accordance with SR 3.6.1.2.1.b (at a
test pressure 2 3 psig). These requirements represent
exemptions to 10 CFR 50 Appendix J, Option A, approved in
Reference 5.

The SR has been n* fied by two Notes. Note 1 states that
| an inoperable ai* lock door does not invalidate the previous
a

(continued)>
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Primary Containment Air Lock
8 3.6.1.2

i
'

BASES

SURVEILLANCE SR 3.6.1.2.1 (continued)

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 are applicable to SR 3.6.1.1.1. This ensures that air,

' lock leakage is properly accounted for in determining the
combined Type B and C primary containment leakage rate. I

i

SR 3.6.1.2.2

The air lock interlock mechanism is designed to prevent
simultaneous opening of both doors in the air lock. Since i
both the inner and outer doors cf aa air lock are designed 1

| to withstand the maximum expected post accident primary l

containment pressure, closure of either door will support I

primary containment OPERABILITY. Thus, the interlock
feature supports primary containment OPERABILITY while the
air lock is being used for personnel transit in and out of I

| the containment. Periodic testing of this interlock j
demonstrates that the interlock will function as designed |
and that simultaneous inner and outer door opening will not
inadvertently occur. Due to the purely mechanical nature of
this interlock, and given that the interlock mechanism is |

j not normally challenged when primary containment is used for |
' entry and exit (procedures require strict adherence to i

single door opening), this test is only required to be |
performed every 18 months. The 18 month Frequency is based i
on the need to perform this Surveillance under the I
conditions that app 1; during a plant outage, and the i
potential for loss of primary containment OPERABILITY if the |

Surveillance were performed with the reactor at power. The
18 month Frequency is based on engineering judgement and is,

! considered adequate given that the ;rterlock is not
| challenged during use of the airlock.

|
;

; REFERENCES 1. USAR, Section V-2.3.4.5.
i
*

2. USAR, Section V-2.5.

3. 10 CFR 50.36(c)(2)(ii).;

,

(continued)
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Primary Containment Air Lock
8 3.6.1.2 |

l
!

BASES j

REFERENCES 4. 10 CFR 50, Appendix J, Option A.
(continued)

~

5. Letter dated September 3, 1982, D. G. Eisenhut.to
J. M. Pflant, NRC Safety Evaluation for Exemption to
10 CFR Part 50, Appendix J.,

|

l
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'PCIVs
B 3.6.1.3 i,

;
!

c
j B 3.6 CONTAINMENT SYSTEMS
.

: B 3.6.1.3 Primary Containment Isolation Valves (PCIVs) I
;-

4

: . BASES
|

BACKGROUND The function of the PCIVs, in combination with other
: accident mitigation systems, is to limit fission product

' release during and following postulated Design Basis
: Accidents (DBAs) to within limits. Primary containment
j isolation within the tirne limits specified for those
! isolation valves designed to close automatically ensures
j that the release of radioactive material to the environment
i will be consistent with the assumptions .used in the analyses
4' for a DBA.
i

; The OPERABILITY requirements for PCIVs help ensure that an
.

; adequate primary containment boundary is maintained during '

! and after an accident by minimizing potential paths to the.
i- environment. Therefore, the OPERABILITY requirements

provide assurance that primary containment function assumede

: in the safety analyses will be maintained. These isolation
"' devices are either passive or active (automatic). Manual

valves, de-activated automatic valves secured in their
closed position (including check valves with flow through
the valve secured), blind flanges, and closed systems are
considered passive devices. Check valves and 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. One of these
barriers may be a closed system.

The reactor building-to-suppression chamber vacuum breakers
serve a dual function, one of which is primary containment
i sol ation. However, since the other safety function of the
vacuum breakers would not be available if the normal PCIV
actions were taken, the PCIV OPERABILITY. requirements are
not applicable to the reactor building-to-suppression
chamber vacuum breakers valves. Similar surveillance
requirements in the LC0 for reactor building-to-suppression
chamber vacuum breakers provide assurance that the isolation
capability is available without conflicting with the vacuum
relief function.

(continued)
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| PCIVs
B 3.6.1.3

BASES

BACKGROUND The primary containment purge lines are 24 inches in
(continued) diameter; vent lines are 24 inches in diameter. The

24 inch primary containment purge valves aro normally
maintained closed in MODES 1, 2, and 3 to ensure the primary

i

containment boundtry is maintained. The isolation valves on I

the 24 inch vent lines have bypass lines around them for
1

who, the 24 inch valves cannot be opened. Two additional |i

parallel isolation valves (one leading to the reactor
building exhaust plenum, the other leading directly to the
Standby Gas Treatment (SGT) System) are provided on the vent
line. Only one SGT subsystem is allowed to be operating |
when the 24 inch vent and purge valves are open, due to the '

potential damage the filters would experience from excessive
differential pressure caused by a LOCA, to ensure at least
one SGT subsystem is OPERABLE following a LOCA.
Closure of the isolation valves will not prevent the SGT
System from performing its design function (that is, to
maintain a negative pressure in the secondary containment).
To ensure that a vent path is available, a 12 inch bypass
line is provided around the valve leading directly to the
SGT System.

APPLICABLE The PCIVs LC0 was derived from the assumptions related to
SAFETY ANALYSES minimizing the loss of reactor coolant inventory, and

establishing the primary containment boundary during major
accidents. As part of the primary containment boundary,
PCIV OPERABILITY supports leak tightness of primary
containment. Therefore, the safety analysis of any event
requiring isolation of primary containment is applicable to
this LCO.

The DBAs that result in a release of radioactive material
for which the consequences are mitigated by PCIVs are a ;e

and a main steam line break (MSLB). In the analysis for
each of these accidents, it is assumed that PCIVs are either
closed or close within the required isolation times
following event initiation. This ensures that potential
paths to the environment through PCIVs (including primary
containment purge and vent valves) are minimized. Of the
events analyzed in Reference 1, the MSLB is the most
limiting event due to radiological consequences. The

closure time of the main steam isolation valves (MSIVs) is a
significant variable from a radiological standpoint. The
MSIVs are required to close within 3 to 5 seconds since the

(continued)
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I
APPLICABLE 5 second closure time is conservative with respect to the
SAFETY ANALYSES 5.5 second closure time assumed in the High Energy Line

(continued) Break analysis (Refs. 2 and 3). The 3 second closure time-

is assumed in the MSIV closure (the most severe
overpressurization transient) analysis (Ref. 4). Likewise,
it is assumed that the primary containment is isolated such I
that release of fission products to the environment is '

controlled.
;

1
The single failure criterion required to be imposed in the iconduct of unit safety analyses was considered in the
original design of the primary containment purge and vent |
valves. Two valves in series on each purge and vent line i

Iprovide assurance that both the supply and exhaust lines
could be isolated even if a single failure occurred.

PCIVs satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii)
(Ref. 5).

LC0 PCIVs form a part of the primary containment boundary. The
PCIV safety function is related to minimizing the loss of
reactor coolant inventory and establishing the primary !
containment boundary during a DBA. I

The power operated, automatic isolation valves are required
to have isolation times within limits and actuate on an'

automatic isolation signal. The inboard 24 inch purge and
vent valves are blocked to prevent full opening. While the
reactor building-to-suppression chamber vacuum breakers
isolate primary containment penetrations, they are excluded
from this Specification. Controls on their isolation
function are adequately addressed in LC0 3.6.1.7, " Reactor
Building-to-Suppression Chamber Vacuum Breakers." The
valves covered by this LC0 are listed with their associated
stroke times in Reference 6.

The normally closed PCIVs are considered OPERABLE when
manual valves are closed or open in accordance with
appropriate administrative controls, automatic valves are
de-activated and secured in their closed position, blind
flanges are in place, and closed systems are intact. These
passive isolation valves and devices are those listed in
Reference 7.

(continued)
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I
LC0 MSIVs must meet additional leakage rate requirements. Other I

(continued) PCIV leakage rates are addressed by LC0 3.6.1.1, "Primarj |
Containment," as Type B or C testing.

This LC0 provides assurance that the PCIVs will perform )
their designed safety functions to minimize the loss of I
reactor coolant inventory and establish the primary '

containment boundary during accidents. i
!

|

|
'

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of
radioactDie material to primary containment. In MODES 4
and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, most PCIVs are not required to be
OPERABLE and the primary containment purge and vent valves
are not required to be normally closed in MODES 4 and 5.
Certain valves, however, are required to be OPERABLE to
prevent inadvertent reactor vessel draindown. These valves !

are those whose associated instrumentation is required to be
OPERABLE per LCO 3.3.6.1, " Primary Containment Isolation
Instrumentation." (This does not include the valves that
isolate the associated instrumentation.)

ACTIONS The ACTIONS are modified by a Note allowing penetration flow
path (s) to be unisolated intermittently under administrative
controls. These controls consist of stationing a dedicated
operator at the controls of the valve, who is in continuous
communication with the control room. In this way, the
penetration can be rapidly isolated when a need for primary
containment isolation is indicated.

A second Note has been added to provide clarification that,
for the purpose of this LCO, separate Condition entry is
allowed for each penetration flow path. This is acceptable,
since the Required Actions for each Condition provide
appropriate compensatory actions for each inoperable PCIV.
Complying with the Required Actions may allow for continued
operation, and subsequent inoperable PCIVs are governed by
subsequent Condition entry and application of associated
Required Actions.

(continued)
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BASES

|
L ACTIONS' The ACTIONS are modified by Notes 3 and 4. Note 3 ensures !

(continued) that appropriate remedial actions are taken, if necessary, 1
| if the affected system (s) are rendered inoperable by an i

inoperable PCIV (e.g., an Emergency Core Cooling System !

subsystem is inoperable due to a failed open test return i
valve). Note 4 ensures appropriate remedial actions are
taken when the primary containment leakage limits are |

i- exceeded. Pursuant to LCO 3.0.6, these actions would not be '

L required even when the associated LC0 is not met.
; Therefore, Notes 3 and 4 are added to require the proper

actions be taken.

A.1 and A.2

With one or more penetration flow paths with one PCIV
inoperable except for inoperability due to MSIV leakage not
within limit, the affected penetration flow paths 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 valve, a closed manual valve, a blind flange, and

|- a check valve with flow through the valve secured. For a
. penetration isolated in accordance with Required Action A.1,

, the device used to isolate the penetration should be the
j closest available valve to the primary containment. The

Required Action must be completed within the 4 hour
Completion Time (8 hours for main steam lines). The
Completion Time of 4 hours is reasonable considering the
time required to isolate the penetration and the relative
importance of supporting primary containment OPERABILITY
during MODES 1, 2, and 3. For main steam lines, an 8 hour
Completion Time is allowed. The Completion Time of 8 hours
for the main steam lines allows a period of time to restore
the MSIVs to OPERABLE status given the fact that MSIV
closure will result in isolation of the main steam line(s)
and a potential for plant shutdown.

For affected penetrations that have been isolated in
accordance with Required Action A.1, the affected
penetration flow path (s) must be verified to be isolated on
a periodic basis. This is necessary to ensure that primary,

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

(continued)
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ACTIONS A.1 and A.2 (continued)

occur. This Required Action does not require any testing or
device manipulation. Rather, it involves verification that

those devices outside containment and capable of potentially
being mispositioned are in the correct position. The
Completion Time of "once per 31 days for isolation devices
outside primary containment" is appropriate because the
devices are operated under administrative controls and the
probability of their misalignment is low. For the devices
inside primary containment, the time pariod specified " prior
to entering MODE 2 or 3 from MODE 4, if primary containment
was do-inerted while in MODE 4, if not pc. formed within the
previous 92 days" is based on engineering judgment and is
considered reasonable in view of the inaccessibility of the
devices and other administrative controls ensuring that
device misalignment is an unlikely possibility.

Condition A is modified by a Note indicating that this
Condition is only applicable to those penetration flow paths
with two PCIVs. For penetration flow paths with one PCIV,
Condition C provides the appropriate Required Actions.

Required Action A.2 is modified by a Note that applies to
isolation devices located in high radiation areas, and
allows them to be verified 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,
once they have been verified to be in the proper position,
is low.

B.1

With one or more penetration flow paths with two PCIVs
inoperable, except due to MSIV leakage not within a limit,
either the inoperable PCIVs must be restored to OPERABLE
status or the affected penetration flow path must be
isolated within I 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 valve, a closed manual valve, and a
blind flange. The i hour Completion Time is consistent with
the ACTIONS of LC0 3.6.1.1.

(continued)
_ __
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ACTIONS Ikl (continued)

Condition B is modified by a Note indicating this Condition l
is only applicable to penetration flow paths with two PCIVs. iFor penetration flow paths with one PCIV, Condition C
provides the appropriate Required Actions. I

C.1 and C.2
|
,

With one or more penetration flow paths with one PCIV |
inoperable, the inoperable valve 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 l
affected by a single active failure. Isolation barriers
that meet this criterion are a closed and de-activated
automatic valve, a closed manual valve, and a blind flange.
A check valve may not be used to isolate the affected
penetration. Required Action C.1 must be completed within
4 hours for lines other than excess flow check valve (EFCV) i
lines and 12 hours for EFCV lines. The Completion Time of
4 hours is reasonable considering the relative stability of
the closed system (hence, reliability) to act as a
penetration isolation boundary and the relative importance
of supporting primary containment OPERABILITY during
MODES 1, 2, and 3. The Completion Time of 12 hours is
reasonable considering the instrument and the small pipe
diameter of penetration (hence, reliability) to act as a
penetration isolation boundary and the small pipe diameter
of the affected penetrations. In the event the affected
penetration flow path is isolated in accordance with
Required Action C.1, the affected penetration must be
verified to be isolated on a periodic basis. This is
necessary to ensure that primary containment penetrations
required to be isolated following an accident are isolated.
This Required Action 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. The Completion Time of once per 31 days
for verifying each affected penetration is isolated is
appropriate because the devices are operated under
administrative controls and the probability of their
misalignment is low.

(continued).
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ACTIONS C.1 and C.2 (continued)

Condition C is modified by a Note indicating that this
Condition is only applicable to penetration flow paths with
only one PCIV. For penetration flow paths with two PCIVs,
Conditions A and B provide the appropriate Required Actions.

Required Action C.2 is modifia<i by a Note that applies to
valves and blind flanges located in high radiation areas and
allows them to be verified 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,
once they have been verified to be in the proper position,
is low.

D.d

With any MSIV leakage rate not within limit, the assumptions |
of the safety analysis may not be met. Therefore, the i
leakage must be restored to within limit within 8 hours.
Restoration can be accomplished by isolating the penetration
that caused the limit to be exceeded by use of one closed i

and de-activated automatic valve, closed manual valve, or ;

blind flange. When a penetration is isolated, the leakage
rate for the isolated penetration is assumed to be the
actual pathway leakage through the isolation device. If two
isolation devices are used to isolate the penetration, the
leakage rate is assumed to be the lesser actual pathway
leakage of the two devices. The 8 hour Completion Time is
reasonable considering the time required to restore the
leakage by isolating the penetration, the fact that MSIV
closure will result in isolation of the main steam line(s)
and a potential for plant shutdown, and the relative
importance of MSIV leakage to the overall containment
function.

E.1 and E.2

If any Required Action and associated Completion Time cannot
be met in MODE 1, 2, or 3, the plant must be brought to

(continued)
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|

ACTIONS -E.1 and E.2 (continued)

MODE in which the LC0 docs not apply. To achieve this I
status, the plant must be brought to at least MODE 3 within ,

12 hours and to MODE 4 within 36 hours. The allowed 1

Completion Times are reasonable, based on operating I
experience, to reach the required plant conditions from full
power conditions in an orderly manner tnd without
challenging plant systems.

F.1 and F.2

If any Required Action and associated Completion Time cannot
be met for PCIV(s) required to be OPERABLE during MODE 4 or
5, the unit must be placed in a condition in which the

,

LC0 does not apply. Action must be immediately initiated to
suspend operations with a potential for draining the reactor !
vessel (0PDRVs) to minimize the probability of a vessel |
draindown and subsequent potential for fission product
release. Actions must continue until OPDRVs are suspended
and valve (s) are restored to OPERABLE status. If suspending
a'n OPDRV would result in closing the residual heat removal
(RHR) shutdown cooling isolation valves, an alternative i
Required Action is provided to immediately initiate action
to restore the valve (s) to OPERABLE status. This allows RHR
shutdown cooling to remain in service while actions are
being taken to restore the valve.

SURVEILLANCE SR 3.6.1.3.1
REQUIREMENTS

This SR ensures that the 24 inch primary containment purge
and vent valves are closed as required or, if open, open for
an allowable reason. If a purge or vent valve is open in
violation of this SR, the valve is considered inoperable.
The SR is modified by Note 1 stating that the SR is not
required to be met when the purge and vent valves are open
for the stated reasons. Note 1 states that these valves may
be opened in one supply line and one exhaust line for
inerting, de-inerting, pressure control, ALARA or air
quality considerations for personnel entry, or Surveillances
that require the valves to be open. Note 2 modifies the SR
by requiring both Standby Gas Treatment (SGT) subsystems
OPERABLE and only one SGT subsystem operating when these
purge and vent valves are open in accordance with Note 1.

(continued)
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SURVEILLANCE SR 3.6.1.3.1 (continued)
REQUIREMENTS

Only one SGT subsystem is allowed to be operating when the
24 inch purge and vent valves are open, due to the potential
damage the filters would experience from excessive
differential pressure caused by a LOCA, to ensure at least
one SGT subsystem is OPERABLE following a LOCA. If a LOCA
occurs when the 24 inch purge and vent valves are open,
these valves are capable of closing in the environment
following the LOCA. Therefore, these valves are allowed to
be open for limited periods of time. The 31 day Frequency :
is consistent with other PCIV requirements discussed in '

SR 3.6.1.3.2.

|SR 3.6.1.3.2

This SR verifies that each primary containment isolation i
manual valve and blind flange that is located outside i

primary containment and not locked, sealed, or otherwise
secured and is required to be closed during accident

|conditions is closed. The SR helps to ensure that post '

accident leakage of radioactive fluids or gases outside the
primary containment boundary is within design limits. This
SR does not apply to valves and blind flanges that are
locked, sealed, or otherwise secured in the correct
position, since these valves were verified to be in the
correct position upon locking, sealing, or securing.

This SR does not require any testing or valve manipulation.
Rather, it involves verification that those PCIVs outside
primary containment, and capable of being mispositioned, are
in the correct position. Since verification of valve
position for PCIVs outside primary containment is relatively
easy, the 31 day Frequency was chosen to provide added
assurance that the PCIVs are in the correct positions.

Two Notes have been added to this SR. The first Note allows ,

valves and blind flanges located in high radiation areas to
be verified by use of administrative controls. Allowing
verification by administrative controls is considered

,

acceptable since the primary containment is inerted and i

access to these areas is typically restricted during
MODES 1, 2, and 3 for ALARA reasons. Therefore, the

,

(continued)
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SURVEILLANCE SR 3.6.1.3.2 (continued)
REQUIREMENTS

probability of misalignment of these PCIVs, once they have
been verified to be in the proper position, is low. A
second Note has been included to clarify that PCIVs that are
open under administrative controls are not required to meet
the SR during the time that the PCIVs are open. These
controls consist of stationing a dedicated operator at the :
controls of the valve, who is in continuous communication '

with the control room. In this way, the penetration can be
! rapidly isolated when a need for primary containment '

! isolation is indicated. I

|
'

|

| SR 3.6.1.3.3
|

This SR verifies that each primary containment manual I,

! isolation valve and blind flange that is located inside |primary containment and not locked, sealed, or otherwise 1

secured and is required to be closed during accident
conditions is closed. The SR helps to ensure that post
accident leakage of radioactive fluids or gases outside the
primary containment boundary is within design limits. For
PCIVs inside primary containment, the Frequency defined as
" prior to entering MODE 2 or 3 from MODE 4 if primary
containment was de-inerted while in MODE 4, if not performed
within the previous 92 days" is appropriate since these

,

PCIVs are operated under administrative controls and the;

probability of their misalignment is low. This SR does not
apply to valves and blind flanges that are locked, sealed,,

i or otherwise secured in the correct position, since these
! valves were verified to be in the correct position upon
| locking, sealing, or securing.

| Two Notes have been added to this SR. The first Note allows
i valves and blind flanges located in high radiation areas to
' be verified by use of administrative controls. Allowing

verification by administrative controls is considered i;
'

i acceptable since the primary containment is inerted and
'

access to these areas is typically restricted during
MODES 1, 2, and 3 for ALARA reasons. Therefore, the
probability of misalignment of these PCIVs, once they have

,

been verified to be in their proper position, is low. A
second Note has been included to clarify that PCIVs that are
open under administrative controls are not required to meet
the SR during the time that the PCIVs are open. These

!

(continued)
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,

SURVEILLANCE SR 3.6.1.3.3 (continued)
REQUIREMENTS

controls consist of stationing a dedicated operator at the
controls of the valve, who is in continuous communication
with the control room. in this way, the penetration can be '

rapidly isolated when a need for primary containment
isolation is indicated.

SR 3.6.1.3.4

The traversing incore probe (TIP) shear isolation valves are
actuated by explosive charges. Surveillance of explosive
charge continuity provides assurance that TIP valves will
actuate when required. Other administrative controls, such
as those that limit the shelf life of the explosive charges, ;
must be followed. The 31 day frequency is based on ;

operating experience that has demonstrated the reliability '

of the explosive charge continuity.

SR 3.6.1.3.5

Verifying the isolation time of each power operated and each
;

automatic PCIV is within limits is required to demonstrate
OPERABILITY. MSIVs may be excluded from this SR since MSIV
full closure isolation time is demonstrated by SR 3.6.1.3.6. !
The isolation time test ensures that 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 requirements of the Inservice
Testing Program.

SR 3.6.1.3.6

Verifying that the isolation time of each MSIV is within the
specified limits is required to demonstrate OPERABILITY.
The isolation time test ensures that the MSIV will isolate
in a time period that does not exceed the times assumed in
the DBA and transient analyses. This ensures that the

(continued)
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SURVEILLANCE SR 3.6.1.3.6 (continued)
REQUIREMENTS

calculated radiological consequences of these events remain
within 10 CFR 100 limits. The Frequency of this SR is in
accordance with the requirements of the Inservice Testing
Program.

SR 3.6.1.3.7

Automatic PCIVs close on a primary containment isolation
signal to prevent leakage of radioactive material from
primary containment following a DBA. This SR ensures that
each automatic PCIV will actuate to its isolation position
on a primary containment isolation signal. The LOGIC SYSTEM
FUNCTIONAL TEST in LCO 3.3.6.1, " Primary Containment
Isolation Instrumentation," overlaps this SR to provide
complete testing of the safety function. The 18 month
Frequency was developed considering it is prudent that this
Surveillance be performed only during a unit outage since
isolation of penetrations would disrupt the normal operation
of many critical components. Operating experience has shown
that these components usually pass this Surveillance when
performed at the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

SR 3.6.1.3.8

This SR requires a demonstration that each reactor
instrumentation line excess flow check valve (EFCV) is
OPERABLE by verifying that the valve actuates to the
isolation position on an actual or simulated instrument line
break. This SR provides assurance that the instrumentation
line EFCVs will perform so that predicted radiological
consequences will not be exceeded during the postulated
instrument line break event. The 18 month Frequency is
based on the need to perform the Surveillance under the
conditions that apply during a plant 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 this
Surveillance when performed at the 18 month Frequency.

j Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

(continued)
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SURVEILLANCE SR 3.6.1.3.9
| REQUIREMENTS
| (continued) The TIP shear isolation valves are actuated by explosive

charges. An in place functional test is not possible with
this design. The explosive squib is removed and tested to
provide assurance that the valves will actuate wher.'

required. The replacement charge for the explosive squib
shall be from the same manufactured batch as the one fired
or from another batch that has been certified by having one
of the batch successfully fired. The Frequency of 18 months

; on a S1AGGERED TEST BASIS is considered adequate given the
' administrative controls on replacement charges and the

frequent checks of circuit continuity (SP 3.6.1.3.4).

| :

SR 3.6.1.3.10 !

The analyses in References 8 and 9 are based on leakage that!

is less than the specified leakage rate. Leakage through
each MSIV must be s 11.5 scfh when tested at 1 P (29 psig).i ,

These leakage requirements represent an exemption to '

10 CFR 50, Appendix J, Option A. The HSIV leakage rate must
i

be verified to be in accordance with the leakage test '

requirements of 10 CFR 50, Appendix J, Option A (Ref.10), )
as modified by approved exemptions. The Frequency is '

'

required by 10 CFR 50, Appendix J, Option A as modified by
approved exemptions; thus, SR 3.0.2 (which allows Frequency
extensions) does not apply.

l

SR 3.6.1.3.11

; Verifying each inboard 24 inch primary containment purge and
'

vent valve (PC-230 MV, PC-231 HV, PC-232 MV, and PC-233 MV)
is blocked to restrict the maximum opening angle to 60* is
required to ensure that the valves can close under DBA
conditions within the times assumed in the analysis of
References 7 and 8. If a LOCA occurs, the purge and vent
valves must close to maintain containment leakage within the
values assumed in the accident analysis. At other times, |
pressurization concerns are not present, thus the purge |
valves can be fully open. The 18 month Frequency is |
appropriate because the blocking devices may be removed |
during a refueling nutage.

|
|

|

(continued)
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BASES (continued) ;
;

REFERENCES 1. USAR, Chapter XIV.

2. Amendr..ent 25 to the FSAR. l
1

3. NEDC -96-006, " Estimate of Steam Tunnel's HELB," dated
March 30, 1996.

,

4. USAR Section IV-4.10.

5. 10 CFP 50.36(c)(2)(ii).

6. USAR, Table VII-3-1.

7. USAR, Figures V-2-7.

l8. USAR, Section V-2.0.

9. USAR, Section XIV-6.3. ;
1

10. 10 CFR 50, Appendix J, Option A. I
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Drywell Pressure
B 3.6.1.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.4 Drywell Pressure

BASES

BACKGROUND The drywell pressure is limited during normal operations to
preserve the initial conditions assumed in the accident
analysis for a Design Basis Accident (DBA) or loss of
coolant accident (LOCA).

APPLICABLE Primary containm'ent performance is evaluated for the entire
SAFETY ANALYSES spectrum of break sizes for postulated LOCAs (Ref.1).

Among the inputs to the DBA is the initial primary
containment internal pressure (Ref.1). Analyses assume an
initial drywell pressure of 0.75 psig. This limitation
ensures that the safety analysis remains valid by
maintaining the expected initial conditions and ensures that
the peak LOCA drywell internal pressure does not exceed the
maximum allowable of 62 psig.

The maximum calculated drywell pressure occurs during the
reactor blowdown phase of the DBA, which assumes an ,

instantaneous recirculation line break. The calculated peak i

drywell pressure for this limiting event is 58.2 psig
,

(Ref. 1). j

Drywell pressure satisfies Criterion 2 of
10 CFR 50.36 (c)(2)(ii) (Ref. 2).

LC0 In the event of a DBA, with an initial drywell pressure
5 0.75 psig, the resultant peak drywell accident pressure
will be maintained below the maximum allowable drywell i

pressure.
|

I
APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of

radioactive material to primary containment. In MODES 4
and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, maintaining drywell pressure within
limits is not required in MODE 4 or 5.

(continued)
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BASES (continued) |

;

ACTIONS M
With drywell pressure not within the limit of the LCO, |
drywell pressure must be restored within I hour. The i

Required Action is necessary to return operation to within
the bounds of the primary containment analysis. The 1 hour
Completion Time is consistent with the ACTIONS of
LCO 3.6.1.1, " Primary Containment," which requires that
primary containment be restored to OPERABLE status within
1 hour.

1

B.1 and B.2

If drywell pressure cannot be restored to within limit
within the required Completion Time, the plant must be

,

l

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 12 hours and to MODE 4 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.

1

i

SURVEILLANCE SR 3.6.1.4.1
REQUIREMENTS

Verifying that drywell pressure is within limit ensures that-
unit operation remains within the limit assumed in the '

primary containment analysis. The 12 hour Frequency of this
SR was developed, based on operating experience related to
trending of drywell pressure variations during the
applicable MODES. Furthermore, the 12 hour Frequency is
considered adequate in view of other indications available
in the centrol room, including alarms, to alert the operator
to an abnormal drywell pressure condition.

REFERENCES 1. USAR, Section XIV-6.3.

2. 10 CFR 50.36(c)(2)(ii).
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Drywell Air Temperature
B 3.6.1.5

8 3.6 CONTAINMENT SYSTEMS

8 3.6.1.5 Drywell Air Temperature

BASES

BACKGROUND The drywell contains the reactor vessel and piping, which '

add heat to the airspace. Drywell fan coil units remove |

heat and maintain a suitable environment. The average
airspace temperature affects the cdculated response to
postulated Design Basis Accidents (DBAs). The limitation on
the drywell average air temperature was developed as
reasonable, based on operating experience. The limitation
on drywell air temperature is used in the Reference I safety
analyses.

APPLICABLE Primary containment performance is evaluated for a
SAFETY ANALYSES spectrum of break sizes for postulated loss of coolant

accidents (LOCAs) (Ref. 1). Among the inputs to the design
basis analysis is the initial drywell average air
temperature (Ref. 1). Analyses assume an initial average
drywell air temperature of 150*F. This limitation ensures *

that the safety analysis remains valid by maintaining the
expected initial conditions and ensures that the peak LOCA
drywell temperature does not exceed the maximum allowable
temperature of 309'F. Exceeding this design temperature may
result in the degradation of the primary containment
structure under accident loads. Equipment inside primary
containment required to mitigate the effects of a DBA is
designed to operate and be capable of operating under
environmental conditions expected for the accident.

Drywell ah temperature satisfies Criterion 2 of
10 CFR 50.36 (c)(2)(ii) (Ref. 2).

LC0 In the event of a DBA, with an initial drywell average air
temperature less than or equal to the LC0 temperature limit,
the resultant peak accident temperature is maintained below
the maximum allowable drywell temperature. As a result, the
ability of primary containment to perform its design
function is ensured.

(continued)
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Drywell Air Temperature
B 3.6.1.5

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment. In MODES 4
and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, maintaining drywell average air
temperature within the limit is not required in MODE 4 or 5.

ACTIONS L1

With drywell average air temperature not within the limit of
the LCO, drywell average air temper'ture must be restored
within 8 hours. The Required Activa is necessary to return
operation to within the bounds of the primary containment
analysis. The 8 hour Completion Time 's acceptable,
considering the sensitivity of the analysis to allow<

significant variations in this parameter, and provides
sufficient time to correct minor problems.

B.1 and B.2

If the drywell average air temperature cannot be restored to
within the limit 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 12 hours and to MODE 4 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.

SURVEILLANCE SR 3.6.1.5.1
REQUIREMENTS

Verifying that the drywell average air temperature is within
the LC0 limit ensures that operation remains within the
limits assumed for the primary containment analyses.
Drywell air temperature is monitored in various areas and at
various elevations (referenced to mean sea level). Due to
the shape of the drywell, a volumetric average is used to
determine an accurate representation of the actual average
temperature.

(continued)
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Drywell Air Temperature
B 3.6.1.5

BASES
.

,

SURVEILLANCE SR 3.6.1.5.1 (continued)
REQUIREMENTS

The 24 hour Frequency of the SR was developed based on
operating experience related to drywell average air
temperature variations and temperature instrument drift
during the applicable MODES and the low probability of a DBA
occurring between surveillances. Furthermore, the 24 hour
Frequency is considered adequate in view of other
indications available in the control room, including alarms,
to alert the operator to an abnor...a1 drywell air temperature '

condition.

REFERENCES 1. USAR, Section XIV-6.3.

2. USAR, Section V-2.3.2.
i

3. 10 CFR 50.36(c)(2)(ii).

.

J

1

.

<

I
a

Cooper B 3.6-34 Revision 0

<



-. .- .- - .- .. . -.- . - - - - - - . .- - . . - . -

LLS Valves
B 3.6.1.6

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.6 Low-Low Set (LLS) Valves

!
BASES 1

I
BACKGROUND The safety / relief valves (SRVs) can actuate in either the

safety mode, the Automatic Depressurization System mode, or
the LLS mode. In the LLS mode (or power actuated mode of
operation), a pneumatic diaphragm and stem assembly !
overcomes the spring force and opens the pilot valve. As in ;
the safety mode, cpening the pilot valve allows a

,

differential pressure to develop across the main valve '

piston and opens the main valve. The main valve can stay
open with valve inlet steam pressure as low as 50 psig.
Below this pressure, steam pressure may not be sufficient to i

lhold the main valve open against the spring force of the
pilot valves. The pneumatic operator is arranged so that
its malfunction will not prevent the valve disk from lifting ;

if steam inlet pressure exceeds the safety mode pressure '

setpoints.

Two of the SRVs are equipped to provide the LLS function.
The LLS logic causes the LLS valves to be opened at a lower
pressure than the relief or safety mode pressure setpoints
and stay open longer, so that reopening more than one SRV is i

prevented on subsequent actuations. Therefore, the LLS
function prevents excessive short duration SRV cycles with
valve actuation at the relief setpoint.

Each SRV discharges steam through a discharge line and
quencher to a location near the bottom of the suppression
pool, which causes a load on the suppression pool wall.
Actuation at lower reactor pressure results in a lower load.

APPLICABLE The LLS relief mode functions to ensure that the containment
SAFETY ANALYSES design basis of one SRV operating on " subsequent actuations"

is met. In other words, multiple simultaneous openings of
SRVs (following the initial opening), and the corresponding
higher loads, are avoided. The safety analysis demonstrates
that the LLS functions to avoid the induced thrust loads on
the SRV discharge line resulting from " subsequent

| actuations" of the SRV during Design Basis Accidents (DBAs).
. Furthermore, the LLS function justifies the primary
f containment analysis assumption that simultaneous SRV

(continued)
,

,

Cooper B 3.6-35 Revision 0

!
!

..



_--- __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _

LLS Valves
B 3.6.1.6

BASES

APPLICABLE openings occur only on the initial actuation for DBAs. Even
SAFETY ANALYSES though two LLS SRVs are specified, both LLS SRVs do not

(continued) operate in any DBA analysis.

LLS valves satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii)
(Ref. 1).

LC0 Two LLS valves are required to be OPERABLE to satisfy the
assumptions of the safety analyses (Raf. 2). The
requirements of this LC0 are applicable to the mechanical
and electrical / pneumatic capability of the LLS valves to
function for controlling the opening and closing of the
SRVs.

APPLICABILITY In MODES 1, 2, and 3, an event could cause pressurization of
the reactor and opening of SRVs. In MODES 4 and 5, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations in these MODES.
Therefore, maintaining the LLS ssives OPERABLE is not
required in MODE 4 or 5.

ACTIONS Ad

With one LLS valve inoperable, the remaining OPERABLE LLS
valve is adequate to perform the designed function.
However, the overall reliability is reduced. The 14 day
Completion Time takes into account the redundant capability
afforded by the remaining LLS valve and the low probability
of an event in which the remaining LLS valve capability
would be inadequate.

B.1 and B.2

If both LLS valves are inoperable or if the inoperable LLS
valve cannot be restored to OPERABLE status within the
required Completion Time, 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
12 hours and to MODE 4 within 36 hours. The allowed

(continued)
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LLS Valves
B 3.6.1.6

BASES

ACTIONS B.1 and 8.2 (continued)

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.

SURVEILLANCE SR 3.6.1.6.1
REQUIREMENTS

A manual actuation of each LLS valve is performed to verify
that the valve and solenoids are functioning properly and no
blockage exists in the valve discharge line. This can be
demonstrated by the response of the turbine control or
bypass valve, by a change in the measured steam flow, or by
any other method that is suitable to verify steam flow.
Adequate reactor steam dome pressure must be available to
perform this test to avoid damaging the valve. Adequate
pressure at which this test is to be performed is 2 920 psig
(consistent with the recommendations of the vendor). Also,
adequate steam flow must be passing through the main turbine
or turbine bypass valves to continue to control reactor
pressure when the LLS valves divert steam flow upon opening.
Adequate steam flow is represented by turbine bypass valves
at least 30% open, or total steam flow 210' lb/hr. The
18 month Frequency was based on the SRV tests required by
the ASME Boiler and Pressure Vessel Code, Section XI
(Ref. 3). Operating experience has shown that these
components usually pass the Surveillance when performed at
the 18 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

Since steam pressure is required to perform the
Surveillance, however, and steam may not be available during
a unit outage, the Surveillance may be performed during the
startup following a unit outage. Unit startup is allowed
prior to performing the test because valve OPERABILITY and
the setpoints for overpressure protection are verified by
Reference 3 prior to valve installation. After adequate
reactor steam dome pressure and flow are reached,12 hours
is allowed to prepare for and perform the test.

(continued)
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LLS Valves
B 3.6.1.6

BASES

SURVEILLANCE SR 3.6.1.6.2
REQUIREMENTS

(continued) The LLS designated SRVs are required to actuate
automatically upon receipt of specific initiation signals.
A system functional test is performed to verify that the
mechanical portions (i.e., solenoids) of the LLS function
operate as designed when initiated either by an actual or
simulated automatic initiation signal. The LOGIC SYSTEM
FUNCTIONAL TEST in LC0 3.3.6.3, " Low-Low Set (LLS)
Instrumentation," overlaps this SR to provide complete
testing of the safety function.

The 18 month Frequency is based en the need to perform this
*

Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

This SR is modified by a Note that excludes valve actuation.
This prevents a reactor pressure vessel pressure blowdown.

REFERENCES 1. 10 CFR 50.36(c)(2)(ii).

2. NEDE-22197, Safety Relief Valve Low Low Set System and
Lower MSIV Water Level Trip for Cooper Nuclear
Station, Unit 1, December 1982.

3. ASME, Boiler and Pressure Vessel Code, Section XI.

,

k
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

8 3.6 CONTAINMENT SYSTEMS

B 3.6.1.7 Reactor Building-to-Suppression Chamber Vacuum Breakers

BASES

|

| BACKGROUND The function of the reactor building-to-suppression chamber
vacuum breakers is to relieve vacuum when primary
containment depressurizes below reactcr building pressure.

.

If the drywell depressurizes below reactor building I

pressure, the negative differential pressure is mitigated by
flow through the reactor building-to-suppression chamber

: vacuum breakers and through the suppression-chamber-to-
drywell vacuum breakers. The design of the external

l(reactor building-to-suppression chamber) vacuum relief '

system consists of four vacuum breakers (two parallel sets 1
of 100% capacity vacuum breaker pairs, each set consisting
of a self actuating vacuum breaker and an air-operated
vacuum breaker), located in two lines. The air-operated
vacuum breakers are actuated by differential pressure

:

switches and can be remotely operated from the control room. !
The self actuating vacuum breakers function similar to check
valves. The four vacuum breakers must be closed to maintain
a leak tight primary containment boundary.

A negative differential pressure across the drywell wall is )
caused by rapid depressurization of the drywell. Events
that cause this rapid depressurization are cooling cycles,
inadvertent primary containment spray actuation, and steam

,

condensation in the event of a primary system rupture. i

Reactor building-to-suppression chamber vacuum breakers
prevent an excessive negative differential pressure across
the primary containment boundary. Cooling cycles result in
minor pressure transients in the drywell, which occur slowly
and are normally controlled by heating and ventilation
equipment. Inadvertent spray actuation results in a more
significant negative pressure transient and is important in
sizing the external (reactor building-to-suppression
chamber) vacuum breakers.

Each series of vacuum breakers is sized on the basis of the
air flow from the secondary containment that is required to
mitigate the depressurization transient and limit the
maximum negative containment (suppression chamber) pressure
to within design limits. The maximum depressurization rate
is a function of the primary containment spray flow rate and

| temperature and the assumed initial conditions of the
j suppression chamber atmosphere.
|
| (continued)
|
|

Cooper B 3.6-39 Revision 0



-Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

BASES

BACKGROUND Low spray temperatures and atmospheric conditions that yield
(continued) the minimum amount of contained noncondensible gases are

assumed for conservatism.

APPLICABLE Analytical methods and assumptions involving the reactor
SAFETY ANALYSES building-to-suppression chamber vacuum breakers are

presented in Reference 1 as part of the accident response of
the containment systems. Internal (suppression chamber-
to-drywell) and external (reactor building-to-suppression
chamber) vacuum breakers are provided as part of the primary
containment to limit the negative differential pressure
across the drywell and suppression chamber walls, which form
part of-the primary containment boundary.

The safety analyses assume the external vacuum breakers to
be closed initially and to be fully open at 0.5 psid
(Ref. 2). Additionally, of the four reactor building-to-
suppression chamber vacuum breakers (two in each of the
two lines from the reactor building to the suppression
chamber airspace), one is assumed to fail in a closed
position to satisfy the single active failure criterion.
Design Basis Accident (DBA) analyses assume the vacuum
breakers to be closed initially and to remain closed and
leak tight with positive primary containment pressure.

The safety analyses and adequacy of the external vacuum
breakers are based on the full scale Bodega Bay Pressure
Suppression Tests (Ref. 1). The results of these tests show
that the external vacuum breakers, with an opening setpoint
of 0.5 psid, are capable of maintaining the differential
pressure within design limits. >

The reactor building-to-suppression chamber vacuum breakers
satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii) (Ref. 3).

LC0 All reactor building-to-suppression chamber vacuum breakers
are required to be OPERABLE to satisfy the assumptions used
in the safety analyses. The requirement ensures that the
two vacuum breakers (self actuated vacuum breaker and air
operated vacuum breaker) in each of the two lines from the
reactor building to the suppression chamber airspace are
closed (except during testing or when performing their

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

BASES

LC0 intended function). Also, the requirement ensures both
(continued) vacuum breakers in each line will open to relieve a negative

pressure in the suppression chamber.

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause pressurization of
primary containment. In MODES 1, 2, and 3, the Suppression
Pool Spray System and the Drywell Spray System are expected '

to be' OPERABLE. Excessive negathe pressure inside primary
containment could occur due to inadvertent initiation of one |

,

or both of these systems. Therefore, the vacuum breakers
are required to be OPERABLE in MODT'i 1, 2, and 3, when the
Suppression Pool Spray System and the Drywell Spray System
are expected to be OPERABLE, to mitigate the effects of |

inadvertent actuation of these systems.

Also, in MODES 1, 2, and 3, a DBA could result in excessive
negative differential pressure across the drywell wall
caused by the rapid depressurization of the drywell. The
event that results in the limiting rapid depressurization of
the drywell is the primary system rupture, which purges the
drywell of air and fills the drywell free airspace with
steam. Subsequent condensation of the steam would result in

idepressurization of the drywell, which, after the '

suppression chamber-to-drywell vacuum breakers open (due to
differential pressure between the suppression chamber and
drywell) would result in depressurization of the suppression
chamber. The limiting pressure and temperature of the
primary system prior to a DBA occur in MODES 1, 2, and 3.

;

In MODES 4 and 5, the probability and consequences of these
events are reduced due to the pressure and temperature

,

limitations in these MODES. Therefore, maintaining reactor
building-to-suppression chamber vacuum breakers OPERABLE is
not required in MODE 4 or 5.

I ACTIONS A Note has been added to provide clarification that, for the
purpose of this LCO, separate Condition entry is allowed for
each penetration flow path.

i

(continued) 4

I
,

'
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Reactor Building-to-Suppression Chamber Vacuum Braakers
B 3.6.1.7

i

BASES

ACTIONS M
(continued)

With one or more lines with one vacuum breaker not closed,
the leak tight primary containment boundary may be
threatened. Therefore, the inoperable vacuum breakers must
be restored to OPERABLE status or the open vacuum breaker
closed within 72 hours. The 72 hour Completion Time is
consistent with requirements for inoperable suppression
chamber-to-drywell vacuum breakers in LC0 3.6.1.8,
" Suppression Chamber-to-Drywell V cuum Breakers." The
72 hour Completion Time takes into account the redundant
capability afforded by the remaining breakers, the fact that
the OP'''ABLE breaker in each of the lines is closed, and the
low probability of an event occurring that would require the
vacuum breakers to be OPERABLE during this period.

,

M
With one or more lines with two vacuum breakers not closed,
primary containment integrity is not maintained. Therefore,
one open vacuum breaker must be closed within I hour. This
Completion Time is consistent with the ACTIONS of
LC0 3.6.1.1, " Primary Containment," which requires that
primary containment be restored to OPERABLE status within
I hour.

