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Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following
sources:
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20555
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process are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryiandy, and
are avaliable there for reference use by the public. Codes and standards are ususlly Copy-
righted and may be purchased from the originating organization or, if they are Amerian
National Standards, from the American National Standards Institute, 1430 Broadway,
New York, NY 10018.




PREFACE

This DRAFT NUREG presents the results of the Nuciear Regulatory Commission
(NRC) staff review of the BWR Owners Group (BWROG) proposed new Standard
Technical Specifications (STS) for the BWR/4 design. These new STS were
developed based on the criteria in the interim Commission Policy Statement on
Technical Specification Improvements for Nuclear Power Reactors, dated
February 6, 1987,

The new STS will be used as bases for developing improved plant-specific
technical specifications by individual nuclear power plant owners that have
BWRs designed by General Electric. The NRC staff is issuing this draft new
STS for a 30 working-day comment period. Fcllowing the comment period, the
NRC staff will analyze comments received, finalize the new STS, and issue them
for plant-specific implementation.

Comments should be submitted no iater than March 15, 1991, in accordance with
the following guidance: The exact wording of each proposed change should be
marked in pen and ink on copies of all the affected pages of DRAFT NUREG-1433,
“Standard Technical Specifications, General Electric Plants, BWR/4." Each
proposed change should be numbered. Each proposed change should be
accompanied with a separate technical justification, cross referenced to the
applicable proposed change on the marked up pages.

Submit written comments to: David L. Meyer, Chief, Regulatory Publications
Branch, Division of Freedom of Information and Publications Services, Office
of Administration, U. S. Nuclear Regulatory Commission, Uashin?ton, DC 20555,
Hand deliver comments to: 7920 Norfolk Avenue, Bethesda, Maryland, between
7:45 a.m. and 4:15 p.m. on Federal workdays.
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B 2.0

B 2.1

BASES

1

Reactor Core Sls
B 2.1.1

A

SAFETY LIMITS

BACKGROUND

APPLICABLE

SAFETY

ANALYSES

GDC 10 (Ref. 1) requiires that specified acceptable fuel
design limits are not exceeded during steady-state
operation, normal operational transients, and anticipated
operational occurrences (R00s). This is accomplished by
specifying a MINIMUM CRITICAL POWER RATIO (MCPR) such that
at least 99.9% of the fuel rods in the core would not be
expected to experience onset of boiling transition.

The restrictions of this SL prevent overheating of the fuel
and cladding, as well as possible c¢ladding perforation that
would result in the release of fission products to the
reactor coolant. Overheating of the fuel and overstress of
the cladding is prevented by maintaining the steady-state
peak linear heat generation rate (LHGR) below the level at
which 1% plastic strain of the cladding would occur
Overheating of the fuel cladding is prevented by restricting
fuel operation to within the nucleate boiling regime, where
the heat-transfer coefficient is large and the cladding

surface temperature is slightly above the coolant saturation
temperature,

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of transition boiling and the resultant sharp
reduction in heat-transfer coefficient. Inside the st=am
film, high cladding temperatures are reached, and a
cladding-water (zirconium-water) reaction may take place.

This chemical reaction results in oxidation of the fue)
cladding to a structurally weaker form. This weaker form
may lose it5 integrity, resulting in an uncontrolled release
of activity to the reactor coolant,

The proper functioning of the Reactor Protection Systen

(RPS) prevents violation of the reactor core

LS

~ 4 . | | o » - p c Aamnar
The fuel cladding must not sustain damage
normal operation and AQQs ihe reactor

preciude violatior




BASES (continued)