C.1

With one line with one or more vacuum breakers inoperable
for opening, the leak tight primary containment boundary is
intact. The ability to mitigate an event that causes a
containment depressurization is threatened if one or more
vacuum breakus in at least one vacuum breaker penetration
are not OPERABLE. Therefore, the inoperable vacuum breaker
must be restored to OPERABLE status within 72 hours. This
is consistent with the Completion Time for Condition A and
the fact that the leak tight primary containment boundary is
being maintained.

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7,

BASES

ACTIONS [L1
(continued)

With two lines with one or more vacuum breakers inoperable
for opening, the primary containment boundary is intact.
However, in the event of a containment depressurization, the
function of the vacuum breakers is lost. Therefore, all
vacuum breakers in one line must be restored to OPERABLE
status within 1 hour. This Completion Time is consistent
with the ACTIONS of LC0 3.6.1.1, which requires that primary
containment be restored to OPERABLE status within I hour.

E.1 and E.2

| If any Required Action and associated Completion Time cannot
be met, 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 12 hours and to MODE 4
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.

SURVEILLANCE SR 3.6.1.7.1
i REQUIREMENTS

Each vacuum breaker is verified to be closed to ensure that
| a potential. breach in the primary containment boundary is !

| not present. This Surveill nce is performed by observing
; local or control room indications of vacuum breaker

position. The 14 day Frequency is based on. engineering |
judgment, is considered adequate in view of other
indications of vacuum breaker status available to operations
personnel, and has been shown to be acceptable through'

,

operating experience. I

! Two Notes are added to this SR. The first Note allows
| reactor building-to-suppression chamber vacuum breakers
i opened in conjunction with the performance of a Surveillance
! to not be considered as failing this SR. These periods of

opening vacuum breakers are controlled by plant procedures
and do not represent inoperable vacuum breakers. The second

i Note is included to clarify that vacuum breakers open due to
l an actual differential pressure are not considered as

failing this SR.
,

:

!

(continued)
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Reactor Building-to-Suppression Chamber Vacuum Breakers
B 3.6.1.7

i

BASES !

SURVEILLANCE SR 3.6.1.7.2
REQUIREMENTS

(continued) Each vacuum breaker must be cycled to ensure that it opens
properly to perform its design function and returns to its
fully closed position. This ensures that the safety
analysis assumptions are valid. The 92 day Frequency of
this SR was developed based upon Inservice Testing Program
requirements to perform valve testing at least once every
92 days.

SR 3.6.1.7.3

Demonstration of vacuum breaker opening setpoint is )
necessary to ensure that the safety analysis assumption
regarding vacuum breaker full open differential pressure of
s 0.5 psid is valid. The 18 month Frequency is based on the ;

need to perform the Surveillance under the conditions that |
apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with j
the reactor at power. For this unit, the 18 month Frequency !

has been shown to be acceptable, based on operating i
experience, and is further justified because of other l
Surveillances performed at shorter Frequencies that convey
the proper functioning status of each vacuum breaker.

REFERENCES 1. Bodega Bay Preliminary Hazards Summary Report,
Appendix I, Docket 50-205, December 28, 1962.

2. USAR, Section V-2.3.6.

3. 10 CFR 50.36(c)(2)(ii). |
|

l

l

i

!

|Cooper B 3.6-44 Revision 0



Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

8 3.6 CONTAINMFWT SYSTEMS

B 3.6.1.8 Suppression Chamber-to-Drywell Vacuum Breakers

BASES

BACKGROUND The function of the suppression chamber-to-drywell vacuum
breakers is to relieve vacuum in the drywell. There are
12 internal vacuum breakers located on the vent header of
the vent system between the drywell and the suppression
chamber, which allow air and steam flow from the suppression
chamber to the drywell when the drywell is at a negative
pressure with respect to the suppression chamber.
Therefore, suppression chamber-to-drywell vacuum breakers
prevent an excessive negative differential pressure across
the wetwell drywell boundary. Each vacuum breaker is a self
actuating valve, similar to a check valve, which can be
remotely operated for testing purposes.

A negative differential pressure across the drywell wall is
caused by rapid depressurization of the drywell. Events
that cause this rapid depressurization are cooling cycles,
drywell spray actuation, and steam condensation from sprays
or subcooled water reflood of a break in the event of a
primary system rupture. Cooling cycles result in minor
pressure transients in the drywell that occur slowly and are
normally controlled by heating and ventilation equipment.
Spray actuation or spill of subcooled water out of a break
results in more significant pressure transients and becomes
important in sizing the internal vacuum breakers.

In the event of a. primary system rupture, steam condensation
within the drywell results in the most severe pressure
transient. Following a primary system rupture, air in the
drywell is purged into the suppression chamber free
airspace, leaving the drywell full of steam. Subsequent
condensation of the steam can be caused in two possible
ways, namely, Emergency Core Cooling Systems flow from a
recirculation line break, or drywell spray actuation
following a loss of coolant accident (LOCA). These two
cases determine the maximum depressurization rate of the
drywell.

In addition, the waterleg in the Mark I Vent System
downcomer is affected by the drywell-to-suppression chamber
differential pressure. If the drywell pressure is

(continued)
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Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

BASES

BACKGROUND less than the suppression chamber pressure, there will be an
(continued) increase in the vent waterleg. This will result in an

increase in the water clearing inertia in the event of a
postulated LOCA, resulting in an increase in the peak
drywell pressure. This in turn will result in an increase

| in the pool swell dynamic loads. The internal vacuum
breakers limit the height of the waterleg in the vent system

| during normal operation.

-

| - APPLICABLE Analytical methods and assumptions involving the
| SAFETY ANALYSES suppression chamber-to-drywell vacuum breakers are presented

in Reference 1 as part of the accident response of the
primary containment systems. Internal (suppression )chamber-to-drywell) and external (reactor building- i

to-suppression chamber) vacuum breakers are provided as part
of the primary containment to limit the negative
differential pressure across the drywell and suppression

,

i chamber walls that form part of the primary containment )boundary.'

| The safety analyses assume that the internal vacuum breakers |
| are closed initially and are fully open at a differential 1

| pressure of 0.5 psid (Ref. 2). Additionally, 4 of the |
| 12 internal vacuum breakers are assumed to fail in a closed j
'

position (Ref. 3). The results of the analyses show that !
the design pressure is not exceeded even under the worst ;

case accident scenario. The vacuum breaker opening
; differential pressure setpoint and the requirement that 9 of
| 12 vacuum breakers be OPERABLE (the additional vacuum
! breaker is required to meet the single failure criterion)
| are a result of the requirement placed on the vacuum
| breakers to limit the vent system waterleg height. The

cross section areas of the vacuum breakers are sized on the
basis of the Bodega Bay Pressure Suppression Tests (Ref 1).

| The vacuum breaker capacity selected on this test basis is
| more than adequate to limit the pressure differential
| between the suppression chamber and drywell during

post-accident drywell cooling operations to a value which is'

within the suppression -system design values (Ref. 4).
Design Basis Accident (DBA) analyses assume the vacuum
breakers to be closed initially and to remain closed and
leak tight, until the suppression pool is at a positive
pressure relative to the drywell.

;

(continued)
.

Cooper B 3.6-46 Revision 0
;

i
1

w - ,.y , ,, - - - - _ , , - - - - m . ,-a



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

.

Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8 i

' BASES

,

APPLICABLE The suppression chamber-to-drywell vacuum breakers satisfy
SAFETY ANALYSES Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 5).

(continued)

LC0 Only 9 of the 12 vacuum breakers must be OPERABLE for
opening. All suppression chamber-to-drywell vacuum breakers
are required to be closed (except during testing or when the ;
vacuum breakers are performing their intended design '

function). The vacuum breaker OPERABILITY requirement
provides assurance that the drywell-to-suppression chamber

,

negative differential pressure remains below the design
value. The requirement that the vacuum breakers be closed *

ensures that there is no excessive bypass leakage should a 4

LOCA occur.

,

i

APPLICABILITY In MODES 1, 2, and 3, the Suppression Pool Spray System and4

the Drywell Spray System are expected to be OPERABLE.
Excessive negative pressure inside primary containment could
occur due to inadvertent initiation of one or both of these
systems. Therefore, the vacuum breakers are required to be
OPERABLE in MODES 1, 2, and 3, when the Suppression Pool

'' Spray System and the Drywell Spray System are expected to be
OPERABLE, to mitigate the effects of inadvertent actuation
of these systems.

!
Also, in MODES 1, 2, and 3, a DBA could result in excessive
negative differential pressure across the drywell wall,
caused by the rapid depressurization of the drywell. The
event that results in the limiting rapid depressurization of
the drywell is the primary system rupture,that purges the

,

drywell of air and fills the drywell free airspace with"

steam. Subsequent condensation of the steam would result in
depressurization of the drywell. The limiting pressure and
temperature of the primary system prior to a DBA occur in
MODES 1, 2, and 3.

In MODES 4 and 5, the probability and consequences of these8

events are reduced by the pressure and temperature
limitations in these MODES; therefore, maintaining
suppression chamber-to-drywell vacuum breakers OPERABLE is

,

not required in MODE 4 or 5.
j- ,

,

i
(continued)

i Cooper B 3.6-47 Revision 0

|
m:,e.n m - . _ _ . _ , -



- .- . - . - . -. - . - - .. . . - . - .. .

Suppression Chamber-to-Orywell Vacuum Breakers
B 3.6.1.8

BASES (continued)

ACTIONS ad
With one of the required vacuum breakers inoperable for
opening (e.g., the vacuum breaker is not open anti may be
stuck closed or not within its opening setpoint limit, so
that it would not function as designed during an event that
depressurized the drywell), the remaining eight OPERABLE
vacuum breakers are capable of providing the vacuum relief
function. However, overall system reliability is reduced
because a single failure in one of the remaining vacuum
breakers could result in an excessive suppression chamber-
to-drywell differential pressure during a DBA. Therefore,
with one of the nine required vacuum breakers inoperable,
72 hours is allowed to restore at least one of the
inoperable vacuum breaker to OPERABLE status so that plant
conditions are consistent with those assumed for the design
basis analysis. The 72 hour Completion Time is considered
acceptable due to the low probability of an event in which
the remaining vacuum breaker capability would not be
adequate.

B.1

An open vacuum breaker allows communication between the
drywell and suppression chamber airspace, and, as a result,
there is the potential for suppression chamber
overpressurization due to this bypass leakage if a LOCA were
to occur. Therefore, the open vacuum breaker must be
closed. A short time is allowed to close the vacuum breaker
due to the low probability of an event that would pressurize |

primary containment. If vacuum breaker position indication j
is not reliable, an alternate method of verifying that the !

vacuum breakers are closed is to verify that a leak test I

confirms L t the bypass area between the drywell and
suppression chamber is less than or equivalent to a one-inch
diameter hole (Ref. 6). The required 12 hour Completion i

Time is considered adequate to perform this test. If the I
leak test fails, not only must the ACTIONS be taken (close
the open vacuum breakers within the required Completion
Time), but also the appropriate Conditions and Required
Actions of LC0 3.6.1.1, " Primary Containment," must be
entered.

(continued)
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Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

BASES

ACTIONS C.1 and C.2
(continued)

If any Required Action and associated Completion Time cannot
be met, 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 12 hours and to M0DE 4
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.

SURVEILLANCE SR 3.6.1.8.1
REQUIREMENTS

Each vacuum breaker is verified closed (except when the
vacuum breaker is performing its intended design function)
to ensure that this potential large bypass leakage path is
not present. This Surveillance is performed by observing
the vacuum breaker position indication or by performing a
leak test that confirms that the bypass area between the
drywell and suppression chamber is less than or equivalent
to a one inch diameter hole. If the bypass test fails, not
only must the vacuum breaker (s) be considered open and the
appropriate Conditions and Required Actions of this LC0 be
entered, but also the appropriate Conditions and Required
Actions of LC0 3.6.1.1, Primary Containment, must be 1

entered. The 14 day Frequency is based on engineering
judgment, is considered adequate in view of other i

indications of vacuum breaker status available to operations
'

personnel, and has been shown to be acceptable through
operating experience.

A Note is added to this SR which allows suppression chamber-
to-drywell vacuum breakers opened in conjunction with the |
performance of a Surveillance to not be considered as |
failing this SR. These periods of opening vacuum breakers I

are controlled by plant procedures and do not represent l
inoperable vacuum breakers. ;

SR 3.6.1.8.2

Each required vacuum breaker must be cycled to ensure that
it opens adequately to perform its design function and |

returns to the fully closed position. This ensures that the
safety analysis assumptions are valid. The 31 day Frequency
of this SR was developed, based on Inservice Testing Program

(continued)
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Suppression Chamber-to-Drywell Vacuum Breakers
B 3.6.1.8

BASES

SURVULLANCE SR 3.6.1.8.2 (continued)
REQUIREMENTS

requirements to perform valve testing at least once every
92 days. A 31 day Frequency was chosen to provide
additional assurance that the vacuum breakers are OPERABLE,
since they are located in a harsh environment (the
suppression chamber airspace).

SR 3.6.1.8.3

Verification of the vacuum breaker setpoint for opening is
neces* .y to ensure that the safety analysis assumption
regarding vacuum breaker full open differential pressure of
0.5 psid is valid. 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
unplanned transient if the Surveillance were performed with
the reactor at power. The 18 month Frequency has been shown
to be acceptable, based on operating experience, and is
further justified because of other surveillances performed
at shorter Frequencies that convey the proper functioning
status of each vacuum breaker.

REFERENCES 1. Bodega Bay Preliminary Hazards Summary Report,
Appendix 1, Doclet 50-205, December 28, 1962.

2. USAR, Section XIV-6.3.

3. USAR, Section V-2.6.

4. USAR, Section V-2.3.6.

5. 10 CFR 50.36(c)(2)(ii).,

6. FSAR Question No. 5.17.
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Suppression Pool Average Temperature
B 3.6.2.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.1 Suppression Pool Average Temperature

BASES

BACKGROUND The suppression chamber is a toroidal shaped, steel pressure
vessel containing a volume of water called the suppression
pool. The suppression pool is designed to absorb the decay
heat and sensible energy released during a reactor blowdown
from safety / relief valve discharges or from Design Basis
Accidents (DBAs). The suppression pcol must quench all the
steam released through the downcomer lines during a loss of
coolant accident (LOCA). This is the essential mitigative
feature of a pressure suppression containment that ensures
that the peak containment pressure is maintained below the
maximum allowable pressure for DBAs (62 psig). The
suppression pool must also condense steam from steam exhaust
lines in the turbine driven systems (i.e., the High Pressure
Coolant Injection System and Reactor Core Isolation Cooling
System). Suppression pool average temperature (along with
LC0 3.6.2.2, " Suppression Pool Water Level") is a key
indication of the capacity of the suppression pool to
fulfill these requirements.

The technical concerns that lead to the development of
suppression pool average temperature limits are as follows:

a. Complete steam condensation;

b. Primary containment peak pressure and temperature;

c. Condensation oscillation loads; 7.nd

d. Chugging loads.

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

BASES (continued)

APPLICABLE The riostulated DBA against which the primary containment
SAFETY ANALYSES performance is evaluated is the entire spectrum of

postulated pipe breaks within the primary containment.
Ir, puts to the safety analyses include initial suppression
r,ool water volume and suppression pool temperature
(References 1 and 2 for LOCAs and Reference 3 for the pool
temperature analyses required by Reference 4). An initial i

pool temperature of 95'F is assumed for the Reference 1 and i

Reference 2 analyses. Reactor shutdown at a pool
temperature of 110*F and vessel depressurization at a pool i

temperature of 120'F are assumed for the Reference 2 !
analyses. The limit of 105'F, at which testing is '

terliinated, is not esed in the safety analyses because DBAs
are assumed to not initiate during unit testing.

Suppression pool average temperature satisfies Criteria 2
and 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 5).

LC0 A limitation on the suppression pool average temperature is
required to provide assurance that the containment

.

conditions assumed for the safety analyses are met. This>

limitation subsequently ensures that peak primary
containment pressures and temperatures do not exceed maximum
allowable values during a postulated DBA or any transient
resulting in heatup of the suppression pool. The LC0
requirements are:

a. Average temperature s 95'F when THERMAL POWER is > 1%
RTP and no testing that adds heat to the suppression
pool is being performed. This requirement ensures
that licensing bases initial conditions are met,

b. Average temperature s 105'F when THERMAL POWER is > 1%
RTP and testing that adds heat to the suppression pool
is being performed. This required value ensures that
the unit has testing flexibility, and was selected to
provide margin below the 110'F limit at which reactor
shutdown is required. When testing ends, temperature
must be restored to 1 95'F within 24 hours according
to Required Action A.2. Therefore, the time period
that the temperature is > 95'F is short enough not to
cause a significant increase in unit risk.

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

BASES

LC0 c. Average temperature 1 110*F when THERMAL POWER is 1 1%
(continued) RTP. This requirement ensures that the unit will be

shut down at > 110*F. The pool is designed to absorb
decay heat and sensible heat but could be heated
beyond design limits by the steam generated if the
reactor is not shut down.

Note that 12.5/40 divisions of full scale on IRM Range 7 is I

a convenient measure of when the reactor is producing power
essentially equivalent to 1% RTP. At this power level, heat
input is approximately equal to normal system heat losses. j

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause significant heatup
of the suppression pool. In MODES 4 and 5, the probability
and consequences of these events are reduced due to the
pressure and temperature limitations in these MODES.
Therefore, maintaining suppression pool average temperature
within limits is not required in MODE 4 or 5.

1

ACTIONS A.1 and A.2

With the suppression pool average temperature above the
specified limit when not performing testing that adds heat
to the supprassion pool and when above the specified power
indication, the initial conditions exceed the conditions
assumed for the Reference 1, 2, 3, and 4 analyses. However,
primary containment cooling capability still exists, and the
primary containment pressure suppression function will occur
at temperatures well above those assumed for safety
analyses. Therefore, continued operation is allowed for a
limited time. The 24 hour Completion Time is adequate to
allow the suppression pool average temperature to be
restored below the limit. Additionally, when suppression
pool temperature is > 95'F, increased monitoring of the
suppression pool temperature is required to ensure that it
remains 1 110*F. The once per hour Completion Time is
adequate based on past experience, which has shown that pool
temperature increases relatively slowly except when testing

(continued)
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Suppression Pool Average Temperature
B 3.6.2.1

BASES

ACTIONS A.1 and A.2 (continued)

that adds heat to the suppression pool is being performed.
Furthermore, the once per hour Completion Time is considered
adequate in view of other indications in the control room,
including alarms, to alert the operator to an abnormal
suppression pool average temperature condition.

16 1

If the suppression pool average temperature cannot be
restored to within limits within the required Completion
Time, the plant must be brought to a MODE in which the LC0
does not apply. To achieve this status, THERMAL POWER must
be reduced to s 1% RTP within 12 hours. The 12 hour
Completion Time is reasonable, based on operating
experience, to reduce power from full power conditions in an
orderly manner and without cnallenging plant systems.

L.1

Suppression pool average temperature is allowed to be > 95'F
when THERMAL POWER > 1% RTP, and when testing that adds heat
to the suppression pool is being performed. However, if
temperature is > 105'F, all testing must be immediately
suspended to preserve the heat absorption capability of the
suppression pool. With the testing suspended, Condition A
is entered and the Required Actions and associated
Completion Times ate applicable.

D.I. 0.2. and 0.3

Suppression pool average temperature > 110*F requires that
the reactor be shut down immediately. This is accomplished
by placing the reactor mode switch in the shutdown position.
Further cooldown to Mode 4 within 36 hours is required at
normal cooldown rates (provided pool temperature remains 1
120*F). Additionally, when suppression pool temperature is
> 110'F, increased monitoring of pool temperature is
required to ensure that it remains s 120*F. The once per
30 minute Completion Time is adequate, based on operating

(continued)
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.
Suppression Pool Average Temperature

| B 3.6.2.1
|
;

'

BASES

l
|

| ACTIONS D.l. D.2. and 0.3 (continued) I
\

| experience. Given the high suppression pool average
temperature in this Condition, the monitoring Frequency is

| increased to twice that of Condition A. Furthermore, the
i 30 minute Completion Time is considered adequate in view of

i

other indications available in the control room, including l
I alarms, to alert the operator to an abnormal suppression !

pool average temperature condition. |

E.1 and E.2 i

If suppression pool average temperature cannot be maintained
at i 120*F, the plant must be brought to a MODE in which the
LC0 does not apply. To achieve this status, the reactor
pressure must be reduced to < 200 psig within 12 hours, and
the plant must be brought to at least MODE 4 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.

Continued addition of heat to the suppression pool with
suppression pool temperature > 120*F could result in
exceeding the design basis maximum allowable values for
primary containment temperature or pressure. Furthermore,
if a blowdown were to occur when the temperature was
> 120*F, the maximum allowable bulk and local temperatures
could be exceeded very quickly.

SURVEILLANCE SR 3.6.2.1.1
REQUIREMENTS

The suppression pool average temperature is regularly
monitored to ensure that the required limits are satisfied.
The average temperature is determined by taking an
arithmetic average of OPERABLE suppression pool water

: temperature channels. The 24 hour Frequency has been shown,
based on operating experience, to be acceptable. When heat
is being added to the suppression pool by testing, however,
it is necessary to monitor suppression pool temperature more
frequently. The 5 minute Frequency during testing is
justified by the rates at which tests will heat up the

,

I suppression pool, has been shown to be acceptable based

I
'

(continued)
.

|
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Suppression Pool Average Temperature
| B 3.6.2.1
:

!

BASES

L
| SURVEILLANCE SR 3.6.2.1.1 (continued)

REQUIREMENTS |

on operating experience, and provides assurance that
[ allowable pool temperatures are not exceeded. The
| Frequencies are further justified in view of other !

indications available in the control room, including alarms, i

-to alert the operator to an abnormal suppression pool
,

average temperature condition. !

|
|
,

! REFERENCES 1. USAR, Section V-2.

2. USAR, Section XIV-6.

3. NEDC-24360-P, Cooper Nuclear Station Suppression Pool
Temperature Response, August 1981.

4. NUREG-0783. |
|

5. 10 CFR 50.36(c)(2)(ii).

| !

!

, ,

!
!

|
|

|E

i

j

,

.

:

Cooper B 3.6-56 Revision 0

.- -



_ _ _ . __ - _ _

l

Suppression Pool Water Level l
'B 3.6.2.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2.2 Suppression Pool Water Level

BASES

|
|

BACKGROUND The suppression chamber is a toroida' shaped, steel pressure
vessel containing a volume of water called the suppression

ipool. The sup3ression pool is designed to absorb the energy '

associated wit 1 decay heat and sensible heat released during
i

a reactor blowdown from safety / relief valve (SRV) discharges i

or from a Design Basis Accident (DBA). The suppression pool
| must quench all the steam released through the downcomer
| lines during a loss of coolant accident (LOCA). This is the
i essential mitigative feature of a pressure suppression
'

containment, which ensures that the peak containment
pressure is maintained below the maximum allowable pressure

| for DBAs (62 psig). The suppression pool must also condense
steam from the steam exhaust lines in the turbine driven

'

;

| systems (i.e., High Pressure Coolant Injection (HPCI) System l'

and Reactor Core Isolation Cooling (RCIC) System) and '

provides the main emergency water supply source for the
reactor vessel. The suppression pool volume ranges between
87,650 ft at the low water level limit of 12 ft 7 inches'

and 91,100 ft' at the high water level limit of
12 ft 11 inches.

If the suppression pool water level is too low, an
; insufficient amount of water would be available to
| adequately condense the steam from the SRV quenchers,
l drywell vents, or HPCI and RCIC turbine exhaust lines. Low
.

suppression pool water level could also result in an
| inadequate emergency makeup water source to the Emergency

Core Cooling System. The lower volume would also absorb
less steam energy before heating up excessively. Therefore,
a minimum suppression pool water level is specified.

| If the suppression pool water level is too high, it could
| result in excessive clearing loads from SRV discharges and

excessive pool swell loads during a DBA LOCA. Therefore, a
maximum pool water level is specified. This LC0 specifies
an acceptable range to prevent the suppression pool water
level from being either too high or too low.

|
|

.

(continued)
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Suppression Pool Water Level
B 3.6.2.2

i

BASES (continued)

APPLICABLE Initial suppression pool water level affects suppression
SAFETY ANALYSES pool temperature response calculations, calculated drywell

pressure during vent clearing for a DBA, calculated pool
swell loads for a DBA LOCA, and calculated loads due to SRV
discharges. Suppression pool water level must be maintained
within the limits specified so that the safety analysis of

; Reference 1 remains valid.
|
'

Suppression pool water level satisfies Criteria 2 and 3 of
10 CFR 50.36 (c)(2)(ii) (Ref. 2).

i -

|
'

LC0 A limit that suppression pool water level be
2 12 ft 7 inches and 1 12 ft 11 inches is required to ensure
that the primary containment conditions assumed for the
safety analyses are met. These limits equate to narrow
range level instrument readi;.gs of -2" and +2",
respectively. Either the high or low water level limits

| were used in the safety analyses, depending upon which is
! more conservative for a particular calculation.
|

'

!

| APPLICABILITY In MODES 1, 2, and 3, a DBA would cause significant loads on
! the primary containment. In MODES 4 and 5, the probability

and consequences of these events are reduced due to the
pressure and temperature limitations in these MODES. The
requirement for maintaining suppression pool water level
within limits in MODE 4 or 5 is addressed in LC0 3.5.2,
"ECCS-Shutdown."

ACTIONS Ad

With suppression pool water level outside the limits, the
conditions assumed for the safety analyses are not met. If

water level is below the minimum level, the pressure
suppression functicn still exists as long as drywell vents
are covered, HPCI and RCIC turbine exhausts are covered, and
SRV quenchers are covered. If suppression pool water level
is above the maximum level, protection against

i overpressurization still exists due to the margin in the
| peak containment pressure analysis and the capability of the
l Suppression Pool Spray System. Therefore, continued

(continued)
,

!
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Suppression Pool Water Level;

B 3.6.2.2

I

BASES

ACTIONS A_d (continued)
|
| operation for a limited time is allowed. The 2 hour .

| Completion Time is sufficient to restore suppression pool
~

water level to within limits. Also, it takes into account
; the low probability of an event impacting the suppression
: pool water level occurring during this interval.

B.1 and B.2 ,

l'

'If suppression pool water level cannot be restored to within
limits within the required Compl aion Time, the plant must
be brought to a MODE in which the LC0 does not apply. To
achieve this status, the plant must he brought to at least
MODE 3 within 12 hours and to MODE 4 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.

SURVEILLANCE SR 3.6.2.2.1
REQUIREMENTS

Verification of the suppression pool water level is to
ensure that the required limits are satisfied. The 24 hour
Frequency has been shown to be acceptable based on operating
experience. Furthermore, the 24 hour Frequency is
considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal suppression pool water level condition.i

,

REFERENCES 1. USAR, Section V-2.

2. 10 CFR 36(c)(2)(ii).

|
'

,.

|
|
;

|

!
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I
i
i| RHR Suppression Pool Cooling

B 3.6.2.3
1
'

8 3.6 CONTAINMENT SYSTEMS

B 3.6.2.3 Residual Heat Removal (RHR) Suppression Pool Cooling

BASES

BACKGROUND Following a Design Basis Accident (DBA), the RHR Suppression
Pool Cooling System removes heat from the suppression pool.|

The suppression pool is designed to absorb the sudden input
,

of heat from the primary system. In the long term, the pool !

continues to absorb residual heat generated by fuel in the
reactor core. Some means must be provided to remove heat i
from +he suppression pool so that the temperature inside the
primary containment remains within design limits. This
function is provided by two redundant RHR suppression pool
cooling subsystems. The purpose of this LC0 is to ensure
that both subsystems are OPERABLE in applicable MODES.

Each RHR subsystem contains two pumps and one heat exchanger
and is manually initiated and independently controlled. The
two subsystems perform the suppression pool cooling function
by circulating water from the suppression pool through the
RHR heat exchangers and returning it to the suppression
pool. RHR service water, circulating through the tube side
of the heat exchangers, exchanges heat with the suppression

,

pool water and discharges this heat to the ultimate heat
sink.

The heat removal capability of one RHR pump in one subsystem
is sufficient to meet the overall DBA pool cooling |

requirement for loss of coolant accidents (LOCAs) and
transient events such as a turbine trip or stuck open
safety / relief valve (SRV). SRV leakage, and High Pressure
Coolant Injection System and Reactor Core Isolation Cooling
System test hg increase suppression pool temperature more
slowly. The RHR Suppression Pool Cooling System is also
used to lower the suppression pool water bulk temperature
following such events.

APPLICABLE Reference 1 contains the results of analyses used to predict
SAFETY ANALYSES primary containment pressure and temperature following large

and small break LOCAs. The intent of the analyses is to
demonstrate that the heat removal capacity of the RHR
Suppression Pool Cooling System is adequate to maintain the
primary containment conditions within design limits. The

(continued)
|
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RHR Suppression Pool Cooling
i. B 3.6.2.3

BASES

APPLICABLE suppression pool temperature is calculated to remain below
SAFETY ANALYSES the design limit.

;' -(continued)
..The RHR Suppression Pool Cooling System satisfies
Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 2).

! LC0 During a DBA, a minimum of one RHR suppression pool cooling
subsystem is required to maintain the primary containment
peak pressure and temperature below design lirrits (Ref. 3).
To ensure that these requirements are met, two RHR
suppression pool cooling subsystems must be OPERABLE with
power from two safety related independent power supplies.
Therefore, in the event of an accident, at least one

L subsystem is.0PERABLE asswning the worst case sing 13 active
failure. An RHR suppression pool cooling subsystem is
OPERABLE 'when one of the pumps, the heat exchanger, and
associated piping, valves, instrumentation, and controls are
OPERABLE.

I APPLICABILITY In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment and cause a

; heatup and pressurization of primar'/ containment. In
'

MODES 4 and 5, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations in these MODES. Therefore, the RHR Suppression ,

Pool Cooling System is not required to be OPERABLE in MODE 4
or 5.

| ACTIONS A.1
i

With one RHR suppression pool cooling subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status;

L

i.

s

: (continued)
i
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( RHR Suppression Pool Cooling
'

B 3.6.2.3
|

BASES

ACTIONS A_d (continued)

within 7 days. In this Condition, the remaining RHR
suppression pool cooling subsystem is adequate to perform
the primary containment cooling function. However, the
overall reliability is reduced because a single failure in
the OPERABLE subsystem could result in reduced primary
containment cooling capability. The / day Completion Time
is acceptable in light of the redundant RHR suppression pool
cooling capabilities afforded by tha OPERABLE subsystem and
the low probability of a DBA occurring during this period.

B.1

With two RHR suppression pool cooling subsystems inoperable,
one subsystem must be restored to OPERABLE status within
8 hours. In this condition, there is a substantial loss of
the primary containment pressure and temperature mitigation
function. The 8 hour Completion Time is based on this loss
of function and is considered acceptable due to the low
probability of a DBA and because alternative methods to
remove heat from primary containment are available.

C.1 and C.2

If any Required Action and associated Completion Time cannot
be met, 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 12 hours and to MODE 4
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. '

SURVEILLANCE SR 3.6.2.3.1
REQUIREMENTS

Verifying the correct alignment for manual, power operated,
and automatic valves in the RHR suppression pool coolir
mode flow path provides assurance that the proper flow path
exists for system operation. This SR does not apply to
valves that are locked, sealed, or otherwise secured in

!

(continued),

~

Cooper B 3.6-62 Revision 0



- - . - - = . . - _- . - --. _.-. - _ --- - . - _ . . - . - -

RHR Suppression Pool Cooling
B 3.6.2.3

BASES I,

|
\

SURVEILLANCE SR 3.6.2.3.1 (continued)
REQUIREMENTS

position since these valves were verified to be in the
i

'

correct position prior to locking, sealing, or securing. A ;

valve is also allowed to be in the nonaccident position '

provided it can be aligned to the accident position within
.

the time assumed in the accident analysis. This is |
acceptable since the RHR suppression pool cooling mode is
manually initiated. 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 Frequency of 31 days is justified because the valves are
operated under procedural control, improper valve position
would affect only a single subsystem, the probability of an
event requiring initiation of the system is low, and the i

system is a manually initiated system. This Frequency has
been shown to be acceptable based on operating experience. ;

I

SR 3.6.2.3.2 l

Verifying that each RHR pump develops a flow rate > 7700 gpm
while operating in the suppression pool cooling mode with
flow through the associated heat exchanger ensures that pump
performance has not degraded during the cycle. Flow is a '

normal test of centrifugal pump performance required by ASME
Code, Section XI (Ref. 4). This test confirms one point on
the pump design curve, and the results are indicative of
overall performance. Such inservice inspections confirm
component OPERABILITY, trend performance, and detect
incipient failures by indicating abnormal performance. The
Frequency of this SR is in accordance with the Inservice
Testing Program.

1

REFERENCES 1. USAR, Section XIV-6.

2. 10 CFR 36(c)(2)(ii).

3. NEDC-24360-P, Cooper Nuclear Station Suppression Pool
Temperature Response, August 1981.

4. ASME, Boiler and Pressure Vessel Code, Section XI.

_

',
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Primary Containment Oxygen Concentration
B 3.6.3.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3.1 Primary Containment Oxygen Concentration

BASES

BACKGROUND The primary containment is designed to withstand events that
|

generate hydrogen either due to the zirconium metal water l

reaction in the core or due to radiolysis. The primary
method to control hydrogen is to inert the primary
containment with nitrogen gas. With the primary containment

,

inert, that is, oxygen concentration < 4.0 volume percent !
(v/o), a combustible mixture cannot be present in the
primary containment for any hydrogen concentration. The )capability to inert the primary containment and maintain !

oxygen < 4.0 v/o works to mitigate events that produce
hydrogen and oxygen. For example, an event that rapidly
generates hydrogen from zirconium metal water reaction will
result in excessive hydrogen in primary containment, but
oxygen concentration will remain < 4.0 v/o and no combustion
can occur. Long term generation of both hydrogen and oxygen

i

from radiolytic decomposition of water may be controlled by |
the Standby Nitrogen Injection (SBNI) System and by j
containment venting, if necessary. This LC0 ensures that !

oxygen concentration does not exceed 4.0 v/o during
,

operation in the applicable conditions. !

|

APPLICABLE The Reference 1 calculations assume that the primary
SAFETY ANALYSES containment is inerted when a Design Basis Accident loss of

coolant accident occurs. Thus, the hydrogen assumed to be
released to the primary containment as a result of metal
water reaction in the reactor core will not produce
combustible gas mixtures in the primary containment. The
assumption that primary containment is inerted when the DBA
occurs also ensures peak primary containment oxygen
concentration will not exceed the flammability limit.

Primary containment oxygen concentration satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii) (Ref. 2).

(continued)
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Primary Containment Oxygen Concentration
B 3.6.3.1

BASES (continued)

LCO The primary containment oxygen concentration is maintained
< 4.0 v/o to ensure that an event that produces any amount
of hydrogen does not result in a combustible mixture inside
primary containment.

APPLICABILITY The primary containment oxygen concentration must be within
the specified limit when primary containment is inerted, |
except as allowed by the relaxations during startup and
shutdown addressed below. The primary containment must be
inert in MODE 1, since this is the condition with the

highest. probability of an event that could produce hydrogen.

Inerting the primary containment is an operational problem
because it prevents containment access without an
appropriate breathing apparatus. Therefore, the primary
containment is inerted as late as possible in the plant
startup and de-inerted as soon as possible in the plant
shutdown. As long as reactor power is < 15% RTP, the
potential for an event that generates significant hydrogen '

is low and the primary containment need not be inert.
Furthermore, the probability of an event that generates
hydrogen occurring within the first 24 hours of a startup,
or within the last 24 hours before a shutdown, is low enough
that these " windows," when the primary containment is not
inerted, are also justified. The 24 hour time period is a
reasonable amount of tiir.c to allow plant personnel to
perform inerting or de-inerting.

ACTIONS L1

If oxygen ceacentration is 2 4.0 v/o at any time while
operating in MODE 1, with the exception of the relaxations
allowed during startup and shutdown, oxygen concentration
must be restored to < 4.0 v/o within 24 hours. The 24 hour
Completion Time is allowed when oxygen concentration is
14.0 v/o because of the availability of other hydrogen
mitigating systems (e.g., the SBNI System) and the low
probability and long duration of an event that would
generate significant amounts of hydrogen occurring during
this period.

(continued)
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Primary Containment Oxygen Concentration
B 3.6.3.1

BASES

ACTIONS Bd
(continued)

If oxygen concentration cannot be restored to within limits
within the required Completion Time, the plant must be
brought to a MODE in which the LC0 does not apply. To
achieve this status, power must be reduced to s 15% RTP
within 8 hours. The 8 hour Completion Time is' reasonable,
based on operating experience, to reduce reactor power from
full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.6.3.1.1
REQUIREMENTS

The primary containment must be determined to be inert by
verifying that oxygen concentration is < 4.0 v/o. The 7 day
Frequency is based on the slow rate at which oxygen
concentration can change and on other indications of
abnormal conditions (which would lead to more frequent
checking by operators in accordance with plant procedures).
Also, this Frequency has been shown to be acceptable through
operating experience.

REFERENCES 1. USAR, Section XIV-6.3.

2. 10 CFR 50.36(c)(2)(li).

,
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| Secondary Containment ,

| B 3.6.4.1 !

B 3.6 CONTAINMENT SYSTEMS 1

!

B 3.6.4.1 Secondary Containment
| |

|BASES
!

|
BACKGROUND The function of the secondary containment is to contain, '

dilute, and hold up fission products that may leak from
primary containment following a Design Basis Accident (DBA). I

In conjunction with operation of the Standby Gas Treatment I

(SGT) System and closure of certain valves whose lines
penetrate the secondary containment, the secondary
containment is designed to reduca the activity level of the
fission products prior to release to the environment and to
isolate and contain fission products that are released
during certain operations that take place inside primary
containment, when primary containment is not required to be
OPERABLE, or that take place outside primary containment.

The secondary containment is a structure that completely
encloses the primary containment and those components that
may be postulated to contain primary system fluid. This
structure forms a control volume that serves to hold up and
dilute the fission products. It is possible for the '

pressure in the control volume to rise relative to the
environmental pressure (e.g., due to pump and motor heat
load additions). To prevent ground level exfiltration while
allowing the secondary containment to be designed as a
conventional structure, the secondary containment requires
support systems to maintain the control volume pressure at
less than the external pressure. Requirements for these
systems are specified separately in LC0 3.6.4.2, " Secondary
Containment Isolation Valves (SCIVs)," and LC0 3.6.4.3,
" Standby Gas Treatment (SGT) System."

APPLICABLE There are two principal accidents for which credit is taken
SAFETY ANALYSES for secondary containment OPERABILITY. These are a loss of

coolant accident (LOCA) (Ref. 1) and a fuel handling
accident inside secondary containment (Ref. 2). The
secondary containment prforms no active function in
response to each of these limiting events; however, its leak
tightness is reqaired to ensure that fission products

(continued)
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Secondary Containment
B 3.6.4.1

BASES |

APPLICABLE entrapped within the secondary containment
SAFETY ANALYSES structure will be treated by the SGT System prior to

'
,

_(continued) discharge to the environment.

Secondary containment satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 3).

|

LC0 An OPERABLE secondary containment provides a control volume l
into which fission products that leak from primary i

containment, or are released from the reactor coolant !
pressure boundary components. located in secondary l

containment, can be processed prior to release to the i
environment. For the secondary containment to be considered |
OPERABLE, it must have adequate leak tightness to ensure )that the required vacuum can be established and maintained. j

i

l

APPLICABILITY In MODES 1, 2, and 3, a LOCA could lead to a fission product '

release to primary. containment that leaks to secondary
containment. Therefore, secondary containment OPERABILITY
is required during the same operating conditions that
require primary containment OPERABILITY.

In MODES 4 and 5, the probability and consequences of the
LOCA are reduced due to the pressure and temperature
limitations in these MODES. Therefore, maintaining
secondary containment OPERABLE is not required in MODE 4
or 5 to ensure a control volume, except for other situations
for which significant releases of radioactive material can
be postulated, such as during operations with a potential
for draininn the reactor vessel (0PDRVs), during CORE
ALTERATIONS, or during movement of irradiated fuel
assemblies in the secondary containment.

+

ACTIONS A.1

If secondary containment is inoperable, it must be restored
to OPERABLE status within 4 hours. The 4 hour Completion
Time provides a period of time to correct the problem that
is commensurate with the importance of maintaining secondary,

(continued)
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Secondary Centainment
B 3.6.4.1

BASES

ACTIONS Ad (continued)
containment during MODES 1, 2, and 3. This time period also
ensures that the probability of an accident (requiring
secondary containment OPERABILITY) occurring during periods
where secondary containment is inoperable is minimal.

B.1 and B.2

If secondary containment cannot be restored to OPERABLE
status within the required Completion Time, 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 12 hours and to MODE 4 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.

C.1. C.2. and C.3

Movement of irradiated fuel assemblies in the secondary
containment, CORE ALTERATIONS, and 0FDRVs can be postulated
to cause fission product release to the secondary
containment. In such cases, the secondary containment is
the only barrier to release of fission products to the
environment. CORE ALTERATIONS and movement of irradiated
fuel assemblies must be immediately suspended if the
secondary containment-is inoperable.

Suspension of these activities shall not preclude compitting
an action that involves moving a component to a safe
position. Also, action must be immediately initiated to
suspend OPDRVs to minimize the probability of a vessel
draindown and subsequent potential for fission product
release. Actions must continue until OPDRVs are suspended.

LC0 3.0.3 is not applicable in MODES 4 or 5. However, since
irradiated fuel assembly movement can occur in MODE 1, 2, or
3, Required Action C.1 has been modified by a Note stating
that LC0 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 4 or 5, LC0 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2, or 3, the fuel movement is independent of reactor
operations. Therefore, in either case, inability to suspend

(continued)
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Secondary Containment
B 3.6.4.1

.. !

|
BASES '

ACTIONS C.l. C.2. and C.3 (continued)

movement of irradiated fuel assemblies would not be a
sufficient reason to require a reactor shutdown.

|

SURVEILLANCE SR 3.6.4.1.1
! REQUIREMENTS

This SR ensures that.the secondary containment boundary is
sufficiently leak tight to preclud: exfiltration under
expected wind conditions. The 24 -hour Frequency of this SR 1

i ~ vas developed based on operating experience related to
! secondary containment vacuum variations during the

,

'

applicable MODES and the low probability of a DBA occurring
between surveillances.

Furthermore, the 24 hour Frequency is considered adequate in
view of other indications availabls in the control room, 4

including alarms, to alert the operator to an abnormal
secondary containment vacuum condition.

!

; SR 3.6.4.1.2 and SR 3.6.4.1.3

Verifying that secondary containment equipment hatches and
one access door in each access opening are closed ensures
that the infiltration of outside air of such a magnitude as
to prevent maintaining the desired negative pressure does

; not occur. Verifying that all such openings are closed
provides adequate assurance that exfiltration from the
secondary containment will not occur. SR 3.6.4,1.2 also
requires equipment hatches to be sealed. In this

,

application, the term " sealed" has no connotation of leak '

'

tightness. Maintaining secondary containment OPERABILITY
requires verifying one door in the access opening is closed.
However, each secondary containment access door is normally
kept closed, except when the access opening is being used
for normal transient entry and exit or when maintenance is
being performed on an access. The 31 day Frequency for
these SRs has been shown to be adequate, based on operating
experience, and is considered adequate in view of the other
indications of door and hatch status that are available to
the operator.

1

(continued)

i
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Secondary Containment
B 3.6.4.1

BASES

SURVEILLANCE SR 3.6.4.1.4
REQUIREMENTS

(continued) The SGT System exhausts the secondary containment atmosphere
to the environment through appropriate treatment
equipment. SR 3.6.4.1.4 demonstrates that one SGT subsystem
can maintain 2 0.25 inches of vacuum water gauge for 1 hour
at a flow rate s 1780 cfm. The 1 hour test period allows
secondary containment to be in thermal equilibrium at steady
state conditions. Therefore, this test is used to ensure
secondary containment boundary integrity. Since this SR ic

,

a secondary containment test, it need not be performed with l
each SGT subsystem. The SGT subsystems are tested on a i

STAGGERED TEST BASIS, however, to ensure that in addition to
the requirements of LC0 3.6.4.3, either SGT subsystem will
perform this test. Operating experience has shown these ;

components usually pass the Surveillance when performed at
'

4

the 18 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

.
REFERENCES 1. USAR, Section XIV-6.3.

>

2. USAR, Section XIV-6.4.
i
~

3. 10 CFR 50.36(c)(2)(ii).

i
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SCIVs
B 3.6.4.2

8 3.6 CONTAINMENT SYSTEMS

B 3.6.4.2 Secondary Containment Isolation Valves (SCIVs)

BASES

BACKGROUND The function of the SCIVs, in combination with other
|

accident mitigation systems, is to limit fission product '

release during and following postulated Design Basis )Accidents (DBAs) (Refs. I and 2). Secondary containment 4

isolation within the time limits specified for those
isolation valves designed to close automatically ensures
that fission products that leak from primary containment |

,

following a DBA, or that are released during certain l
.

operations when primary containment is not required to be
|

OPERABLE or take place outside primary containment, are i

maintained within the secondary containment boundary.
1

The OPERABILITY requiremenis for SCIVs help ensure that an
adequate secondary containment boundary is maintained during
and after an accident by minimizing potential paths to the
environment. These isolation devices consist of either
passive devices or active (automatic) devices. Manual
valves, de-activated automatic valves secured in their
closed position (including check valves with flow through
the valve secured), and blind flanges are considered passive
devices.

Automatic SCIVs close on a secondary containment isolation
signal to establish a boundary for untreated radioactive
material within secondary containment following a DBA or
other accidents.

Other penetrations are isolated by the use of valves in the
closed position or blind flanges.

APPLICABLE The SCIVs must be OPERABLE to ensure the secondary
SAFETY ANALYSES containment barrier to fission product releases is

established. The principal accidents for which the
secondary containment boundary is required are a loss of
coolant accident (Ref. 3) and a fuel handling accident
(Ref. 4). The secondary containment performs na active
function in response to either of these limiting events, but
the boundary established by SCIVs is required to ensure

(continued)
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SCIVs
B 3.6.4.2

BASES

APPLICABLE that leakage from the primary containment is processed by
SAFETY ANALYSES the Standby Gas Treatment (SGT) System before being released

(continued) to the environment.

Maintaining SCIVs OPERABLE with isolation times within
limits ensures that fission products will remain trapped
inside secondary containment so that they can be treated by
the SGT System prior to discharge to the environment.

SCIVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii)
(Ref. 5).

LC0 SCIVs form a part of the secondary containment boundary.
The SCIV safety function is related to control of offsite
radiation releases resulting from D6As.

The power operated isolation valves are considered OPERABLE
when their isolation times are within limits and the valves
actuate on an automatic isolation signal. The valves
covered by this LCO, along with their associated stroke
times, are listed in Reference 6.

The normally closed isolation valves or blind flanges are
considered OPERABLE when manual valves are closed or open in
accordance with appropriate administrative controls,
automatic SCIVs are de-activated and secured in their closed
position, and blind flanges are in place. These passive
isolation valves or devices are listed in Reference 6.

i

APPLICABILITY In MODES 1, 2, and 3, a DBA could lead to a fission product !
release to the primary containment that leaks to the !

secondary containment. Therefore, the OPERABILITY of SCIVs
is required.

In MODES 4 and 5, the probability and consequences of these
events are reduced due to pressure and temperature
limitations in these MODES. Therefore, maintaining SCIVs
OPERABLE is not required in MODE 4 or 5, except for other
situations under which significant radioactive releases can
be postulated, such as during operations with a potential
for draining the reactor vessel (0PDRVs), during CORE

(continued)
.
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SCIVs
B 3.6.4.2

BASES

APPLICABILITY ALTERATIONS, or during movement of irradiated fuel
(continued) assemblies in the secondary containment. Moving irradiated

fuel assemblies in the secondary containment may also occur
in MODES 1, 2, and 3.

;

'|

ACTIONS The ACTIONS are modified by three Notes. The first Note
allows penetration flow paths to be unisolated i

intermittently under administrative controls. These !
controls consist of stationing a dedicated operator, who is |

in continuous communication with the control room, at the
controls of the isolation device. In this way, the

4

penetration can be rapidly isolated when a need for
secondary containment isolation is indicated.

The second Note provides clarification that, for the purpose
of this LCO, separate Condition entry is allowed for each
penetration flow path. This is acceptable, since the
Required Actions for each Condition provide appropriate
compensatory actions for each inoperable SCIV. Complying
with the Required Actions may allow for continued operation,
and subsequent inoperable SCIVs are governed by subsequent
Condition entry and application of associated Required
Actions.

The third Note ensures appropriate remedial actions are
taken, if necessary, if the affected system (s) are rendered
inoperable by an inoperable SCIV.

|

A.1 and A.2
4

In the event that there are one or more penetration flow
paths with one SCIV inoperable, the affected penetration
flow path (s) 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 SCIV, a closed manual valve, and a
blind flange. For penetrations isolated in accordance with
Required Action A.1, the device used to isolate the
penetration should be the closest available device to
secondary containment. The Required Action must be
completed within the 8 hour Completion Time. The specified
time period is reasonable considering the time required to

(continued)
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SCIVs
B 3.6.4.2

BASES

ACTIONS .A.1 and A.2 (continued)

isolate the penetration, and the probability of a DBA, which
requires the SCIVs to close, occurring during this short
time is very low.

For affected penetrations that have been isolated in
accordance with Required Action A.1, the affected
penetration must be verified to be isolated on a periodic
basis. This is necessary to ensure that [ secondary]
containment penetrations required to be isolated following
an accident, but no longer capaFle or being automatically
isolated, will be in the isolation position should an event
occur. The Completion Time of once per 31 days is
appropriate because the isolation oevices are operated under
administrative controls and the probability of their
misalignment is low. This Required Action does not require
any testing or device manipulation. Rather, it involves
verification that the affected penetration remains isolated.

Required Action A.2 is modified by a Note that applies to
devices located in high radiation areas and allows them to-

be verified closed by use of administrative controls.
Allowing verification by administrative controls is
considered acceptable, since access to these areas is
typically restricted. Therefore, the probability of
misalignment, once they have been verified to be in the
proper position, is low.

El

With two SCIVs in one or more penetration flow paths
inoperable, the affected penetration flow path must be.

isolated within 4 hours. 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 valve, a closed manual valve, and a
blind flange. The 4 hour Completion Time is reasonable
considering the time required to isolate the penetration and
the probability of a DBA, which requires the SCIVs to close,
occurring during this short time, is very low.

The Condition has been modified by a Note stating that
Condition B is only applicable to penetration flow paths

(continued)
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|
SCIVs

B 3.6.4.2

BASES

l

ACTIONS IL]. (continued)

with two ieclation valves. This clarifies that only
Condition A is entered if one SCIV is inoperable in multiple

;penetrations.
I

,

C.1 and C.2

If any Required Action and associated Completion Time cannot
be met, the plant must be brought to a MODE in which the LC0 |

| doe not apply. To achieve this status, the plant must be l

'

brought to at least MODE 3 within 12 hours and to MODE 4
within 36 hours. The allowed Completion Times are

i reasonable, based on operating experience, to reach the
i required plant conditions from full power conditions in an
! orderly manner and without challenging plant systems.

|

D.I. D.2 and 0.3
,

| If any Required Action and associated Completion Time are
!'

not met, the plant must be placed in a condition in which
the LC0 does not apply. If applicable, CORE ALTERATIONS and
the movement of irradiated fuel assemblies in the secondary
containment must be immediately suspended. Suspension of
these activities shall not preclude completion of movement

| of a component to a safe position. Also, if applicable,
! actions must be immediately initiated to suspend OPDRVs in i
! order to minimize the probability of a vessel draindown and |

the subsequent potential for fission product release.
Actions must continue until OPDRVs are suspended.

LCO 3.0.3 h not applicable while in MODE 4 or 5. However,
since irradiated fuel assembly movement can occur in MODE 1,
2, or 3, Required Action D.1 has been modified by a Note

| stating that LC0 3.0.3 is not applicable. If moving
' irradiated fuel assemblies while in MODE 4 or 5, LC0 3.0.3

would not specify any action. If moving fuel while in
MODE 1, 2, or 3, the fuel movement is independent of reactor
operations. Therefore, in either case, inability to suspend
movement of irradiated fuel assemblies would not be a
sufficient reason to require a reactor shutdown.,

|
!

,

(continued)
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SCIVs
B 3.6.4.2

BASES (continued)
_

SURVEILLANCE SR 3.6.4.2.1
REQUIREMENTS

This SR verifies that each secondary containment manual
isolation valve and blind flange that is 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 secondary containment boundary is
within design limits. This SR does not require any testing
or valve manipulation. Rather, it involves verification
that those SCIVs in secondary containment that are capable
of being mispositioned are in the correct position.

Since these SCIVs are readily accessible to personnel during
normal operation and verification of their position is
relatively easy, the 31 day Frequency was chosen to
provide added assurance that the SCIVs are in the carrect
positions.

Two Notes have been added to this SR. The first Note
applies to valves and blind flanges located in high
radiation areas and allows them to be verified by use of
administrative controls. Allowing verification by
administrative controls is considered acceptable, since
access to these areas is typically restricted during
MODES 1, 2, and 3 for ALARA reasons. Therefore, the
probability of misalignment of these isolation devices, once
they have been verified to be in the proper position, is
low.

A second Note has been included to clarify that SCIVs that
are open under administrative controls are not required to
meet the SR during the time the SCIVs are open. These
controls consist of stationing a dedicated operator at the
controls of the valve, who is in continuous communication
with the control room. In this way, the penetrati.,n can be
rapidly isolated when a need for secondary containment
isolation is indicated.

SR 3.6.4.2.2

Verifying that the isolation time of each power operated and
each automatic SCIV is within limits is required to
demonstrate OPERABILITY. The isolation time test ensures
that the SCIV 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.

(continued)
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SCIVs
B 3.6.4.2

BASES

,

SURVEILLANCE SR 3.6.4.2.3
REQUIREMENTS

(continued) Verifying that each automatic SCIV closes on a secondary
containment isolation signal is required to prevent leakage
of radioactive material from secondary containment following
a DBA or other accidents. This SR ensures that each
automatic SCIV will actuate to the isolation position on a
secondary containment isolation signal. The LOGIC SYSTEM
FUNCTIONAL TEST in LC0 3.3.6.2, " Secondary Containment
Isolation Instrumentation," overle.,s this SR to
provide complete testing of the safety function. The
'8 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 unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.
Therefere, the Frequency was concluded to be acceptable from
a reliability stindpoint.

REFERENCES 1. USAR, Section V-3.0.

2. USAR, Section XIV-6.0.

3. USAR, Section XIV-6.3.

4. USAR, Section XIV-6.4

5. 10 CFR 50.36(c)(2)(ii).

6. Technical Requirements Manual .

.

!
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SGT SystGm
B 3.6.4.3

8 3.6 CONTAINMENT SYSTEMS

B 3.6.4.3 Stardby Gas Treatment (SGT) System

BASES

BACKGROUND The SGT System is required by USAR, Appendix F (Ref.1).
The function of the SGT System is to ensure that radioactive
materials that leak from the primary containment into the
secondary containment following a Design Basis Accident
(DBA) are filtered and adsorbed prior to exhausting to the
environment.

The SGT System consists of two fully redundant subsystems,
each with its own set of ductwork, dampers, charcoal filter
train, and controls. Both SGT subsystems share a common
inlet plenum. This inlet plenum is connected to the reactor
building exhaust plenum, the primary containment, and the
HPCI turbine gland seal exhauster. Both SGT subsystems
exhaust to the elevated release point (ERP) tower through a
common exhaust duct served by two 100% capacity system fans.
Both fans automatically start on a secondary containment
isolation signal.

The SGT subsystem fan suctions are cross connected by a
single duct and a throttled and locked manual cross tie.

valve to accommodato decay heat removal. SGT room air
enters the train suction through a check valve and air
operated damper, is drawn through the filter removing decay
heat, passes through the cross tie ductwork to the opposite
SGT subsystem fan, and is exhausted to the ERP tower.

Each charcoal filter train consists of (components listed in
order of the direction of the air flow):
a. A demister or moisture separator;

b. A rough prefilter;

c. An electric heater;

d. A high efficiency particulate air (HEPA) filter;

e. A charcoal adsorber;

f. A second HEPA filter; and

(continued)

Cooper B 3.6-79 Revision 0



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

! SGT System
B 3.6.4.3

!

BASES

|

BACKGROUND g. A centrifugal fan.
(continued)

The capacity of the SGT System is sufficient to reduce and
maintain the reactor building at a subatmospheric pressure t

of -0.25 inches water gauge (under neutral wind conditions I

of greater than 2 mph but less than 5 mph) with an air ]
infiltration rate of no more than 100% of the raactor i

building volume per day. I

!The demister is provided to remove entrained water in the
air, while the electric heater reduces the relative humidity
of the airstream to less than 70% (Ref. 2). The prefilter |

removes large particulate matter, while the HEPA filter !
removes fine particulate matter and protects the charcoal 1

from fouling. The charcoal adsorber rer.ioves gaseous
elemental iodine and organic iodides, and the final HEPA
filter collects any carbon fines exhausted from the charcoal
adsorber.

The SGT System automatically starts and operates in response
to actuation signals indicative of conditions or an accident |

that could require operation of the system. Following
initiation, both charcoal filter train fans start. Upon
verification that both subsystems are operating, the .

redundant subsystem is normally shut down. 1

APPLICABLE The design basis for the SGT System is to mitigate the
SAFETY ANALYSES consequences of a loss of coolant accident and fuel handling

accidents (Ref. 2). For all events analyzed, the SGT System
is shown to be automatically initiated to reduce, via
filtration and adsorption, the radioactive material released
to the environment.

The SGT System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 3).

LC0 Following a DBA, a minimum of one SGT subsystem is required
to maintain the secondary containment at a negative pressure
with respect to the environment and to process gaseous
releases. Meeting the LC0 requirements for two OPERABLE

i

l. subsystems ensures operation of at least one SGT subsystem
i in the event of a single active failure. An OPERABLE SGT
:
1

(continued)
i
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SGT System
B 3.6.4.3

BASES

LC0 subsystem consists of a demister, prefilter, HEPA filter,
(continued) charcoal adsorber, a final HEPA filter, exhaust fan, and

associated ductwork, dampers, valves and controls.
:

APPLICABILITY In MODES 1, 2, and 3, a DBA could lead to a fission product
release to primary containment that leaks to secondary
containment. Therefore, SGT System OPERABILITY is required
during these MODES.

In MODES 4 and 5, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations in these MODES. Therefore, maintaining the SGT
System in OPERABLE status is not required in MODE 4 or 5,
except for other situations under which significant releases
of radioactive material can be postulated, such as during
operations with a potential for draining the reactor vessel
(0PDRVs), during CORE ALTERATIONS, or during movement of
irradiated fuel assemblies in the secondary containment.

ACTIONS L.1

With one SGT subsy<, tem inoperable, the inoperable subsystem
must be restored to OPERABLE status in 7 days. In this
Condition, the remaining OPERABLE SGT subsystem is adequate
to perform the required radioactivity release control
function. However, the overall system reliability is
reduced because a single failure in the OPERABLE subsystem
could result in the radioactivity release control function
not being adequately performed. The 7 day Completion Time
is based on consideration of such factors as the
availability of the OPERABLE redundant SGT subsystem and the
low probability of a DBA occurring during this period.

B.1 and B.2

If the SGT subsystem cannot be restored to OPERABLE status
within the required Completion Time in MODE 1, 2, or 3, 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 12 hours and to MODE 4 within

(continued)
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SGT System
B 3.6.4.3

BASES

|
'

.

ACTIONS B.1 and B.2 (continued)

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 I

and without challenging plant systems.i

1

1

C.I. C.2.1. C.2.2. and C.2.3

During movement of irradiated fuel assemblies, in the,

i secondary containment, during CORE ALTERATIONS, or during )
| OPDRVs, when Required Action A.1 cannot be completed within '

the required Completion Time, the OPERABLE SGT subsystem
should immediately be placed in operation. This action
ensures that the remaining subsystem is OPERABLE, that no
failures that could prevent automatic actuation have I
occurred, and that any other failure would be readily
detected.

!
An alternative to Required Action C.1 is to immediately !

suspend activities that represent a potential for releasing
radioactive material to the secondary containment, thus ;
placing the plant in a condition that minimizes risk. If

'

applicable, CORE ALTERATIONS and movement of irradiated fuel
assemblies must immediately be suspended. Suspension of
these activities must not preclude completion of movement of
a component to a safe position. Also, if applicable,
actions must immediately be initiated to suspend OPDRVs in
order to minimize the probability of a vessel draindown and
subsequent potential for fission product release. Actions
must continue until 0PDRVs are suspended.

LC0 3.0.3 is not applicable in MODE 4 or 5. However, since
irradiated fuel assembly movement can occur in MODE 1, 2, or
3, the Required Actions of Condition C have been modified by
a Note stating that LC0 3.0.3 is not applicable. If moving
irradiated fuel assemblies while in MODE 4 or 5, LC0 3.0.3
would not specify any action. If moving irradiated fuel
assemblies while in MODE 1, 2, or 3, the fuel movement is
independent of reactor operations. Therefore, in either
case, inability to suspend movement of irradiated fuel
assemblies would not be a sufficient reason to require a
reactor shutdown.

(continued)
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BASES

ACTIONS IL1
(continued)

If both SGTS subsystems 'are inoperable in MODE 1, 2, or 3, '

| -the SGT system may not be capable of supporting the required
radioactivity release control function. Therefore, actions
are required to enter LCO 3.0.3 immediately.

(

E.1. E.2. and E.3

; When twa SGT subsystems are inoperable, if applicable, CORE i
ALTERATIONS and movement of irr.diated fuel assemblies in

'

,

l secondar/ containment must immediately be suspended.
Suspension of these activities shall not preclude completion

| of movement of a component to a saie position. Also, if
applicable, actions must immediately be initiated to suspend

i

OPDRVs in order to minimize the probability of a vessel ,

draindown and subsequent potential for fission product I

release. Actions must continue until OPDRVs are suspended.
!

LC0 3.0.3 is not applicable while'in MODE 4 or 5. However, i
since irradiated fuel assembly movement can occur in MODE 1,
2, or 3, required Action E.1 has been modified by a Note
stating that LC0 3.0.3 is not applicable. If moving i
irradiated fuel assemblies while in MODE 4 or 5, LC0 3.0.3 |

would not specify any action. If moving irradiated fuel
i assemblies while in MODE 1, 2, or 3, the fuel . movement is
i independent of reactor operations. Therefore, in either !

j case, inability to suspend movement of irradiated fuel-
assemblies would not be a sufficient reason to require a'

reactor shutdown.

|

SURVEILLANCE SR 3.6.4.3.1
REQUIREMENTS

Operating each SGT subsystem, including each filter train
fan, for 2 10 continuous hours ensures that both subsystems
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. Operation with the heaters on for 2 10

,

continuous hours every 31 days eliminates moisture on the !
;

L adsorbers and HEPA filters. The 31 day Frequency was
developed in consideration of the known reliability of

!
j (continued)
;
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SGT System
B 3.6.4.3

BASES

|
,

SURVEILLANCE SR 3.6.4.3.1 (continued)
REQUIREMENTS

fan motors and controls and the redundancy available in the
system.

SR 3.6.4.3.2

This SR verifies that the required SGT filter testing is
performed in accordance with the "entilation Filter Testing
Program (VFTP). The SGT System filter tests are in
ac vedance with Regulatory Guide 1.52 (Ref. 4). The VFTP
includes testing HEPA filter performance, charcoal adsorber
efficiency, minimum system flow rate, and the physical
properties of the activated charcoal (general use and

i

following specific operations). Specific test frequencia i

and additional information are discussed in detail in the !

VFTP. j

SR 3.6.4.3.3
|l

This SR verifies that each SGT subsystem starts on receipt
of an actual or simulated initiation signal. While this
Surveillance can be performed with the reactor at power,
operating experience has shown that these components will
pass the Surveillance when performed at the 18 month
Frequency. The LOGIC SYSTEM FUNCTIONAL TEST in LC0 3.3.6.2, :

" Secondary Containment Isolation Instrumentation," overlaps 1

this SR to provide complete testing of the safety
function. Therefore, the Frequency was found to be
acceptable from a reliability standpoint.

SR 3.6.4.3.4 ,

This SR verifies that the SGT units cross tie damper is in
the correct position, and that each SGT room air supply
check valve and each air operated SGT dilution air shutoff
valve open when the associated SGT subsystem fan is running.
This ensures that the ventilation mode of SGT. System
operation is available. If the position of the SGT units
cross tie damper is greater than or less than the position
required for two OPERABLE SGT subsystems and one SGT
subsystem is isolated with initiation of that SGT subsystem
prevented, then the SGT units cross tie damper position

(continued)
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BASES
l

! SURVEILLANCE SR 3.6.4.3.4 (continued) |
!

REQUIREMENTS
requirement of SR 3.6.4.3.4 continues to be met for the !
remaining OPERABLE SGT subsystem, since, in this condition,
adequate ventilation is available for decay heat removal

|from the remaining OPERABLE SGT subsystem. However, both ;

SGT subsystems are inoperable if the SGT units cross tie
damper position requirement is not met and one SGT subsystem
is not isolated with initiation of that SGT subsystem
prevented. If either SGT room air supply check valve or
either SGT dilution air shutoff valve is inoperable, then
the associated SGT subsystem is inoperable. While this
Surveillance can be performed with the reactor at power,
operating experience has shown that these components will
pass the Surveillance when performed at the 18 month
Frequency, which is based on the refueling cycle.
Therefore, the Frequency was found to be acceptable from a
reliability standpoint.

I

REFERENCES 1. USAR, Appendix F.

2. USAR, Section V-3.3.4.

3. 10 CFR 50.36(c)(2)(ii).

4. Regulatory Guide 1.52, Rev. 2.

i
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RHRSWB System
B 3.7.1

B 3.7 PLANT SYSTEMS

B 3.7.1 Residual Heat Removal Service Water Booster (RHRSWB) System

BASES

BACKGROUND The RHRSWB System is designed to provide cooling water for
-the Residual Heat Removal (RHR) System heat exchangers,
required for a safe reactor shutdown fallowing a Design
Basis Accident (DBA) or transient. The RHRSWB System is
operated whenever the RHR heat exchangers are required to
operate in the shutdown cooling mode, in the suppression
pool cooling modo, or in the stear condensing mode of the
RHR System.

The RHRSWB System consists of two independent and redundant
subsystems. Each subsystem is made up of a header, two i

4000 gpm pumps, a suction source, valves, piping, heat I

exchanger, and associated instrumentation. Either of the
two subsystems is capable of providing the required cooling
capacity with one pump operating to maintain safe shutdown
conditions. The two subsystems are separated from each
other by normally closed manually operated cross tie valves, l
so that failure of one subsystem will not affect the |
OPERABILITY of the other subsystem. The RHRSWB System is
designed with sufficient redundancy so that no single active
component failure can prevent it from achieving its design
function. The RHRSWB System is described in the USAR,
Section X-8.2, Reference 1.

Normal cooling water is pumped by the RHRSWB pumps from the
Service Water System through the tube side of the RHR heat

i

exchangers, and discharges to the circulating water i
discharge canal. Minimum flow through the RHRSWB pumps is
ensured by an interlock with their respective RHR heat
exchanger discharge valves. When the pump control switch is

,

taken to " Start", the associated discharge valve opens !

enough to pass eproximately 2500 gpm, ensuring minimum flow i

i through the pump. The pump will then start.

! The system is initiated manually from the control room. If

| operating during a loss of coolant accident (LOCA), the
| system is automatically tripped to allow the diesel j
'

generators to automatically power only that equipment
necessary to reflood the core. The system is assumed in the

|

.

4

i

(continued)

.
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RHRSWB System '

B 3.7.1

BASES
|
|

BASES analysis to be manually started 10 minutes after the LOCA
(continued) (Ref. 2).

i

l

APPLICABLE The RHRSWB System removes heat from the suppression pool via i
SAFETY ANALYSES the RHR System to limit the suppression pool temperature and |

primary containment pressure following a LOCA. This ensures ithat the primary containment can perform its function of !limiting the release of radicactive materials to the
|environment following a LOCA. The ability of the RHRSWB '

System to support long term cooling of the reactor or
primary containment is discussed in the USAR, Section X-8.2
and Chapter XIV (Refs. I and 3, respectively). These
analyses explicitly assume that the RHRSWB System will
provide adequate cooling support to the equipment required
for safe shutdown. These analyses include the evaluation of |

the long term primary containment response after a design
basis LOCA.

The safety analyses for long term cooling were performed for
various combinations of RHR System failures. The worst case

,single failure that would affect the performance of the
RHRSWB System is any failure that would disable one
subsystem of the RHRSWB System. As discussed in the USAR,
Chapter XIV (Ref., 3) for these analyses, manual initiation
of the OPERABLE RHRSWB subsystem and the associated RHR
System is assumed to occur 10 minutes after a DBA. The
RHRSWB System flow assumed in the analyses is 4000 gpm per
pump with one pump operating in one loop. In this case, the
maximum suppression chamber water temperature and pressure |
are 196*F and 12.4 psig, respectively, well below the design
temperature of 281*F and maximum allowable pressure of
56 psig. However, to provide additional margin, two RHRSWB
pumps per subsystem are required to be OPERABLE to satisfy
the requirements of the LCO.

The RHRSWB System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 4).

LC0 Two RHRSWB subsystems are required to be OPERABLE to provide
the required redundancy to ensure that the system functions
to remove post accident heat loads, assuming the worst case

|
|

'

(continued)
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RHRSWB System
B 3.7.1

.

BASES

i

LC0 single active failure occurs coincident with the loss of
(continued) offsite power.

An RHRSWB subsystem is considered OPERABLE when: )
a. Two pumps are OPERABl.E; and q

b. An OPERABLE flow path is capable of taking suction '

from the Service Water System and transferring the
water to the required RHR heat exchangers at the
assumed flow rate. Additionally, the RHRSWB System
cross tie valves (which allow the two RHRSWB System
loops to be connected) must be closed so that failure 4

of one subsystem will not affect the OPERABILITY of |
the other subsystems. i

An adequate suction source is not addressed in this LC0 ;

since the minimum net positive suction head (45 ft) is
bounded by the service water pump requirements (LC0 3.7.2, i
" Service Water (SW) System and Ultimate Heat Sink (UHS)").

APPLICABILITY In MODES 1, 2, and 3, the RHRSWB System is required to be 4

OPERABLE to support the OPERABILITY of the RHR System for I

prin,ary containment cooling (LC0 3.6.2.3, " Residual Heat
Removal (RHR) Suppression Pool Cooling") and decay heat
removal (LC0 3.4.7, " Residual Heat Removal (RHR) Shutdown
Cooling System-Hot Shutdown"). The Applicability is
therefore consistent with the requirements of these systems.

In MODES 4 and 5, the OPERABILITY requirements of the RHRSWB
System are determined by the systems it supports and
therefore, the requirements are not the same for all facets
of operation in MODES 4 and 5. Thus, the LCOs of the RHR
Shutdown Cooling System (LCO 3.4.8, "RHR Shutdown Cooling
System-Cold Shutdown," LC0 3.9.7, "RHR-High Water Level," ,

and LC0 3.9.8, "RHR-tow Water Level"), which require !

portions of the RHRSWB System to be OPERABLE, will govern
RHRSWB System operation in MODES 4 and 5.

!

i

(continued);
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RHRSWB System
B 3.7.1

|

BASES (continued)

ACTIONS Ad

With one RHRSW pump inoperable, the inoperable pump must be
restored to OPERABLE status within 30 days. With the unit
in this condition, the remaining OPERABLE RHRSW pumps are
adequate to perform the RHRSW heat removal function.
However, the overall reliability is reduced because a single
failure in the OPERABLE subsystem could result in reduced
RHRSW capability. The 30 day Completion Time is based on,

| the remaining RHRSW heat removal capability, including-
enhanced reliability afforded by manual cross connect
capability, and the low probability of a DBA with concurrent
worst case single failure. )

Ikl!

| With one RHRSWB subsystem inoperable for reasons other than
I Condition A, the inoperable RHRSWB subsystem must be

restored to OPERABLE status within 7 days. With the unit in
| this condition, the remaining OPERABLE RHRSWB subsystem is

adequate to perform the RHRSWB heat removal function.
However, the overall reliability is reduced because a single
failure in the OPERABLE RHRSWB subsystem could result in
less of RHRSWB function. The Completion Time is based on
th9 redundant RHRSWB capabilities afforded by the OPERABLE
subsystem and the low probability of an event occurring
requiring RHRSWB during this period.

The Required Action is modified by a Note indicating that
the applicable Conditions of LC0 3.4.7, be entered and
Required Actions taken if an inoperable RHRSWB subsystem
results in an inoperable RHR shutdown cooling subsystem.

| This is an exception to LC0 3.0.6 and ensures the proper
actions are t hen for these components.

C.1

If the RHRSWB subsystems cannot be restored to OPERABLE<

status within the associated Completion Times or if both
RHRSWB subsystems are inoperable, 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

|
'

(continued)
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RHRSWB System
B 3.7.1

BASES

ACTIONS [J (continued)

MODE 3 within 12 hours and in MODE 4 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 unit systems.

l

. SURVEILLANCE SR 3.7.1.1 |

REQUIREMENTS
'

Verifying the correct alignment for each manual and power
operated valve in each RHRSWB subsystem flow path provides
assurance that the proper flow paths will exist for RHRSWB
operation. This SR applies only to valves affecting the ;

direct flow path. This SR excludes valves that, if 1
mispositioned, would not affect system or subsystem
OPERABILITY. Also, 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. A valve is also
allowed to be in the nonaccident position, and yet
considered in the correct position, provided it can be '

realigned to its accident position. This is acceptable
because the RHRSWB System is a manually initiated system.

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
m ualigned, such as check valves.

The 31 day Frequency is based on engineering judgment, is
.

consistent with the procedural controls governing valve I
operation, and ensures correct valve positions. '

;

REFERENCES 1. USAR, Section X-8.2. |

| 2. USAR, Table VIII-5-1.

3. USAR, Chapter XIV. '

i

4. 10 CFR 50.36(c)(2)(ii).

,

-
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SW System and UHS
B 3.7.2

'

i

B 3.7 PLANT SYSTEMS

B 3.7.2 Service Water SW System and Ultimate Heat Sink (VHS)

BASES

BACKGROUND The SW System is designed to provide cooling water for the
,

removal of heat from equipment, such as the diesel i

generators (DGs) and Reactor Equipment Cooling (REC) System
heat exchangers, and to provide a supply of water for the
Residual Heat Removal Service Water Heat Exchangers through
the Residual Heat Removal Service Watar Booster (RHRSWB)
System pumps, required for a s: 'e reactor shutdown following
a Design Basis Accident (DBA) or transient. The SW System -

also provides cooling to unit components, as required,
during normal operation. The SW System also provides
cooling water to turbine building non-essential loads. In
the event of a loss of header pressure below 20 psig,
automatic valving is provided to shut off all supply to the
turbine building loop, thus assuring supply to the essential
Reactor Equipment Cooling System loads via the SW backup
cross tie valves.

The SW System consists of the UHS and two independent and
redundant subsystems. Each of the two SW subsystems is made
up of a header, two 8000 gpm pumps, a suction source,
valves, piping and associated instrumentation. Either of
the two subsystems is capable of providing the required
cooling capacity to support the required systems with one
pump operating. The two subsystems are separated from each
other so failure of one subsystem will not affect the
OPERABILITY of the other system.

Cooling water is pumped from the Missouri River by the SW
pumps to the essential components through the two main
headers. After removing heat from the components, the water
is collected into two discharge headers and routed to the
discharge canal where the water is returned to the river.
Service Water discharge from the turbine equipment
cooling (TEC) heat exchangers is routed to the
1A circulating water (CW) discharge tunnel.

APPLICABLE Sufficient water level is available for all SW System
SAFETY ANALYSES post LOCA cooling requirements when the river level is at

least 865 ft mean sea level with no additional makeup water
source available (Ref.1). A river level of 865 ft mean sea

(continued)
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SW System and UHS

| B 3.7.2

BASES
__

APPLICABLE level equates to a level of at least 863.2 ft mean sea level
SAFETY ANALYSES in the SW pump bay under postulated worst case conditions.

(continued) This level exceeds the 862.8 ft mean sea level submergence
requirements for necessary long term SW cooling. The
ability of the SW System to support long term cooling of the
reactor containment is assumed in evaluations of the
equipment required for safe reactor shutdown presented in
the USAR, Chapters V and XIV (Refs. 2 and 3, respectively).
These analyses include the evaluation of the long term
primary containment response afte. a design basis LOCA.

Th ability of the SW System to provide adequate cooling to
the identified safety equipment is an implicit assumption
for the safety analyses evaluated in References 2 and 3.
The ability to provide onsite emergency AC power is
dependent on the ability of the SW System to cool the DGs.
The long term cooling capability of the RHR, core spray, and
RHRSWB pumps is also dependent on the cooling provided by
the SW System.

The SW System, together with the UHS, satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 4).

LC0 The SW subsystems are independent of each other to the
degree that each has separate controls, power supplies, and
the operation of one does not depend on the other. In the
event of a DBA, one subsystem of SW is required to provide
the minimum heat removal capability assumed in the safety
analysis for the system to which it supplies cooling water.
To ensure this requirement is met, two subsystems of SW must
be OPERABLE. At least one subsystem will operate, if the
worst single active failure occurs coincident with the loss
of offsite power.

A subsystem is considered OPERABLE when it has an OPERABLE
UHS, two OPERABLE pumps, and an OPERABLE flow path capable
of taking suction from the intake structure and transferring
the water to the appropriate equipment.

The OPERABILITY of the UHS is based on having a minimum
river water level of 865 ft mean sea level and a maximum
water temperature of 90*F.

(continued)
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B 3.7.2

BASES

,

LC0 The isolation of the SW System to components or systems may
(continued) render those components or systems inoperable, but does not

affect the OPERABILITY of the SW System.

APPLICABILITY In MODES 1, 2, and 3, the SW System and UHS are required to I

be OPERABLE to support OPERABILITY of the equipment serviced
by the SW System. Therefore, the SW System and UHS are
required to be OPERABLE in these MODES.

In MODES 4 and 5, the OPERABILITY requirements of the SW
System and UHS are determined by the systems they support
and therefore,.the requirements are not the same for all
facets of operation in MODES 4 and 5. Thus, the LCOs of the
RHR Shutdown Cooling System (LC0 3.4.8, "RHR Shutdown

' Cooling System-Cold Shutdown," LC0 3.5.2, "ECCS-Shutdown,"
LC0 3.8.2, "AC Sources-Shutdown," LC0 3.9.7, "RHR-High Water )
Level," and LC0 3.9.8, "RHR-Low Water Level"), which require
portions of the SW System to be OPERABLE, will govern SW
System operation in MODES 4 and 5.

ACTIONS A.1

With one SW subsystem inoperable, the SW subsystem must be
restored to OPERABLE status within 30 days. With the unit
in this condition, the remaining OPERABLE SW subsystem is
adequate to perform the heat removal function. However, the
overall reliability is reduced because a single failure in
the OPERABLE SW subsystem could result in loss of SW

,

function. '

The 30 day Completion Time is based on the redundant SW
System capabilities afforded by the OPERABLE subsystem and
the low probability of an accident occurring during this
time period.

1

Required Action A.1 is modified by two Notes indicating that
the applicable Conditions of LC0 3.8.1, "AC Sources-
Operating," LC0 3.4.7, " Residual Heat Removal (RHR) Shutdown
Cooling System-Hot Shutdown," be entered and Required
Actions taken if the inoperable SW subsystem results in an

(continued)
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SW System and UHS
B 3.7.2

|

-BASES

ACTIONS Ad (continued)

inoperable DG or RHR shutdown cooling subsystem,
respectively. This is in accordance with LC0 3.0.6 and
ensures the proper actions are taken for these components,

i

B.1 and 8.2

If the SW subsystem cannot be rectored to OPERABLE status
within the associated Completion Time, or both SW subsystems
are inoperable, ar the VHS is determined inoperable the unit
must be placed in a MODE in which the LC0 does not apply.I

To achieve this status, the unit must be placed in at least
MODE 3 within 12 hours and in MODE 4 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 unit systems.

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

This SR verifies the river water level to be sufficient for
the proper operation of the SW pumps (net positive suction
head and pump vortexing are considered in determining this
limit). The 24 hour Frequency is based on operating
experience related to trending of the parameter variations
during the applicable MODES.

SR 3.7.2.2

Verification of the UHS temperaure ensures that the heat
removal capability of the SW System is within the
assumptions of the DBA analysis. The 24 hour Frequency is
based on operating experience related to trer. ding of the
parameter variations during the applicable MG"ES.

| (continued)
t

i
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SW System and UHS
.

B 3.7.2

BASES
-

SURVEILLANCE SR 3.7.2.3
REQUIREMENTS

(continued) Verifying the correct alignment for each manual, power
operated, and automatic valve in each SW subsystem flow path
provides assurance that the prcper flow paths will exist for
SW operation. This SR applias only to valves affecting the
direct flow path. This SR e<cludes valves that, if
mispositioned, would not affect system or subsystem
OPERABILITY. Also, 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. A valve is also
allowed to be in the nonaccident position, and yet
considered in the correct position, provided it can be
automatically realigned to its accident position within the
required time. 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.

This SR is modified by a Note indicating that isolation of
the SW System to components or systems may render those
components or systems inoperable, but does not affect the
OPERABILITY of the SW System. As such, when all SW pumps,
valves, and piping are OPERABLE, but a branch connection off
the main header is isolated, the SW System is still ,

1OPERABLE.

The 31 day Frequency is ba:ed on engineering judgment, is
consistent with the procedural controls governing valve |

operation, and ensures correct valve positions.

SR 3.7.2.4

This SR verifies that the automatic isolation valves of the
SW System will automatically switch to the safety or
emergency position to provide cooling water exclusively to
the safety related equipment during an accident event. This

| is demonstrated by the use of an actual or simulated
initiation signal. The initiation signal is caused by low

,

SW header pressure (2: 20 psig). This SR also verifies the|

automatic start capability of one of the two SW pumps in
each subsystem.

f

(continued)
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SW System and UHS
B 3.7.2 '

~

BASES

SURVEILLANCE SR 3.7.2.4 (continued)*

REQUIREMENTS

Operating experience has shown that these components usually
pass the SR when performed at the 18' month Frequency.
Therefore, this Frequency is concluded to be acceptable from
a reliability standpoint.

REFERENCES 1. NEDC 94-255, " Hydraulic Evaluation of Opening in
Intake Structure Guide Wall," June 14, 1995.

:

1
2. USAR, Chapter V.

1

3. USAR, Chapter XIV. '

)
4. 10 CFR 50.36(c)(2)(ii). !

|

|

I

1

|

|

|
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REC System
B 3.7.3

B 3.7 PLANT SYSTEMS l

B 3.7.3 Reactor Equipment Cooling (REC) System

BASES

BACKGP.0UND The REC System is designed to provide cooling water for the
removal of heat from equipment, such as the room coolers for
the core spray pump rooms and HPCI pump room, required for a
safe reactor shutdown following a Design Basis
Accident (DBA) or transient. The REC System also provides
cooling to unit components, as required, during normaloperation. In the event of a loss of REC System pressure,
automatic valving is provided to shut off all supply to
nonessential loads, thus assuring supply to the essential
loads.

The REC System consists of two, closed subsystems, each
consisting of two 1350 gpm pumps, a heat exchanger, valves,
piping and associated instrumentation. A 550 gallon
capacity head tank, located at the highest point of the
system, accommodates system volume changes, maintains static
pressure in the loops, detects gross leaks in the REC
System, and provides a means for adding water. Either of
the two subsystems is capable of providing the required
cooling capacity to support the required systems with one
REC pump operating. The two subsystems have sufficient
redundancy and independence from each other such that no
active component failure in one subsystem will affect the
OPERABILITY of the other. Additionally, each subsystem is
provided with Service Water backup cross tie valves to
provide required component cooling in the event of a passive
failure, such as a Class IE pipe break.

Cooling water is pum
REC heat exchangen , ped by the REC pumps, delivered to thewhich are cooled by the Service Water
System, and then to the components through the two main
headers. After removing heat from the components, the water
is then recirculated back to the REC pump suction.

APPLICABLE Either REC loop has sufficient capacity with one pumpSAFETY ANALYSIS operating to transfer the essential services design cooling
heat load during postulated transient or accident conditions
(Ref. 1). However, to provide additional margin, two REC

(continued)
!
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REC System
B 3.7.3

BASES

APPLICABLE pumps per loop are required to be OPERABLE to satisfy the
SAFETY ANALYSIS requirements of the LCO.

(continued)
The ability of the REC System to provide adequate cooling to
the identified safety equipment is an implicit assumption
for the safety analyses evaluated in Reference 1.

The REC System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

LC0 The REC subsystems are independent of each other to the
degree that each has separate controls, power supplies, and
the operation of one does not depend on the other. In the
event of a DBA, one subsystem of REC is required to provide
the minimum heat removal capability assumed in the safety
analysis for the system to which it supplies cooling water.
To ensure this requirement is met, two subsystems of REC
must be OPERABLE. At least one subsystem will operate, if
the worst single active failure occurs coincident with the
loss of offsite power.

A subsystem is considered OPERABLE when it has two OPERABLE
pumps, one OPERABLE heat exchanger, and an OPERABLE flow
path capable of transferring the water to the appropriate
equipment. Each REC subsystem's OPERABILITY requires that

,

its service water backup cross tie valves be OPERABLE. !

|

The OPERABILITY of the REC System is also based on having a
'

visible water level in the surge tank gauge glass and a
maximum supply water temperature of 95'F.

The isolation of the REC System to components or systems may
render those components or systems inoperable, but does not
affect the OPERABILITY of the REC System.

1

APPLICABILITY In MODES 1, 2, and 3, the REC System is required to be '

OPERABLE to support OPERABILITY of the equipment serviced by
the REC System. Therefore, the REC System is required to be
OPERABLE in these MODES.

,-

(continued)
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REC System
B 3.7.3

BASES

APPLICABILITY In MODES 4 and 5, the OPERABILITY requirements of the REC
(continued) System are determined by the systems it supports.

ACTIONS A_d

With one REC subsystem inoperable, the REC subsystem must be
restored to OPERABLE status within 30 days. With the unit
in this condition, the remaining OPERABLE REC subsystem is
adequate to perform the heat removal ' unction. However, the
overall reliability is reduced secause a single failure in
the OPERABLE REC subsystem could result in loss of REC
function.

The 30 day Completion Time is based on the redundant REC
System capabilities afforded by the OPERABLE subsystem and
the low probability of an accident occurring during this

| time period.

B.1 and B.2

If the REC subsystem cannot be restored to OPERABLE status
within the associated Completion Time, or both REC
subsystems are inoperable, 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 12 hours
and in MODE 4 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 unit systems.

!

SURVEILLANCE SR 3.7.3.1
REQUIREMENTS

This SR verifies the water level in the REC surge tank to be
| sufficient for the proper operation of the REC System
| (system volume changes, static pressure in the loops, and
i potential leakage in the system are considered in
i determining this limit). The 24 hour Frequency is based on

operating experience related to trending of the parameter
variations during the applicable MODES.

!

,

;

(continued)1
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REC System

| B 3.7.3

BASES

l SURVEILLANCE SR 3.7.3.2
REQUIREMENTS

(continued) Verification of the REC System temperature ensures that the
heat removal capability of the REC System is within the

! assumptions of the DBA analysis. The 24 hour Frequency is
based on operating experience related to trending of the
parameter variations during the applicable MODES.

SR 3.7.3.3 ,

Ve-| Tying the correct alignment for each manual, power
operated, and automatic valve in each REC subsystem flow
path provides assurance that the proper flow paths will
exist for REC operation. This SR does not apply to valves

; that are locked, sealed, or otherwise secured in position,
j since these valves were verified to be in the correct
' position prior to locking, sealing, or securing. A valve is |

also allowed to be in the nonaccident position, and yet
considered in the correct position, provided it can be

; automatically realigned to its accident position within the
.lrequired time. 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.

This SR is modified by a Note indicating that isolation of
the REC System to components or systems may render those
components or systems inoperable, but does not affect the
OPERABILITY of the REC System. As such, when all REC pumps,

| valves, and piping are OPERABLE, but a branch connection off
j the main header is isolated, the REC System is still
| OPERABLE.
I i

The 31 day Frequency is based on engineering judgment, is j
consistent with the procedural controls governing valve |
operation, and ensures correct valve positions.