Reactor Core SLs
B2.1.1

APPLICABLE criterion that an MCPR is to be established such that at
SAFETY ANALYSES least 99.9% of the fuel rods in the core would not be
(continued) expected to experience the onset of transition boiling.
The RPS setpoints (Ref. 2), in combination with the LCOs,
are designed to prevent any anticipated combination of
transient conditions for Reactor Coolant System temperature,
pressure, and THERMAL POWER level that would result in
reaching the MCPR,
Automatic enforcement of these reactor core SLs are provided
by the trip setpoints for the following functions:
a. Average power range monitor trip;
b. Reactor vessel water level-—low level 3 trip;
¢. Main steam 1ine isolation valve—closure trip; and
d. Scram discharge volume water level——high trip.
2.1.1.1 1 i
r
GE critical power correlations are applicable for all
critical power calculations at pressures » 785 psig or core
flows > 10% of raced flow. For operation at low pressures
and low flows another basis is used, as follows:
Since the pressure drop in the bypass region is
essentially all elevation head, the core pressure drop
at Tow power and flows will always be > 4.5 psi.
Anglyses (Ref. 3) show that with a bundle flow of 28 x
10° 1b/hour bundle pressure drop is nearly independent
of bundle power and has a value of 3.5 p.i. Thus, the
bundle flow with a 415 psi driving head will be
greater than 28 x 10° 1b/hour. Full-scale ATLAS test
data taken at pressures from 14.7 psia to 800 psia
indicate that the fuel assembly critical power at this
low is approximately 3.35 MW. With the design
peaking factors, this corresponds to a THERMAL POWER
of more than 50% RATED THERMAL POWER (RTP). Thus, a
THERMAL POWER limit of 25% RTP for reactor pressure
< 785 psig is conservative.
(continued)
(continued)
BWR/4 STS B 2.0-2 01/04/91 3:52pm



. BASES (continued)

Reactor Core SLs
B 2.1.1

APPLICABLE
SAFETY ANALYSES
(continued)

Fuel Cladding Integrity (Advanced Nuclear fuel
Corporation (ANF) Fuel)

The use of the XN-3 correlation is valid for critical power
calculationi at pressures > 580 psig and bundle mass fluxe:
> 0.25 x 10° 1b/hour-ft? (Ref. 4). For operation at low
pressures or low flows, the fuel cladding integrity SL is
established by a 1imiting condition on core THERMAL POWER,
with the following basis:

Provided that the water level in the vessel downcomer
is maintainea above the top of the active fuel,
natursl circulaiion is sufficient to ensure a minimum
bundle flow for all fuel assemblies that have a
rllltivelz hiygn power and potentially can approach a
critical heat flux condition. For the ANF 9§9 fuel
design, the minimum bundle flow is > 30 x 10° 1b/hour.
For the ANF and GE 8x8 fuel, the minimum bundle flow
is > 28 x 10° Ib/hour. For all designs, the coolant
minimum bundle flow and maximum flog area is such that
the mass flux is always > 0.25 x 10° 1b/hour-ft¢,
Full-scale critical power tests taken at pressures
down to 14.7 psia indicate }hat the fue1 assembly
critical power at 0.25 x 10° 1b/hour-ft® is > 3.35 M.
At 25% RTP, a bundle power of 3.35 MW corresponds to a
bundle radial peaking factor of » 3.0, which is
significantly higher than the expected peaking factor.
Thus, a THERMAL POWER limit of 25% RTP for reactor
pressures < 785 psig is conservative.

2.1.1.2a Minimum Critical Power Ratio (GE Fuel)

The fuel-cladding integrity SL is set such that no
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,
the thermal and hydraulic conditions that result in the
onset of transition boiling have been used to make the
beginning of the region in which fuel damage could occur.
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

(continued)

BWR/4 STS

(continued)
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Reactor Core SLs

B2.1.1
BASES (continued)
APPLICABLE in an uncertainty in the value of the critical power.
SAFETY ANALYSES  Therefore, the fuel-cladding integrity SL is defined as
(continued) the critical power ratio 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 211 the uncertainties in operating parameters and
the procedures used to calculate critical power. The
probability of the occurrence of bol]in? transition is
determined using the approved General Electric Critical
Power correlations. Details of the fuel-cladding integrity
SL caleulation are given in Reference 3. Reference 3 also
includes a tabulation of the uncertainties used in the
determination of the MCPR SL and of the nominal values of
ihe parameters used in the MCPR SL statistical analysis.