!

l' .

! SR 3.7.3.4
i

! This SR verifies that the automatic isolation valves of the
REC System will automatically switch to the safety ori

emergency position to provide cooling water exclusively to'

,
(continued)
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REC System ,

B 3.7.3 |

' BASES ,

SURVEILLANCE SR 3.7.3.4 (continued)
REQUIREMENTS 4

the safety related equipment during an accident event. This
is demonstrated by the use of an actual or simulated '

initiation signal. The initiation signal is caused by low
REC heat exchanger outlet pressure (:s 60.5 psig for REC heat
exchanger outlet, s 61.5 psig for REC heat exchanger IA
outlet pressure, and s 59.5 psig for REC heat exchanger IB
outlet pressure). Also, a Group VI isolation signal will
open the REC heat exchanger service water outlet valves and
the REC critical loop supply valves to provide cooling water
to essential components.

Operating experience has shown that these components usually
pass the SR when performed at the 18 month Frequency.
Therefore, this Frequency is concluded to be acceptable from
a reliability standpoint.

i

REFERENCES 1. USAR, Section X-6.

2. 10 CFR 50.36(c)(2)(ii).

-

,

4
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CREF System
B 3.7.4

8 3.7 PLANT SYSTEMS

|
B 3.7.4 Control Room Emergency Filter System

|
1

|
BASES I

!
!

BACKGROUND The CREF System provides a radiologically controlled |
environment from which the unit can be safely operated- )
following a Design Basis Accident (DBA).

The safety related function of tM CREF System includes a
,

single high efficiency air filtration system for emergency |
treatment of recirculated air or cutside supply air. The

'

system consists of a prefilter, a high efficiency
particulate air (HEPA) filter, an activated charcoal 4

adsorber section, a supply fan, an emergency booster fan, an i
exhaust booster fan, and the associated ductwork and |
dampers. Prefilters and HEPA filters remove particulate imatter, which may be radioactive. The charcoal adsorbers '

provide a holdup period for gaseous iodine, allowing time
*

! for decay. |

The CREF System is a standby system. Upon receipt of the
initiation signal (s) (indicative of conditions that could
result in radiation exposure to control room personnel), the
CREF System automatically switches to the emergency bypass
mode of operation to prevent infiltration of contaminated i

air into the control room. A system of dampers isolates the
control room, and the recirculated air is routed through the
filter system. Outside air is taken in at the normal
ventilation intake and is mixed with the recirculated air
after being passed through the charcoal adsorber filter for

| removal of airborne radioactive particles.

The CREF System is designed to maintain the control room
environment for a 200 man day continuous occupancy after a
DBA without exceeding 5 rem whole body dose or its
equivalent to any part of the body. The CREF System will
pressurize the control room to 1 0.1 inches water gauge to
prevent infiltration of air from surrounding buildings and
the outside atmosphere. CREF System operation in
maintaining control room habitability is discussed in the,

! USAR, Chapters X and XIV, (Refs. I and 2, respectively).

!

'

(continued)
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CREF System
B 3.7.4

|

BASES (continued)

i

APPLICABLE
. The ability of the CREF System to maintain the i

SAFETY ANALYSES habitability of the control room is an explicit assumption
i

for the safety analyses presented in the USAR, Chapters X l

and XIV (Refs. I and 2, respectively). The CREF System is |
assumed to operate following a loss of coolant accident, |
fuel handling accident, main steam line break, and control
rod drop accident.

The CREF System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 4). ;

1

LC0 The CREF System is required to be OPERABLE, since total
system failure could result in exceeding a dose of 5 rem to
the control room operators in the event of a DBA.

The CREF System is considered OPERABLE when the individual
components necessary to control operator exposure are
OPERABLE. The system is considered OPERABLE when its
associated:

a. Fans are OPERABLE (one supply fan, the emergency
booster fan and the exhaust booster fan);

b. HEPA filter and charcoal adsorber are not excessively
restricting flow and are capable of performing their
filtration functions; and

c. Ductwork, valves, and dampers are OPERABLE, and air
circulation can be maintained..

In addition, the control room boundary must be maintained,
including the integrity of the walls, floors, ceilings,
ductwork, and access doors, such that the pressurization
limit of SR 3.7.4.4 can be met. However, it is acceptable
for access doors to be open for normal control room entry
and exit, and not consider it to be a failure to meet the
LCO.

(continued)
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i CREF System
B 3.7.4

l-
BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, the CREF System must be OPERABLE to
control operator exposure during and following a DBA, since
the DBA could lead to a fission product release.

In MODES 4 and 5, the probability and consequences of a DBA
are reduced because of the pressure and temperature
limitations in these MODES. Therefore, maintaining the CREF
System OPERABLE is not required in MODE 4 or 5, except for

4

the following situations under which significant radioactive |

releases can be postulated:
,

a. During operations with potential for draining the
reactor vessel (0PDRVs);

:

b. During CORE ALTERATIONS; and

c. During movement of irradiated fuel assemblies in the
| secondary containment.

|

ACTIONS AJ
The inoperable CREF System must be restored to OPERABLE

. status within 7 days. With the unit in this condition,
| there is no other system to perform control room radiation

. protection. The 7 day Completion Time is based on the low
probability of a DBA occurring during this time period.

B.1 and B.2

In MODE 1, 2, or 3, if the inoperable CREF System cannot be
; restored to OPERABLE status within the associated Completion

Time, the unit must be placed in a MODE that minimizes risk.'
4

To achieve this status, the unit must be placed in at least
MODE 3 within 12 hours and in MODE 4 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 unit systems.

,

!
i

i

[ (continued)
i.
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CREF System
B 3.7.4

BASES

ACTIONS C.1. C.2, and C.3

(continued) I
The Required Actions of Condition C are modified by a Note
indicating that LC0 3.0.3 does not apply. If moving
irradiated fuel assemblies while in MODE 1, 2, or 3, the 4

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.

During movement of irradiated fuel assemblies in the
secondary containment, during CORE .4LTERATIONS, or during
OPDRVs, if the inoperable CREF System cannot be restored to

-OPERABLE status within the required Completion Time,
activities that present a potential for releasing
radioactivity that might require isolation of the control :
room must be immediately suspended. This places the unit in '

a condition that minimizes risk.

If applicable, CORE ALTERATIONS and movement of irradiated i
'fuel assemblies in the secondary containment must be

suspended immediately. Suspension of these activities shall
not preclude completion of movement of a component to a safe
position. Also, if applicable, actions must be initiated
immediately to suspend OPDRVs to minimize the probability of
a vessel draindown and the sulsequent potential for fission
product release. Actions must continue until the OPDRVs are
suspended.

:

SURVEILLANCE SR 3.7.4.1
REQUIREMENTS ,

This SR verifies that the CREF System in a standby mode |
starts on demana and continues to operate. The system
should be checked periodically to ensure that it starts and
functions properly. As the environmental and normal
operating conditions of this system are not severe, testing i

the system once every month provides an adequate check on
this system. Since the CREF System does not contain
heaters, the system need only be operated for > 15 minutes
to demonstrate the function of the system. The 31 day
Frequency is based on the known reliability of the
equipment.

,

,

(continued)j
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CREF System
B 3.7.4

BASES

SURVEILLANCE SR 3.7.4.2
REQUIREMENTS

(continued) This SR verifies that the required CREF testing is performed
in accordance with the Ventilation Filter Testing Program
(VFTP). The CREF filter tests are in accordance with
Regulatory Guide 1.52 (Ref. 4). The VFTP includes testing
HEPA filter performance, charcoal adsorber efficiency,
minimum system flow rate, 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.

SR 3.7.4.3

This SR verifies that on an actual or simulated initiation
signal, the CREF System starts and operates. The LOGIC
SYSTEM FUNCTIONAL TEST in LC0 3.3.7.1, " Control Room
Emergen:. r 5 'It..r (CREF) System Instrumentation," overlaps
this F' w pnvide complete testing of the safety function.
The 18 .:M' Frequency is specified in Reference 4.

SR 3.7.4.4

This SR verifies the integrity of the control room enclosure
and the assumed inleakage rates of potentia.'ly contaminated
air. The control room positive pressure, with .espect to
potentially contaminated adjacent areas, is periodically
tested to verify proper function of the CREF System. During
the emergency mode of operation, the CREF System is designed
to slightly pressurize the control room 2 0.1 inches water
gauge positive pressure with respect to the adjacent areas
to prevent unfiltered inleakage. The CREF System is
designed to maintain this positive pressure at a flow rate
of f 990 cfm to the control room in the pressurization mode.
The Frequency of 18 months is consistent with industry
practice end other filtration systems SRs.

REFERENCES 1. USAR, Chapter X.

2. USAR, Chapter XIV.

3. 10 CFR 50.36(c)(2)(ii).

4. Regulatory Guide 1.52, Revision 2, March 1978.

-
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Air Ejector Offgas
B 3.7.5

8 3.7 PLANT SYSTEMS

B 3.7.5 Air Ejector Offgas

BASES

BACKGROUND During unit operation, steam from the low pressure turbine
is exhausted directly into the main condenser. Air and
noncondensible gases are collected in the main condenser,
then exhausted through the steam jet air ejectors (SJAEs) to
the Air Ejector Offgas System, where they undergo a hold-up
period of 30 minutes, and are then ext. ousted to the
Augmented Offgas Treatment Syst:m. The offgas from the main
condenser normally includes radioactive gases. '

The Augmented Offgas Treatment System has been incorporated
into the unit design to reduce the gaseous radwaste
emission. This system uses a catalytic recombiner to
recombine radiolytically dissociated hydrogen and oxygen.
The gaseous mixture is cooled and dried to reduce the
moisture content, passed through charcoal beds for delay and
decay of noble gas activity, and exhausted tnrough the
Elevated Release Point (ERP) with proper dilution. The
radioactivity of the gaseous mixture exiting through the ERP
is monitored by the ERP Exhaust Monitor Air Sampling System.

APPLICABLE A gross gamma activity rate limit of 0.39 Ci/sec noble gas
SAFETY ANALYSES release rate at the air ejectors (after 30 minute decay) is

used as the source term for the accident analysis of the
Augmented Offgas Treatment System. Using this source term,
the maximum offsite total body dose would be < 0.5 rem
(Ref. 1). However, a more restrictive limit of 1.0 Ci/sec
(prior to 30 minute decay) has been established to provide
an improved capability to detect fuel pin cladding failures
to allow prevention of serious degradation of fuel pin
cladding integrity which might result from plant operation
with a misoriented or misloaded fuel assembly. Therefore,
the gross gamma activity rate ensures that serious
degradation of fuel pin cladding integrity can be detected,
while maintaining the calculated offsite doses well within
the limits of 10 CFR 100 (Ref. 2).

The air ejector offgas limits satisfy Criterion 2 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

(continued)
Cooper B 3.7-22 Revision 0
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Air Ejector Offgas
B 3.7.5

BASES (continued)

LC0 To ensure compliance with the accident analysis for the
Augmented Offgas Treatment System and to provide improved
capability to detect fuel pin cladding failures, gross gamma
activity rate of noble gases shall be s 1.0 Ci/sec (prior to ;

30 minute decay).
J

4

APPLICABILITY The LC0 is applicable when steam is being exhausted to the
main condenser and the resulting rancondensibles are being
processed via the Air Ejector Offgas System. This occurs
dur...g MODE 1, and during MODES 2 and 3 with any main steam
line not isolated and the SJAE in operation. In MODES 4
and 5, main steam is not being exhausted to the main ,

condenser and the requirements are not applicable.

ACTIONS L.1

If the offgas radioactivity rate limit is exceeded, 72 hours
is allowed to restore the gross gamma activity rate to
within the limit. The 72 hour Completion Time is
reasonable, based on engineering judgment, the time required
to complete the Required Action, the large margins
associated with permissible dose and exposure limits, and
the low probability of an Air Ejector Offgas System rupture.

|

!

B.I. B.2. B.3.1 and 8.3.2 |

If the gross gamma activity rate is not restored tt, within
the limits in the associated Completion Time, all main steam |
lines or use SJAE must be isolated. This isolates the Air i

Ejector Offgas System from significant sources of
radioactive steam. The main steam lines are considered
isolated if at least one main steam isolation valve in each
main steam line is closed, and at least one main steam line
drain primary containment isolation valve is closed. The
12 hour Completion Time is reasonable, based on operating |

experience, to perform the actions from full power
conditions in an orderly manner and without challenging unit
systems.

i

i
t

|

(continued)
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Air Ejector Offgas
B 3.7.5

BASES

ACTIONS B.1. B.2. B.3.1. and B.3.2 (continued)

An alternative to Required Actions B.1 and 8.2 is to place ;

the unit in a MODE in which the LC0 does not apply. To i

achieve this status, the unit must be placed in at least
MODE 3 within 12 hours and in MODE 4 within 36 hours. The i

allowed Completion Times are reasonable, based on operating i
'experience, to reach the required unit conditions from full

power conditions in an orderly manner and without |;

| challenging unit systems.
1

1

i

SURVEILLANCE SR 3.7.5.1 )
REQU'"rMENTS !

This SR, on a 31 day Frequency, requires an isotopic
'

analysis of a representative offgas sample to ensure that
the required limits are satisfied. The noble gases to be
sampled are Xe-133, Xe-135, Xe-138, Kr-85m, Kr-87,

| and Kr-88. If the measured rate of radioactivity, as
| indicated by the Condenser Air Ejector Noble Gas Activity

Monitor, increases significantly (by 2 50% after correcting
| for expected increases due to changes in THERMAL POWER), an

isotopic analysis is also performed within 4 hours after the |
increase is noted, to ensure that the increase is not i
indicative of a sustained increase in the radioactivity ;

rate. The 31 day Frequency is adequate in view of other !
instrumentation that continuously monitor the offgas, and is |

acceptable, based on operating experience.

This SR is modified by a Note indicating that the SR is not
required to be performed until 31 days after any main steam
line is not isolated and the SJAE is in operation. Only in
this condition can radioactive fission gases be in the Air
Ejector Offgas System at significant rates,

i

REFERENCES 1. Letter from J. M. Pilant (NPPD) to G. E. Lear (NRC)
" Failed Fuel Pin Detection Capability," dated March 2,
1978.

2. 10 CFR 100.

| 3. 10 CFR 50.36(c)(2)(ii).
l

I
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Spent Fuel Storage Pool Water Level

B 3.7.6

8 3.7 PLANT SYSTEMS |

B 3.7.6 Spent Fuel Storage Pool Water Level

l

BASES l
1

BACKGROUND The minimum water level in the spent fuel storage pool meets
the assumptions of iodine decontamination factors following
a fuel handling accident.

A general description of the spent fuel storage pool design
is found in the USAR, Section X-3.0 (Ref.1). The
assumptions of tho fuel handling acc: dent are found in the
USAR, Section XIV-6.4 (Ref. 2).

APPLICABLE The water level above the irradiated fuel assemblies is an
SAFETY ANALYSES implicit assumption of the fuel handling accident. A fuel *

handling accident is evaluated to ensure that the
radiological consequences (calculated whole body and thyroid
doses at the exclusion area and low population zone
boundaries) are s 25% of 10 CFR 100 (Ref. 3) exposure
guidelines NUREG-0800 (Ref. 4). A fuel handling accident
could release a fraction of the fission product inventory by
breaching the fuel rod cladding as discussed in the
Regulatory Guide 1.25 (Ref. 5).

The fuel handling accid'ent is evaluated for the dropping of
an irradiated fuel assembly onto the reactor core. The
consequences of a fuel handling accident over the spent fuel
storage pool are no more severe than those of the fuel
handling accident over the reactor core, as discussed in the
USAR, Section XIV-6.1 (Ref. 6). The water level in the
spent fuel storage pool provides for absorption of water
soluble fission product gases and transport delays of
soluble and insoluble gases that must pass through the water
before being released to the secondary containment
atmosphere. This absorption and transport delay reduces the
potential radioactivity of the release during a fuel
handling accident.

The spent fuel storage pool water level satisfies
Criterion 2 of 10 CFR 50.36(c)(2)-(ii) (Ref. 7).

(continued)
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Spent Fuel Storage Pool Water Level
B 3.7.6

! BASES (continued)

( LC0 The specified water level preserves the assumptions of the
p fuel har.J1ing accident analysis (Ref. 2). As such, it is
; the minimum required for fuel movement within the spent fuel
! storage pool.

i

APPLICABILITY This LC0 applies during movement of irradiated fuel !

assemblies in the spent fuel storage pool since the
potential for a release of fission products exists.

. ACTIONS A.1

LC0 3.0.3 is not applicable while in MODE 4 or 5. However,
| because irradiated fuel assembly movement can occur in
'

MODE 1, 2, or 3, Required Action A.1 is modified by a Note
indicating that LC0 3.0.3 does not apply. If moving
irradiated fuel assemblies while in MODE 1, 2, or 3, the
fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not a sufficient reason to require a reactor

! shutdown.
|

| When the initial conditions for an accident cannot be met,
action must be taken to preclude the accident from

,
occurring. If the spent fuel storage pool level is less

| than required, the movement of irradiated fuel assemblies in
the spent fuel storage pool is suspended immediately.'

Suspension of this activity shall not preclude completion of
| movement of an irradiated fuel assembly to a safe position.
' This effectively precludes a spent fuel handling accident

from occurring. '

|
| SURVEILLANCE SR 3.7.6.1

REQUIREMENTS
This SR verifies that sufficient water is available in the

i event of a fuel handling accident. The water level in the
spent fuel storage pool must be checked periodically. The
7 day Frequency is acceptable, based on operating
experience, considering that the water volume in the pool is

! normally stable, and all water level changes are controlled
by unit procedures.

.

|

(continued)
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Spent Fuel Storage Pool Water Level
B 3.7.6

BASES -(continued)

|

L REFERENCES .1. USAR, Section X-3.0.

2. USAR, Section XIV-6.4.

3. 10 CFR 100.

| 4. NUREG-0800, Section 15.7.4, Revision 1, July 1981

5. Regulatory Guide 1.25, March 1972.

6. USAR, Section XIV-6.1.

7. 10 CFR 50.36(c)(2)(ii).

|

l'

|
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| Main Turbine Bypass System
B 3.7.7

>

B 3.7 PLANT SYSTEMS

B 3.7.7 Main Turbine Bypass System

BASES

BACKGROUND The Main Turbine Bypass System is designed to control steam
pressure when reactor steam generation exceeds turbine
requirements during unit startup, sudden load reduction, and
cooldown. It allows excess steam flow from the reactor to
the condenser without going through the turbine. The bypass
capacity of the system is 25% of the Nuclear Steam Supply
System rated steam flow. Sudden load reductions within the
capacity of the steam bypass can be accommodated without
safety relief valves opening or a reactor scram. The Main
Turbine Bypass System consists of three valves connected to
the main steam lines between the main steam isolation valves
and the turbine stop valves. Each of these three valves is
operated by hydraulic cylinders. The bypass valves are
controlled by the pressure regulation function of the
Turbine Digital Electro Hydraulic (DEH) Control System, as
discussed in the USAR, Section VII-ll.3 (Ref. 1). The
bypass valves are normally closed, and the DEH Control
System controls the turbine control valves that direct all
steam flow to the turbine. If the speed governor or the
load limiter restricts steam flow to the turbine, the DEH
Control System controls the system pressure by opening the
bypass valves. When the bypass valves open, the steam flows
from the bypass chest, through connecting piping, to the
pressure breakdown assemblies used to further reduce the
steam pressure before the steam enters the condenser.

APPLICABLE The Main Turbine Bypass System is assumed to function during
SAFETY ANALYSES the high energy line break analysis, as discussed in

References 2 and 3, and the feedwater controller failure
maximum demand transient, as discussed in Reference 4.
However, the feedwater controller failure maximum demand
transient defines the MCPR operating limits if one Main
Turbine Bypass Valve is inoperable.

The Main Turbine Bypass System satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 5).

|

(continued)
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Main Turbine Bypass System
B 3.7.7

!

BASES (continued)

LC0 The Main Turbine Bypass System is required to be OPERABLE to
limit peak pressure in the main steam lines and maintain
reactor pressure within acceptable limits during events that|

I cause rapid pressurization, so that the Safety Limit MCPR is
|

| not exceeded. With one Main Turbine Bypass Valve'

inoperable, modifications to the MCPR operating limits
(LC0 3.2.2, " MINIMUM CRITICAL POWER RATIO (MCPR)") may be
applied to allow this LC0 to be met. The MCPR operating
limits for one inoperable Main Turbine Bypass Valve are
specified in the COLR. An OPERABLE Main Turbine Bypass
System requires all three bypass valves to open in response
to increasing main steam line pressure. This response is
within the assumptions of the applicable analyses (Ref. 4).

APPLICABILITY The Main Turbine Bypass System is required to be OPERABLE at
2 25% RTP to ensure that the fuel cladding integrity Safety
Limit and the cladding 1% plastic strain limit are not
violated during the Applicable Safety Analyses transients. '

As discussed in the Bases for LC0 3.2.1, " AVERAGE PLANAR
LINEAR HEAT GENERATION RATE (APLHGR)," and LC0 3.2.2,
sufficient margin to these limits exists at < 25% RTP.
Therefore, these requirements are only necessary when
operating at or above this power level.

ACTIONS A.1

If one Main Turbine Bypass Valve is inoperable, and the MCPR
operating limits for one inoperable Main Turbine Bypass
Valve, as specified in the COLR, are not applied, the
assumptions of the design basis transient analyses may not
be met. Under such circumstances, prompt action should be
taken to restore the inoperable Main Turbine Bypass Valve to
OPERABLE status or adjust the MCPR operating limits
accordingly. The 2 hour Completion Time is reasonable,
based on the time to complete the Required Action and the
low probability of an event occurring during this period
requiring the Main Turbine Bypass System.

|

|
|

(continued)
|

|
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Main Turbine Bypass System
, 8 3.7.7

BASES

ACTIONS IL1
(continued)

If the inoperable Main Turbine Bypass Valve cannot be
restored to OPERABLE status and the MCPR operating limits
for one inoperable Main Turbine Bypass Valve are not applied
within 2 hours, or two or more Main Turbine Bypass Valves i

are inoperable, THERMAL POWER must be reduced to < 25% RTP.
As discussed in the Applicability section, operation at
< 25% RTP results in sufficient margin to the required
limits, and the Main Turbine Bypass System is not required
to protect fuel integrity during the Applicable Safety
Analyses transients. The 4 hour Completion Time is
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challeng:1g unit systems.

SURVEILLANCE SR 3.7.7.1
REQUIREMENTS

Cycling each main turbine bypass valve through at least half
of one cycle of full travel demonstrates that the valves are
mechanically OPERABLE and will function when required. The
31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions. Operating
experience has shown that these components usually pass the
SR when performed at the 31 day Frequency. Therefore, the
Frequency is acceptable from a reliability standpoint.

SR 3.7.7.2

The Main Turbine Bypass System is required to actuate
automatically to perform its design function. This SR
demonstrates that, with the required system initiation
signals, the valves will actuate to their required position.
The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit
outage and because of the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown the
18 month Frequency, which is based on the refueling cycle,
is acceptable from a reliability standpoint.

(continued)
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Main Turbine Bypass System !
B 3.7.7 i

BASES

SURVEILLANCE SR 3.7.7.3
,

REQUIREMENTS I
(continued) This SR ensures that the TURBINE BYPASS SYSTEM RESPONSE TIME

is in compliance with the assumptions of the appropriate
safety analyses. The response time limits are specified in
the COLR. The 18 month Frequency is based on the need to
perform this Surveillance under the conditions that apply
during a unit outage and because of the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power. Operating experience has shown the |
18 month Frequency, which is based on the refueling cycle, !
is a-ceptable from a reliability standpoint.

!

,

REFERENCES 1. USAR, Section VII-II.3.
;

2. Amendment 25 to the FSAR.

3. NEDC 96-006, " Estimate of Steam Tunnel's HELB,"
March 3, 1996.

l

4. USAR, Section XIV-5.8.1.
'

5. 10 CFR 50.36(c)(2)(ii).

!

,

,-

I
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AC Sources-0perating
B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources-Operating

BASES

BACKGROUND The unit AC Sources for the Class lE AC Electrical Power |

Distribution System consist of the offsite power sources '

(preferred power sources, normal and alternates), and the
onsite standby power sources (diesel generators (DGs)). As '

required by USAR, Appendix F (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 Class lE AC distribution system is divided into
redundant load groups, so loss of any one group does not
prevent the minimum safety functions from being performed.
Each load group has connections to two qualified offsite
power supplies and a single DG.

l
The offsite power sources are a startup station service
transformer (SSST) which connects to the 161 kV switchyard
and a separate emergency station service transformer (ESST)
energized by a 69 kV line. The 161 kV switchyard is
connected to one 161 kV line which terminates in a
switchyard near Auburn, Nebraska, and the 345/161 kV,
300 KVA auto-transformer which connects to the 345 kV l

switchyard. The 345 kV switchyard has five lines which
terminate in switchyards near Booneville, Iowa; Hallam, 1

Nebraska; St. Joseph, Missouri; Fairport, Missouri; and
Nebraska City, Nebraska. The ESST is fed by a 69 kV line
which is part of a subtransmission grid of the Omaha Public
Power District. If the normal station service
transformer (NSST) (powered by the main generator) is lost,
the SSST, which is normally energized, will automatically
energize all plant buses, including the critical buses. If

the SSST fails to energize the critical i'uses, the ESST,
which is normally energized, will automatically energize
both critical buses. If the ESST were also to fail, the
emergency diesel generators would automatically energize
their respective buses. A detailed description of the
offsite power network and circuits to the onsite Class lE
critical buses is found in the USAR, Section VIII-2.0

(Ref. 2).

(continued)
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AC Sources-Operating
B 3.8.1

BASES

BACKGROUND A qualified offsite circuit consists of all breakers,
(continued) transformers, switches, irterrupting devices, cabling, ard

controls required to transmit power from the offsite
transmission network to the onsite Class lE critical bus or
buses.

During plant operation, the critical buses IF and IG are
energized from the NSST when the main generator is online
via bus lA or 18. If the normal transformer fails or the
main generator trips off the line, an automatic fast
transfer of the loads to the SSST occurs. The SSST rating
is sufficient such that the emergency service loads can be
connected under accident conditions while the buses are
supplying normal plant loads.

In the event both the normal and startup power source are
lost, the ESST will supply the critical buses IF and IG
after a one second time delay to provide load shedding. The
ESST rating is sufficient such that, following load
shedding, the emergency service loads can be sequentially
connected under accident conditions.

The onsite standby power source for 4.16 kV critical
buses IF and IG consists of two DGs. DG-1 and DG-2 are
dedicated to critical buses IF and 1G, respectively. A DG
starts automatically on a loss of coolant accident (LOCA)
signal (i.e., low reactor water level signal or high drywell
pressure signal) or on a critical bus degraded voltage or
undervoltage signal. After the DG has started, it
automatically ties to its respective bus after offsite power
is tripped as a consequence of critical bus undervoltage or
degraded voltage, independent of or coincident with a LOCA
signal. The DGs also start and operate in the stand 8;y mode
without tying to the critical bus on a LOCA signal Glone.
Following the trip of offsite power, all loads are shed from
the critical bus. When the DG is tied to the critical bus,
loads are then sequentially connected to its respective
critical bus. The sequencing logic controls the permissive
and starting signals to motor breakers to prevent
overloading the DG.

In the event of a loss of both offsite power sources, 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 LOCA.

!

(continued)
,
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AC Sources-Operating

B 3.8.1

BASES

BACKGROUND Certain required plant loads are returned to service in a
(continued) predetermined sequence in order to prevent overloading of

the DGs in the process. Within 44 seconds after the
initiating signal is received, all automatic and permanently
connected loads needed to recover the unit or maintain it in
a safe condition are returned to service. The failure of
any one DG does not impair safe shutdown because each OG
serves an independent, redundant 4.16 kV critical bus. The
remaining DG and critical bus have sufficient capacity to
mitigate the consequences of a DBA, support the shutdown of i

|the unit, and maintain the unit in a safe condition. '

Ratings for the DGs satisfy the requirements of Safety
Guide 9 (Ref. 3). DG-1 and DG-2 have the following ratings:

1

a. 4000 kW-continuous,

b. 4700 kW-2000 hours per year,

c. 5000 kW-320 hours / total,

d. 4400 kW-2 hours per day. 1

APPLICABLE The initial conditions of DBA and transient analyses in the
SAFETY ANALYSES USAR, Chapter VI (Ref. 4) and Chapter XIV (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 3.5, Emergency Core Cooling Systems (ECCS) and
Reactor Core Isolation Cooling (RCIC) System; 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
unit. This includes maintaining the onsite or offsite AC
sources OPERABLE during accident conditions in the event of:

(continued)
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AC Sources-0perating 1

0 3.8.1 '

'8ASES

|
APPLICABLE a. An assumed loss of all offsite power or all onsite AC

,SAFETY ANALYSES power; and '

(continued)
b. A worst case single failure.

AC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii)
i(Ref. 6).

LC0 Two qualified circuits between the offsite transmission
network and the onsite Class IE Distribution System and two
separate and independent DGs (DG-1 and DG-2) ensure
availability of the required power to shut down the reactor
and maintain it in a safe shutdown condition after an
abnormal operational transient or a postulated DBA.

Qualified offsite circuits are those that are described in
the USAR, and are part of the licensing basis for the unit.

,

Each offsite circuit must be capable of maintaining rated
!

frequency and voltage, and accepting required loads during '

an accident, while connected to a critical bus. Each
offsite circuit consists of incoming breaker and disconnect
to the respective SSST or ESST, ti.e SSST and ESST
transformers, and the respective circuit path including i

feeder breakers to one of the two 4.16 kV critical buses
(one offsite circuit must be capable of providing power to
one 4.16 kV critical bus and the other offsite circuit must
be capable of providing power to the other 4.16 kV critical
bus). For the SSST, the circuit also includes the
intermediate non-critical bus.

Each DG must be capable of starting, accelerating to rated
speed and voltage, and connecting to its respective 4.16 kV
critical bus on detection of bus undervoltage. This
sequence must be accomplished within 14 seconds. Each DG
must also be. capable of acct:pting required loads within the

| assumed loading sequence intervals, and must 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 standby with
the engine hot and DG in standby with the engine at ambient
condition. Proper sequencing of loads, including load
shedding, is a required function for DG OPERABILITY.

;

!'
(continued)

,
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AC Sources-0perating '

B 3.8.1

1

BASES

LC0 The AC sources must be separate and independent (to the
(continued)

extent possible) dependence are complete.
of other AC sources. For the DGs, the

separation and in For the offsite
AC sources, the separation and independence are to the
extent practical. A circuit may be connected to more than

I one 4.16 kV critical bus, with fast transfer capability, as I

applicable, to the other circuit OPERABLE, and not violate I

separation criteria. A circuit that is not connected to a'

critical bus is required to have OPERABLE automatic or fast i
transfer interlock mechanisms, as applicable, to one '

critical bus to support OPERABILITY of that circuit. That
is, power can be supplied to both critical buses via the
SSST provided that the automatic transfer capability to the
ESST exists for one of the critical buses. However, if !

. power is supplied to both critical buses via the ESST, then
one offsite circuit is ino)erable, since no automatic
transfer capability from tie ESST to the SSST exists.
Additionally, power to the critical huses is allowed to be
supplied from the NSST. In this case, the SSST offsite
circuit is considered OPERABLE provided the automatic
transfer capability from the NSST to the SSST is OPERABLE
for one of the critical buses. For the ESST to be ;

considered OPERABLE, the automatic transfer capability from !
the NSST to the ESST must be OPERABLE for the other critical
bus (the automatic transfer capability from the NSST to the
ESST is allowed to go through an intermediate step of
transferring to the first offsite source, i.e., SSST).

APPLICABILIT) The AC sources are required to be OPERABLE in MODES 1, 2,
and 3 to ensure that:
a. Acceptable fuel design limits and reactor coolant

pressure boundary limits are not exceeded as a result
of abnormal operational transients; and

b. Adequate are 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 4 and 5 are covered in
LC0 3.8.2, "AC Sources-Shutdown."

ACTIONS A.1

To ensure a highly reliable power source remains with one
offsite circuit inoperable, it is necessary to verify the
availability of the remaining offsite circuit on a more
frequent basis. Since the Required Action only specifies

(continued)
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AC Sources-0perating
B 3.8.1

BASES

ACTIONS M (continued)
| " perform," a failure of SR 3.8.1.1 acceptance criteria does
! not result in a Required Action not met. However, if the

| second circuit fails SR 3.8.1.1, the second offsite circuit

| is inoperable, and Condition C, for two offsite circuits
inoperable, is entered.

M

| Required Action A.2, which only applies if the division
I cannot be powered from an offsite source, is intended to
' provide assurance that an event with a coincident single

failure of the associated DG does not result in a complete
. loss of safety function of critical systems. These features
! are designed with redundant safety related divisions (i.e.,
' single division systems are not included). Redundant

required features failures consist of inoperable features
associated with a division redundant to the division that
has no offsite power.

| The Completion Time for Required Action A.2 is intended to
| allow time for the operator to evaluate and repair any
| discovered inoperabilities. This Completion Time also
| allows 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:i

a. The division has no offsite power supplying its loads;
; and
|

b. A redundant required feature on the other division is
I inoperable.

If, at any time during the existence of this Condition (one
offsite circuit inoperable) a redundant required feature
subsequently becomes inoperable, this Completion Time would
begin to be tracked.

Discovering no offsite power to one 4.16 kV critical bus of
! the onsite Class lE Power Distribution System coincident

with one or more inoperable required support or supported
features, or both, that are associated with any other

| critical bus that has offsite power, results in starting the
Completion Times for the Required Action. Twenty-four hours''

is acceptable because it minimizes risk while allowing timet

(continued)
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AC Sources-Operating
B 3.8.1

,

BASES

ACTIONS M (continued)
for restoration before the unit is subjected to transients
associated with shutdown.

The remaining OPERABLE offsite circuit and DGs are adequate ;
to supply electrical power to the onsite Class IE '

Distribution Systein. Thus, on a component basis, single
failure protection may have been lost for the required i
feature's function; however, function is not lost. The i

24 hour Completion Time takes into account the component i

OPERABILITY of the redundant courterpart to the inoperable
required feature. Additionally, the 24 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.

A.3

The 4.16 kV critical bus design and loading is sufficient to I
allow operation to continue in Condition A for a period that |

should not exceed 7 days. With one offsite 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 OPERABLE offsite circuit and DGs are adequate to
supply electrical power to the onsite Class IE Distribution
System.

The 7 day Completion Time takes into account the redundancy,
capacity and capability of the remaining AC sources,
reasonable time for repairs, and the low probability of a
DBA occurring during this period.

The second Completion Time for Required Action A.3
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
7 days. This situation could lead to a total of 14 days,
since initial failure to meet the LCO, to restore the

|

(continued)
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B 3.8.1

BASES

ACTIONS A.3 (continued)

offsite circuit. At this time, a DG could again become
inoperable, the circuit restored OPERABLE, and an additional
7 days (fer a total of 21 days) allowed prior to complete
restoration of the LC0. The 14 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 7 day and 14 day Completion Times means that both
Completion Times apply simultaneously, and the more
reste1ctive Completion Time must be met.

Similar to Required Action A.2, the second Completion Time
of Required Action A.3 allows for an exception to the normal
" time zero" for beginning the allowed outage time " clock."
This exception results in establishing the " time zero" at
the time the LC0 was initially not met, instead of at the
time that Condition A was entered.

M
To ensure a highly reliable power source remains with one DG
inoperable, it is necessary to verify the availability of
the offsite 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 circuit
fails to pass SR 3.8.1.1, it is inoperable. Upon offsite
circuit inoperability, additional Conditions must the.n be
entered.

M
Required Action B.2 is intendec 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. T1ese features are designed
to be powered from redundant safety related 4.16 kV critical
buses. Redundant required features failures consist of
inoperable features associated with a critical bus redundant
to the critical bus that has an inoperable DG.

(continued)
,
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BASES

ACTIONS fL2 (continued)

The Completion Time is intended to allow the 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 "clcck."
In this Required Action the Completion Time only begins on
discovery that both:

a. An inoperable DG exists; and

b. A redundant required feature on the other division is
inoperable.

If, at any time during thc existence of this Condition (one
DG inoperable), a redundant required feature subsequently
becomes inoperable, this Completion Time begins to be
tracked.

Discovering one DG inoperable coincident with one or more
inoperable required support or supported features, or both,
that are associated with the OPERABLE DG 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 station to transients
associated with shutdown.

The remaining OPERABLE DGs and offsite circuits are adequate
to supply electrical power to the onsite Class IE
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 component
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, reasonable time for repairs, and low
probability of a DBA occurring during this period.

B.3.1 and 8.3.2

! Required Action B.3.1 provides an allowance to avoid
i unnecessary testing of OPERABLE DGs. If it can be

determined that the cause of the inoperable DG does not

(continued)

| Cooper B 3.8-9 Revision 0
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AC Sources-Operating
B 3.8.1

BASES

ACTIONS B.3.1 and B.3.2 (continued)

exist on the OPERABLE DG, SR 3.8.1.2 does not have to be
performed. If the cause of inoperability exists on other i

DG(s), they are declared inoperable upon discovery, and '

Condition E of LC0 3.8.1 is entered. Once the failure is
repaired, and the common cause failure no longer exists,
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 3.9.1.2 suffices to
provide assurance of continued OPEKABILITY of the remaining
DG.

i

In the event the inoperable DG is restored to OPERABLE
status prior to completing either B.3.1 or B.3.2, the plant
corrective action program will continue to evaluate the
common cause possibility. 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 a
reasonable time to confirm that the OPERABLE DG is not
affected by the same problem as the inoperable DG,

Bd

In Condition B, the remaining OPERABLE DG and
offsite circuits are adequate to supply electrical power to
the onsite Class lE Distribution System. The 7 day
Completion Time takes into account the capacity and

| capability of the remaining AC sources, reasonable time for
! repairs, and 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, an
offsite circuit is inoperable and that circuit is
subsequently restored OPERABLE, the LC0 may already have
been not met for up to 7 days. This situation could lead to
a total of 14 days, since initial failure of the LCO, to

! restore the DG. At this time, an offsite circuit could
again become inoperable, the DG restored OPERABLE, and an

(continued)
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AC Sources-0perating
B 3.8.1

BASES

ACTIONS B.4 (continued)

additional 7 days (for a total of 21 days) allowed prior to
complete restoration of the LCO. The 14 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 7 day and 14 day Completion Times
means that both Completion Times apply simultaneously, and
the more restrictive must be met.

Similar to Required Action B.2, the second Completion Time
of Required Action B.4 allows for an exception to the normal
" time zero" for beginning the allowed outage time " clock."
This exception resd ts in establishing the " time zero" at
the time that the LC0 was initially not met, instead of the
time that Condition B was entered.

C.1 and C.2

Required Action C.1 addresses actions to be taken in the
event of inoperability of redundant required features
concurrent with inoperability of two offsite circuits.
Required Action C.1 reduces the vulnerability to a loss of
function. The Completion Time for taking these actions is
reduced to 12 hours from that allowed with one division
without offsite power (Required Action A.2). The rationale
for the reduction to 12 hours is that Regulatory Guide 1.93
(Ref. 8) allows a Completion Time of 24 hours for two
required offsite circuits inoperable, based upon the
assumption that two complete safety divisions are OPERABLE.
When a concurrent redundant required feature failure exists,
this assumption is not the case, and a shorter Completion
Time of 12 hours is appropriate. These features are
designed with redundant safety related divisions, (i.e.,
single division systems are not included in the list).
Redundant required features failures consist of any of these
features that are inoperable because any inoperability is on
a division redundant to a division with inoperable offsite
circuits.

The Completion Time for Required Action C.1 is intended to
| allow the operator time to evaluate and repair any
| discovered inoperabilities. This Completion Time also
|
|

(continued)
i
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AC Sources-Operating
B 3.8.1

BASES

ACTIONS C.1 and C.2 (continued)

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. Both offsite circuits are inoperable; and

b. A redundant required feature is inoperable.

If, at any time during the existence of this Condition (both
offsite circuits inoperable), a redundant required feature i
subsequently becomes inoperable, this Completion Time begins
to be tracked.

According to the recommendations in Regulatory Guide 1.93 |
(Ref. 8), operation may continue in Condition C for a period |
that should not exceed 24 hours. This level of degradation '

means that the offsite electrical power system may not have
the capability to effect a safe shutdown and to mitigate the
effects of an accident; however, the onsite AC sources have |
not been degraded. This level of degradation generally
corresponds to a total loss of the immediately accessible
offsite power sources.

; Because of the normally high availability of the offsite
sources, this level of degradation may appear to be more
severe than other combinations of two AC sources inoperable
that involve one or more DGs inoperable. However, two

'; factors tend to decrease the severity of this degradation
level:

a. The configuration of the redundant AC electrical power
system that remains available is not susceptible to a
single bus or switching failure; and

<

b. The time required to detect and restore an unavailable
| offsite power source is generally much less than that
| required to detect and restore an unavailable onsite

AC source.

With both of the offsite circuits inoperable, sufficient
onsite AC sources are available to maintain the unit in a

| safe shutdown condition in the event of a DBA or trar,sient.

In fact, a simultaneous loss of offsite AC sources, a LOCA,

(continued)
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BASES

ACTIONS C.1 and C.2 (continued)

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 in Required Action C.2 provides a period of
time to effect restoration of one of the offsite circuits
commensurate with the importance of maintaining an AC I

electrical power system capable of meeting its design
criteria.

According to the recommendations in Regulatory Guide 1.93
(Ref. 8), with the available offsite AC sources two less
than required by the LCO, operation may continue for j
24 hours. If both offsite sources are restored within !

24 hours, unrestricted operation may continue. If only one
offsite source is restored within 24 hours, power operation
continues in accordance with Conditicn A.

1

0.1 and D.2 !

Pursuant to LC0 3.0.6, the Distribution Systems - Operating |

ACTIONS would not be entered even if all AC sources to it
were inoperable, resulting in de-energization. Therefore,
the Required Actions of Condition 0 are modified by a Note
to indicate that when Condition D is entered with no AC
source to any 4.16 kV critical bus, ACTIONS for LC0 3.8.7,
" Distribution Systems-0perating," must be immediately
entered. This allows Condition D to provide requirements
for the loss of the offsite circuit and one DG without
regard to whether a division is de-energized. LC0 3.8.7
provides the appropriate restrictions for a de-energized
4.16 kV critical bus.

In Condition D, individual redundancy is lost in both the
.

offsite electrical power system and the onsite AC electrical
'

power system. Since power system redundancy is provided by
two diverse sources of power, however, the reliability of
the power systems in this Condition may appear higher than
that in Condition C (loss of both offsite circuits). This
difference in reliability is offset by the susceptibility of
this power system configuration to a single bus or switching
failure. The 24 hour Completion Time takes into account the
capacity and capability of the remaining AC sources,

| reasonable time for repairs, and the low probability of a
| DBA occurring during this period.
I

|

(continued)
!
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AC Sources-Operating
B 3.8.1

BASES

ACTIONS L.l
(continued)

With two DGs inoperable, there is no remaining standby AC
source. 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
the majority of ESF equipment at 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 unit generator
trip could also result in a total loss of offsite AC power,
however, 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 the recommendations in Regulatory Guide 1.93
(Ref. 8), with both DGs inoperable, operation may continue
for a period that should not exceed 2 hours.

F.1 and F.2

If the inoperable AC electrical power sources cannot be
restored to OPERABLE status within the associated 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 12 hours and to' MODE 4
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.

G.1

Condition G corresponds to a level of degradation in which
iall redundancy in the AC electrical power supplies has been |

lost. At this severely degraded level, any further losses I
in the AC electrical power system will cause a loss of I
function. Therefore, no additional time is justified for I

continued operation. The station is required by LC0 3.0.3
to commenca a controlled shutdown.

(continued)
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B 3.8.1

BASES (continued)

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 USAR,
Appendix F (Ref. 1). 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. 9), Regulatory Guide 1.108 (Ref.10), and Regulatory
Guide 1.137 (Ref.11).

The minimum steady state output voltage of 3950 V is
approximately 95% of the nominal 4160 V output voltage.
This value, which is consistent with ANSI C84.1 (Ref.12),

,

'

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 4400 V is equal to the maximum operating voltage
specified for 4000 V motors. It ensures that for a lightly
loaded distribution system, 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 equal to i 2% of the 60 Hz nominal frequency and are I
derived from the recommendations found in Safety Guide 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 i

are connected to their preferred power source and that
appropriate independence of offsite circuits is maintained. 4

This can be accomplished by verifying that a critical bus is
energized and that the status of offsite supply breakers
displayed in the control room is correct. The 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.

(continued)
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;

BASES !

1

SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7
REQUIREMENTS

(continued) These SRs help to ensure the availability of the standby
electrical power supply to mitigate DBAs and transients and i

maintain the unit in a safe shutdown condition.

To minimize the wear on moving parts that do not get
lubricated when the engine is not running, these SRs have
been modified by a Note (Note 2 for SR 3.8.1.2 and Note 1
for SR 3.8.1.7) to indicate that all DG starts for these
Surveillances may be preceded by an engine prelube period
and (only for SR 3.8.1.2) followed by a warmup prior to
load.ng.

For the purposes of this testing, the DGs are manually
started from standby conditions. Standby conditions for a
DG mean that the diesel engine coolant and oil are being
periodically circulated and temperature is being maintained
consistent with manufacturer recommendations.

In order to reduce stress and wear on diesel engines, the
manufacturer recommends a modified start 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 Note 3 to SR 3.8.1.2, which is only
applicable when such modified _ start procedures are
recommended by the manufacturer.

'

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG
starts from standby conditions and achieves required voltage
and frequency within 14 seconds. The minimum voltage and
frequency stated in the SR are those necessary to ensure the
DG can accept DBA loading while maintaining acceptable
voltage and frequency levels. Stable operation at the
nominal voltage and frequency values is also essential to

| establishing DG OPERABILITY, but a time constraint is not
imposed. This is because a typical DG will experience a
period of voltage and frequency oscillations prior to

| reaching steady state operation if these oscillations are
| not dampened by load application. This period may be

extended beyond the 14 second acceptance criterion and could
be cause for failing the SR. In lieu of a time constraint
in the SR, monitoring and trending of the actual time to
reach steady state operation will be performed as a

i

(continued)-
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BASES

SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7 (continued)
REQUIREMENTS

means of ensuring there is no voltage regulator or governor
degradation which could cause a DG to become inoperable.
The 14 second start requirement supports the assumptions in
the design basis 10CA analysis of USAR, Section VIII-5.2
(Ref. 13). The '.4 second start requirement is not
applicable tc ,R 3.8.1.2 (see Note 3 of SR 3.8.1.2), when a
modified start procedure as described above is used. If a l

modified start is not used, the 14 second start requirement
'

of SR 3.8.1.7 applies.

Since SR 3.8.1.7 does require a 14 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 procedure is the intent of Note 1 of
SR 3.8.1.2.

The 31 day Frequency for SR 3.8.1.2 is consistent with
Regulatory Guide 1.9 (Ref. 9). 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.

SR 3.8.1.3

This Surveillance provides assurance that the DGs are
capable of synchronizing and accepting greater than or equal
to the equivalent of the maximum expected accident loads. A
minimum run time of 2 hours is required to stabilize engine
temperatures, while minimizing the time that the DG is
connected to the offsite source.

Although no power factor requirements are established by
this SR, the DG is normally operated at a power factor
between 0.8 lagging and 1.0 while synchronized to the grid.
Since the generator is rated at a particular KVA at 0.8
power factor, the 0.8 value is the design rating of the
machine. The 1.0 value is an operational condition where
the reactive power component is zero, which minimizes the

| reactive heating of the generator. Operating the generator
| at a power factor between 0.8 lagging and 1.0 avoids adverse
| conditions associated with underexciting the generator and
| more closely represents the generator operating requirements

when performing its safety function (running isolated on its

(continued)
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B 3.8.1

BASES

SURVEILLANCE SR 3.8.1.3 (continued)
REQUIREMENTS

associated critical bus). Because each DG is rated at
4000 kW at 0.8 power factor (pf), the required load band is
2 3600 kW at 2 0.8 pf (2 90*/. of rated load, in accordance
with Regulatory Guide 1.9, Ref. 9) and less than or equal to
rated load. This load band brackets the maximum expected
accident loads. 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 maintai., DG OPERABILITY.

T!.e 31 day Frequency for this Survefilance is consistent
with Regulatory Guide 1.9 (Ref. 9).

Note 1 modifies this Surveillance to indicate 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 modifies this Surveillance by stating that momentary
transients because of changing bus loads do not invalidate
this test. Similarly, momentary power factor transients
above the limit 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.

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
equivalent volume in gallons, and is selected to ensure
adequate fuel oil for approximately 5 hours of DG operation
at full load.

(continued)
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B 3.8.1

BASES

SURVEILLANCE SR 3,8.1.4 (continued)
REQUIREMENTS

The 31 day Frequency is adequate to ensure 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 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
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 Frequency is consistent with
Regulatory Guide 1.137 (Ref. 11). This SR is for preventive
maintenance. The presence of water does not necessarily
represent a failure of this SR provided that accumulated
water is removed during performance of this Surveillance.

SR 3.8.1.6

This Surveillance demonstrates that each required fuel oil
transfer pump operates and automatically transfers fuel oil
from the storage tanks to the associated day tank. It is
required to support continuous operation of standby power
sources. This Surveillance provides assurance that the fuel
oil transfer pump is OPERABLE, the fuel oil piping system is
intact, the fuel delivery piping is not obstructed, and the
controls and control systems for automatic fuel transfer
systems are OPERABLE.

The Frequency for this SR corresponds to the testing
requirements for pumps as contained in the ASME Boiler and
Pressure Vessel Code, Section XI (Ref. 14).

(continued)
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SURVEILLANCE SR 3.8.1.8 !

REQUIREMENTS
(continued) Transfer of each 4.16 kV critical bus power supply from the

normal offsite circuit to the alternate offsite circuit
demonstrates the OPERABILITY of the alternate circuit
distribution network to power the shutdown loads. The
18 month Frequency of the Surveillance is based on

1
engineering judgment taking into consideration the plant '

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 I

pass the SR when oerformed on the 18 month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability stanipoint.

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. Credit may be taken for unplanned events
'

that satisfy thi.s SR.
]

SR 3.8.1.9 !

Consistent with IEEE 387-1995 I.Ref: 15), Section 7.5.9 and
Table 3, this SR requires demnstration once per 18 months
that the DGs can start and rur, continuously at full load
capability for an interval of not less than 8 hours-6 hours
of which is at a load equivalent to 90-100% of the
continuous rating of the DG, and 2 hours of which is at a
load iquivalent to 105% to 110% of 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 prelube and warmup, discussed in SR 3.8.1.2,
and for gradual loading, discussed in SR 3.8.1.3, are
applicable to this SR.

In order to ensure that the DG is tested unaer load
conditions that are as close to design conditions as
possible, testing must be performed using a power factor
s 0.9. This power factor is chosen to be representative of
the actual design basis inductive loading that the DG could

,

| (continued)
!
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BASES

SURVEILLANCE SR 3.8.1.9 (continued)
REQUIREMENTS

experience. A 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. |

1

The 18 month Frequency is conservative with respect to the
i

recommendations of IEEE 387-1995 (Ref. 15). IEEE 387-1995 |
(Ref. 15), Section 7.5.9 and Table 3, require this SR to be
performed during refueling outages once per 24 months. The 1

18 month Frequency takes into consideration plant conditions
required to perform the Surveillance; and is intended to be i

consistent with expected fuel cycle lengths.

This Surveillance has been modified by two Notes. Note 1
states that momentary transients due to changing bus loads
do not invalidate this test. Similarly, momentary power
factor transients above the limit do not invalidate the
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 would challenge continued steady state operation and,
as a result, plant safety systems. Credit may be taken for
unplanned events that satisfy this SR.

SR 3.8.1.10

Under LOCA conditions and loss of offsite power, loads are
sequentially connected to the bus by a timed logic sequence.
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.

|.
The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 10),

j paragraph 2.a.(2); takes into consideration plant conditions
required to perform the Surveillance; and is intended to bei

' consistent with expected fuel cycle lengths.
,

(continued),
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BASES

SURVEILLANCE SR 3.8.1.10 (continued)
REQUIREMENTS !

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. Credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.11
I

In the event of a DBA coincident with a loss of offsite !
power, 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 DG operation during a loss of
offsite power actuation test signal in conjunction with an |

ECCS initiation signal. This test verifies all actions
encountered from the loss of offsite power and loss of
coolant accident, 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 maintain the required voltage and
frequency.

The DG auto-start time of 14 seconds is derived from |
requirements of the accident analysis for responding 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 has
been achieved.

The requirement to verify the connection and power supply of
permanent and auto-connected 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
hardship or potential for undesired operation. For
instance, Emergency Core Cooling Systems (ECCS) injection
valves are not desired to be stroked open, or systems are
not capable of being operated at full flow. 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

(continued)
,
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AC Sources-0perating
B 3.8.1

BASES

SURVEILLANCE SR 3.8.1.11 (continued)
REQUIREMENTS

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 plant
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 two Notes. The reason for Note 1 is
to minimize wear and tear on the 'Gs during testing. For
the purpose of this testing, the DGs must be started from
standby conditions, that is, with the 'ngine coolant and oil
being periodically circulated and temperature maintained
consistent with manufacturer recommendations. The reason
for Note 2 is that performing the Surveillance would remove
a required offsite circuit from service, perturb the
electrical distribution system, and challenge safety
systems. Credit may be taken for unplanned events that
satisfy this SR.

REFERENCES 1. USAR, Appendix F.

2. USAR, Section VIII-2.0.

3. Safety Guide 9, Revision 0, March 1971.

4. USAR, Chapter VI.

5. USAR, Chapter XIV.

6. 10 CFR 50.36(c)(2)(ii).

7. Generic Letter 84-15.

8. Regulatory Guide 1.93.

9. Regulatory Guide 1.9, Revision 3, July 1993.

10. Regulatory Guide 1.108.

l 11. Regulatory Guide 1.137.

! (continued)
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AC Sources-Operating
B 3.8.1

. .

BASES

REFERENCES 12. ANSI C84.1, 1970.
(continued)

13. USAR, Section VIII-5.2. ;

14. ASME Boiler and Pressure Vessel Code, Sec' tion XI.

15. IEEE Standard 387, 1995.
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AC Sources-Shutdown ,

B 3.8.2 |

B 3.8 ELECTRICAL POWER SYSTEMS

i

.B 3.8.2 AC Sources-Shutdown 1

BASES

BACKGROUND A description of.the AC sources is provided in the Bases for
LC0 3.8.1, "AC Sources-0parating."

-APPLICABLE The OPERABILITY of the minimum AC sources during MODES 4
SAFETY ANALYSES and 5, and during movement of irradiated fuel assemblies in

,

the secondary containment ensures that: |

a. The facility 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
events postulated during shutdown, such as an
inadvertent draindown of the vessel or a fuel handling
accident.

In general, when the unit is shutdown 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 loss of 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, and 3 have no specific analyses in
MODES 4 and 5. Postulated worst case bounding events are
deemed not credible in MODES 4 and 5 because the energy
contained within the reactor pressure boundary, reactor
coolant temperature and pressure, and corresponding stresses
result in the probabilities of occurrences significantly
reduced or eliminated, and minimal consequences. These
deviations from DBA analysis assumptions and design
requirements during shutdown conditions are allowed by the
LC0 for required systems.

.
During MODES 1, 2, and 3, various deviations from the

| analysis assumptions and design requirements are allowed

|.

(continued)
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AC Sources-Shutdown 1

8 3.8.2

|
'

BASES-

APPLICABLE within the ACTIONS. This allowance is in recognition that
SAFETY ANALYSES certain testing and maintenance activities must be

(continued) conducted, provided an acceptable level of risk is not
exceeded. During MODES 4 and 5, performance of a,

significant number of required testing and maintenanceI

activities is also required. In MODES 4 and 5, the
.

activities are generally planned and administrative 1y I

controlled. Relaxations from typical MODES 1, 2, and 3 LC0
i

requirements are acceptable during shutdown MODES, based on: |

a. The fact that time in an outaga 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 operation MODE analyses, or both,

c. Prudent utility consideration of the risk associated
with multiple activities that could affect multiple
systems.

i

d. Maintaining, to the extent practical, the ability to
perform required functions (even if not meeting
MODES 1, 2, and 3 OPERABILITY requirements) with
systems assumed to function during an event.

In the event of an accident during shutdown, this LCO
ensures the capability of supporting systems necessary for
avoiding immediate difficulty, assuming either a loss of all
offsite power or a loss of all onsite (diesel generator
(DG)) power.

The AC sources satisfy Crit <:rion 3 of 10 CFR 50.36(c)(2)(ii)
(Ref. 1).

|
| LC0 One offsite circuit supplying the onsite Class lE power

distribution subsystem (s) of LC0 3.8.8, " Distribution
Systems-Shutdown," ensures that all required loads are
powered from offsite power. An OPERABLE DG, associated with
a 4.16 kV critical bus required OPERABLE by LCO 3.8.8,

!

(continued)

'
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AC Sources-Shutdown
B 3.8.2

BASES

d

LC0 ensures that a diverse power source is available for
(continued) providing electrical power support assuming a loss of the

offsite circuit. Together, OPERABILITY of the required
offsite circuit and DG ensures the availability of'
sufficient AC sources to operate the plant in a safe manner
and to mitigate the consequences of postulated events during
shutdown (e.g., fuel handling accidents and reactor vessel
draindown).

The qualified offsite circuit must be capable of maintaining
rated frequency and voltage while connected to its
respective critical bus, and of accepting required loads
during an accident. Qualified offsite circuits are those
that are described in the USAR and are part of the licensing '

basis for the unit. The offsite circuit consists of
incoming breaker and disconnect to the startup or emergency
station service transformer, associated star:cp or emergency
station service transformer, and the respective circuit path
including feeder breakers to all 4.16 kV critical buses
required by LC0 3.8.8.

The required DG must be capable of starting, accelerating to
rated speed and voltage, connecting to its respective
critical bus on detection of bus undervoltage, and accepting

,

required loads. This sequence must be accomplished within
14 seconds. Each DG must also be capable of accepting
required loads within the assumed loading sequence
intervals, and must continue to operate until offsite power
can be restored to the critical buses. These capabilities
are required to be met from a variety of initial conditions
such as DG in standby with engine hot and DG in standby with
engine at ambient conditions.

Proper sequencing of loads, including tripping of '

nonessential loads, is a required function for DG
OPERABILITY. The necessary portions of the Service Water
System and Ultimate Heat Sink are also required to provide
appropriate cooling to the required DGs.

It is acceptable during shutdown conditions, for a single
offsite power circuit to supply both 4.16 kV critical buses.
No fast transfer capability 13 required for offsite circuits
to be considered OPERABLE.>

(continued)
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AC Sources-Shutdown |
B 3.8.2 !

BASES (continued)
|

|

APPLICABILITY The AC sources are required to be OPERABLE in MODES 4 and 5
and during movement of irradiated fuel assemblies in the

,

secondary containment to provide assurance that: i

a. Systems providing adequate coolant inventory makeup
are available for the irradiated fuel assemblies in
the core in case of an inadvertent draindown of the
reactor vessel;

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.

AC power requirements for MODES 1, 2, and 3 are covered in
LC0 3.8.1.

ACTIONS LC0 3.0.3 is not applicable while in MODE 4 or 5. However,
since irradiated fuel assembly movement can occur in MODE 1,
2 or 3, 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 4 or 5, LC0 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2, or 3, the fuel movement is independent of reactor
operations. Therefore, in either case, inability to suspend
movement or irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

A.1

An offsite circuit is considered inoperable if it is not
available to one required 4.16 kV critical bus. If two or
more 4.16 k.' critical buses are required per LC0 3.8.8, the
remaining bus with offsite power available may be capable of
supporting sufficient required features to allow

| continuation of CORE ALTERATIONS, fuel movement, and

(continued)
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AC Sources-Shutdown
B 3.8.2

. BASES

|

| ACTIONS .A_d (continued)
I operations with a potential for draining the reactor vessel.
| By the allowance of the option to declare required features

inoperable with no offsite power, appropriate restrictions
can be implemented in accordance with the required

| feature (s) LCOs' ACTIONS. Required features remaining
powered from a qualified offsite power circuit, even if that
circuit is considered inoperable because it is not powering
other required features, are not declared inoperable by this
Required Action.

A.2.1. A.2.2. A.2.3. A.2.4. B.l. B.2. B.3. and B.4

With the required offsite circuit not available to all
required 4.16 kV critical buses, the option still exists to
declare all required features inoperable per Required
Action A.I. 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 in the secondary containment, and activities that
could result in inadvertent draining of the reactor vessel.

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 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 plant safety systems may
be without sufficient power.

Pursuant to LC0 3.0.6, the Distribution System ACTIONS would
not be entered even if all AC sources to it are inoperable,
resulting in de-energization. Therefore, the Required

|
|

; (continued)
'

r
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| AC Sources-Shutdown 1

( B 3.8.2
|

| BASES

|
1

| ACTIONS A.2.1. A.2.2. A.2.3. A.2.4. B.I. B.2. B.3 and B.4
' (continued)

Actions of Condition A have been modified by a Note to
indicate that when Condition A is entered with no AC power
to any required 4.16 kV critical bus, ACTIONS for LC0 3.8.8
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. LC0 3.8.8
provides the appropriate restrictions for the situation
involving a de-energized division.

|
1

l

SURVEILLANCE SR 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 requires the SRs from LC0 3.8.1 that are 1

necessary for ensuring the OPERABILITY of the AC sources in
other than MODES 1, I, and 3. SR 3.8.1.8 is not required to
be met since c91y one offsite circuit is required to be
OPERABLE. Refer to the corresponding Bases for LC0 3.8.1
for a discussion of each SR.

This SR is modified by a Note. The reason for the Note is '

to preclude requiring the OPERABLE DG(s) from being
paralleled with the offsite power network or otherwise
rendered inoperable during the performance of SRs, and to
preclude deenergizing a required 4.16 kV critical bus or
disconnecting a required offsite circuit during performancet

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.

|
|

REFERENCES 1. 10 CFR 50.36(c)(2)(ii).

|
|

|

|
|
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Diesel Fuel Oil, Lube Oil, and Starting Air
| B 3.8.3
|
t

B 3.8 ELECTRICAL POWER SYSTEMS
|

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air ,

1

BASES j

BACKGROUND The two diesel generators (DGs) are provided with two
storage tanks having a fuel oil capacity sufficient to
operate a single DG for a period of 7 days while that DG is
supplying maximum post loss of coolant accident (LOCA) load
demand discussed in USAR, Section Vill-5.2 (Ref. 1). The
maximum load demand is calculated using the assumption that i

only one DG is available. This onsite fuel oil capacity is I

sufficient to operate the DGs for longer than the time to
replenish the onsite supply from outside sources.

Fuel oil is transferred from storage +anks to the day tanks
by either of two transfer pumps associated with each storage
tank. Redundancy of pumps and piping precludes the failure
of one pump, or the rupture of any pipe or valve to result
in the loss of more than one DG. The outside tanks, pumps,
and piping are located uaterground.

For proper operation of the standby DGs, it is necessary to
ensure the proper quality .sf 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 or absolute specific gravity), and impurity
level.

The DG lubrication system is designed to provide sufficient
lubrication to permit proper operation of its associated DG
under all loading conditions. The system is required to
circulate the lube oil to the diesel engine working surfaces
and to remove excess heat generated by friction during
operation. The useable volume in each engine oil sump and
onsite lube oil storage contain an inventory capable of
supporting a minimum of 7 days of operation. The onsite
storage in addition to the useable volume in the engine oil
sump is sufficient to ensure 7 days' continuous operation.
This supply is sufficient to allow the operator to replenish
lube oil from outside sources.

Each DG has an air start subsystem that includes two
starting air receivers, each with adequate capacity for

i multiple start attempts on the DG without recharging the air
start receiver (s).

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

i

BASES (continued)

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in USAR, Chapter VI (Ref. 4), and

Chapter XIV (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 3.5, Emergency Core Cooling Systems (ECCS)
and Reactor Core Isolation Cooling (RCIC) System; and
Section 3.6, Containment Systems.

Since diesel fuel oil, lube oil, and starting air subsystems
support the operation of the standby AC power sources, they
satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 6).

LCO Stored diesel fuel oil is required in sufficient supply for
7 days of operation at maximum port-LOCA load demand. It is
also required to meet specific standards for quality.
Additionally, sufficient lube oil supply must be available
to ensure the capability to operate for 7 days at maximum
post-LOCA load demand. This requirement, in conjunction
with an ability to obtain replacement supplies within
7 days, supports the availability of DGs required to shut
down the reactor and to maintain it in a safe condition for
an abnormal operational transient or a postulated DBA with
loss of offsite power. DG day tank fuel oil requirements,
as well as transfer capability from the storage tank to the
day tank, are addressed in LC0 3.8.1, "AC
Sources-0perating," and LC0 3.8.2, "AC Sources-Shutdown."

The starting .ir system is required to have a minimum
capacity for multiple DG start attempts in accordance with
Reference 7, without recharging the air start receivers.
Only one air receiver (and associated airstart header) per
DG is required, since each air receiver has the required
capacity.

,

APPLICABILITY The AC sources (LC0 3.8.1 and LC0 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

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

APPLICABILITY after an abnormal operational transient or a postulated DBA.
(continued) Because stored diesel fuel oil, lube oil, and starting air

subsystems support LC0 3.8.1 and LC0 3.8.2, stored diesel
fuel oil, lube oil, and starting air are required to be
within limits when the associated DG is required to be
OPERABLE.

ACTIONS The ACTIONS Table is modified by a Note indicating that
separate Condition entry is allowed for each DG except for
Conditions A, C, and D. This is acceptable, since the
Required Actions for each Condition provide appropriate
compensatory actions for each inoperable DG subsystem.
Complying with the Required Actions for one inoperable DG
subsystem may allow for continued operation, and subsequent
inoperable DG subsystem (s) governed by separate Condition
entry and application of associated Required Actions. The
Note does not apply to Conditions A, C and D since the CNS
design has two fuel oil storage tanks that supply fuel oil
to both DGs.

.

A.1

With the combined fuel level < 49,500 gallons in the storage
tanks, the 7 day fuel oil supply for both DGs is not
available. The 49,500 gallon limit is a conservative
estimate of the required fuel oil based on worst case fuel
consumption. However, the Condition is restricted to fuel
oil level reductions that maintain at least a 6 day supply
(42,800 gallons). These circumstances may be caused by
events such as:

a. Full load operation required far an inadvertent start
while at minimum required level; or

b. Feed and bleed operations that may be necessitated by
increasing particulate levels or any 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 the fuel oi? ?- +he tank. A

period of 48 hours is considered sufficient to cemplete
restoration of the required level prior to declaring the DGs

(continued)

| Cooper B 3.8-33 Revision 0



. - -

Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

ACTIONS M (continued)
linoperable. This period is acceptable based on the

remaining capacity (> 6 days), the fact that action will be j
.

initiated to obtain replenishment, and the low probability
of an event during this brief period.

M
I

With lube oil inventory < 504 gal, sufficient lube oil to
support 7 days of continuous DG operation at full load
corditions may not be available. Howeser, the Condition is

;

restricted to lube oil volume reductions that maintain at
least a 6 day supply. This restriction allows sufficient !

time for obtaining the requisite replacement volume. A
period of 48 hours is considered sufficient to complete
restoration of the required volume prior to declaring the DG
inoperable. This period is acceptable based on the
remaining capacity (> 6 days), the low rate of usage, the
fact that action will be initiated to obtain replenishment,
and the low probability of an event during this brief
period.

C.1

This Condition is entered as a result of a failure to meet
the acceptance criterion for particulates. 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 diescl engine, since
particulate concentration is unlikely to change
significantly between Surveillance Frer,Jency intervals, and
since proper engine performance has been recently
demonstrated (within 31 days), it is prudent to allow a
brief period prior to declaring the DGs inoperable. The
7 day Completion Time allows for further evaluation,
resampling, and re-analysis of the DG fuel oil.

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

!

BASES

i

ACTIONS D_,.1

(continued)
With the rsw fuel oil properties defined in the Bases for
SR 3.8.3.3 not within-the required limits, a period of ;

30 days is allowed for restoring the stored fuel oil l

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, i

or to restore the stored fuel oil properties. This |
restoration may involve feed and bleed procedures, i
filtering, or combination 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 high
likelihood that the DG would still be capable of performing i
its intended function. If the new fuel has not yet been |
added to the fuel oil storage tanks, entry into this

iCondition is not necessary |

f.d |

With starting air receiver pressure < 200 psig, sufficient )
capacity for multiple DG start attempts in accordance with I

Reference 7 may not exist. However, as long as the receiver )
pressure is > 125 psig, there is adequate capacity for at
least one start attempt, and the DG can be considered
OPERABLE while the air receiver pressure is restored to the
required limit. A period of 48 hours is considered
sufficient to complete restoratiar, to the required pressure
prior to declaring the DG inoperable. This period is I
acceptable based on the remaining air start capacity, the
fact that most DG starts are accomplished on the first
attempt, and the low probability of an event during this
brief period.

1

L

f.d
With a Required Action and associated Completion Time of
Condition A, B, C, D, or E not met, or the stored diesel
fuel oil, lube oil, or starting air subsystem not within !

limits for reasons other than addressed by Conditions A, B,
,

C, D, or E, the associated DG(s) may be incapable of i
performing its intended function and must be immediatelyi

| declared inoperable.
;
,

|

(continued)
i
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| Diesel Fuel Oil, Lube Oil, and Starting Air
'

B 3.8.3

BASES (continued)

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 a
single DG's operation for 7 days at maximum post-LOCA load
demand. The 7 day period is sufficient time to place the
unit in a safe shutdown condition ard to bring in:

replenishment fuel from an offsito 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_.1

This Surveillance ensures that sufficient lubricating oil
inventory (cambined inventory in the DG lube oil sump and in
the warahouse) is available to support at least 7 days of
operation for each DG at maximum post-LOCA load demand. The
504 gal requirement is based on a 3 gallon per hour
consumption value for the run time of the DG. Implicit in
this SR is the requirement to verify that adequate DG lube
oil is stored onsite to ensure that sump level does not drop
below the manufacturer's recommended minimum level.

A 31 day Frequency is adequate to ensure that a sufficient
lube oil supply is onsite, since DG starts and run time are

I closely monitored by the plant staff.

SR 3.8.3.3

The tests of new fuel oil prior to addition to the storage
tanks are a means of determining whether new fuel oil is of
the appropriate grade and has not been contaminated with
substances that would have an immediate detrimental impact
on diesel engine combustion. If results from these tests
are within acceptable limits, the fuel oil may be added to

| the storage tanks without concern for contaminating the
| 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 the
|
|

|

(continued)'
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I Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

L

8ASES

SURVEILLANCE SR 3.8.3.3 (continued)
REQUIREMENTS

sample (and corresponding test results) including receipt of
new fuel and addition of new fuel oil to the storage tanks
to exceed 31 days. The tests, limits, and applicable ASTM
Standards are as follows:

a. Sample the new fuel oil in accordance with ASTM
D4057-1988 (Ref. 8);

b. Verify in accordance with the tests specified in ASTM
D975-1989a (Ref. 8) that: (1) the sample has an API
gravity of within 0.3' at 60*F or a specific gravity
of within 0.0016 at 60/60'F, when compared to the,

supplier's certificate, or the sample has an absolute
specific gravity at 60/60*F of 2 0.83 and 5 0.89 or an
API gravity at 60*F of 2 26' and 1 38*; (2) a
kinematic viscosity at 40'C of 21.9 centistokes and
5 4.1 centistokes, or a Saybolt viscosity at 100*F of
2 32.6 and 140.1 if gravity was not determined by
comparison with the supplier's certification; and (3)
a flash point of 2125'F; and

c. Verify that the new fuel oil has a clear and bright
appearance with proper color when tested in accordance
with ASTM D4176-1991 (Ref. 8) or a water and sediment
content of 5 0.05% volume when tested in accordance |

with ASTM D1796-1983 (Ref. 8).

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 new fuel oil
is analyzed to establish that the other properties specified
in Table 1 of ASTM D975-1989a (Ref. 8) are met for new fuel
oil when tested in accordance with ASTM D975-1989a (Ref. 8),
except that the analysis for sulfur may be performed in
accordance with ASTM D1552-1990 (Ref. 8) or ASTM D2622-1992
(Ref. 8). These additional analyses are required, by
Specification 5.5.9, " Diesel Fuel Oil Testing Program," to
be performed within 31 days following addition of new fuel
oil. This 31 day requirement is intended to assure that:

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

|

j|

BASES

I SURVEILLANCE SR 3.8.3.3 (continued)
REQUIREMENTS

a. The new fuel oil sample is taken no more than 31 days
old at the time of adding the new fuel oil to the DG 1
storage tank; and

b. The results of the new fuel oil sample are obtained
within 31 days after addition of the new fuel oil to
the DG storage tank.

|

; The 31 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. 1

This Surveillance ensures the availability of high quality
fuel oil for the DGs.

1
'

Fuel oil degradation during long term storage shows up as an
increase in particulate, mostly due to oxidation. The ;

presence of particulate does not mean that the fuel oil will I

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 D2276-1989 (Ref. 8), Method A. This |
method involves a gravimetric determination of total !

particulate concentration in the fuel oil and has a limit of l

10 mg/1. It is acceptable to obtain a field sample for
subsequent laboratory testing in lieu of field testing. For i

the Cooper Nuclear Station design in which the total volume _i

of stored fuel oil is contained in two interconnected tanks, I
;

each tank must be considered and tested separately.

I 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 3.8.3.4

This Surveillance ensures that, without the aid of the
refill compressor, sufficient air start capacity for each DG
is available. The system design requirements provide for
multiple engine start cycles without recharging. The

1

!

(continued)>

:
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! Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

S9RVEILLANCE SR 3.8.3.4 (continued)
REQUIREMENTS

pressure specified in this SR is intended to reflect the
lowest value at which the requirements of Reference 7 can be
satisfied.

The 31 day Frequency takes into account the capacity,
capability, redundancy, and diversity of the AC sources and
other indications available in the control room, including
alarms, to alert the operator to below normal air start
pressure.

SR 3.8.3.5

Microbiological fouling is a major caue 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, 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 consistent
with Regulatory Guide 1.137 (Ref. 2), as supplemented by
ANSI N195 (Ref. 3). 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.

REFERENCES 1. USAR, Section VIII-5.2.

2. Regulatory Guide 1.137, Revision 1, October 1979.

3. ANSI N195, Appendix B, 1976.

4. USAR, Chapter VI.
,

|

(continued)
,
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

,

BASES

I
- REFERENCES 5. USAR, Chapter XIV. '

(continued) I
6. -10 CFR 50.36(c)(2)(ii). )
7. USAR, Section VIII-5.3.3.

8. ASTM Standards: D4057-1988E1; D975-1989a; D4176-1991*
D1796-1983; D1552-1990; D2622-1992; and D2276-1989.

l
I

I

i
!

l

j

,

.

|

i~

I
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|
DC Sources-0perating |

B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS,

B 3.8.4 DC Sources-0perating |

!
.

!
BASES

I

BACKGROUND The DC electrical power system provides the AC emergency i
power system with control power. It also provides both
motive and control power to selected safety related
equipment. The DC electrical power system is designed to
have sufficient independence, redundancy, and testability to
perform its safety functions, assuming a single failure
(Ref. 1). The DC electrical power system also conforms to
the rec ,unendations of Regulatory Guide 1.6 (Ref. 2) and
IEEE-308 (Ref. 3).

The 125 V and 250 V DC power sources provide both motive and
control power to selected safety related and nonsafety
related equipment. The Division 1 and Division 2 125 V DC
subsystems each consist of a 125 V DC battery, a 125 V
battery charger and associated 125 V DC distribution system.
The Division 1 and Division 2 250 V DC subsystems each
consist of a 250 V DC battery, a 250 V battery charger and ,

associated 250 V DC distribution system. There is an
additional 125 V battery charger and an additional 250 V
battery charger which can be used as backups to supply
either division if the normal battery charger is lost. The
backup chargers can be supplied from either division to
maintain proper divisional separation. |

During normal operation, the DC loads are powered from the
battery chargers with the batteries floating on the system.
In case of loss of normal power to the battery charger, the
DC loads are automatically powered from the batteries.

The DC power aistribution system is described in more detail
in Bases for LC0 3.8.7, " Distribution System-Operating," |and LC0 3.8.8, " Distribution System-Shutdown." '

Each battery has adequate storage capacity to carry the
| required load continuously for approximately 4 hours.

Each 125 V DC battery subsystem is separately housed along
with the same division 250 V DC battery subsystem in a
ventilated room apart from its charger and distribution
centers. Each subsystem is located in an area separated

|

|

(continued),
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DC Sources-Operating !

B 3.8.4

BASES

BACKGROUND physically and electrically from the e.ther subsystems to
(continued) ensure that a single failure in one subsystem does not cause

a failure in a redundant subsystem. There is no sharing ;

|_ between redundant Class IE subsystems such as batteries, |
L battery chargers, or distribution panels.

),

The batteries for DC electrical power subsystems are sized I
| to produce required capacity at 80% of nameplate rating, I

| corresponding to warranted capacity at the end of a nominal !'

20 year service cycle. The expected life of the batteries i
may exceed 20 years and will be adjusted baseJ on !
engineering evaluations of each battery's capacity trend
data as the batteries age. The minimum design voltage
limits are 105 V and 210 V for the 125 V DC and the 250 V DC |

subsystems, respectively.

Each DC electrical power subsystem battery charger has ample
: power output capacity for the steady state operation of

connected loads required during normal operation, while at
; the same time maintaining its battery bank fully charged.
; Each station service battery charger has sufficient capacity

to restore the battery from the design minimum charge to its'

fully charged state within 24 hours while supplying normal
steady state loads ;Ref. 3).

APPLICABLE The initial conditions of Design Basis Accident (DBA) and,

SAFETY ANALYSES transient analyses in the USAR, Chapter XIV (Ref. 4) 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
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
upon meeting the design basis of the unit. This includes
maintaining DC 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.

| The DC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii)
(Ref. 5).:

_

i (continued)
|
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DC Sources-Operating
B 3.8.4

!

BASES (continued)-

LCO The 125 V and 250 V DC electrical power subsystems, with
each subsystem consisting of one battery, one battery
charger, and the corresponding control equipment and
interconnecting cabling supplying power to the associated
bus, 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 abnormal operational
transient or a postulated DBA. Loss of ar.y DC electrical
power subsystem does not prevent the minimum safety function
from being. performed.

1

APPLICABILITY The DC electrical power sources are required to be OPERABLE |
in MODES 1, 2, and 3 to ensure safe unit operation and to I
ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of abnormal operational 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 4 and 5, and
other conditions in which the DC electrical power sources
are required are addressed in LCO 3.8.5, "DC Sources-
Shutdown."

ACTIONS A.1

Condition A represents one 125 V DC division with a loss of
ability to completely respond to an event, and a potential
loss of ability 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 125 V 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 125 V DC electrical power subsystems is
inoperable (e.g., inoperable battery, inoperable battery
charger (s), or inoperable battery charger and associated

(continued)
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DC Sources-0perating
B 3.8.4

BASES

ACTIONS A.1 (continued)

inoperable oattery), the remaining 125 V 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 could, however, result in the loss of
minimum necessary 125 V DC electrical subsystems to mitigate
a worst case accident, continued power operation should not
exceed 2 hours. The 2 hour Completion Time is based on
Regulatory Guide 1.93 (Ref. 6) 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.

B.1 and B.2

If the 125 V DC electrical power subsystem 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 12 hours and to MODE 4
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. The
Completion Time to bring the unit to MODE 4 is consistent
with the' time required in Regulatory Guide 1.93 (Ref. 6).

L1
With the Division 1 250 V DC electrical power subsystem
inoperable, the RCIC System along with one LPCI subsystem is
rendered inoperable. Loss of the Division 2 250 V DC
electrical power subsystem renders HPCI and the other LPCI
subsystem inoperable. Required Action C.1 therefore
requires with one 250 V DC electrical power subsystem
inoperable that the associated supported features be
declared inoperable immediately. This declaration also
requires entry into applicable Conditions and Required
Actions for the associated supported features.

(continued)
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DC Sources-0perating
B 3.8.4

BASES (continued)
.

SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on float charge for
the batteries helps to ensure the effectiveness of the.

i charging system and the ability of the batteries to perform 4

their intended function. Float charge is the condition in
which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or
battery cell) and maintain the battery (or battery cell) in4

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 conservative
when compared with the manufacturer's recommendations andi

IEEE-450 (Ref. 7).
.

SR 3.8.4.2
'

Visual inspection to detect corrosion of the battery cells'
and connections, or measurement of the resistance of each
inter-cell, inter-rack, inter-tier, and terminal connection,
provides an indication of physical damage or abnormal
deterioration that could potentially degrade battery
performance.

For inter-cell, inter-tier, and terminal connections, the
limits are 1.5 E-4 ohm. For inter-rack connections, the
limit is 2.8 E-4 ohm.

The 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.

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

(continued)
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DC Sources-0perating
B 3.8.4

BASES

SURVEILLANCE SR 3.8.4.3 (continued)
REQUIREMENTS

damage or deterioration does not affect the Operability of
the battery (its ability to perform its design function).
The 18 month Frequency for the Surveillance is based on
engineering judgement. Operating experience has shown that |

these components usually pass the SR when performed at the
18 month Frequency. Therefore, the Frequency has been
concluded to be acceptable from a reliability standpoint.

SR 3.8.4.4 and SR 3.8.4.5

Visual inspection and resistance measurements of inter-cell,
inter-rack, inter-tier, and terminal connections provides an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The I
anti-corrosion material is used to help ensure good i
electrical connections and to reduce terminal deterioration. l

The visual inspection for corrosion is not intended to
require removal of and inspection under each terminal
connection.

The removal of visible corrosion is a 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 this Surveillance.

For inter-cell, inter-tier, and terminal connections, the |

limits are 1.5 E-4 ohm. For inter-rack connections, the
in.it is 2.8 E-4 ohm.

The 18 month Frequency for the Surveillances is based on
engineering judgment. Operating experience has shown that
these components usually pass the SR when performed at the ,

18 month Frequency. Therefore, the Frequency has been
concluded to be acceptable from a reliability standpoint. i

SR 3.8.4.6

Battery charger capability requirements are based on the
design capacity of the chargers (Ref. 3). According to
Regulatory Guide 1.32 (Ref. 8), the battery charger supply
is required to be based on the largest combined demands of
the various steady state loads and the charging capacity to

(continued)
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DC Sources-Operating !

B 3.8.4 I

l
1

BASES

l
'

SURVEILLANCE SP 3.8.4.6 (continued)
REQUIREMENTS

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 I
satisfied.

The Frequency is acceptable, given the unit conditions
required to perform the test and the other administrative
controls existing to ensure adequato charger performance
during these 18 month intervals. In addition, this
Frequency is intended to be consistent with expected fuel
cycle lengths.

SR 3.8.4.7

A battery service test is a special test of the battery's
capability, as found, to satisfy the design requirements
(battery duty cycle) of the DC electrical power system. The
discharge rate and test length corresponds to the design
duty cycle requirements as specified in design calculations.

~

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.32 (Ref. 8) and
Regulatory Guide 1.129 (Ref. 9), which state that the
battery service test should be performed dur Qg refueling
operations or at some other outage, with ircervals 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 once per 60 months. The substitution is
acceptable because a modified performance discharge test
represents a more severe test of battery capacity than
SR 3.8.4.7.

The reason for Note 2 is that performing the Surveillance
would remove a required DC electrical power subsystem from
service, perturb the electrical distribution system, and
challenge safety systems. Credit may be taken for unplanned
events that satisfy the Surveillance.

|

|
! (continued)

i
.
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l DC Sources-0perating
B 3.8.4

I

BASES

SURVEILLANCE SR 3.8.4.8
REQUIREMENTS,

| (continued) 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 a simulated
duty cycle consisting cf just two r tes; +he one minute rate
published for the battery or the largest current load of the
duty cycle, followed by the test ra a employed for the
performance discharge test, both of which envelope 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 discharge test is a test of the battery capacity
and its ability to provide a high rate, short duration load
(usually the highest 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 conditions for
the modified performance discharge test should be identical
to those specified for a service test. Either the battery

performance discharge test or the modified performance
discharge test is acceptable for satisfying SR 3.8.4.8;
however, only the moditied 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 of 2 90*/, capacity for this
Surveillance is conservative with respect to IEEE-450
(Ref. 7) and IEEE-485 (Ref. 10). 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.

|

(continued)
1
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DC Sources-Operating
B 3.8.4

BASES

SURVEILLANCE SR 3.8.4.8 (continued)
REQUIREMENTS

The 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 18 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 2100% of the manufacturer's rating.
Degradation is indicated, according to IEEE-450 (Ref. 7),
when the battery capacity drops by more than 10% relative to
its caru.ity on the previous performance tests or when it is
below 90% of the manufacturer's rating. The 60 month
frequency is consistent with the recommendations in IEEE-450
(Ref. 7). The 18 month and 24 month Frequencies are derived
from the recommendations in IEEE-450 (Ref. 7)

t

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required DC
electrical power subsystem from service, perturb the
electrical distribution system, and challenge safety
systems. Credit may be taken for unplanned events that
satisfy the Surveillance.

,

'

REFERENCES 1. USAR, Section VIII-6.2.

! 2. Regulatory Guide 1.6.
|

3. IEEE Standard 308, 1970.

4. USAR, Chapter XIV.

5. 10 CFR 50.36(c)(2)(ii).

6. Regulatory Guide 1.93.

7. IEEE Standard 450, 1987.
!
'

8. Regulatory Guide 1.32, February 1977.

|

(continued)

|
| Cooper B 3.8-49 Revision 0
|
|

;



..

DC Sources-Operating .
B 3.8.4 -

BASES

,

REFERENCES _ 9.- Regulatory Guide 1.129, December 1974. r

(continued)
.

10. IEEE Standard 485, 1983. .

I
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DC Sources--Shutdown
B 3.8.5

i

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
! LC0 3.8.4, "DC Sources--Operating."

| APPLICABLE The initial conditions of Design Basic Accident and
| SAFETY ANALYSES transient analyses in the USAR, Chapter XIV (Ref. 1) assume

that Engineered Safety Feature systems ace OPERABLE. The DC
electrical power system provides normal and emergency DC
electrical power for the diesel generators (DGs), emergency
auxiliaries, and control and switching during all MODES of

. operation and during movement of irradiated fuel assemblies
'

in the secondary containment.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
| during MODES 4 and 5 and during movement of irradiated fuel
| assemblies in the secondary containment ensures that:

a. The facility 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 an

inadvertent draindown of the vessel or a fuel handling
accident.

The DC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii)
,

| (Ref. 2).

;

(continued)
'
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DC Sources-Shutdown
B 3.8.5

1

BASES (continued)

| |

| LC0 The 125 V and 250 V DC electrical power subsystems,
| with each subsystem consisting of one battery, one battery
| charger, and the corresponding control equipment and
| interconnecting cabling supplying power to the associated
; bus are required to be OPERABLE to support required DC
'

distribution subsystems required OPERABLE by LC0 3.8.8,
" Distribution Systems-Shutdown." This requirement 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 and inadvertent reactor vessel
} draindown) .

APPLICABILITY The DC electrical power sources required to be OPERABLE in |
MODES 4 and 5 and during movement of irradiated fuel
assemblies in the secondary containment provide assurance
that:

I

a. Required features to provide adequate coolant
inventory makeup are available for the irradiated fuel |

assemblies in the core in case of an inadvertent
draindown of the reactor vessel;

b. Required features needed to mitigate a fuel handling ,

accident are available;

c. ReqLired features necessary to mitigate tho effects of
events that can lead to core damage during shutdown
are available; and

:! . Instrumentation and control capability is available
eor monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements for MODES 1, 2, and 3
are covered in LC0 3.8.4.

ACTIONS LCO 3.0.3 is not applicable while in MODE 4 or 5. However,
since irradiated fuel assembly movement can occur in MODE 1,
2, or 3, the ACTIONS have been modified by a Note stating

|
that LC0 3.0.3 is not applicable. If moving irradiated fuel

,

|
!

(continued)
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| ,

i DC Sources-Shutdown
| B 3.8.5

BASES

|

ACTIONS assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify
(continued) any action. If moving irradiated fuel assemblies while in

| MODE 1, 2, or 3, 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.