£.1.1.2b Minimum Critjcal Power Ratio (ANF Fuel)

The MCPR SL ensures sufficient conservatism in the operating
MCPR Timit that, in the event of an AOO from the LCO, at
least 99.9% of the fuel rods in the core would be expected
to avoid boiling transition. The margin between calculated
boiling transition (MCPR = 1.00) and the MCPR SL is based on
a detailed statistical procedure which considers the
uncertainties in monitoring the core operating state. One
specific uncertainty included in the SL 1s the uncertainty
inherent in the XN-3 critical power correlation.

Reference 4 describes the methodology used in determining
the MCPR SL.

The XN-3 critical-power correlation is based on a
significant body of practical test data, providing a high
degree of assurance that the critical power as evaluated by
the correlation is within a small percentage of the actual
critical power being estimated. As long as the core
pressure and flow are within the range of validity of the
AN-3 correlation, the assumed reactor conditions used in
defining the SL introduce conservatism into the iimit
because bounding high radial power factors and bounding flat
local peaking distributions are used to estimate the number
of rods in boiling transition. Still further conservatism
is induced by the tendency of the XN-3 correlation to
overpredict the number of rods in boiling transition. These

(continued)

(continued)
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Reactor Core Sls
B 2.1.1

. BASES (continued)

APPLICABLE
SAFETY ANALYSES
(continued)

-

conservitisms and the inherent accuracy of the XN-3
correlat'on provide a reasonable degree of assurance that
there wouid be no transition boiling in the core during
sustained operation at the MCPR SL. If boiling transition
were to occur, there is reason to believe that the integrity
of the fuel would not be compromised. Significant test data
accumulated by the NRC and private organizations indicate
that the use of a boiling transition limitation to protect

inst cladding failure is a very conservative approach.
Much of the data indicate that BWR fuel can survive for an
extended period of time in an environment of boiling
transition.

2.1.1.3 Reactor Vessel Water Level

During MODES 1 and 2 the assumption of water level above the
top of the active fuel is inherent in the critical power
correlations. Also, 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 1s reduced. This reduction in cooling
capability could lead to elevated cladding temperatures and
c1?d perforation in the event that the water level becomes

< 5 of the core height. The reactor vessel water level SL
has been established at the top of the active irradiated
fuel to provide a ;oint that can be monitored and to also
provide adequate margin for effective action.

The reactor core SLs represent a design requirement for
establishing the Reactor Protection System setpoints
identified ,reviously. LCC 3.2.1, "Average Planar Linear
Heat Generation Rate (APLHGR)"; LCO 3.2.2, "Minimum Critical
Power Ratio (MCPR)"; and LCO 3.2.3, "Linear Heat Generation
Rate (LHGR)," or the assumed initial conditions of the
safety analyses (as indicated in the FSAR, Ref. 2), provide
more restrictive limits to ensure that the reactor core Sls
are not exceeded.

SAFETY LIMITS

The reactor core SLs are established to protect the
integrity of the fucl clad barrier to 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

(continued)

BWR/4 STS
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Reactor Core SLs
B 2.1.1

BASES (continued)

SAFETY LIMITS design criteria. SL 2.1.1.3 ensures that the reactor vessel
(continued) water level is > top of the active irradiated fuel, thus
mairtaining a coolable geometry.

APPLICABILITY SL 2.1.1.1 is applicable in MODES 1 and 2 with reactor steam
dome pressure < 785 psig or core flow < 10% of rated core
flow. As discussed in the Applicable Safety Analyses
section, the 1imit of < 25% RTP is sufficiently conservative
to preclude boiling transition.

SL 2.1,1.2 15 applicable in MODES 1 and 2 with reactor steam
dome pressurepi 85 psig and core flow > 10% of rated core
f1ow.f The MCPR SL ensures that the fuel design criteria are
satisfied.

SL 2.1.1.3 is applicable in all modes.

SAFETY LIMIT 2.2.1
VIOLATIONS

Exceeding any SL may cause immediate fuel damage or pressure
vessel failure and create a potential for radioactive
releases in excess of 10 CFR 100, "Reactor Site Criteria."”
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 cperators take
prom-: remedial action and also ensures that the probability
of an accident occurring during this period is minimal.