!

M A.2.1. A.2.2. A.2.3, and A.2.4
,

l' more than one DC distribution subsystem is required
according to LC0 3.8.8, the DC electrical power subsystems
reniaining OPERABLE, with one or more DC electrical power
subsystems inoperable, may be capable of supporting
sufficient required features to allow continuation of CORE
ALTERATIONS, fuel movement, and operations with a potential
for draining the reactor vessel. By allowance of the option
to declare required features inoperable with associated DC
electrical power subsystems inoperable, appropriate
restrictions are implemented in accordance with the affected i

system LCOs' ACTIONS. However, 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 in the secondary containment,

,

| and any activities that could result in inadvertent draining
of the reactor vessel).

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 DC electrical power
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
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 DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the plant safety systems may
be without sufficient power.i

|
1

(continued)
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DC Sources-Shutdown
B 3.8.5

BASES (continued)

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

SR 3.8.5.1 specifies applicability of all Surveillances
required by SR 3.8.4.1 through SR 3.8.4.8. Therefore, see
the corresponding Bases for LC0 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.

REFERENCES 1. USAR, Chapter XIV.

2. 10 CFR 50.36(c)(2)(ii).
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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

:

BACKGROUND This LCO delineates the limits on electrolyte temperature,
.

level, float voltage, and specific gravity for the DC l

electrical power subsystems batteries. A discussion of
these batteries and their OPERABILITY requirements is
provided in the Bases for LC0 3.8.4, "DC Sources--
Operating," and LC0 3.8.5, "DC Sources--Shutdown."

,

APPLICABLE The initial conditions of Design Basis Accident (DBA) and |
SAFETY ANALYSES transient analyses in USAR, Chapter XIV (Ref. 1) assume i

Engineered Safety Feature systems are OPERABLE. The DC
electrical power subsystems provide normal and emergency DC
electrical power for the diesel generators (DGs), 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
upon meeting the design basis of the unit as discussed in
the Bases for LC0 3.8.4 and LC0 3.8.5.

Since battery cell parameters support the operation of the
DC electrical power subsystems, they satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

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
abnormal operational transient or a postulated DBA.
Electrolyte limits are conservatively established, allowing
continued DC electrical system function even with Category A
and B limits not met.

.

(continued)
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BASES (continued)

APPLICABILITY The battery cell parameters are required solely for the
support of the associated DC electrical power subsystem.
Therefore, these cell parameters are only required when the
associated DC electrical power subsystem is required to be
OPERABLE. Refer to the Applica9111ty discussions in Bases
for LC0 3.8.4 and LCO 3.8.5.

ACTIONS A.I. A.2 and A.3

With parameters of one or more cells in one or more 1

batteries not within limits (i.e., Category A limits not met
or Category B limits not met, or Category A and B limits not
met) but within the Category C limits snecified in
Table 3.8.6-1, the 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 continued operation is permitted for a

!

limited period.

The pilot cell (s) electrolyte level and float voltage are
required to be verified to meet the Category C limits within i

1 hour (Required Action A.1). This check provides 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 (s).
One hour is considered a reasonable amount of time to
perform the required verification.

Verification that the Category C limits are met (Required
Action A.2) provides assurance that during the time needed
to restore the 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 I
consideration both the time required to perform the required |
verification and the assurance that the battery cell j
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 and B limits. This periodic verification is consistent
with the normal Frequency of pilot cell Surveillances.i

(continued) !

t
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Battery Cell Parameters
B 3.8.6

BASES;

ACTIONS A.l. A.2. and A.3 (continued)

Continued operation is only permitted for 31 days before'

battery cell parameters must be restored to within
Category A and B limits. Taking into 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 for operation prior to declaring the
DC batteries inoperable.

Ed

When any battery parameter is outside the Category C limit
for any connected cell, sufficient capacity to supply the
maximum expected load requirement is not ensured and the,

corresponding DC electrical power subsystem must be declared
,

inoperable. Additionally, other potentially extreme |
conditions, such as any Required Action of Condition A and'

i associated Completion Time not met, or average electrolyte
temperature of representative cells < 70'F, also are cause
for immediately declaring the associated DC electrical power
subsystem inoperable.

|

SURVElt. LANCE SR 3.8.6.1
REQUIRtMtiC

Inis SR verifies that Categor? A battery cell parameters are
consistent with IEEE-450 (Ref. 3), which recommends regular
battery inspections (at lean one per month) including |
voltage, specific gravity, and electrolyte temperature of .

Ipilot cells.

SR 3.8.6.2

The quarterly inspection of specific gravity and voltage is
consistent with IEEE-450 (Ref. 3). In addition, within j
24 hours of a battery discharge < 105 V for a 125 V battery
and < 210 V for a 250 V battery, or a battery overcharge
> 140 V for a 125 V battery or > 280 V for a 250 V battery,
the affected battery must be demonstrated to meet Category B
limits. Transients, such as motor starting transients,
which may momentarily cause battery voltage to drop to <
105 v, or < 210 V, as applicable, do not constitute a

(continued)
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B 3.8.6

BASES

SURVEILLANCE SR 3.8.6.2 (continued)
REQUIREMENTS

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 within limits 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.

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's recommendations and

! the battery sizing calculations.

Table 3.8.6-1

This Table delineates the limits on electrolyte level, float
voltage, and specific gravity for three different
categories. The meaning of each category is discussed
below.

Category A defines the normal parameter limit for each
designated pilot cell in each battery. 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's recommendations, and are consistent
with the guidance in IEEE-450 (Ref. 3), with the extra

| h inch allowance above the high water level indication for
'

operating margin to account for temperature and charge
effects. In addition to this allowance, footnote (a) to'

( Table 3.8.6-1 permits the electrolyte level to be
! temporarily above the specified maximum level during and

following an equalizing charge (i.e., for up to several days,

following the completion of an equalize charge), provided it
!

(continued)
,

|
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Battery Cell Parameters
B 3.8.6

BASES

. SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS

is not overflowing. These limits ensure that the plates
suffer no physical damage, and that adequate electron
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 7L hours.

The Category A limit specified for float voltage is 2 2.13 V
per cell. This value is based on manufacturer's
recommendations, and on the recommendation of IEEE-450
(Ref 3), which states that prolonged operation of cells
below 2.13 V can reduce the life expectancy of cells.
The Category A limit specified for specific gravity for each
pilot cell is 2 1.195 (0.015 below the manufacturer's 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.
According to IEEE-450 (Ref. 3), the specific gravity
readings are based on a temperature of 77'F (25'C).

The specific gravity readings are corrected for actual
electrolyte temperature and level. For each 3*F (1.67'C)
above 77'F (25'C), I point (0.001) is added to the reading;
1 point is subtracted for each 3*F below 77'F. The specific
gravity of the electrolyte in a cell increases with a loss
of water due to electrolysis or evaporation. Level
correction will be in accordance with manufacturer's
recommendations.

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. The Category B limit
specified for specific gravity for each connected cell is
2 1.190 (0.020 below the manufacturer's fully charged,
nominal specific gravity) with the average of all connected
cells 1.200 (0.010 below the manufacturer's fully charged,
nominal specific gravity). These values are based on
manufacturer's recommendations. The minimum specific
gravity value required for each cell ensures that a cell
with a marginal or unacceptable specific gravity is not

(continued)
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B 3.8.6

BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS |

masked by averaging with cells having higher specific
gravities.

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
is outside the Category C limits, the assurance oft

| sufficient capacity described above no longer exists, and
the battery must be declared inoperable.

The Category C limit specified for electrolyte level (above
the top of the plates and not overflowing) ensures that the
plates suffer no physical damage and maintain adequate
electron transfer capability. The Category C limit for
voltage of 2.10 V is conservative, and is based on IEEE-450,
Appendix C (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 on average specific gravity > 1.190, is
based on manufacturer's recommendations (0.020 below the
manufacturer's 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 a cell with a marginal or unacceptable

! specific gravity is not masked by averaging with cells
having higher specific gravities.

The footnotes to Table 3.8.6-1 that apply to specific
gravity are applicable to Category A, B, and C specific
gravity. Footnote (b) of Table 3.8.6-1 requires the above
mentioned correction for electrolyte level and temperature,
with the exception that level correction is not required
when battery charging current, while on float charge, is
< 2 amps. This current provides, in general, an indication
of acceptable overall battery 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 charging current is an acceptable alternative
to specific gravity measurement for determining the state of

(continued)

|
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BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS

charge of tha designated pilot cell. This phenomenon is
discussed in IEEE-450 (Ref. 3). Footnote (c) to
Table 3.8.6-1 allows the float charge current to be used as 1

an alternate to specific gravity for up to 7 days following j
r 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 1

confirming measurements may be made in less than 7 days.

REFERENCES 1. USAR, Chapter XIV.

2. 10 CFR 50.36(c)(2)(ii).
|

; 3. IEEE Standard 450, 1987.
1

i
;

|

|

|

!
!

|

|
!
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| Distribution Systems-0perating l
B 3.8.7 '

|

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.7 Distribution Systems-0perating

BASES

BACKGROUND The onsite Class IE AC and DC electrical power distribution
system is divided into redundant and inc'ependent AC and DC
electrical power distribution subsystems.

The primary AC distribution system consists of two 4.16 kV |
critical buses each having two offsite sources of power as i
well as a dedicated onsite diesel generator (DG) source.
Each 4.16 kV critical bus is normally connected-to a normal
source through either the normal station service transformer
or the startup station service transformer (which is one of
the qualified offsite circuits). During a loss of the,

'

normal offsite power source to the 4.16 kV critical buses,
the critical buses may be supplied from the 69 kV line
through the emergency station service transformer (which is
the other qualified offsite circuit) after a one second
delay. If all offsite sources are unavailable, the onsite
emergency DGs supply power to the 4.16 kV critical buses.

The secondary AC distribution system includes 480 VAC
critical buses IF and IG and associated load centers, and
transformers.

i

There are two independent 125 V DC and two independent
250 VDC station service electrical power distribution
subsystems that support the necessary power for Engineered
Safety Features (ESF) functions.

|

The list of required distribution buses is presented in
Table 3.8.7-1.

|

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
! SAFETY ANALYSES transient analyses in the USAR, Chapter XIV (Ref. 1), assume

ESF systems are OPERABLE.

1

(continued)
.
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B 3.8.7

BASES

APPLICABLE The AC and DC electrical power distribution systems are
SAFETY ANALYSES designed to provide sufficient capacity, capability,

(continued) 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 3.5, Emergency Core Cooling Systems (ECCS) and
Reactor Core Isolation Cooling (RCIC) System; and
Section 3.6 Containment Systems.

The OPERABILITY of the AC and DC electrical power
distribution subsystems is consistent with the initial
assumptions of the accident analyses and is based upon
meeting the design basis of the unit. This includes
maintaining distribution systems OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite power or all onsite
AC electrical power; and

b. A postulated worst case single failure.

The AC and DC electrical power distribution system satisfies
Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 2).

. _ _

LCO The required electrical power distribution subsystems listed
in Table 3.8.7-1 ensure the availability of AC and DC
electrical power for the systems required to shut down the
reactor and maintain it in a safe condition after an
abnormal operational transient or a postulated DBA. The AC
and DC electrical power distribution subsystems are required
to be OPERABLE.

Maintaining the Division 1 and 2 AC and DC 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
i safe shutdown of the reactor.

The AC electrical power distribution subsystems require the
associated buses and electrical circuits to be energized to

(continued)
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|

LC0 their proper voltages. OPERABLE DC electrical power
| (continued) distribution subsystems require the associated buses to be
! energized to their proper voltage from either the associa+.ed

battery or charger.
1

Based on the number of safety significant electrical loads
i associated with each bus listed in Table 3.8.7-1, if one or

more of the buses becomes inoperable, entry into the'

appropriate ACTIONS of LC0 3.8.7 is required. Other buses,
such as motor control centers (MCC) and distribution panels,,

| which help comprise the AC and DC distribution systems are
| not listed in Table 3.8.7-1. The soss of electrical loads

associated with these buses may not .esult in a complete
loss of redundant safety function necessary to shut down the
reactor and maintain it in a safe condition. Therefore,
should one or more of these buses become inoperable due to a
failure not affecting the Operability of a bus listed in
Table 3.8.7-1 (e.g., a breaker supplying a single MCC fails,

open), the individual loads on the bus would be considered;

inoperable, and the appropriate Conditions and Required
Actions of the LCOs governing the individual lords would be
entered. However, if one or more of these b e: is,.

inoperable due to a failure which also affects the'

Operability of a bus listed in Table 3.8.7-1 (e.< ., loss of
,

a 4.16 kV critical bus, which results in de-enercization of
all buses powered from the 4.16 kV critical bus), then
although the individual loads are still considered
inoperable, the Conditions and Required Actions of the LC0
for the individual loads are not required to be entered,
since LC0 3.0.6 allows this exception (i.e., the loads are
inoperable due to the inoperability of a support system
governed by a Technical Specification; the 4.16 kV critical
bus).

In addition, tie breakers between redundant safety related
AC and DC power distribution subsystems, must be open. This
prevents any electrical malfunction in any power
distribution subsystem from propagating to the redundant
subsystem, which could cause the failure of a redundant
subsystem and a loss of essential safety function (s). If

any tie breakers are closed, the electrical power
distribution subsystems that are not being powered from
their normal source (i.e., they are being powered from their

| redundant electrical power distribution subsystem) are
considered inoperable. This applies to the onsite, safety

!

(continued)

!
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LC0 related, redundant electrical power distribution subsystems.
(continued) It does not, however, preclude redundant Class IE 4.16 kV

critical buses from being powered from the same offsite
circuit.

APPLICABILITY The electrical power distribution subsystems are required to
be OPERABLE in MODES 1, 2, and 3 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of abnormal operational transients; and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the e unt of a postulated DBA.

Electrical power distribution subsystem requirements for
MODES 4 and 5 and other conditions in which AC and DC
electrical power distribution subsystems are required are
covered in the Bases for LC0 3.8.8, " Distribution
Systems-Shutdown. "

ACTIONS A.1

With one AC electrical power distribution subsystem
inoperable, the remaining AC 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 power distribution subsystem
could result in the minimum required ESF functions not being
supported. Therefore, the required AC electrical power
distribution subsystem must be restored to OPERABLE status
within 8 hours.

The 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 operators' attention be
focused on minimizing the potential for loss of power to the

(continued)
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ACTIONS ad (continued) |

| remaining division by stabilizing the unit, and on restoring
power to the affected division. The 8 hour time limit
before requiring a unit shutdown in this Condition is
acceptable because of:

a. The potential for decreased safety if the unit
operators' attention is diverted from the evaluations
and actions necessary to restore power to the affected

; division to the actions associatea with taking the
i unit to shutdown within this time limit,

b. The potential for an event in conjunction with a
single failure of a redundant component in the
division with AC power. (The redundant component is

! verified OPERABLE in accordance with
Specification 5.5.11, " Safety Function Determination
Program (SFDP).")

1

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 LC0 3.8.7.a. If Condition A is-entered
while, for instance, a DC bus is inoperable and subsequently
returned OPERABLE, LC0 3.8.7.a may already have been not met
for up to 2 hours. This situation could lead to a total
duration of 10 hours, since initial failure of LC0 3.8.7.a,
to restore the AC electrical power distribution system. At
this time a DC bus could again become inoperable, and the AC
electrical power distribution system could be 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 results in establishing the " time zero" at the time
LC0 3.8.7.a was initially not met, instead of at 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.

1

(continued)
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ACTIONS IL1
(continued)

With one 125 V DC electrical power subsystem inoperable, the
remaining 125 V 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, be:ause a single failure in
the remaining DC electrical power distribution subsystem
would result in the minimum required ESF functions not being
supported. Therefore, the required 12s V DC electrical,

| power subsystem must be restored to OPERA 9LE status within
2 hours by powering the bus from the associated battery or
charger.

Condition B represents one division without adequate 125 V
DC power, potentially with both the battery significantly
degraded and the associated charger nonfunctioning. In this

I situation the plant is significantly more vulnerable to a
, complete loss of all DC power. It is, therefore, imperative'~

that the operator's attention focus on stabilizing the
plant, minimizing the potential for loss of power to the
remaining division, and restoring power to the affectedr

'

division.

| This 2 hour limit is more conservative than Completion Times
allowed for the majority of components that would be without
power. Taking exception to LC0 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 when requiring a
| change in plant conditions (i.e., requiring a
i shutdown) while not allowing stable operations to
| continue;

b. The potential for decreased safety when requiring
entry into numerous applicable Conditions and Required

; Actions for components without DC power, while not
providing sufficient time for the operators to perform
the necessary evaluations and actions for restoring
power to the affected division;

c. The potential for an event in conjunction with a4

single failure of a redundant component.

(continued)
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-ACTIONS L_1. (continued)

The 2 hour Completion Time for 125 V DC electrical power
distribution subsystems is consistent with Regulatory
Guide 1.93 (Ref. 3).

The second Completion Time for Required Action B.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 LC0 3.8.7.a. If Condition B is entered
while, for instance, an AC bus is inoperable and
subsequently restored OPERABLE, LC0 3.8.7.a may already have
been not met for up to 8 hours. This situation could lead
to a total duration of 10 hours, since initial failure of
LC0 3.8.7.a, to restore the DC electrical power distribution
system. At this time, an AC bus could again become
inoperable, and DC electrical power distribution could be
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 allowance results in establishing the " time zero" at
the time LC0 3.8.7.a was initially not met, instead of at
the time Condition B was entered. The 16 hour Completion
Time is an acceptable limitation on this potential of
failing to meet the LC0 indefinitely.

C.1 and C.2

If the inoperable distribution subsystem cannot be restored
to OPERABLE status within the associated Completion Time,
the unit 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 12 hours and to MODE 4 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.

(continued)
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ACTIONS Qd
(continued)

With the Division 1 250 V DC electrical power subsystem
inoperable, the RCIC System along with one LPCI subsystem is
rendered inoperable. Loss of the Divi,lon 2 250 V DC
electrical power subsystem renders HPCI and the other LPCI
subsystem inoperable. Required Action D.1 therefore
requires with one 250 V DC electrical power subsystem
inoperable that the associated supported features be
declared inoperable immediately. This declaration also
requires entry into applicable Conditions and Required
Actions for the associated supported features.

Ed

Condition E corresponds to a level of degradation in the
electrical power distribution system that causes a required
safety function to be lost. When more than one AC or DC
electrical power distribution subsystem is lost, and this
results in the loss of a required function, the plant is in
a condition outside the accident analysis. Therefore, no
additional time is justified for continued operation. LC0
3.0.3 must be entered immediately to commence a controlled
shutdown.

SURVEILLANCE SR 3.8.7.1 :

REQUIREMENTS
This Surveillance verifies that the AC and DC 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 buses are maintained, and the
appropriate voltage is available to each required bus. The ..

verification of proper 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 and DC
electrical power distribution subsystems, and other
indications available in the control room that alert the
operator to subsystem malfunctions.

!

|

|

(continued)
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BASES'(continued)

REFERENCES 1. USAR, Chapter XIV.
.

2. 10 CFR 50.36(c)(2)(ii).

3. Regulatory Guide 1.93, December 1974.
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8 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.8 Distribution Systems-Shutdown

BASES

I BACKGROUND A description of the AC and DC electrical power distribution
system is provided in the Bases for LC0 3.8.7, " Distribution
Systems-0perating."

| APPLICABLE The initial conditions of Design Basis Accident and
SAFETY ANALYSES transient analyses in the USAR, Chapter XIV (Ref. 1) assume

Engineered Safety Feature (ESF) systems are OPERABLE. The
AC and DC 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
I containment design limits are not exceeded.

The OPERABILITY of the AC and DC 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 and DC electrical power
sources and associated power distribution subsystems during
MODES 4 and 5, and during movement of irradiated fuel

| assemblies in the secondary containment ensures that:
!

| a. The facility 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 an inadvertent

draindown of the vessel or a fuel handling accident.,

|

| The AC and DC electrical power distribution systems satisfy
'

Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 2).

(continued)
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Distribution Systems-Shutdown
B 3.8.8

BASES (continued)

LC0 Various combinations of subsystems, equipment, and
components are required OPERABLE by other LCOs, depending on
the specific plant condition. Implicit in those
requirements is the required OPERABILITY of necessary
support features. This LC0 explicir requires energization
of the portions of the electrical r' ' -ibution system
necessary to support OPERABILITY (- .:hnical Specifications..

required systems, equipment, and u ponents-both
specifically addressed by their own LCO, and implicitly
required by the definition of OPERABILITY.

In addition, it is acceptable for re uired buses to be
cross-tied during shutdown conditions, permitting a single
source to supply multiple redundant buses, provided the
source is capable of maintaining proper frequency (if
required) and voltage.

Maintaining these portions of the distribution system
energized ensures the availability of sufficient power to
operate the plant in a safe manner to mitigate the
consequences of postulated events during shutdown (e.g.,
fuel handling accidents and inadvertent reactor vessel
draindown).

APPLICABILITY The AC and DC electrical power distribution subsystems
required to be OPERABLE in MODES 4 and 5 and during movement
of irradiated fuel assemblies in the secondary containment
provide assurance that:

a. Systems to provide adequate coolant inventorj makeup
are available for the irradiated fuel in the core in
case of an inadvertent draindown of the reactor
vessel;

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

i shutdown condition or refueling condition.

(continued)
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!
Distribution Systems-Shutdown

B 3.8.8

BASES

1

APPLICABILITY The AC and DC electrical power distribution subsystem
(continued) requirements for MODES 1, 2, and 3 are covered in LC0 3.8.7.

ACTIONS LC0 3.0.3 is not applicable while in MODE 4 or 5. However,
since irradiated fuel assembly movement can occur in MODE 1, I

2, or 3, 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 4.or 5, LC0 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2, or 3, the fuel movement is independent of reactor

,

'o
operatius. Therefore, in either case, inability to suspend
movement of irradiated fuel assemblies would not be
sufficient reason to require a reactor shutdown.

,

I

A.l. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5
Although redundant required features may require redundant i

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, fuel movement, and
operations with a potential for draining %e reactor vessel, j

By allowing the option to declare required features
associated with an inoperable distribution subsystem
inoperable, appropriate restrictions are implemented in !

accordance with the affected distribution subsystem LC0's !

Required 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 in the secondary containment, and any activities
that could result in inadvertent draining of the reactor
vessel).
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 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 plant safety systems.

(continued)
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Distribution Systems-Shutdown
B 3.8.8

h

BASES

ACTIONS A.I. A.2.1. A.2.2. A.2.3. A.2.4 and A.2.5 (continued)

Notwithstanding performance of the above conservative
Required Actions, a required residual heat removal-shutdown
cooling (RHR-SDC) subsystem may be inoperable. In this
case, Required Actions A.2.1 through A.2.4 do not adequately
address the concerns relating to coolant circulation and
heat removal. Pursuant to LCO 3.0.6, the RHR-SDC ACTIONS
would not be entered. Therefore, Required Action A.2.5 is
provided to direct declaring RHR-SDC inoperable, which
results in taking the appropriate RHR-SDC 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 completed as quickly as possible in order to minimize the
time the plant safety systems may be without power.

SURVEILLANCE SR 3.8.8.1
REQUIREMENTS '

This Surveillance verifies that the AC and DC electrical i

power distribution subsystems are functioning properly, with I
the correct breaker alignment. The correct breaker i

alignment ensures power is available to each required bus. '

The verification of proper voltage availability on the bus
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 I
into account the redundant capability of the electrical !
power distribution subsystems, as well as other indications
available in the control room that alert the operator to
subsystem malfunctions. j

,

|

REFERENCES 1. USAR, Chapter XIV.

2. 10 CFR 50.36(c)(2)(ii).
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Refueling Equipment Interlocks
B 3.9.1

B 3.9 REFUELING OPERATIONS
'

B 3.9.1' Refueling Equipment Interlocks

s

'
BASES

;

BACKGROUND Refueling equipment interlocks restrict the operation of the
refueling equipment or the withdrawal of control rods to
reinforce unit procedures that present the reactor from

,

achieving criticality during refueling. The refueling
interlock circuitry senses the conditions of the refueling
equipment and the control rods. Depenoing on the sensed
conditions, interlocks are actuated to pravent the operation
of the refueling equipment or the withdrawal of control
rods.

The USAR, Appendix F, requires that one of the two required
independent reactivity control systems be capable of holding
the reactor core subcritical under cold conditions (Ref.1).
The control rods, when fully inserted, serve as the system
capable of maintaining the reactor subcritical in cold
conditions during all fuel movement activities and
accidents.

One channel of instrumentation is provided to sense the
position of the refueling platform, the loading of the 1

refueling platform fuel grapple, and the full insertion of ;

all control rods. Additionally, inputs are provided for the i,

loading of the refueling platform frame mounted hoist, the '

loading of the refueling platform monorail mounted hoist, l
the not full up position of the fuel grapple, and the j
loading of the service platform hoist. With the reactor
mode switch in the shutdown or refueling position, the
indicated conditions are combined in logic circuits to
determine if all restrictions on refueling equipment
operations and control rod insertion are satisfied.

A control rod not at its full-in position with the grapple
not full up interrupts power to the refueling equipment to
prevent operating the equipment over the reactor core when
loaded with a fuel assembly. Conversely, with the refueling
equipment loaded with fuel or the grapple not full up, and
located near or over the core, a control rod withdrawal |
block is inserted in the Reactor Manual Control System to i

prevent withdrawing a control rod.

;

(continued)
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Refueling Equipment Interlocks |
B 3.9.1

|

BASES

BACKGROUND The refueling platform has two mechanical switches that open
(continued) before the platform or any of its hoists are physically

located over the reactor vessel. All refueling hoists have
switches that open when the hoists are loaded with fuel.

The refueling interlocks use these indications to prevent
operation of the refueling equipment with fuel loaded over
the core whenever any control rod is withdrawn, or to
prevent control rod withdrawal whenever fuel loaded
refueling equipment is over the core (Ref. 2).

The hoist switches open at a load lighter than the weight of
a single fuel assembly in water.

|

APPLICABLE The refueling interlocks are explicitly assumed in the USAR
SAFETY ANALYSES analyses for the control rod removal error during refueling

(Ref. 3) and the fuel assembly insertion error during
refueling (Ref. 4). These analyses evaluate the i

consequences of control rod withdrawal during refueling and
also fuel assembly insertion with a control rod withdrawn. !
A prompt reactivity excursion during refueling could
potentially result in fuel failure with subsequent release ;

of radioactive material to the environment. '

Criticality and, therefore, subsequent prompt reactivity
excursions are prevented during the insertion of fuel,
provided all control rods are fully inserted during the fuel
insertion. The refueling interlocks accomplish this by
preventing loading of fuel into the core with any control 4

rod withdrawn or by preventing withdrawal of a rod from the
core during fuel loading. ,

The refueling platform location switches activate at a point
outside of the reactor core such that with a fuel assembly
loaded and a control rod withdrawn, the fuel is not over the
Core.

Refueling equipment interlocks satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 5).

(continued)
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Refueling Equipment Interlocks
8 3.9.1

BASES (continued)

LC0 To prevent criticality during refueling, the refueling
interlocks associated with the reactor mode switch refuel
position ensure that fuel assemblies are not loaded into the
core with any control rod withdrawn.

To prevent these conditions from developing, the
all-rods-in, the refueling platform position, the refueling
platform fuel grapple fuel loaded, the refueling platform
frame mounted hoist fuel loaded, the refueling platform
monorail mounted hoist fuel loaded, the refueling platform
fuel grapple not full up position, and the service platform
hoist fuel loaded inputs are required to be OPERABLE. These
inputs are combined in logic circuits, which provide
refueling equipment or control rod blocks to prevent
operations that could result in criticality during refueling i

operations.

APPLICABILITY In MODE 5, a prompt reactivity excursion could cause fuel
damage and subsequent release of radioactive material to the
environment. The refueling equipment interlocks protect
against prompt reactivity excursions during MODE 5. The
interlocks are required to be OPERABLE during in-vessel fuel
movement with refueling equipment associated with the
interlocks when the reactor mode switch is in the refuel
position. The interlocks are not required when the reactor
mode switch is in the shutdown position because a control
rod block (LC0 3.3.2.1, " Control Rod Block Instrumentation")
ensures control rod withdrawal cannot occur simultaneously
with in-vessel fuel movements.

In MODES 1, 2, 3, and 4, the reactor pressure vessel b.id is
on, and fuel loading activities are not possible.
Therefore, the refueling interlocks are not required to be
OPERABLE in these MODES.

ACTIONS LJ

With one or more of the required refueling equipment
interlocks inoperable, the unit must be placed in a
condition in which the LC0 does not apply. In-vessel fuel
movement with the affected refueling equipment must be

(continued)
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Refueling Equipment Interlocks
B 3.9.1

BASES

ACTIONS Azl (continued)

immediately suspended. This action ensures that operations
are not performed with equipment that would potentially not
be blocked from unacceptable operations (e.g., loading fuel
into a cell with a control rod withdrawn). Suspension of
in-vessel fuel movement shall not preclJde Completion of
movement of a component to a safe position. i

I
1
,

SURVEILLANCE SR 3.9.1.1
REQUIREMENTS

Performance of a CHANNEL FUNCTIONAL TEST demonstrates each
required refueling equipment interlock will function
properly when a simulated or actual signal indicative of a
required condition is injected into the logic. The CHANNEL

,

FUNCTIONAL TEST may be performed by any series of
sequential, overlapping, or total channel steps so that the
entire channel is tested.

The 7 day Frequency is based on engineering judgment and is
considered adequate in view of other indications of
refueling interlocks and their ' associated input status that

i

are available to unit operations personnel. '

REFERENCES 1. USAR, Appendix F.

2. USAR, Section VII-6.

3. USAR, Section XIV-5.3.3.

4. USAR. Section XIV-5.3.4.

5. 10 CFR 50.36(c)(2)(ii).

,

!

1

I
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Refuel Position One-Rod-Out Interlock
B 3.9.2

8 3.9 REFUELING OPERATIONS

B 3.9.2 Refuel Position One-Rod-Out Interlock

BASES
,

BACKGROUND The refuel position one-rod-out interlock restricts the
movement of control rods to reinforce unit procedures that
prevent the reactor from becoming critical during refueling
operations. During refueling operations, no more than one
control rod is permitted to be withdrawn.

The USAR, Appendix F, requires that one of the two required
independent reactivity control systems be capable of holding
the reactor core subcritical under cold conditions (Ref.1).
The control rods serve as the system capable of maintaining
the reactor subcritical in cold conditions.

The refuel position one-rod-out interlock prevents the
selection of a second control rod for movement when any
other control rod is not fully inserted (Ref. 2). It is a
logic circuit that has redundant channels. It uses the
all-rods-in signal (from the control rod full-in position
indicators discussed in LC0 3.9.4, " Control Rod Position
Indication") and a rod selection signal (from the Reactor
Manual Control System).

This Specification ensures that the performance of the
refuel position one-rod-out interlock in the event of a
Design Basis Accident meets the assumptions used in the
safety analysis of Reference 3.

l
APPLICABLE The refueling position one-rod-out interlock is explicitly
SAFETY ANALYSES assumed in the USAR analysis for the control rod removal

error during refueling (Ref. 3). This analysis evaluates
the consequences of control rod withdrawal during refueling.
A prompt reactivity excursion during refueling could
potentially result in fuel failure with subsequent release
of radioactive material to the environment.

The refuel position one-rod-out interlock and adequate SDM
(LC0 3.1.1, " SHUTDOWN MARGIN (SDM)" prevent criticality by
preventing withdrawal of more than one control rod. With

(continued)
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Refuel Position One-Rod-Out Interlock
B 3.9.2

BASES

APPLICABLE one control rod withdrawn, the core will remain subcritical,
SAFETY ANALYSES thereby preventing any prompt critical excursion.

(continued)
The refuel position one-rod-out interlock satisfies
Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 4).

LC0 To prevent criticality during MODE 5, the refuel position
one-rod-out interlock ensures no more than one control rod
may be withdrawn. Both channels of the refuel position
one-rod-out interlock are required t, be OPERABLE and the
reactor mode switch must be locked in the refuel position to
support the OPERABILITY of these channels.

APPLICABILITY In MODE 5, with the reactnr mode switch in the refuel
position, the OPERABLE refuel position one-rod-out interlock
provides protection against prompt reactivity excursions.

In MODES 1, 2, 3, and 4, the refuel position one-rod-out
interlock is not required to be OPERABLE and is bypassed.
In MODES 1 and 2, the Reactor Protection System

|
(LC0 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation") and the control rods (LC0 3.1.3, " Control
Rod OPERABILITY") provide mitigation of potential reactivity
excursions. In MODES 3 and 4, with the reactor mode switch 1

in the shutdown position, a control rod block (LC0 3.3.2.1, 1

" Control Rod Block Instrumentation") ensures all control l
rods are inserted, thereby preventing criticality during !
shutdown conditions.

I

ACTIONS A.1 and A.2

With one or both channels of the refueling position
one-rod-out interlock inoperable, the refueling interlocks
may not be capable of preventing more than one control rod
from being withdrawn. This condition may lead to
criticality.

Control rod withdrawal must be immediately suspended, and
action must be immediately initiated to fully insert all

l

(continued)
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( Refuel Position One-Rod-Out Interlock
' B 3.9.2
|

|
| BASES

ACTIONS A.1 and A.2 (continued)

insert 4ble control rods in core cells containing one or more
fuel assemblies. Action must continue until all such
control rods are fully inserted. Control rods in core cells
containing no fuel assemblies do not affect the reactivity
of the core and, therefore, do not have to be inserted.

SIRVEILLANCE SR 3.9.2.1
REQUIREMrNTS

'

Proper functioning of the refueling position one-rod-out
interlock requires the reactor mode switch to be in Refuel.
During control rod withdrawal in MODE 5, improper
positioning of the reactor mode switch could, in some
instances, allow improper bypassing of required interlocks.
Therefore, this Surveillance imposes an additional level of
assurance that the refueling position one-rod-out interlock
will be OPERABLE when required. By " locking" the reactor
mode switch in the proper position (i.e., removing the
reactor mode switch key from the console while the reactor
mode switch is positioned in refuel), an additional
administrative control is in place to preclude operator
errors from resulting in unanalyzed operation.

The Frequency of 12 hours is sufficient in view of other ;
'administrative controls utilized during refueling operations

to ensure safe operation.

SR 3.9.2.2

Performance of : CHANNEL FUNCTIONAL TEST on each channel
demonstrates the associated refuel position one-rod-out
interlock will function properly when a simulated or actual
signal indicative of a required condition is injected into'
the logic. The CHANNEL FUNCTIONAL TEST may be performed by
any series of sequential, overlapping, or total channel
steps so that the entire channel is tested. The 7 day
Frequency is considered adequate because of demonstrated
circuit reliability, procedural controls on control rod
withdrawals, and visual and audible indications available in
the control room to alert the operator to control rods not

i

| fully inserted. To perform the required testing, the
|
|
|

| (continued)

l
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Refuel Position One-Rod' Out'' Interlock-

B 3.9.2

|-

BASES

SURVEILLANCE SR 3.9.2.2 (continued)
REQUIREMENTS

applicable condition must be entered (i.e., a control rod
must be withdrawn from its full-in position). Therefore,
SR 3.9.2.2 has been modified by a Note that states the
CHANNEL FUNCTIONAL TEST is not required to be. performed
until I hour after any-control rod is withdrawn.

'

RFFERENCES 1. USAR, Appendix F. ,

2. USAR, Section VII-6. |

3. USAR, Section XIV-5.3.3.
'

4. 10 CFR 50.36(c)(2)(ii).

p-

|

|

: ..
;

.
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Control Rod Position i

B 3.9.3 I

l

B 3.9 REFUELING OPERATIONS i
i

B 3.9.3 Control Rod Position I
|

BASES

BACKGROUND Control rods provide the capability to maintain the reactor
subcritical under all conditions and to limit the potential
amount and rate of reactivity increase caused by a
malfunction in the Reactor Manual Control System. During
refueling, movement of control rods is limited by the
refueling interlocks (LC0 3.9.1, " Refueling Equipment 1

Interlocks," and LC0 3.9.2, " Refuel Position One-Rod-Out |

Interlock") or the control rod block with the reactor mode !,

switch in the shutdown position (LC0 3.3.2.1, " Control Rod
Block Instrumentation").

The CNS USAR, Appendix F, requires that one of the two
required independent reactivity control systems be capable
of holding the reactor core subcritical under cM
conditions (Ref. 1). The control rods serve as the system
capable of maintaining the reactor subcritical in cold
conditions.

The refueling interlocks allow a single control rod to be
withdrawn at any time unless fuel is being loaded into the
core. To preclude loading fuel assemblies into the core
with a control rod withdrawn, all control rods must be fully
inserted (Ref. 2). This prevents the reactor from achieving
criticality during refueling operations.

APPLICABLE Prevention and mitigation of prompt reactivity excursions
SAFETY ANALYSES during refueling are provided by the refueling interlocks

(LC0 3.9.1 and LCO 3.9.2), the SDM (LC0 3.1.1, " Shur 00WN
MARGIN (SDM)"), the intermediate range monitor neutron flux
scram (LCO 3.3.1.1, " Reactor Protection System (4PS)
Instrumentation"), and the control rod block instrumentation
(LC0 3.3.2.1).

The safety analysis for the control rod removal error during
refueling in the USAR (Ref. 3) assumes the functioning of
the refueling interlocks and adequate SDM. The analysis for
the fuel assembly insertion error (Ref. 4) assumes all

; control rods are fully inserted. Thus, prior to fuel
reload, all control rods must be fully inserted to minimize'

.

(continued)
r

!
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Control Rod Position
B 3.9.3

BASES

APPLICABLE the probability of an inadvertent criticality. Control rod
SAFETY ANALYSES position saiisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii)

(continued) (Ref. 5).

LC0 All control roJ must be fully inserted during applicable
refueling. conditions to minimize the probability of an
inadvertent criticality during refueling.

APPLICABILITY During MODE 5, loading fuel into core cells with control
rods withdrawn may result in inadvertent criticality.
Therefore, the control rods must be inserted before loading
fuel into a core cell. All control rods must be inserted
before loading fuel to ensure that a fuel loading error does
not result in loading fuel into a core cell with the control
rod withdrawn.

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is
on, and no fuel loading activities are possible. Therefore,
this Specification is not applicable in these MODES.

ACTIONS A.1

With all control rods not fully inserted during the
applicable conditions, an inadvertent criticality could
occur that is not analyzed in the USAR. All fuel loading
operations must be immediately suspended. Suspension of
these activities shall not preclude completion of movement
of a component to a safe position.

,

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

During refueling, to ensure that the reactor iomains
subcritical, all control rods must be fully ins.erted prior
to and during fuel loading. Periodic checks of tne control !
rod position ensure this condition is maintained.

(continued)
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I

Control Rod Position
B 3.9.3

BASES
,

|
SURVEILLANCE SR 3.9.3.1 (continued) ,

REQUIREMENTS I
The 12 hour Frequency takes into consideration the
procedural controls on control rod movement during refueling
as well as the redundant functions of the refueling
interlocks.

.

REFERENCES 1. USAR, Appendix F.
|

2. USAR, Section VII-6. I

3. USAR, Section XIV-5.3.3.

4. USAR, Section XIV-5.3.4.

5. 10 CFR 50.36(c)(2)(ii).

I

!

l

!

|

t

|
|

.
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Control Red Position Indication
B 3.9.4

8 3.9 REFUELING OPERATIONS
i

B 3.9.4 Control Rod Pcsition Indication

BASES

BACKGROUND The full-in position indication channel for each control rod,

| provides necessary information to the refueling interlocks
to prevent inadvertent criticalities during refueling
operations. During refueling, the refueling interlocks
(LCO 3.9.1, " Refueling Equipment Interlocks," and LCO 3.9.2,
" Refuel Position One-Rod-Out Interlock") use the full-in

'

position indication channel to limit the operation of the
refueling equipment and the movement of the control rods.
The absence of the full-in position channel signal for any
control rod removes the all-rods-in permissive for the
refueling equipment interlocks and prevents fuel loading.
Also, this condition causes the refuel position one-rod-out
interlock to not allow the withdrawal of any other control
rod.

The CNS USAR, Aprandix F, requires that one of the two
requind indepen .M reactivity control systems be capable

'

of holding the rear. tor core subcritical under cold
,

conditions (Ref. 1). The control rods serve as the system
capable of maintaining'the reactor subcritical in cold
conditions.

APPLICABLE Prevention and mitigation of prompt reactivity excursions
SAFETY ANALYSES during refueling are provided by the refueling interlocks

(LC0 3.9.1 and LC0 3.9.2), the SDM (LC0 3.1.1, " SHUTDOWN
MARGIN (SDM)"), the intermediate range monitor neutron flux
scram (LC0 3.3.1.1, " Reactor Protection System (RPS)
Instrumec,tation"), and the control rod block instrumentation
(LC0 3.3.2.1, " Control Rod Block Instrumentation").

The safety analysis for the control rod removal error during
refueling (Ref. 2) assumes the functioning of the refueling
interlocks and adequate SDM. The analysis for the fuel
assembly insertion error (Ref. 3) assumes all control rods

! are fully inserted. The full-in position indication channel
; is required to be OPERABLE so that the refueling interlocks
' can ensure that fuel cannot be loaded with any control rod

withdrawn and that no more than one control rod can be
withdrawn at a time.

.

!
i

.
(continued)
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Control Rod Position Indication
B 3.9.4 4

BASES

APPLICABLE Control rod position indication satisfies Criterion 3 of
' SAFETY ANALYSES 10 CFR 50.36(c)(2)(ii) (Ref. 4).

(continued)

LC0 Each control rod full-in position indication channel must be
OPERABLE to provide the required input to the refueling
interlocks. A full-in channel is OPERABLE if it provides
correct position indication to the refueling interlock
logic. '

APPLICABILITY During MODE 5, the control rods must have OPERABLE full-in
position indication channels to ensure the applicable
refueling interlocks will be OPERABLE.

In MODES 1 and 2, requirements for control rod position are
specified in LC0 3.1.3, " Control Rod OPERABILITY." In
MODES 3 and 4, with the reactor mode switch in the shutdown
position, a control rod block (LC0 3.3.2.1) ensures all
control rods are inserted, thereby preventing criticality
during shutdown conditions.

ACTIONS A Note has been provided to modify the ACTIONS related to
i control rod position indication channels. Section 1.3,
| Completion Times, specifies that once a Condition has been

entered, subsequent divisions, 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. Section 1.3 also specifies that

| Required Actions of the Conaition continue to apply for each
additional failure, with Completion Times based on initialI

i entry into the Condition. However, the Required Actions for
' inoperable control rod position indication channels provide
| appropriate compensatory measures for separate inoperable
! channels. As such, this Note has been provided, which
| allows separate Condition entry for each inoperable required
| control rod position indication channel.

:

(continued),

<
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Control Rod Position Indication
B 3.9.4

BASES

ACTIONS A.l.l. A.1.2. A.1.3. A.2.1 and A.2.2
(continued)

With one or more required full-in position indication
channels inoperable, compensating actions must be taken to
protect against potential reactivity excursions from fuel
assembly insertions or control rod withdrawals. This may be
accomplished by immediately suspending in-vessel fuel
movement and control rod withdrawal, and immediately
initiating action to fully insert all insertable control
rods in core cells containing one or more fuel assemblies.
Actions must continue until all insertable control rods in
core cells containing one or more fi al assemblies are fully
inserted. Control rods in core cells containing no fuel
assemblies do not affect the reactivity of the core and,
therefore, do not have to be inserted. Suspension of
in-vessel fuel movements and control rod withdrawal shall
not preclude moving a component to a safe position.

Alternatively, actions must be immediately initiated to
fully insert the control rod (s) associated with the
inoperable full-in position indicator (s) and disarm
(electrically or hydraulically) the drive (s) to ensure that
the control rod is not withdrawn. A control rod can be
hydraulically disarmed by closing the drive water and
exhaust water valves. A control rod can be electrically
disarmed by disconnecting power from all four directional
control valve solenoids. Actions must continue until all
associated control rods are fully inserted and drives are
disarmed. Under these conditions (control rod fully
inserted and disarmed), an inoperable full-in channel may be
bypassed to allow refueling operations to proceed. An
alternate method must be used to ensure the control rod is
fully inserted (e.g., use the "00" notch position
indication).

SURVEILLANCE SR 3.9.4.1
REQUIREMENTS

The full-in position indication channels provide input to
the one-rod-out interlock and other refueling interlocks
that require an all-rods-in permissive. The interlocks are
actuated when the full-in position indication for any
control rod is not present, since this indicates that all

,

| rods are not fully inserted. Therefore, testing of the
full-in position indication channels is performed to ensure

(continued)
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Control Rod Position Indication
B 3.9.4

BASES

'

SURVEILLANCE SR 3.9.4.1 (continued)
REQUIREMENTS.

that when a control rod is withdrawn, the full-in position
indication is not present. The full-in position indication
channel is con-idered inoperable even with the control rod
fully inserted, if it would continue to indicate full-in
with the control rod withdrawn. Performing the SR each time
a control rod is withdrawn is considered adequate because of
the procedural controls on control rod withdrawals and the
visual indications and alarms available in the control room
to alert the operator to control rods not fully inserted.

REFERENCES 1. USAR, Appendix F.

2. USAR, Section XIV-5.3.3.

3. USAR, Section XIV-5.3.4.

4. 10 CFR 50.36(c)(2)(ii).
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Control Rod OPERABILITY-Refueling
B 3.9.5

B 3.9 REFUELING OPERATIONS

B 3.9.5 Control Rod OPERABILITY-Refueling

BASES

BACKGROUND Control rods are components of the Control Rod Drive (CRD) .

System, the primary reactivity control system for the l
reactor. In conjunction with the Reactor Protection System,
the CRD System provides the means for the reliable control
of reactivity changes during refueling operation. In
addition, the control rods provide the capability to
maintain the reactor subcritical L . der all conditions and to
limit the potential amount and rate of reactivity increase
caused by a malfunction in the CRD System.

The CNS USAR, Appendix F, requires that one of the two
required independent reactivity control systems be capable
of holding the reactor core subcritical under cold
conditions (Ref. 1). The CRD System is the system capable
of maintaining the reactor subcritical in cold conditions. |

APPLICABLE Prevention and mitigation of prompt reactivity excursions-
SAFETY ANALYSES during refueling are provided by refueling interlocks

(LC0 3.9.1, " Refueling Equipment Interlocks," and LCO 3.9.2,
" Refuel Position One-Rod-Out Interlock"), the
SDM (LC0 3.1.1, " SHUTDOWN MARGIN (SDM)"), the intermediate
range monitor neutron flux scram (LC0 3.3.1.1, " Reactor
Protection System (RPS) Instrumentation"), and the control
rod block instrumentation (LC0 3.3.2.1, " Control Rod Block
Instrumentation").

The safety analyses for the control rod removal error during
refueling (Ref. 2) and the fuel assembly insertion error
(Ref. 3) evaluate the consequences of control rod withdrawal
during refueling and also fuel assembly insertion with a
control rod withdrawn. A prompt reactivity excursion during
refueling could potentially result in fuel failure with
subsequent release of radioattive material to the
environment. Control rod scram provides protection should a
prompt reactivity excursion occur.

Control rod OPERABILITY during refueling satisfies
Criterion 3 of 10 UR 50.36(c)(2)(ii) (Ref. 4).

(continued)
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Control Rod OPERABILITY-Refueling
B 3.9.5

BASES (continued)

LC0 Each withdrawn control rod must be OPERABLE. The withdrawn
ontrol rod is considered OPERABLE if the scram accumulator

pressure is 2 940 psig and the control rod is capable of |

being automatically inserted upon receipt of a scram signal. '

Inserted control rods have already completed their
reactivity control function, and therefore are not required
to be OPERABLE.

APPLICABILITY During MODE 5, withdrawn control rods must be OPERABLE to )
ensurc onat in a scram the control rods will insert and
provide the. required negative reactivity to maintain the
reactor subcritical.

For MODES 1 and 2, control rod requirements are found in
LC0 3.1.2, " Reactivity Anomalies," LC0 3.1.3, " Control Rod
OPERABILITY," LC0 3.1.4, " Control Rod Scram Times," and
LC0 3.1.5, " Control Rod Scram Accumulators." During MODES 3
and 4, control rods are not able to be withdrawn since the
reactor mode switch is in shutdown and a control rod block
is applied. This provides adequate requirements for control i

; rod OPERABILITY during these conditions.
!
;

ACTIONS /L1

With one or more withdrawn control rods inoperable, action
must be immediately initiated to fully insert the inoperable
control rod (s). Inserting the control rod (s) ensures the
shutdown and scram capabilities are not adversely affected.
Actions must continue until the inoperable control rod (s) is
fully insertea.

SURVEILLANCE SR 3.9.5.1 and SR 3.9.5.2
REQUIREMENTS

During MODE 5, the OPERABILITY of control rods is primarily
required to ensure a withdrawn control rod will
automatically insert if a signal requiring a reactor
shutdown occurs. Because no explicit analysis exists for
automatic shutdown during refueling, the shutdown function
is satisfied if the withdrawn control rod is capable of

|
i-

i
I (continued)
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Control Rod OPERABILITY--Refueling
B 3.9.5

BASES

SURVEILLANCE SR 3.9.5.1 and SR 3.9.5.2 (continued)
REQUIREMENTS

automatic insertion and the associated CRD scram accumulator
pressure is 2 940 psig.

The 7 day Frequency takes into consideration equipment
reliability, procedural controls over the scram
accumulators, and control room alarms and indicating lights
that indicate low accumulator charge pressures.

SR 3.9.5.1 is modified by a Note that allows 7 days after
withdrawal of the control rod to perform the Surveillance.
This acknowledges that the control rod must first be
withdrawn before performance of the Surveillance, and
therefore avoids potential conflicts with SR 3.0.3 and
SR 3.0.4.

REFERENCES 1. USAR, Appendix F.

2. USAR, Section XIV-5.3.3.

3. USAR, Section XIV-5.3.4.
!

4. 10 CFR 50.36(c)(2)(ii).

1

<

4

4

(

4
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RPV Water Level
B 3.9.6,

|
.

B 3.9 REFUELING OPERATIONS

B 3.9.6 Reactor Pressure Vessel (RPV) Water Level

BASES

BACKGROUND The movement of fuel assemblies or handling of control rods
within the RPV requires a minimum water level of 21 ft
above the top of the RPV flange. During refueling, this

| maintains a sufficient water level in the reactor vessel'

cavity. Sufficient water is necessa.y to retain iodine
fission product activity in tho water in the event of a
refueling accident (Refs. I and 2). Sufficient iodine
activity would be retained to limit offsite doses from the

| accident to well below the guidelines set forth in
10 CFR 100.11 (Ref. 3).

APPLICABLE During movement of fuel assemblies or handling,

: SAFETY ANALYSES of control rods, the water level in the RPV is an initial

| condition design parameter in the analysis of a refueling
accident in containment postulated by Reference 1. A

minimum water level of 21 ft allows a decontamination facter
of 100 to be used in the accident analysis for halogens
(Ref. 1). This relates to the assumption that 99% of the
total halogens released from the pellet to cladding gap of|

'

all the dropped fuel assembly rods is retained by the water.
The fuel pellet to cladding gap is assumed to contain 10% of
the total fuel rod iodine inventory (Ref.1).

i Analysis of the refueling accident inside containment is
! described in Reference 1. With a minimum water level of
| 21 ft and a minimum decay time of 24 hours prior to fuel

handling, the analysis and test programs demonstrate that
the iodine release due to a postulated refueling accident is
adequately captured by the water and that offsite doses are
maintained within allowable limits (Ref. 3). The worst case
assumptions include the dropping of the irradiated fuel
assembly being handled onto the reactor core loaded with
irradiated fuel assemblies. The possibility exists of the
dropped assembly striking the RPV flange and releasing

; fission products. Therefore, the minimum depth for water
! coverage to ensure

1

(continued),
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RPV Water Level
B 3.9.6

8ASES

APPLICABLE acceptable radiological consequences is specified from the
SAFETY ANALYSES RPV flange. Since the worst case event results in failed

(continued) fuel assemblies seated in the core, as well as the dropped
assembly, dropping an assembly on the RPV flange will result
in reduced releases of fission gases.

I RPV water level satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii) (Ref. 4).

LC0 A minimum water level of 21 ft above the top of the RPV
flange is required to ensure that the radiological
consequences of a postulated refueling accident are within
acceptable limits.'

APPLICABILITY LC0 3.9.6 is applicable when moving fuel assemblies or
; handling control rods (i.e., movement with other than the
i normal control rod drive) within the RPV, including the

reactor well above the RPV. The LC0 minimizes the
possibility of a refueling accident in containment that is
beyond the assumptions of the safety analysis. If
irradiated fuel is not present within the RPV, there can be
no significant. radioactivity release as a result of a

| postulated refueling accident. Requirements for refueling
accidents in the spent fuel storage pool are covered by
LC0 3.7.6, " Spent Fuel Storage Pool Water Level ."

!

ACTIONS AJ

If the water level is < 21 ft above the top of the RPV
flange, all operations involving movement of fuel assemblies
and handling of control rods within the RPV shall be
suspended immediately to ensure that a refueling accident
cannot occur. The suspension of fuel movement and control

| rod handling shall not preclude completion of movement of a
| component to a safe position.

:

(continued)
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RPV Water Level
B 3.9.6

|

BASES (continued)

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

Verification of a minimum water level of 21 ft above the top
| of the RPV flange ensures that the design basis for the

postulated refueling accident analysis during refueling
operations is met. Water at the required level limits the

i consequences of damaged fuel rods, which are postulated to
| result from a refueling accident in containment (Ref.1).
!

| 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 on valve positions, !

which make significant unplanned level changes unlikely.

|

REFERENCES 1. USAR, Section XIV-6.4 '

2. USAR, Section X-3.0.

3. 10 CFR 100.11.
|

4. 10 CFR 50.36(c)(2)(ii).

I
!

|

|

|

|

|

I

I

|
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RHR-High Water Level
9 3.9.7

B 3.9 REFUELING OPERATIONS

B 3.9.7 Residual Heat Removal (RHR)-High Water Level

BASES
f

BACKGROUND The purpose of the RHR System in MODE 5 is to remove decay
heat and sensible heat from the reactor coolant, as required
by the CNS USAR (Ref. 1). Each of the two shutdown cooling
loops of the RHR System can provide the required decay heat
removal. Each loop consists of two rc.otor driven pumps, a
heat exchanger, and associated p'ging and valves. Both
loops have a common suction from the same recirculation
loop. Each pump discharges the reactor coolant, after it
has been cooled by circulation through the respective heat
exchangers, to the reactor via the associated recirculation
loop. The RHR heat exchangers transfer heat to the RHR
Service Water Booster (RHRSWB) System. The RHR shutdown
cooling mode is manually controlled.

In addition to the RHR subsystems, the volume of water above
the reactor pressure vessel (RPV) flange provides a heat
sink for decay heat removal.

APPLICABLE With the unit in MODE 5, the RHR Shutdown Cooling System is
SAFETY ANALYSES not required to mitigate any events or accidents evaluated

in the safety analyses. The RHR Shutdown Cooling System is
required for removing decay heat to maintain the temperature
of the reactor coolant.

The RHR System satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

LC0 Only one RHR shutdown cooling subsystem is required to be
OPERABLE and in operation in MODE 5 with irradiated fuel in

,

the RPV and the water level 121 ft above the RPV flange. 1
IOnly one subsystem is required because the volume of water

above the RPV flange provide , backup decay heat removal
capability.

(continued)
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RHR-High Water Level!.

B 3.9.7

BASES
|

|
LCO' An OPERABLE RHR shutdown cooling subsystem consists of an

(continued) RHR pumn, a heat exchanger, an RHRSWB pump capable of ,

'

providing cooling to the heat exchanger (passing service
water through a windmilling RHRSWB pump is.an acceptable
alternative) valves, piping, instruments, and controls to
ensure an OPERABLE flow path. In addition, the necessary
portions of the Service Water System are also required to
provide a suction source for the RHRSWB pump. In MODE 5,
the RHR cross tie shutoff valve is not required to be
closed; thus, the valve may be opened to allow pumps in one
loop to discharge through the opposite recirculation loop to
make a complete subsystem.

Additionally, each RHR shutdown cooling subsystem is
!

considered OPERABLE if it can be manually aligned (remote or |
local) in the shutdown cooling mode for removal of decay

{heat. Operation (either continuous or intermittent) of one i

subsystem can maintain and reduce the reactor coolant ;
temperature as required. However, to ensure adequate core !flow to allow for accurate average reactor coolant

itemperature monitoring, nearly continuous operation is
|required. A Note is provided to allow a 2 hour exception to !

shut down the operating subsystem every 8 hours,

i

APPLICABILITY One RHR shutdown cooling subsystem must be OPERABLE and in
operation in MODE 5, with irradiated fuel in the reactor
pressure vessel and with the water level 2 21 feet above the
top of the RPV flange, to provide decay heat removal. RHR
shutdown cooling subsystem requirements in other MODES are
covered by LCOs in Section. 3.4, Reactor Coolant System
(RCS). RHR shutdown cooling system requirements in MODE 5
with irradiated fuci in the reactor pressure vessel and with ,

the water level < 21 ft above the RPV flange are given in
LC0 3.9.8, " Residual Heat Removal (RHR)-Low Water Level".

ACTIONS A.1

With no RHR shutdown cooling subsystem OPERABLE, an
alternate method of decay heat removal must be established
within 1 hour. In this condition, the volume of water above

the RPV flar.ge provides adequate capability to remove decay

(continued)
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RHR-Nigh Water Level
B 3.9.7

BASES

ACTIONS L1 (continued)

heat from the reactor core. However, the overall
reliability is reduced because loss of water level could
result in reduced decay heat removal capability. The 1 hour
Completion Time is based on decay heat removal function and
the probability of a loss of the available decay heat
removal capabilities. Furthermore, verification of the
functional availability of the alternate method must be
reconfirmed every 24 hours thereafter. This will ensure

acontinued heat removal capability. '

Alternate decay heat removal methods are available to the
operators for review and preplanning in the unit Operating
Procedures. The required cooling capacity of the alternate
method should be ensured by verifying (by calculation or
demonstration) its capability to maintain or reduce
temperature. For example, this may include the use of the
Spent Fuel Pool Cooling System and the Reactor Water Cleanup
System, operating with the regenerative heat exchanger
bypassed or in combination with the Control Rod Drive System '

or Condensate System. The method used to remove the decay
heat should be the most prudent choice based on station
conditions.

B.l. B.2. B.3, and B.4

If no RHR shutdown cooling subsystem is OPERABLE and an
alternate method of decay heat removal is not available in
accordance with Required Action A.1, actions shall be taken
immediately to suspend operations involving an increase in-

reactor decay heat load by suspending loading of irradiated
|

fuel assemblies into the RPV. 1

Additional actions are required to minimize any potential I
fission product release to the environment. This includes
ensuring secondary containment is OPERABLE; one standby gas '

treatment subsystem is OPERABLE; and secondary containment
isolation capability is available in each associated
penetration flow path not isolated that is assumed to be
isolated to mitigate radioactive releases (i.e., one
secondary containment isolation valve and associated
instrumentation are OPERABLE or other acceptable
administrative controls to assure isolation capability.
These administrative controls consist of stationing an.

;

(continued)
|
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RHR-High Water Level
B 3.9.7

t 1

BASES |
|

l

ACTIONS B.1. B.2. B.3 and B.4 (continued)

operator, who is in continuous communication with the
control room, at the controls of the isolation device. In |this way, the penetration can be rapidly isolated when a
need for secondary containment is indicated). This may be
performed as an administrative check, by examining logs or
other information to determine whether the components are

.

|
out of service for maintenance or other reasons. It is not |
necessary to perform the Surveillances needed to demonstrate
the OPERABILITY of the components. It, however, any
requi,ed component is inoperable, then it must be restored
to OPERABLE status. In this case, a surveillance may need
to be performed to restore the component to OPERABLE status.
Actions must continue until all required components are
OPERABLE.

C.1 and C.2

If no RHR shutdown cooling subsystem is in operation, an
alternate method of coolant circulation is required to be
established within I hour. The Completion Time is modified
such that the 1 hour is applicable separately for each
occurrence involving a loss of coolant circulation.

During the period when the reactor coolant is being
circulated by an alternate method (other than by the
required RHR shutdown cooling subsystem), the reactor
coolant temperature must be periodically monitored to ensure
proper functioning of the alternate method. The once per
hour Completion Time is deemed appropriate.

SURVEILLANCE SR 3.9.7.1
REQUIREMENTS

This Surveillance demonstrates that the required RHR
shutdown cocling subsystem is in operation and circulating
reactor coolant.

The required flow rate is determined by the flow rate
necessary to provide sufficient decay heat removal
capability. The Frequency of 12 hours is sufficient in view

| of other visual and audible indications available to the

(continued)
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RHR-High Water Level
B 3.9.7

BASES
__

SURVEILLANCE SR 3.9.7.1 (continued)
REQUIREMENTS

operator for monitoring the RHR shutdown cooling subsystem
in the control room.

REFERENCES 1. USAR, Section IV-8.0.

2. 10 CFR 50.36(c)(2)(li)..
-_____

i

|

P

I
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RHR-Low Water Level
B 3.9.8

,

B 3.9 REFUELING OPERATIONS

B 3.9.8 Residual Heat Removal (RHR)-Low Water Level

BASES

BACKGROUND The purpose of the RHR System in MODE 5 is to remove decay
heat and sensible heat from the reactor coolant, as required
by the CNS USAR (Ref. 1). Each of the two shutdown cooling
loops of the RHR System can. provide the required decay heat
removal. Each loop consists of two ...otor driven pumps, a
heat exchanger, and associated piping and valves. Both
locps have a common suction from the same recirculation !

loop. Each pump discharges the reactor coolant, after it
has been cooled by circulation through the respective heat ;
exchangers, to the reactor via the associated recirculation
loop. The RHR heat exchangers transfer heat to the RHR
Service Water Booster (RHRSWB) System. The RHR shutdown
cooling mode is manually controlled. |

|

),

APPLICABLE With the unit in MODE 5, the RHR Shutdown Cooling System is
SAFETY ANALYSES not required to mitigate any events or accidents evaluated

in the safety analyses. The RHR Shutdown Cooling System is
required for removing decay heat to maintain the temperature
of the reactor coolant.,

The RHR System satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii) (Ref. 2).

l

LC0 In MODE 5 with irradiated fuel in the reactor pressure
vessel (RPV) and the water level < 21 ft above the reactor' pressure vessel (RPV) flange two RHR shutdown cooling 4

subsystems must be OPERABLE. I

| An OPERABLE RHR shutdown cooling subsystem consists of an
RHR pump, a heat exchanger, an RHRSWB pump capable ofi

| providing cooling water to the heat exchanger (passing
service water through a windmilling RHRSWB pump is an;

; acceptable alternative) valves, piping, instruments, and
,

controls to ensure an OPERABLE flow path. To meet the LCO,
both pumps in one loop or one pump in each of the two loops
must be OPERABLE. In addition the necessary portions of the,

!

(continued)
,

,
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RHR-Low Water Level
B 3.9.8 j

BASES

LC0 Service Water System are also required to provide a suction 1

(continued) source for the RHRSWB pump. In MODE 5, the RHR cross tie
shutoff valve is not required to be closed; thus, the valve
may be opened to allow pumps in ono loop to discharge
through the opposite recirculation loop to make a complete
subsystem.

Additionally, each RHR shutdown cooling subsystem is
considered OPERABLE if it can be manually aligned (remote or
local) in the shutdown cooling mode for removal of decay
heat. Operation (either continuous or intermittent) of one
subsystem can maintain and reduce the reactor coolant
temperature as required. However, to ensure adequate core
flow to allow for accurate average reactor coolant
temperature monitoring, nearly continuous operation is i

required. A Note is provided to allow a 2 hour exception to
shut down the operating subsystem every 8 hours.

APPLICABILITY Two RHR shutdown cooling subsystems are required to be
OPERABLE, and one must be in operation in MODE 5, with
irradiated fuel in the RPV and with the water level < 21 ft
above the top of the RPV flange, to provide decay heat
removal. RHR shutdown cooling subsystem requirements in
other MODES are covered by LCOs in Section 3.4, Reactor
Coolant System (RCS). RHR shutdown subcooling subsystem
requirements in MODE 5 with irradiated fuel in the RPV and
with the water level 2 21 ft above the RPV flange are given
in LC0 3.9.7, " Residual Heat Removal (RHR)-High Water
Level."

ACTIONS A.1

With one of the two required RHR shutdown cooling subsystems
inoperable, the remaining subsystem is capable of providing
the required decay heat removal. However, the overall
reliability is reduced. Therefore, an alternate method of
decay heat removal must be provided. With both required RHR
shutdown cooling subsystems inoperable, an alternate method
of decay heat removal must be provided in addition to that
provided for the initial RHR shutdown cooling subsystem
inoperability. This re-establishes backup decay heat
removal capabilities, similar to the requirements of the

(continued)
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RHR-Low Water Level
B 3.9.8 j

BASES

ACTIONS Ad (continued)

LCO. The 1 hour Completion Time is based on the decay heat
removal function and the probability of a loss of the
available decay heat removal capabilities. Furthermore,
verification of the functional availability of this
alternate method must be reconfirmed every 24 hours i

!thereafter. This will ensure continued heat removal
capability.

Alternate decay heat removal methods are available to the
,

operators for review and preplanning in the unit Operating |
Procedures. The required cooling capacity of the alternate i

method. should be ensured by verifying (by calculation or
demonstration) its capacity to maintain or reduce
temperature. For example, this may include the use of the
Spent Fuel Pool Cooling System and the Reactor Water Cleanup i
System, operating with the regenerative heat exchanger
bypassed or in combination with the Control Rod Drive System
or Condensate System. The method used to remove decay heat
should be the most prudent choice based on station
conditions. i

B.l. B.2 and B.3

With the required decay heat removal subsystem (s) inoperable
and the required alternate method (s) of decay heat removal
not available in accordance with Required Action A.1,
additional actions are required to minimize any potential
fission product release to the environment. This includes
ensuring secondary containment is OPERABLE; one standby gas ,

treatment subsystem is OPERABLE; and secondary containment
isolation capability is available in each associated
penetration flow path not isolated that is assumed to be
isolated to mitigate radioactive releases (i.e., one
secondary containment isolation valve and associated
instrumentation are OPERABLE or other acceptable
administrative controls to assure isolation capability.
These administrative controls consist of stationing an
operator, who is in continuous communication with the
control room, at the controls of the isolation device. In
this way, the penetration can be rapidly isolated when a
need for secondary containment is indicated.) This may be
performed as an administrative check, by examining logs or

(continued)
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RHR-Low Water Level ;

B 3.9.8 )

BASES

!

ACTIONS B.1. B.2 and B.3 (continued)

| other information to determine whether the components are
| out of service for maintenance or other reasons. It is not

necessary to perform the Surveillances needed to demonstrate
the OPERABILITY of the components. If, however, any

| required component is inoperable, then it must be restored
to OPERABLE status. In this case, the surveillance may need
to be performed to restore the component to OPERABLE status.
Actions must continue until all required components are
OPERABLE.

|

C.1 and C.2
.

|

If no RHR subsystem is in operation, an alternate method of I|

coolant circulation is required to be established !
within 1 hour. The Completion Time is modified such that
the 1 hour is applicable separately for each occurrence l
involving a loss of coolant circulation.

During the period when the reactor coolant is being |
circulated by an alternate method (other than by the |

required RHR shutdown cooling subsystem), the reactor ,

icoolant temperature must be periodically monitored to ensure
proper functioning of the alternate method. The once per
hour Completion Time is deemed appropriate.

SURVEILLANCE SR 3.9.8.1
REQUIREMENTS

This Surveillance demonstrates that one RHR shutdown cooling
subsystem is in operation and circulating reactor coolant.
The required flow rate is determined by the flow rate
necessary to provide sufficient decay heat removal
capability.

The Frequency of 12 hours is sufficient in view of other
visual and audible indications available to the operator for
monitoring the RHR shutdown cooling subsystems in the
control room.

| REFERENCES 1. USAR, Section IV-8.0

2. 10 CFR 50.36(c)(2)(ii).
|

|
|
r
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Inservice Leak and Hydrostatic Testing Operation
B 3.10.1

B 3.10 'SPECIAL OPERATIONS |
:

B 3.10.1 Inservice Leak and Hydrostatic Testing Operation !

BASES

I

BACKGROUND The purpose of this Special Operations LC0 is to allow
certain reactor coolant pressure tests to be performed in
MODE 4 when the metallurgical characteristics of the reactor

- |
pressure vessel (RPV) require the pressure testing at !

temperatures > 212*F (normally corresponding to MODE 3).

Inservice hydrostatic testing and system leakage pressure
,

tests required by Section XI of the American Society of I

Mechanical Engineers (ASME) Boiler and Pressure Vessel Code
.

(Ref. 1) are performed prior to the reactor going critical '

after a refueling outage. Recirculation pump operation, i
decay heat and a water solid RPV (except for an air bubble

i

for pressure control) are used to achieve the necessary I
temperatures and pressures required for these tests. The '

minimum temperatures (at the required pressures) allowed for
these tests are determined from the RPV pressure and
temperature (P/T) limits required by LC0 3.4.9, " Reactor )
Coolant System (RCS) Pressure and Temperature (P/T) Limits."
These limits are conservatively based on the fracture i

toughness of the reactor vessel, taking into account
,

anticipated vessel neutron fluence. |

With increased reactor vessel fluence over time, the minimum
allowable vessel temperature increases at a given pressure.
Periodic updates to the RPV P/T limit curves are performed
as necessary, based upon the results of analyses of
irradiated surveillance specimens removed from the vessel.
Hydrostatic and leak testing may eventually be required with
minimum reactor coolant temperature > 212*F.

|

APPLICABLE Allowing the reactor to be considered in MODE 4 during
SAFETY ANALYSES hydrostatic or leak testing, when the reactor coolant

temperature is > 212*F, effectively provides an exception to
MODE 3 requirements, including OPERABILITY of primary
containment and the full complement of redundant Emergency
Core Cooling Systems. Since the hydrostatic or leak tests
are performed nearly water solid, at low decay heat values,

4

(continued)
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Inservice Laak and Hydrostatic Testing Operation
B 3.10.1

BASES

APPLICABLE and near MODE 4 conditions, the stored energy in the
SAFETY ANALYSES reactor core will be very low. Under these conditions, the l

(continued) potential for failed fuel and a subsequent increase in
coolant activity above the LC0 3.4.6, "RCS Specific
Activity," limits are minimized. In addition, the secondary |containment will be OPERABLE, in accordance with this ~

'Special Operations LCO, and will be capable of handling any
airborne radioactivity or steam leaks that could occur
during the performance of hydrostatic or leak testing. The
required pressure testing conditions provide adequate
assurance that the consequences of a steam leak will be
conservatively bounded by the con equences of the postulated
main steam line break outside of primary containment
described in Reference 2. Therefore, these requirements
will conservatively limit radiation releases to the
environment.

In the event of a large primary system leak, the reactor
vessel would rapidly depressurize, allowing the low pressure
core cooling systems to operate. The capability of the low
pressure coolant injection and core spray subsystems, as
required in MODE 4 by LC0 3.5.2, "ECCS-Shutdown," would be
more than adequate to keep the core flooded under this low
decay heat load condition. Small system leaks would be
detected by leakage inspections before significant inventory
loss occurred.

For the purposes of this test, the protection provided by
.

normally required MODE 4 applicable LCOs, in addition to the ;

secondary containment requirements required to be met by
this Special Operations LCO, will ensure acceptable
consequences during normal hydrostatic test conditions and
during postulated accident conditions.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
10 CFR 50.36 (c)(2)(ii) (Ref. 3) apply. Special Operations
LCOs provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LC0 As described in LC0 3.0.7, compliance with this Special
Operations LC0 is optional. Operation at reactor coolant

(continued)
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Inservice Leak and Hydrostatic Testing Operation i
B 3.10.1

BASES

LCO temperatures > 212*F can be in accordance with Table 1.1-1
(continued) for MODE 3 operation without meeting this Special Operations

LC0 or its ACTIONS. This option may be required due to P/T
limits, however, which require testing at temperatures
212*F, while performance of inservice leak and hydrostatic -
testing results in the inoperability of subsystems required
when > 212*F (i.e., MODE 3).

If it is desired to perform these tests while complying with
this Special Operations LCO, then tha MODE 4 applicable LCOs
and specified MODE 3 LCOs must be met. This Special
Operrlons LC0 allows changing Table 1.1-1 temperature
limits for MODE 4 to "NA" and suspending the requirements of
LC0 3.4.8, " Residual Heat Removal (RHR) Shutdown Cooling
System-Cold Shutdown." The additional requirements for
secondary containment LCOs to be met will provide sufficient
protection for operations at reactor coolant temperatures

,

> 212*F for the purpose of performing either an inservice '

leak or hydrostatic test.

This LC0 allows primary containment to be open for frequent
unobstructed access to perform inspections, and for outage I
activities on various systems to continue consistent with !

the MODE 4 applicable requirements that are in effect |
immediately prior to and immediately after this operation. l

APPLICABILITY The MODE 4 requirements may only be modified for the
performance of inservice leak or hydrostatic tests so that
these operations can be considered as in MODE 4, even though
the reactor coolant temperature is > 212'F. The additional
requirement for secondary containment OPERABILITY according
to the imposed H0DE 3 requirements provides conservatism in
the response of the unit to any event that may occur.
Operations in all other MODES are unaffected by this LCO.

ACTIONS A Note has been provided to modify the ACTIONS related to
inservice leak and hydrostatic testing operation.
Section 1.3, Completion Times, specifies that once a
Condition has been entered, subsequent divisions,
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.

(continued)
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Inservice Leak and Hydrostatic Testing Operation
B 3.10.1

BASES

ACTIONS Section 1.3 also specifies that Required Actions of the
(continued) Condition continue to apply for each additional failure,

with Completion Times based on initial entry into the
Condition. However, the Required Actions for each
requirement of the LC0 not met provide appropriate
compensatory measures for separate requirements that are not
met. As such, a Note has been provided that allows separate
Condition entry for each requirement of the LCO.

6.d

If an LC0 specified in LC0 3.10.1 is not met, the ACTIONS
applicable to the stated requirements are entered
immediately and complied with. Required Action A.1 has been
modified by a Note that clarifies the intent of another
LC0's Required Action to be in MODE 4 includes reducing the
average reactor coolant temperature to 1 212*F.

A.2.1 and A.2.2

Required Action A.2.1 and Required Action A.2.2 are
alternate Required Actions that can be taken instead of
Required Action A.1 to restore compliance with the normal
MODE 4 requirements, and thereby exit this Special Operation
LC0's Applicability. , Activities that could further increase
reactor coolant temperature or pressure are suspended
immediately, in accordance with Required Action A.2.1, and
the reactor coolant temperature is reduced to establish
normal MODE 4 requirements. The allowed Completion Time of
24 hours for Required Action A.2.2 is based on engineering
judgment and provides sufficient time to reduce the average
reactor coolant temperature from the highest expected value
to s 212*F with normal cooldown procedures. The Completion
Time is also consistent with the time provided in LC0 3.0.3
to reach MODE 4 from MODE 3.

SURVEILLANCE SR 3.10.1.1
REQUIREMENTS

The LCOs made applicable are required to have their
Surveillances met to establish that this LC0 is being met.
A discussion of the applicable SRs is provided in their
respective Bases.

(continued)
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| Inservice Leak and Hydrostatic-Testing Operation
'

B 3.10.1 '

|-
!

BASES (continued)

REFERENCES. 1. American Society of Mechanical Engineers, Boiler and '

Pressure Vessel Code, Section XI.
.

2. USAR, Section XIV-6.5.

3.- 10CFR50.36(c)(2)(ii).. ;
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-Reactor Mode Switch Interlock Testing
8 3.10.2

B 3.10 SPECIAL OPERATIONS

B 3.10.2 Reactor Mode Switch Interlock Testing- |

I,

BASES !

BACKGROUND The purpose of this Special Operations LC0 is to permit <

operation of the reactor mode switch from one position to j

another to confirm certain aspects of associated interlocks I
during periodic tests and calibrations'in MODES 3, 4, and 5.

|
The reactor mode switch is a conveniently. located, |
multiposition, keylock switch provided to select the l
necessary scram functions.for various plant conditions <

(Ref. 1). The reactor mode switch selects _the appropriate
trip relays for scram functions and provides appropriate
bypasses. The mode switch positions and related scram
interlock functions are summarized as follows:

a. Shutdown-Initiates a reactor scram; bypasses main
steam line isolation scram;

b. Refuel-Selects Neutron Monitoring System (NMS) scram j
function for low neutron flux level operation (but I

'does not disable the average power range monitor
scram); bypasses main steam line isolation scram; ,

'c. Startup/ Hot Standby (Start & Hot Standby)-Selects NMS
scram function for low neutron flux level operation
(intermediate range monitors and average power range
monitors); bypasses mair, steam line isolation scram;
and

d. Run-Selects NMS scram function for power range
operation.

The reactor mode switch also provides interlocks for such
functions as control rod blocks, scram discharge volume trip
bypass, refueling equipment interlocks, and main steam
isolation valve isolations.

.

(continued)
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Reactor Mode Switch Interlock Testing
B 3.10.2

BASE 3 (continued)

APPLICABLE The acceptance criterion for reactor mode switch interlock
SAFETY ANALYSES testing is to prevent fuel failure by precluding reactivity

excursions or core criticality. The interlock functions of
the shutdown and refuel positions normally maintained for
the reactor mode. switch in MODES 3, 4, and 5 are provided to
preclude reactivity excursions that could potentially result
in fuel failure. Interlock testing that requires moving the
reactor mode switch to other positions (run, startup/ hot
standby, or refuel) while in MODE 3, 4, or 5, requires
administrative 1y maintaining all control rods inserted and

,

no CORE ALTERATIONS in progress. With all control rods '

inserted in core cells containing one or more fuel
assemblies, and no CORE ALTERATIONS in progress, there are
no credible mechanisms for unacceptable reactivity
excursions during the planned interlock testing.

For postulated accidents, such as control rod removal error
during refueling or loading of fuel with a control rod
withdrawn, the accident analysis demonstrates that fuel
failure will not occur (Refs. 2 and 3). The withdrawal of a
single control rod will not result in criticality when
adequate SDM is maintained. Also, loading fuel assemblies
into the core with a single control rod withdrawn will not
result in criticality, thereby preventing fuel failure.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
10 CFR 50.36 (c)(2)(ii) (Ref. 4) apply. Special Operations
LCOs provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LC0 As described in LC0 3.0.7, compliance with this Special
Operations LC0 is optional. MODES 3, 4, and 5 operations
not specified in Table 1.1-1 can be performed in accordance
with other Special Operations LCOs (i.e., LCO 3.10.1,
" Inservice Leak and Hydrostatic Testing Operation,"
LC0 3.10.3, " Single Control Rod Withdrawal-Hot Shutdown,"
LC0 3.10.4, " Single Control Rod Withdrawal-Cold Shutdown,"
and LC0 3.10.8, "SDM Test-Refueling") without meeting this
LC0 or its ACTIONS. If any testing is performed that
involves the reactor mode switch interlocks and requires 1

repositioning beyond that specified in Table 1.1-1 for the

(continued)
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Reactor Mode Switch Interlock Testing
B 3.10.2

BASES

LC0 current MODE of operation, the testing can be performed,
(continued) provided all interlock functions potentially defeated arc

adainistratively controlled. In MODES 3, 4, and 5 with the
reactor mode switch in shutdown as specified in Table 1.1-1,
all control rods are fully inserted and a control rod block
is initiated. Therefore, all control rods in core cells

that contain one or more fuel assembiies must be verified
fully inserted while in MODES 3, 4, and 5, with the reactor
mode switch in other than the shutdown position. The
additional LC0 requirement to preclude CORE ALTERATIONS is
appropriate for MODE 5 operations, as discussed below, and
is inherently met in MODES 3 and 4 by the definition of CORE
ALTERATIONS, which cannot be performed with the vessel head
in place.

In MODE 5, with the reactor mode switch in the refuel
position, only one control rod can be withdrawn under the
refuel position one-rod-out interlock (LC0 3.9.2, " Refuel
Position One-Rod-Out Interlock"). The refueling equipment
interlocks (LCO 3.9.1, " Refueling Equipment Interlocks")
appropriately control other CORE ALTERATIONS. Due to the
increased potential for error in controlling these multiple
interlocks, and the limited duration of tests involving the
reactor mode switch position, conservative controls are
required, consistent with MODES 3 and 4. The additional
controls of administratively not permitting CORE ALTERATIONS
will adequately ensure that the reactor does not become
critical during these tests.

APPLICABILITY Any required periodic interlock testing involving the
reactor mode switch, while in MODES 1 and 2, can be
performed without the need for Special Operations
exceptions. Mode switch manipulations in these MODES would
likely result in unit trips. In MODES 3, 4, and 5, this
Special Operations LC0 is only permitted to be used to allow
reactor mode switch interlock testing that cannot
conveniently be performed without this allowance or testing
that must be performed prior to entering another MODE. Such
interlock testing may consist of required Surveillances, or
may be the result of maintenance, repair, or troubleshooting
activities. In MODES 3, 4, and 5, the interlock functions
provided by the reactor mode switch in shutdown (i.e., all
control rods inserted and incapable of withdrawal) and

(continued)
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| Reactor Mode Switch Interlock Testing
| B 3.10.2 !

BASES

j APPLICABILITY refueling (i.e., refueling interlocks to prevent inadvertent
! (continued) criticality during CORE ALTERATIONS) positions can be

4

| administrative 1y controlled adequately during the
' ,

performance of certain tests. |

!

ACTIONS A.1. A.2. A.3.1, and A.3.2

These Required Actions are provided to restore compliance
with the Technical Specifications overridden by this Special
Operations LCO. Restoring compliance will also result in
exiting the Applicability of this Special Operations LCO.

All CORE ALTERATIONS, except control rod insertion, if in
progress, are immediately suspended in accordance with
Required Action A.1, and all insertable control rods in core
cells that contain one or more fuel assemblies are fully
inserted within 1 hour, in accordance with Required
Action A.2. This will preclude potential mechanisms that
could lead to criticality. Controls rods in core cells
containing no fuel assemblies do not affect the reactivity
of the core and, therefore, do not have to be inserted.
Suspension of CORE ALTERATIONS shall not preclude the
completion of movement of a component to a safe condition.
Placing the reactor mode switch in the shutdown position
will ensure that all inserted control rods remain inserted
and result in operating in accordance with Table 1.1-1.
Alternatively, if in MODE 5, the reactcr mode switch may be
placed in the refuel position, which will also result in
operating in accordance with Table 1.1-1. A Note is added
to Required Action A.3.2 to indicate that this Required
Action is only applicable in MODE 5, since only the shutdown
position is allowed in MODES 3 and 4. The allowed
Completion Time of I hour for Required Action A.2, Required
Action A.3.1, and Required Action A.3.2 provides sufficient

| time to normally insert the control rods and place the
reactor mode switch in the required position, based on

| operating experience, and is acceptable given that all
operations that could increase core reactivity have been
suspended.

(continued)
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Reactor Mode Switch Interlock Testing'

B 3.10.2

BASES (continued)
--.

SURVEILLANCE SR 3.10.2.1 and SR 3.10.2.2
REQUIREMENTS

Meeting the requirements of this Special Operations LC0
maintains operation consistent with or conservative to
operating with the reactor mode switch in the shutdown
position (or the refuel position for MODE 5). The functions
of the reactor mode switch interlocks'that are not in
effect, due to the testing in progress, are adequately I

compensated for by the Special Operations LC0 requirements.
The administrative controls are to be periodically verified
to ensure that the operational requirements continue to be
met. The Surveillances performed at the 12 hour and 24 hour |

Frequencies are intended.to provide appropriate assurance
that each operating shift is aware of and verifies
compliance with these Special Operations LC0 requirements.

i

l
REFERENCES 1. USAR, Section VII-2.3.7. j

2. USAR, Scetion XIV-5.3.3.

3. USAR, Section XIV-5.3.4.

4. 10 CFR 50.36(c)(2)(ii).

.

;

i
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

1

'

B-3.10 SPECIAL OPERATIONS

B 3.10.3 Single Control Rod Withdrawal-Hot Shutdown

BASES

BACKGROUND The purpose of this MODE 3 Special Operations LC0 is to
permit the withdrawal of a single control rod for testing
while in hot shutdown, by imposing certain restrictions. In
MODE 3, the reactor mode switch is in the shutdown position,
and all control reds are inserted and blocked from
withdrawal. Many systems and functions are not required in
these conditions, due to the other installed interlocks that

are actuated when the reactor mode switch is in the shutdown
position. However, circumstances may arise while in MODE 3
that present the need to withdraw a single control rod for
various tests (e.g., friction tests, scram timing, and
coupling integrity checks). These single control rod
withdrawals are normally accomplished by selecting the
refuel position for the reactor mode switch. This Special
Operations LC0 provides the appropriate additional controls
to allow a single control rod withdrawal in MODE 3.

APPLICABLE With the reactor mode switch in the refuel position, the
SAFETY ANALYSES analyses for control rod withdrawal during refueling are

applicable and, provided the assumptions of these analyses
are satisfied in MODE 3, these analyses will bound the
consequences of an accident. Explicit safety analyses in
the USAR (Refs. I and 2) demonstrate that the functioning of
the refueling interlocks and adequate SDM will preclude
unacceptable reactivity excursions.

Refueling ir.tcrlocks restrict the movement of control rods
to reinforce operational procedures that prevent the reactor
from becoming critical. These interlocks prevent the
withdrawal of more than one control rod. Under these
conditions, since only one control rod can be withdrawn, the
core will always be shut down even with the highest worth
control rod withdrawn if adequate SDM exists.

The control rod scram function provides backup protection to
normal refueling procedures and the refueling interlocks,
which prevent inadvertent criticalities during refueling.

(continued)
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Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

BASES

APPLICABLE Alternate backup protection can be obtained by ensuring that
SAFETY ANALYSES a five by five array of control rods, centered on the

(continued) withdrawn control rod, are inserted and incapable of
withdrawal.

i

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
10 CFR 50.36.(c)(2)(ii) (Ref. 3) apply. Special Operations
LCOs provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

'LC0 As described in LC0 3.0.7, compliance with this Special
Operations LC0 is optional. Operation in MODE 3 with the ,

reactor mode switch in the refuel position can be performed
in accordance with other Special Operations LCOs (i.e.,
LC0 3.10.2, " Reactor Mode Switch Interlock Testing," without
meeting this Special Operations LC0 or its ACTIONS.
However, if a single control rod withdrawal is desired in
MODE 3, controls consistent with those required during
refueling must be implemented and this Special Operations
LC0 applied. " Withdrawal" in this application includes the
actual withdrawal of the control rod as well as maintaining
the control rod in a position other than the full-in
pos.ition, and reinserting the control rod. The refueling
interlocks of LCO 3.9.2, " Refuel Position One-Rod-Out
Interlock," required by this Special Operations LCO, will
ensure that only one control rod can be withdrawn.

To back up the refueling interlocks (LC0 3.9.2), the ability
to scram the withdrawn control rod in the event of an
inadvertent criticality is provided by this Special
Operations LC0's requirements in Item d.l. Alternately,

provided a sufficient number of control rods in the vicinity
of the withdrawn control rod are known to be inserted and
incapable of withdrawal (Item d.2), the possibility of
criticality on withdrawal of this control rod is
sufficiently precluded, so as not to require the scram
capability of the withdrawn control rod. Also, once this

alternate (Item d.2) is completed, the SDM requirement to
account for both the withdrawn-untrippable control rod and
the highest worth control rod may be changed to allow the

(continued)

Cooper B 3.10-12 Revision 0



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

Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

BASES

LC0 withdrawn-untrippable control rod to be the single highest
(continued) worth control rod.

APPLICABILITY Control rod withdrawals are adequately controlled in
MODES 1, 2, and 5 by existing LCOs. In MODES 3 and 4,
control rod withdrawal is only allowed if performed in
accordance with this Special Operations LCO or Special
Operations LC0 3.10.4, and if limited to one control rod.
This allowance is only provided with the reactor mode switch
in the refuel positien. For these conjitions, the
one-rod-out interlock (LC0 3.9.2), control rod position
indication (LC0 3.9.4, " Control Rod Position Indication"),
full. insertion requirements for all other control rods and
scram functions (LC0 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation," LC0 3.3.8.2, " Reactor Protection
System (RPS) Electric Power Monitoring," and LCO 3.9.5,"
Control Rod OPERABILITY-Refueling"), or the added
administrative controls in Item d.2 of this Special
Operations LCO, minimize potential reactivity excursions.