2.2.2

If any SL is violated, the NRC Operations Center must be
notified within 1 hour. This is in accordance with
10 CFR 50.72 (Ref. 5).

.23

If any SL is violated, the appropriate senior management of
the nuclear plant and the utility shall be notified within
24 hours. The 24-hour period provides time for plant
operators and staff to take the appropriate immediate action

(continued)

(continued)
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Reactor Core SLs

B 2.1.1
. BASES (cont inued)
SAFETY LIMIT and assess the condition of the plant before reporting to
VIOLATIONS the senior management.
(continued)
2.2.4

If any SL is violated, a Licensee Event Report shall be
prepared and submitted within 30 days to the NRC, the senior
m ement of the nuclear plant, and the utility Vice-
President-—Nuclear Operations. This requirement is in
accordance with 10 CFR 50.73 (Ref., 6).

2.2.3

If any Sl 1s viglated, restart of the unit shall not
commence until authorized by the NRC. This requirement
ensures the NRC that all necessary reviews, analyses, and
actions are completed before the unit begins its restart to
normal operation.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
. Appendix A, General Design Criterion 10, "Reactor
Design."

2. [Unit Name] FSAR, Section [ ], "[Title]."

3. NEDE-24011-P-A, "General Electric Standard Application
for Reactor Fuel," (latest approved revision).

4.  XN-NF524(A), "Exxon Nuclear Critical Power Methodology
for Boiling Water Reactors," Revision 1, November
1983,

5. Title 10, Code of Federal Regulations, Part 50.72,
"Immediate Notification Requirements for Operating
Nuclear Power Reactors."

6. Ti*le 10, Code of Federal Regulations, Part 50.73,
"Licensee Event Report System."

ToemiTT o T T T S s Se TR LRSI S e
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Reactor Steam Dome Pressure SLs
B 2.1.2

. B 2.0 SAFETY LIMITS

B 2.1.2 Reactor Steam Dome Pressure Safety Limits (SLs)

BASES

TIIVCTIRIIS e e o

BACKGROUND The SL on reactor steam dome pressure protects the integrity
of the reactor pressure vessel (RPV) and the recirculation
piping against overpressurization. In the event of fuel
cladding failure, fission products are released into the
reactor coolant. The Reactor Coolant System (RCS) then
serves as the primary barrier in preventing the release of
fission products into the atmosphere. Establishing an upper
1imit on reactor steam dome pressure assures continued RPV
and recircuiation piping integrity. Per 10 CFR £9,

Appendix A, GDC 14, "Reactor Coolant Pressure Boundary," and
GDC 18, "Reactor Coolant System Design" (Ref. 1), the
reactor coplant pressure boundary (RCPB) design conditions
are not exceeded during normal operation and anticipated
operational occurrences (AOOs). Also, per GDC 28,
"Reactivity Limits" (Ref. 1), reactivity accidents,
including rod ejection, do not result in damage to the RCPB
I greater tharn limited local yielding.

The design pressure of the RCS 1s 1250 psi. During normal
operation and AOOs, RCS pressure is limited from exceeding
the design pressure by more than 10%, in accordance with
Section [I! of the American Society of Mechanical Engineers
(ASME) Code (Ref. 2). To ensure system integrity, all RCS
components are hydrostatically tested at 125% of design, per
ASME Code reguirements, prior to initial operation when
there is no fuel in the core. Any further hydrostatic
testing with fuel in the core is done under LCO 3.10.1,
"Inservice Leak and Hydrostatic (ISLH) Test."

Overpressurization of the RCS could result in a breach of
the RCPB. If this occurred in conjunction with a fuel
cladding failure, fission products could enter the
containment atmosphere, raising concerns relative to limits
on radioactive releases specified in 10 CFR 100, "Reactor
Site Criteria."

(continued)
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Reactor Steam Dome Pressure SLs
522

BASES (continued)

APPLICABLE The RCS safety valves and the reactor steam dome
SAFETY ANALYSES pressure—high trip have settings established to ensure
that the RCS pressure SL will not be exceeded.

The reactor steam dome 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 RPV is
designed Lo Section III of the ASME, Boiler and Pressure
Vessel Lode, 1971 edition, including Addenda through the
winter of 1572, which permits a maximum pressure transient
of 110%, 1375 psig, of design pressure 1250 psig. The SL of
1 psig, as measured by the reacter steam dome pressure
indicator, 1s equivalent to 1375 psig at the Jowest
elevatfon of ghe RCS. The RCS is designed to the USAS
Nuclear Power Piping Code, Section B31.1, 1969 Edition,
including Addenda through July 1, 1970, for the reactor
recirculation péﬁing, which permits a maximum pressure
transient of 110% of design pressures of 1250 psig for
suction piping and 1500 psig for discharge piping. The
reactor steam dome pressure SL is selected to be the lowest
transient overpressure allowed by the applicable codes.

The Reactor Protection System (RPS) trip setpoints (Ref. 3),
together with the settings of the RCS safety valves

(Ref. 4), provide pressure protection for normal operation
and AOOs., In particular, the reactor steam dome
pressure-—high setpoint is set to provide protection
against overpressurization (Ref. 5). The safety analyses
for both the reactor steam dome pressure—high trip and the
RCS safety valves are performed using conservative
assumptions relative to pressure control devices.

SAFETY LIMITS The maximum transient pressure allowable in the RCS pressure
vessel under the ASME Tode, Section III, is 110% of design
pressure. The maximum transient pressure allowable in the
RCS piping, valves, and fittings under [USAS, Section B31.1,
Ref. 6] is 110% of design pressure of 1250 psig for suction
piping and 1500 psig for discharge piping. The most
limiting of these two allowances is the 110% of design
pressure; therefore, the SL on maximum allowable RCS
pressure is established at 1375 psig.

(continued)
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Reactor Steam Dome Pressure Sis
B 2.1.2

. BASES (continued)

APPLICABILITY SL 2.1.2 applies in MODES 1 through 4 because it is
conceivabie to approach or exceed this SL in these MODES due
to overpressurization events. The SL is not applicable in
MODE 5 because the reactor vessel head closure bolts are not
fully tightened, making it impossible to pressurize the RCS.

SAFETY LIMIT 2.2.1
VIOLATIONS

Exceeding any SL may cause immediate fuel damage or pressure
v 3s8] failure and create a potential for radioactive
releases im excess of 10 CFR 100, "Reactor Site Criteria."
Therefore, it 18 required to insert all insertable control
rods and restore compliance with the SLs within 2 hours.

The 2-hour Completion Times ensures that the operators take
prompt remedial action.

2.2.2

If any SL is violated, the NRC Operations Center must be
notified within 1 hour. This is in accordance with
10 CFR 50.72 (Ref. 7).

2.2.3

If any SL is violated, the appropriate scnior management of
the nuclear plant and the utility shall be notified within
24 hours. The 24-hour period provides time for plant
operators and staff to take the appropriate immediate action
and assess the condition of the plant before reporting to
the senior management.

2.2.4

.f any SL is violated, a Licensee Event Report shall be
prepared and submitted within 30 days to the NRC, the senior
management of the nuclear plant, and the utility Vice-
President——Nuclear Operations. This requirement is in
accordance with 10 CFR 50.73 (Ref. 8).

(continued)

(conti uad)
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Reactor Steam Dome Pressure SLs
B 2.1.2

BASES (continued)

SAFETY LIMIT 2.2.5
VIOLATIONS
(continued) If any SL is violated, restart of the unit shall not
commence until authorized by the NRC. This requirement
ensures the NRC that all necessary reviews, analyses, and
actions are completed before the unit begins its restart to
normal operation.

REFERENCES lo  Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 14, “"Reactor
Coolant Pressure Boundary"; General Design Criterion
16, "Reactor Coolant System Design"; and General
Design Criterion 28, "Reactivity Limits."

2. American Society of Mechanical Engineers Boiler and
Pressure Vessel Code, Section III, "Nuclear Power
Plant Components," Article NB-7000, "Protection
Against Overpressure,”

3. [Unit Name] FSAR, Section [ ], "[Title]."
4. [Unit Name] FSAR, Section [ ], "[Title]."
§. [Unit Name] FSAR, Secti.a [ ], "[Title]."