ACTIONS A Note has been provided to modify the ACTIONS related to a
single control rod withdrawal while in MODE 3. Section 1.3,
Completion Times, specifies once a Condition has been
entered, subsequent divisions, 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. Section 1.3 also specifies
Required Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
each requirement of the LC0 not met provide appropriate
compensatory measures for separate requirements that are not
met. As such, a Note has been provided that allows separate !
Condition entry for each requirement of the LCO. i

A_d

If one or more of the requirements specified in this Special
Operations LC0 are_not met, the ACTIONS applicable to the |
stated requirements of the affected LCOs are immediately

(continued)
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| Single Control Rod Withdrawal-Hot Shutdown
B 3.10.3

BASES

i
!

; ACTIONS ad (continued)
! entered as directed by Required Action A.I. Required

Action A.1 has been modified by a Note that clarifies the
| intent of any other LC0's Required Action, to insert all

control rods. This Required Action includes exiting this
Special Operations Applicability by returning the reactor
mode switch to the shutdown position. A second Note has
been added, which clarifies that this Required Action is
only applicable if the requirements not met are for an
affected LCO.

A.2.1 and A.2.2
1

Required Actions A.2.1 and A.2.2 are alternate Required |

Actions that can be taken instead of Required Action A.1 to '

restore compliance with the normal MODE 3 requirements,
thereby exiting this Special Operations LC0's Applicability.
Actions must be initiated immediately to insert all
insertable control rods. Actions must continue until all
such control rods are fully inserted. Placing the reactor
mode switch in the shutdown position will ensure all i

inserted rods remain inserted and restore operation in
,

accordance with Table 1.1-1. The allowed Completion Time of l

I hour to place the rea: tor mode switch in the shutdown
position provides suffi:ient time to normally insert the
control rods.

SURVEILLANCE SR 3.10.3.1. SR 3.10.3.2. and SR 3.10.3.3
REQUIREMENTS

The other LC0c made applicable in this Special Operations
LC0 are required to have their Surveillances met to
establish that this Special Operations LC0 is being met. If

the local array of control rods is inserted and disarmed
while the scram function for the withdrawn rod is not
available, periodic verification in accordance with
SR 3.10.3.2 is required to preclude the possibility of
criticality. The control rods can be hydraulically disarmed
by closing the drive water and exhaust water isolation
valves. Electrically, the control rods can be disarmed by
disconnecting power from all four directional control valve
solenoids. SR 3.10.3.2 has been modified by a Note, which
clarifies that this SR is not required to be met if

(continued)

.-
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Single Control Rod Withdrawal--Hot Shutdown
B 3.10.3

i

BASES
l
t

| SURVEILLANCE SR 3.10.3.1. SR 3.10.3.2. and SR 3.10.3.3 (continued)
REQUIREMENTS

SR 3.10.3.1 is satisfied for LC0 3.10.3.d.1 requirements,
since SR 3.10.3.2 demonstrates that the alternative

| LC0 3.10.3.d.2 requirements are satisfied. Also,
'

SR 3.10.3.3 verifies that all control rods other than the
I control rod being withdrawn are fully inserted. The 24 hour'

Frequency is acceptable because of the administrative
controls on control rod withdrawal, the protection afforded,

' by the LCOs involved, and hardwire interlocks that preclude
additional control rod withdrawals.

4

REFERENCES 1. USAR, Section VII-6.4.

2. USAR, Section XIV-5.3.3.

3. 10 CFR 50.36(c)(2)(ii).

|

|
:

i
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Single Control Rod Withdrawal-Cold Shutdown
B 3.10.4

B 3.10 SPECIAL OPERATIONS

B 3.10.4 Single Control Rod Withdrawal-Cold Shutdown

BASES

BACKGROUND The purpose of this MODE 4 Special Operations LC0 is to
permit the withdrawal of a single control rod for testing or
maintenance, while in cold shutdown, by imposing certain
restrictions. In MODE 4, the reactor mode switch is in the
shutdown position, and all control rods are inserted and
blocked from withdrawal. Many systems and functions are not
required in these conditions, due to the installed "

interlocks associated with the reactor mode switch in the
shutdown position. Circumstances may arise while in MODE 4,
however, that present the need to withdraw a single control
rod for various tests (e.g., friction tests, scram time
testing, and coupling integrity checks). Certain situations

,may also require the removal of the associated control rod I

drive (CRD). These single control rod withdrawals and
possible subsequent removals are normally accomplishc y
selecting the refuel position for the reactor mode swi ..

1

APPLICABLE With the reactor mode switch in the refuel position, the
SAFETY ANALYSES analyses for control rod withdrawal during refueling are

applicable and, provided the assumptions of these analyses
are satisfied in MODE 4, these analyses will bound the
consequences of an accident. Explicit safety analyses in

lthe USAR (Refs. 1 and 2) demonstrate that the functioning of '

the refueling interlocks and adequate SDM will preclude ,

unacceptable reactivity excursions.

Refueling interlocks restrict the movement of control rods
to reinforce operational procedures that prevent the reactor
from becoming critical. These interlocks prevent the
withdrawal of more than one control rod. Under these
conditions, since only one control rod can be withdrawn, the
core will always be shut down even with the highest worth
control rod withdrawn if adequate SDM exists.

The control rod scram function provides backup protection in
the event normal refueling procedures and the refueling
interlocks fail to prevent inadvertent criticalities during
refueling. Alternate backup protection can be obtained by

(continued)
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Single Control Rod Withdrawal--Cold Shutdown
B 3.10.4

,

- BASES

APPLICABLE ensuring that a five by five array of control rods, centered
; SAFETY ANALYSES on the withdrawn control rod, are inserted and incapable of

(continued) withdrawal. This alternate backup protection is required
4

when removing a CRD because this removal renders the,

withdrawn control. rod incapable of being scrammed.

As described'in LC0 3.0.7, compliance with Special
; Operations LCOs is optional, and therefore, no criteria of

10 CFR 50.36 (c)(2)(ii) (Ref. 3) apply. Special Operations,

LCOs provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is |

provided in their respective Bases.
:
.

LC0 As described in LC0 3.0.7, compliance with this Special.

i Operations LC0 is optional. Operation in MODE 4 with the
reactor mode switch in the refuel position can be performed
in accordance with other LCOs-(i.e., Special Operations
LC0 3.10.2, " Reactor Mode Switch Interlock Testing") without
meeting this Special Operations LC0 or its ACTIONS. If a-
single control rod withdrawal is desired in MODE 4, controls
consistent with those required during refueling must be
implemented and this Special Operations LCO applied.-
" Withdrawal" in this application includes the actual

.

withdrawal of the control rod as well as maintaining the |

control rod ir a position other than the full-in position,
and reinserting the~ control rod.

The refueling interlocks of LC0 3.9.2, " Refuel . Position !
One-Rod-Out Interlock," required by this Special Operations i

LC0 will ensure that only one control rod can be withdrawn. |
At the time CRD removal begins, the disconnection of the i

position indication probe will cause LC0 3.9.4, " Control Rod
Position Indication," and therefore, LC0 3.9.2 to fail to be
met. Therefore, prior to commencing CRD removal, a control
rod withdrawal block is required to be inserted to ensure
that no additional control rods can be withdrawn and that
compliance with this Special Operations LC0 is maintained.

To back up the refueling interlocks '(LC0 3.9.2) or the
control rod withdrawal block, the ability to scram the
withdrawn control rod _in the event of an inadvertent ,

criticality is provided by the Special Operations LC0 j
requirements in Item c.l. Alternatively, when the scram !

(continued)
t
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Single Control Rod Withdrawal-Cold Shutdown
;

B 3.10.4|

!o

BASES

LC0 function is not OPERABLE, or when the CRD is to be removed,
(continued) a sufficient number of rods in the vicinity of the withdrawn

control rod are required to be inserted and made incapable
of withdrawal (Item c.2). This precludes the possibility of
criticality upon withdrawal of this control rod. Also, once
this alternate (Item c.2) is completed, the SDN requirementt

to account for both the withdrawn-untrippable control rod
and the highest worth control rod may be changed to allow
the withdrawn-untrippable control rod to be the single
highest worth control rod.

APPLICABILITY Control rod withdrawals are adequately controlled in
MODES 1, 2, and 5 by existing LCOs. In MODES 3 and 4,
control rod withdrawal is only allowed if performed in
accordance with Special Operations LC0 3.10.3, or this
Special Operations LCO, and if limited to one control rod.
This allowance is only provided with the reactor mode switch
in the refuel position.

During these conditions, the full insertion requirements for
all other control rods, the one-rod-out interlock
(LC0 3.9.2), control rod position indication .LCO 3.9.4),

.

and scram functions (LC0 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation," LC0 3.3.8.2, " Reactor Protection
System (RPS) Electric Power Monitoring," and LC0 3.9.5,
" Control Rod OPERABILITY-Refueling"), or the added
administrative controls in Item b 2 and Item c.2 of this

| Special Operations LCO, provide mitigation of potential
reactivity excursions.

ACTIONS A Note has been provided to modify the ACTIONS related to a|-

single control rod withdrawal while in MODE 4. Section 1.3,
Completion Times, specifies that once a Condition has been
entered, subsequent divisions, 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. Section 1.3 also specifies that
Required Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for

, each requirement of the LC0 not met provide appropriate
' compensatory measures for separate requirements that are not
4

(continued)

i
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Single Control Rod Withdrawal--Cold Shutdown
B 3.10.4

<

BASES

ACTIONS A.I. A.2.1. and A.2.2
(continued)

met. As such, a Note has been provided that allows separate
Condition entry for each requirement of the LCO. If one or
more of the requirements of this Special Operations LC0 are
not met with the affected control rod insertable, these
Required Actions restore operation consistent with normal
MODE 4 conditions (i.e., all rods inserted) or with the
exceptions allowed in this Special Operations LCO. Required
Action A.1 has been modified by a Note that clarifies the
intent of any other LC0's Required Action to insert all
contral rods. This Required Action includes exiting this
Special Operations Applicability by returning the reactor
mode switch to the shutdown position. A second Note has
been added to Required Action A.1 to clarify that this
Required Action is only applicable if the requirements not
met are for an affected LCO.

Required Actions A.2.1 and A.2.2 are specified, based on the
assumption that the control rod is being withdrawn. If the
control rod is still insertable, actions must be immediately
initiated to fully insert all insertable control rods and
within 1 hour place the reactor mode switch in the shutdown
position. Actions must continue until all such control rods
are fully inserted. The allowed Completion Time of I hour
for placing the reactor mode switch in the shutdown position
provides sufficient time to normally insert the control
rods. ,

!

B.1. B.2.1, and B.2.2

If one or more of the requirements of this Special
Operations ir0 are not met with the affected control rod not
insertable, withdrawal of the control rod and removal of the
associated CRD must be immediately suspended. If the CRD
has been removed, such that the control rod is not
insertable, the Required Actions require the most
expeditious action be taken to either initiate action to
restore the CRD and insert its control rod, or initiate
action to restore compliance with this Special Operations
LCO.

,

(continued)
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Single Control Rod Withdrawal-Cold Shutdown
B 3.10.4

BASES (continued:

SURVEILLANCE SR 3.10.4.1. SR 3.10.4.2. SR 3.10.4.3 and SR 3.10.4.4
REQUIREMENTS

The other LCOs made applicable by this Special Operations
LC0 are required to have their associated surveillances met
to establish that this Special Operations LCO is being met.
If the local array of control rods is inserted and disarmed
while the scram function for the withdrawn rod is not
available, periodic verification is required to ensure that
the possibility of criticality remains precluded. The
control rods can be hydraulically disarmed by closing the
drive water and exhaust water isolation valves.
Electrically, the control rods can be disarmed by
disconnecting power from all four directional control valve
solenoids. Verification that all the other control rods are
fully inserted is required to meet the SOM requirements.
Verification that a control rod withdrawal block has been
inserted ensures that no other control rods can be
inadvertently withdrawn under conditions when position
indication instrumentation is inoperable for the affected
control rod. The 24 hour Frequency is acceptable because of
the administrative controls on control rod withdrawals, the
protection afforded by the LCOs involved, and hardwire
interlocks to preclude an additional control rod withdrawal.

SR 3.10.4.2 and SR 3.10.4.4 have been modified by Notes,
which clarify that these SRs are not required to be met if
the alternative requirements demonstrated by SR 3.10.4.1 are
satisfied.

REFERENCES 1. USAR, Section VII-6.4.

2. USAR, Section XIV-5.3.3.

3. 10 CFR 50.36(c)(2)(ii).

Cooper B 3.10-20 Revision 0



_ _ .

! Single CRD Reraoval-Refueling
B 3.10.5

|

8 3.10 SPECIAL OPERATIONS

B 3.10.5 Single Control Rod Drive (CRD) Removal-Refueling

BASES

BACKGROUND The purpose of this MODE 5 Special Operations LC0 is to
permit the removal of a single CRD during refueling
operations by imposing certain administrative controls.
Refueling interlocks restrict the movement of control rods
and the operation of the refueling equipment to reinforce
operational procedures that prevent the reactor from
becoming critical during refueling operations. During
refueling operations, no more than one control rod is
permitted to be withdrawn from a core cell containing one or
more fuel assemblies. The refueling interlocks use the
" full-in" position indicators to determine the position of
all control rods. If the " full-in" position signal is not
present for every control rod, then the all rods in
permissive for the refueling equipment interlocks is not

| present and fuel loading is prevented. Also, the refuel
position one-rod-out interlock will not allow the withdrawal
of a second control rod.

The control rod scram function provides backup protection in
the event normal refueling procedures, and the refueling
interlocks described above fail to prevent inadvertent
criticalities during refueling. The requirement for this
function to be OPERABLE precludes the possibility of
removing the CRD once a control rod is withdrawn from a core
cell containing one or more fuel assemblies. This Special
Operations LC0 provides controls sufficient to ensure the
possibility of an inadvertent criticality is precluded,
while allowing a single CRD to be removed from a core cell
containing one or more fuel assemblies. The removal of the
CRD involves disconnecting the position indication probe,
which causes noncompliance with LC0 3.9.4, " Control Rod
Position Indication," and, therefore, LC0 3.9.1, " Refueling
Equipment Interlocks," and LC0 3.9.2, " Refueling Position

| One-Rod-Out Interlock." The CRD removal also requires
| isolation of the CRD from the CRD Hydraulic System, thereby

causing inoperability of the control rod (LC0 3.9.5,
" Control Rod OPERABILITY-Refueling").

|

1

I

.

(continued)
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Single CRD Removal-Refueling
8 3.10.5

BASES (continued)

APPLICABLE With the reactor mode switch in the refuel position, the
SAFETY ANALYSES analyses for control rod withdrawal during refueling are

applicable and, provided the assumptions of these analyses
are satisfied, these analyses will bound the consequences of
accidents. Explicit safety analyses in the USAR (Refs. I
and 2) demonstrate that proper operation of the refueling
interlocks and adequate SDM will preclude unacceptable
reactivity excursions.

Refueling interlocks restrict the mavement of control rods
and the operation of the refueling equipment to reinforce
operational procedures that prevent the reactor from
becoming critical. These interlocks prevent the withdrawal
of more than one control rod. Under these conditions, since
only one control rod can be withdrawn, the core will always
be shut down even with the highest worth control rod
withdrawn if adequate SDM exists. By requiring all other
control rods to be inserted and a control rod withdrawal

I block initiated, the function of the inoperable one-rod-out
interlock (LCO 3.9.2) is adequately maintained. This
Special Operations LC0 requirement that no other CORE
ALTERATIONS are in progress adequately compensates for the
inoperable all rods in permissive for the refueling
equipment interlocks (LC0 3.9.1).

The control rod scram function provides backup protection to
normal refueling procedures and the refueling interlocks,
which prevent inadvertent criticalities during refueling.
Since the scram function and refueling interlocks may be
suspended, alternate backup protection required by this
Special Operations LCO is obtained by ensuring that a five
by five array of control rods, centered on the withdrawn4

control rod are inserted and disarmed, and all other control
rods are in>erled and are incapable of being withdrawn (by
insertion of a control rod block).

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
10 CFR 50.36 (c)(2)(ii) (Ref. 3) apply. Special Operations
LCOs provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

(continued)
'
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Single CRD Removal-Refueling
B 3.10.5

BASES (continued)

LC0 As described in LC0 3.0.7, compliance with this Special
Operations LC0 is optional. Operation in MODE 5 with any of
the following LCOs, LC0 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation," LC0 3.3.8.2, " Reactor Protection
System (RPS) Electric Power Monitoring," LC0 3.9.1,
LC0 3.9.2, LCO 3.9.4, or LC0 3.9.5 not met, can be performed
in accordance with the Required Actions of these LCOs
without meeting this Special Operations LC0 or its ACTIONS.
However, if a single CR0 removal from a core cell containing
one or more fuel assemblies is desired in MODE 5, controls
consistent with those required by LC0 3.3.1.1, LC0 3.3.8.2,
LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, and LCO 3.9.5 must be
implemented, and this Special Operations LCO applied. '

By requiring all other control rods to be inserted and a
control rod withdrawal block initiated, the function of the
inoperable one-rod-out interlock (LC0 3.9.2) is adequately
maintained. This Special Operations LC0 requirement that no
other CORE ALTERATIONS are in progress adequately
compensates for the inoperable all rods in permissive for
the refueling equipment interlocks (LC0 3.9.1). . Ensuring
that the five by five array of control rods, centered on the
withdrawn control rod, are inserted and incapable of
withdrawal adequately satisfies the backup protection that
LC0 3.3.1.1 and LC0 3.9.2 would have otherwise provided.
Also, once these requirements (Items a, b, and c) are
completed, the SDM requirement to account for both the
withdrawn-untrippable control rod and the highest worth
control rod may be changed to allow the withdrawn-
untrippable control rod to be the single highest worth
control rod.

APPLICAB1LITY Operation in MODE 5 is controlled by existing LCOs. The
allowance to comply with this Special Operations LC0 in lieu
of the ACTIONS of LC0 3.3.1.1, LC0 3.3.8.2, LCO 3.9.1,
LC0 3.9.2, LC0 3.9.4, and LC0 3.9.5 is appropriately
controlled with the additional administrative controls
required by this Special Operations LCO, which reduce the
potential for reactivity excursions.

(continued)
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| Single CRD Removal--Refueling
'

B 3.10.5
l

BASES (continued)

|

| ACTIONS A.I. A.2.1. and A.2.2
1

! If one or more of the requirements of this Special
I Operations LC0 are not met, the immediate implementation of I

| these Required Actions restores operation consistent with '

- the normal requirements for failure to meet LCO 3.3.1.1,
LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, and LC0 3.9.5 (i.e., all
control rods inserted) or with the allowances of this
Special Operations LCO. The Completion Times for Required i
Action A.1, Required Action A.2.1, and Required Action A.2.2
are intended to require that these Required Actions be |

| implemented in a very short time and carried through in an
expeditious manner to either initiate action to restore the
CRD and insert its control rod, or initiate action to
restore compliance with this Special Operations LCO. i

Actions must continue until either Required Action A.2.1 or i
Required Action A.2.2 is satisfied. l

|
SURVEILLANCE SR 3.10.5.1 SR 3.10.5.2. SR 3.10.5.3 SR 3.10.5.4. |
REQUIREMENTS and SR 3.10.5.5 l

1

Verification that all the control rods, other than the,

control rod withdrawn for the removal of the associated CRD,
are fully inserted is required to ensure the SDM is within
limits. Verification that the local five by five array of
control rods, other than the control rod withdrawn for
removal of the associated CRD, is inserted and disarmed,
while the scram function for the withdrawn rod is not
available, is required to ensure that the possibility of
criticality remains precluded. The control rods can be
hydraulically disarmed by closing the drive water and
exhaust water isolation valves. Electrically, the control
rods can be disarmed by disconnecting power from all
four direction control valve solenoids. Verification that a
control rod withdrawal block has been inserted ensures that
no other control rods can be inadvertently withdrawn under
conditions when position indication instrumentation is
inoperable for the withdrawn control rod. The Surveillance
for LC0 3.1.1, which is made applicable by this Special
Operations LCO, is required in order to establish that this
Special Operations LC0 is being met. Verification that no

| other CORE ALTERATIONS are being made is required to ensure
| the assumptions of the safety analysis are satisfied.

|

(continued)

|
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| Single CRD Removal-Refueling
| B 3.10.5
i

!
'

BASES

SURVEILLANCE SR 3.10.5 1,.SR 3.10.5.2. SR 3.10.5.3. SR 3.10.5.4.
REQUIREMENTS and SR 3.10.5.5 (continued)

| Periodic verification of the administrative controls '

| established by this Special Operations LCO is prudent to
preclude the possibility of an inadvertent criticality. The
24 hour Frequency is acceptable, given the administrative
controls on control rod removal and hardwire interlock to
block an additional control rod withdrawal.

| REFERENCES 1. USAR, Section VII-6.4.

2. USAR, Section XIV-6.4.

3. 10 CFR 50.36(c)(2)(ii).

|

|
t.

I
!

|

|

|

i

.
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Multiple Control Rod Withdrawal-Refueling :

B 3.10.6 -

|

|

B 3.10 SPECIAL OPERATIONS i
! :
I 8 3.10.6 Multiple Control Rod Withdrawal-Refueling :

!
l i

BASES

BACKGROUND The purpose of this MODE 5 Special Operations LC0 is to
permit multiple control rod withdrawal during refueling by
imposing certain administrative controls.

Refueling interlocks restrict the movement of control rods I
and the operation of the refueling equipment to reinforce
operational procedures that prevent the reactor from
becoming critical during refueli. g operations. During
refueling operations, no more than one control rod is
permitted to be withdrawn from a cora cell containing one or
more fuel assemblies. When all four fuel assemblies are
removed from a cell, the control rod may be withdrawn with
no restrictions. Any number of control rods may be
withdrawn and removed from the reactor vessel if their cells

,

contain no fuel. |

The refueling interlocks use the " full-in" position
indicators to determine the position of all control rods.

;

If the " full-in" position signal is not present for every
control rod, then the all rods in permissive for the
refueling equipment interlocks is not present and fuel
loading is prevented. Also, the refuel position one-rod-out
interlock will not allow the withdrawal of a second control
rod.

To allow more than one control rod to be withdrawn during
refueling, these interlocks must be defeated. This Special
Operations LC0 establishes the necessary administrative
controls to allow bypassing the " full-in" position
indicators.

APPLICABLE Explicit safety analyses in the USAR (Refs. 1, 2, and 3)
SAFETY ANALYSES demonstrate that the functioning of the refueling interlocks

and adequate SDM will prevent unacceptable reactivity
excursions during refueling. To allow multiple control rod
withdrawals, control rod removals, associated control rod
drive (CRD) removal, or any combination of these, the
" full-in" position indication is allowed to be bypassed for

(continued)
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Multiple Control Rod Withdrawal-Refueling
B 3.10.6

|
'

BASES

APPLICABLE each withdrawn control rod if all fuel has been removed from
SAFETY ANALYSES the cell. With no fuel assemblies in the core cell, the

(continued) associated control rod has no reactivity control function
and is not required to remain inserted. Prior to reloading
fuel into the cell, however, the associated control rod must
be inserted to ensure that an inadvertent criticality does
not occur, as evalt.ated in the Reference 2 analysis.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
10 CFR 50.36 (c)(2)(ii) (Ref. 4) apply. Special Operations
LCOs provide flexibility to perform certain operations by
appt,;priately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LC0 As described in LC0 3.0.7, compliance with this Special
Operations LCO is optional. Operation in MODE 5 with either
LC0 3.9.3, " Control Rod Position," LC0 3.9.4, " Control Rod
Position Indication," or LCO 3.9.5, " Control Rod
OPERABILITY-Refueling," not met, can be performed in
accordance with the Required Actions of these LCOs without
meeting this Special Operations LC0 or its ACTIONS. If

multiple control rod withdrawal or removal, or CRD removal
is desired, all four fuel assemblies are required to be
removed from the associated cells. Prior to entering this
LCO, any fuel remaining in a cell whose CRD was previously
removed under the provisions of another LC0 must be removed.
" Withdrawal" in this application includes the actual )
withdrawal of the control rod as well as maintaining the
control rod in a position other than the full-in position,
and reinserting the control rod.

When fuel is loaded into the core with multiple control rods
withdrawn, special spiral reload sequences are used to
ensure that reactivity additions are minimized.
Additionally, the spiral reload is associated with fuel, at
least 50% of which has previously accumulated a minimum
exposure of 1000 MWD /T. Spiral reloading encompasses
reloading a cell (four fuel locations immediately adjacent
to a control rod) -on the edge of a continuous fueled region
(the cell can be loaded in any sequence). Prior to loading
fuel in a core cell using the spiral reload, the control

1

| (continued)
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:

Multiple Control Rod Withdrawal-Refueling
B 3.10.6

BASES

:

- LC0 room operator and a licensed operator and a member of the
(continued) reactor engineering staff on the refueling floor shall

verify that the control rod is inserted in the core cell to
,

be loaded. Otherwise, all control rods must be fully '

inserted before loading fuel.
>

APPLICABILITY Operation in MODE 5 is controlled by existing LCOs. The
exceptions from other LCO requirements (e.g., the ACTIONS of
LC0 3.9.3, LC0 3.9.4, or LC0 3.9.5) allowed by this Special
Operations LC0 are appropriately controlled by requiring all
fuel to be removed from cells whose " full-in" indications
are allowed to be bypassed. This bypassing must be verified
by two licensed operators (Reactor Operator or Senior

|Reactor Operator). '

i

)
|

ACTIONS A.l. A.2. A.3.1 and A.3.2 l
'

If one or more of the requirements of this Special,

'

Operations LC0 are not met, the immediate implementation of;

these Required Actions restores operation consistent with
| the normal requirements for refueling (i.e., all control
| rods inserted in core cells containing one or more fuel
! assemblies) or with the exceptions granted by this Special
| Operations LCO. The Completion Times for Required

Action A.1, Required Action A.2, Required Action A.3.1, and
Required Action A.3.2 are intended to require that these
Required Actions be implemented in a very short time and
carried through in an expeditious manner to either initiate
action to restore the affected CR0s and insert their control
rods, or initiate action to restore compliance with this
Special Operations LCO.

SURVEILLANCE SR 3.10.6.1. SR 3.10.6.2. and SR 3.10.6.3
REQUIREMENTS

Periodic verification of the administrative controls
established by this Special Operations LC0 is prudent to

' preclude the possibility of an inadvertent criticality. In i,

! addition, SR 3.10.6.1 must be verified by one licensed
| operator (Reactor Operator or Senior Reactor Operator) and

one member of the reactor engineering staff. The 24 hour
|

{ (continued)
4 1
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! Multiple Control Rod Withdrawal-Refueling
B 3.10.6 i

*
3

BASES :

SURVEILLANCE SR 3.10.6.1. SR 3.10.6.2. and SR 3.10.6.3 (continued)
REQUIREMENTS

Frequency is acceptable, given the administrative controls :

on fuel assembly and control rod removal, and takes into
account other indications of control rod status available in
the control room.

REFERENCES 1. USAR, Section VII-6.4.

2. USAR, Secticn 111-5.9.1.

3. USAR, Section XIV-6.4.

4. 10 CFR 50.36(c)(2)(ii). !

!

|

|
|

i
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1

Control Rod Testing-Operating
B 3.10.7

8 3.10 SPECIAL OPERATIONS

B 3.10.7 Control Rod Testing-Operating

BASES

BACKGROUND The purpose of this Special Operations LC0 is to permit
control rod testing, while in MODES 1 and 2, by imposing
certain administrative controls. Control rod patterns

,

during startup conditions are controlled by the operator and !
the rod worth minimizer (RWM) (LCO 0.3.2.1, " Control Rod
Block Instrumentation"), such that only the specified ;

control rod sequences and relative positions required by i
LC0 3.1.6, " Rod Pattern Control," are allowed over the
operating range from all control rods inserted to the low
power setpoint (LPSP) of the RWM. The sequences effectively
limit the potential amount and rate of reactivity increase i
that could occur during a control rod drop accident (CRDA). )
During these conditions, control rod testing is sometimes
required that may result in control rod patterns not in
compliance with the prescribed sequences of LC0 3.1.6.
These tests include SDM testing, control rod scram time
. testing, and control rod friction testing. This Special !
Operations LC0 provides the necessary exemption to the i

requirements of LC0 3.1.6 and provides additional
l

administrative controls to allow the deviations in such i

tests from the prescribed sequences in LC0 3.1.6.
1

APPLICABLE The analytical methods and assumptions used in evaluating 4

SAFETY ANALYSES the CRDA are summarized in References 1 and 2. CRDA
analyses assume the reactor operator follows prescribed
withdrawal sequences. These sequences define the potential
initial conuitions for the CRDA analyses. The RWM provides
backup to operator control of the withdrawal sequences to
ensure the initial conditions of the CRDA analyses are not
violated. For special sequences developed for control rod
testing, the initial control rod patterns assumed in the

_

safety analyses of References 1 and 2 may not be preserved. '

Therefore special CRDA analyses are required to demonstrate
that these special sequences will not result in unacceptable
consequences, should a CRDA occur during the testing. These
analyses, performed in accordance with an NRC approved
methodology, are dependent on the specific test being;

! performed.
]
|

|

| (continued)
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BASES

L

APPLICABLE As described in LCO 3.0.7, compliance with Special;

SAFETY ANALYSES Operations LCOs is optional, and therefore, no criteria of
'

(continued) 10 CFR 50.36 (c)(2)(ii) (Ref. 3) apply. Special Operations r

LCOs provide flexibility to perform certain operations by J

appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases. -

i

LC0 As described in LC0 3.0.7, compliance with this Special
Operations LC0 is optional. Control rod testing may be l
performed in compliance with the prescribed sequences of
LC0 3.1.6, and during these tests, no exceptions to the
requirements of LCO 3.1.6 are necessary. For testing
performed with a sequence not in compliance with LCO 3.1.6,
the requirements of LC0 3.1.6 may be suspended, provided

|additional administrative controls are placed on the test to l

ensure that the assumptions of the special safety analysis |
for the test sequence are satisfied. Assurances that the
test sequence is followed can be provided by either
programming the test sequence into the RWM, with conformance
verified as specified in SR 3.3.2.1.8 and allowing the RWM
to monitor control rod withdrawal and provide appropriate
control rod blocks if necessary, or by verifying conformance

i' to the approved test sequence by a second licensed operator
(Reactor Operator or Senior Reactor Operator) or other
qualified member of the technical staff. These controls are

| consistent with those normally applied to operation in the
startup range as defined in the SRs and ACTIONS of
LCO 3.3.2.1, " Control Rod Block Instrumentation."

APPLICABILITY Control rod testing, while in MODES 1 and 2, with THERMAL
POWER greater than 10% RTP, is adequately controlled by the
existing LCOs on power distribution limits and control rod
block instrumentation. Control rod movement during these
conditions is not restricted to prescribed sequences and can
be performed within the constraints of LC0 3.2.1, " AVERAGE
PLANAR LINEAR HEAT GENUATION RATE (APLHGR)," LC0 3.2.2,
" MINIMUM CRITICAL POWER RATIO (MCPR)," and LC0 3.3.2.1.
With THERMAL POWER less than or equal to 10% RTP, the

!

j provisions of this Special Operations LC0 are necessary to
,

t

(continued)
,
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Control Rod Testing-Operating
B 3.10.7

1

BASES I

APPLICABILITY perform special tests that are not in conformance with the
! (continued) prescribed sequences of LCO 3.1.6. While in MODES 3 and 9,

control rod withdrawal is only allowed if performed in
accordance with Special Operations LC0 3.10.3, " Single
Control Rod Withdrawal-Hot Shutdown," or Special Operations
LC0 3.10.4, " Single Control Rod Withdrawal-Cold Shutdown,"
which provide adequate controls to ensure that the
assumptions of the safety analyses of Reference 1 and 2 are

.

satisfied. During these Special Operations and while in I

MODE 5, the one-rod-out interlock ('_C0 3.9.2, " Refuel
Position One-Rod-Out Interlock,") and scram functions (
(LC0 3.3.1.1, " Reactor Protection System (RPS)
Instrumentation," and LC0 3.9.5, " Control Rod

)OPERABILITY-Refueling"), or the added administrative
controls prescribed in the applicable Special Operations

|

LCOs, provide mitigation of potential reactivity excursions.

ACTIONS .A_,1

With the requirements of the LC0 not met (e.g., the control
rod pattern is not in compliance with the special test
sequence, the sequence is improperly loaded in the RWM) the
testing is required to be immediately suspended. Upon
suspension of the special test, the provisions of LC0 3.1.6
are no longer excepted, and appropriate actions are to be
taken to restore the control rod sequence to the prescribed
sequence of LC0 3.1.6, or to shut down the reactor, if
required by LC0 3.1.6.

SURVEILLANCE SR 3.10.7.1
REQUIREMENTS

With the special test sequence not programmed into the RWM,
a second licensed operator (Reactor Operator or Senior
Reactor Operator) or other qualified member of the technical
staff is required to verify conformance with the approved
sequence for the test. This verification must be performed
during control rod movement to prevent deviations from the
specified sequence. A Note is added to indicate that this
Surveillance does not need to be met if SR 3.10.7.2 is
satisfied.

1
s

| (continued)
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,

BASES

SURVEILLANCE SR 3.10.72
REQUIREMENTS

(continued) When the RWM provides conformance to the special test
sequence, the test sequence must be verified to be correctly
loaded into the RWM prior to control rod movement. This
Surveillance demonstrates compliance with SR 3.3.2.1.8,
thereby demonstrating that the RWM is OPERABLE. A Note has ,

beep added to indicate that this Surveillance does not need
to be met if SR 3.10.7.1 is satisfied.

REFERENCES 1. NEDE-24011-P-A-US, General Electric Standard
Application for Reactor Fuel, Supplement for United
States (Revision specified in the COLR).

,

2. Letter from T. Pickens (BWROG) to G.C. Lainas (NRC)
" Amendment 17 to General Electric Licensing Topical
Report NEDE-24011-P-A," August 15, 1986.

|
3. 10 CFR 59.36(c)(2)(ii).

.

!

|

|
i

,

t
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| SDM Test-Refueling
! B 3.10.8
i

|
B 3.10 SPECIAL OPERATIONS-

B 3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

BASES-

BACKGROUND The purpose of this MODE 5 Special Operations LC0 is to
permit SDM testing to be performed for those plant
configurations in which the reactor pressure vessel (RPV)
head is either not in place or the head bolts are not fully
tensioned.

LCO 3.1.1, " SHUTDOWN MARGIN (SDM)," requires that adequate
SDM be verified following fuel r avements or control rod
replacement within the RPV. The verification must be
performed prior to or within 4 houre after criticality is
reached. This SDM test may be performed prior to or during
the first startup following the refueling. Performing the
SDM test prior to startup requires the test to be performed
while in MODE 5, with the vessel head bolts less than fully
tensioned (and possibly with the vessel head removed).
While in MODE 5, the reactor mode switch is required to be
in the shutdown or refuel position, where the applicable
control rod blocks ensure that the reactor will not become
critical. The SDM test requires the reactor mode switch to
be in the startup/ hot standby position, since more than one
control rod will be withdrawn for the purpose of
demonstrating adequate SDM. This Special Operations LC0
provides the appropriate additional controls to allow
withdrawing more than one control rod from a core cell
containing one or more fuel assemblies when the reactor
vessel head bolts are less than fully tensioned.

APPLICABLE Prevention and mitigation of unacceptable reactivity
SAFETY ANALYSES excursions during control rod withdrawal, with the reactor

mode switch in the startup/ hot standby position while in
MODE 5, is provided by the intermediate range monitor (IRM)
neutron flux scram (LC0 3.3.1.1, " Reactor Protection System
(RPS) Instrumentation"), and control rod block
instrumentation (LC0 3.3.2.1, " Control Rod Block
Instrumentation"). The limiting reactivity excursion during
startup conditions while in MODE 5 is the control rod drop
accident (CRDA).

(continued)
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B 3.10.8

BASES

APPLICABLE CRDA analyses assume that the reactor operator follows
SAFETY ANALYSES prescribed withdrawal sequences. For SDM tests performed

(continued) within these defined sequences, the analyses of References 1
'

and 2 are applicable. However, for some sequences developed
for the SDM testing, the control rod patterns assumed in the
safety analyses of References 1 and 2 may not be met.
Therefore, special CRDA analyses, performed in accordance
with an NRC approved methodology, are required to verify the
SDM test sequence will not result in unacceptable
consequences should a CRDA occur during the testing. For
the purpose of tMs test, the protection provided by the
normally required MODE 5 applicable LCOs, in addition to the
req-irements of this LCO, will maintain normal test
operations as well as postulated accidents within the bounds
of the appropriate safety analyses (Refs. I and 2). In
addition to the added requirements for the RWM, APRM, and
control rod coupling, the notch out mode is specified for
out of sequence withdrawals. Requiring the notch out mode
limits withdrawal steps to a single notch, which limits
inserted reactivity, and allows adequate monitoring of
changes in neutron flux, which may occur during the test.

As described in LC0 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
10 CFR 50.36 (c)(2)(ii) (Ref. 3) apply. Special Operations
LCOs provide flexibility to perform certain operations by
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is
provided in their respective Bases.

LC0 As described in LC0 3.0.7, compliance with this Special
Operations LC0 is optional. SDM tests may be performed,

while in MuuE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LC0 or its ACTIONS. For SDM
tests performed while in MODE 5, additional requirements
must be met to ensure that adequate protection against
potential reactivity excursions is available. To provide
additional scram protection, beyond the normally required
IRMs, the APRMs are also required to be OPERABLE (LC0
3.3.1.1, Functions 2.a and 2.e) as though the reactor were
in MODE 2. Because multiple control rods will be withdrawn
and the reactor will potentially become critical, the
approved control rod withdrawal sequence must be enforced by
the RWM (LC0 3.3.2.1, Function 2, MODE 2), or must be

(continued)
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SDM Test-Refueling
B 3.10.8,

BASES

LC0 verified by a second licensed operator (Reactor Operator or
(continued) Senior Reactor Operator) or other qualified member of the

technical staff. To provide additional protection against
an inadvertent criticality, control rod withdrawals that do
not conform to the banked position withdrawal sequence
specified in LC0 3.1.6, " Rod Pattern Control," (i.e., out of
sequence control rod withdrawals) must be made in the
individual notched withdrawal mode to minimize the potential
reactivity insertion associated with each movement.
Coupling integrity of withdrawn control rods is required to
minimize the probability of a CRDA and ensure proper
functioning of the withdrawn control rods, if they are
required to scram. Because the reactor vessel head may be |
removed during these tests, no other CORE ALTERATIONS may be )
in progress. Furthermore, since the control rod scram
function with the RCS at atmospheric pressure relies solely
on the CRD accumulator, it is essential that the CRD
charging water header remain pressurized. This Special
Operations LC0 then allows changing the Table 1.1-1 reactor '

mode switch position requirements to include the startup/ hot
standby position, such that the SDM tests may be performed
while in MODE 5.

APPLICABILITY These SDM test Special Operations requirements are only
applicable if the SDM tests are to be performed while in
MODE 5 with the reactor vessel head removed or the head
bolts not fully tensioned. Additional requirements during
these tests to enforce control rod withdrawal sequences and 4

restrict other CORE ALTERATIONS provide protection against
potential reactivity excursions. Operations in all other
MODES are unaffected by this LCO.

ACTIONS Ad

With one or more control rods discovered uncoupled during
this Special Operation, a controlled insertion of each
uncoupled control rod is required; either to attempt
recoupling, or to preclude a control rod drop. This
controlled insertion is preferred since, if the control rod
fails to follow the drive as it is withdrawn (i.e., is
" stuck" in an inserted position), placing the reactor mode

L

| (continued)
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|

BASES

ACTIONS .A_d (continued)
]

switch in the shutdown position per Required Action B.1
could cause substantial secondary damage. If recoupling is

,

not accomplished, operation may continue, provided the i

control rods are fully inserted within 3 hours and disarmed
(electrically or hydraulically) within 4 hours. Inserting a !

control rod ensures the shutdown and scram capabilities are
not adversely affected. The control rod is disarmed to
prevent inadvertent withdrawal during subsequent operations. ;
The control. rods can be hydraulice'ly disarmed by closing |
the drive water and exhaust water isolation valves. '

flectrically the control rods can be disarmed by idisconnecting power from all four directional control valve l

solenoids. Required Action A.1 is modified by a Note that
allows the RWM to be bypassed if required to allow insertion
of the inoperable control rods and continued operation. LC0
3.3.2.1, " Control Rod Block Instrumentation," Actions
provide additional requirements when the RWM is bypassed to
ensure compliance with the CRDA analysis. !

The allowed Completion Times are reasonable, considering the !
small number of allowed inoperable control rods, and provide i

time to insert and disarm the control rods in an orderly
manner and without challenging plant systems.

Condition A is modified by a Note allowing separate '

Condition entry for each uncoupled control rod. This is
acceptable since the Required Actions for this Condition
provide appropriate compensatory actions for each uncoupled
control rod. Complying with the Required Actions may allow
for continued operation. Subsequent uncoupled control rods,

| are governed by subsequent entry into the Condition and
| application of the Required Actions.

i U
With one or more of the requirements of this LCO not met for
reasons other than an uncoupled control rod, the testing
should be immediately stopped by placing the reactor mode
switch in the shutdown or refuel position. This results in
a condition that is consistent with the requirements for

! MODE 5 where the provisions of this Special Operations LC0
; are no longer required.

'

(continued)
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|

BASES (continued) |

SURVEILLANCE SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3
REQUIREMENTS l

LC0 3.3.1.1, Functions 2.a and 2.e, made applicable in this !

Special Operations LCO, are required to have applicable
,

Surveillances met to cstablish that this Special Operations '

LC0 is being met (SR 3.10.8.1). However, the control rod
withdrawal sequences during the SDM tests may be enforced by j
the RWM (LC0 3.3.2.1, Function 2, MODE 2 requirements) or by )a second licensed operator (Reactor Operator or Senior
Reactor Operator) or other qualified member of the technical
staff. As noted, either the applicable SRs for the RWM
(LC0 3.3.2.1) must be satisfied according to the applicable
Frequencies (SR 3.10.8.2), or the proper movement of control
rods must be verified (SR 3.10.8.3). This latter
verification (i.e., SR 3.10.8.3) must be performed during
control rod movement to prevent deviations from the
specified sequence. These Surveillances provide adequate I
assurance that the specified test sequence is being
followed.

,

SR 3.10.8.4

! Periodic verification of the administrative controls
established by this LC0 will ensure that the reactor is,

| operated within the bounds of the safety analysis. The
12 hour Frequency is intended to provide appropriate!

assurance that each operating shift is aware of and verifies
compliance with these Special Operations LC0 requirements.

SR 3.10.8.5

Coupling ves ;fication is performed to ensure the control rod
is connected to the control rod drive mechanism and will
perform its intended function when necessary. The
verification is required to be performed any time a control
rod is withdrawn to the " full-out" notch position, or prior
to declaring the control rod OPERABLE after work on the

,

l control rod or CRD System that could affect coupling. This
:

L

(continued)
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SURVEILLANCE SR 3.10.8.5 (continued)
REQUIREMENTS

Frequency is acceptable, considering the low probability
that a control rod will become uncoupled when it is not
being moved as well as operating experience related to
uncoupling events.

SR 3.10.8.6

CRD charging water header pressure verification is performed
to ensure the motive force is available to scram the control
rods in the event of a scram signal. Since the reactor is
depressurized in MODE 5, there is insufficient reactor
pressure to scram the control rods. Verification of
charging water header pressure ensures that if a scram were
to be required, capability for rapid control rod insertion
would exist. The minimum pressure of 940 psig is well below
the expected pressure of 1100 psig, while still ensuring
sufficient pressure for rapid control rod insertion. The
7 day Frequency has been shown to be acceptable through
operating experience and takes into account indications
available in the control room.

REFERENCES 1. NEDE-240ll-P-A-US, General Electric Standard
Application for Reactor Fuel, Supplement for United
States (Revision specified in the COLR).

2. Letter from T. Pickens (BWROG) to G.C. Lainas, NRC,
" Amendment 17 to General Electric Licensing Topical
Report NEDE-240ll-P-A," August 15, 1986.

3. 10 CFR 50.36(c)(2)(ii).
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