6. American Society of Mechanical Eagineers, USAS B31.1,
Standard Code for Pressure Piping, 1969, and Addenda
through July 1, 1970.

7. Title 10, Code of Federal Regulations, Part 50.72,
"Immediate Notification Requirements for Operating
Nuclear Power Reactors."”

8. Title 10, Code of Federal Regulations, Part 50.73,
"Licersee Event Report System.”

BWR/4 STS B 2.0-12 1/4/91 3:52pm




LCO Applicability

B 3.0
B 3.0 APPLICABILITY
B 3.0 ration (LCO) Applicability
BASES
iLCO0 3.01, L 5.0.1, LCO 3.0.2, LCO 3.0.3, LCO 3.0.4, and LCO 3.0.5
LCO 3.02, establish the general requirements applicable to all
LCO 3.03, speeifications unless otherwise stated. This includes
LCO 3.04, and Fications regarding the programs in Section 5.7.4,
LCO 3.90% ps and Manuals,” as well as LCOs contained in
v “"‘secu 3.1 through 3.10.

LCO 3.0.1 LG xestdfwzshes the requirement to meet LCOs when the

unt " 4he MODES or other specified Conditions of the

App cabil'\ ‘statement of each specification.

v‘ﬁ“ > Qt

LCO 3.0.2 LCO 3.0.2 e that on discovery of a failure to

meet an LCO, the TIONS shall be met. The
Completion Time a f‘d Action for an ACTIONS
Condition is app cah spoint in time it is
discovered that an ertiﬂa si ion exists (i.e., that
the LCO is not met) associated with a Condition. Following
this discovery, the associated C :,‘f\ n is entered. The
Required Actions establish those remedf@] measures that must
be taken within specified Co letion Times when the
requirements of an LCO are met. Concurrent entry into
all applicable ACTIONS Conditions is a requirement to be
followed in each specification. The Required Action(s) of

each Condition entered must be completed within the
specified Completion Time(s).

There are two basic types of Required Actions. The first
type of Required Action has an associated time limit in
which the entered “ondition must be corrected. This time
Timit is the Completion Time to place required equipment in
operation, or 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 nci
completed within the specified Completion Time, a shutdown
may be required to place the facility in a MODE or Condition

(continued)
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LCO Applicability
B 3.0

LCO 3.0.2
(continued)

in which the specification no longer applies. (Whether
stated as a Required Action or not, correction of tne
entered Condition is the fiyst action thal is to be
considered upon entering ACTIONS.) The second type of
Required Action specifies the remedial measures that permit
continued operation of the facility that is not further
restricted by the Completion Time. In this case,
conformance to the Required Act.ons provides an acceptable
level of safety for continied operatien. This type of
Required Action is common (hroughout the Technical
Specifications (7S).

This specification establishes tnat performance of the
Required Actions within the specifiec' Completior Times
co*st1tuteshgllplianco with the 1S, It also establishes,
however, that completing the performance of the Requirad
Actions is not required when an LCO is met within the
associated Completion Time, vnless otherwise stated in the
individual specYfications. This is equivalent to stating
that correction of an :gTIONS Condition prior to the
expiration of the specified Comple. on Time(s) makes it
unnecessary to continue or complate the performance of the
associated Required Actien(s).

This specification is written for the more general case in
which more than one of the stated Condittoms are
concurrently applicable. As each Condition is reselved the
Required Action(s) for that Condition mo jonger nerd be
performed.

A Condition once entered or once applicable is resolved
either by completing corrective measures such that it no
Tonger exists or by placing tne facility outside the
Applicability of the LCO.

The nature of some Required Actions necessitates that, once
begun, their performance must be completed even though the
associated Conditions are resolved. The individual LCO's
ACTIONS specify the Required Actions where this is the case.
An example of this is in LCO 3.8.1, "AC Sources —
Operatiag."

The above discussion about not having to compiete the
performance of Required Actions once the corresponding
Conditions have been resolved also applies tn the category

(continued)
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LCO Applicability
B 3.0

Lco 3.0.2
(continued)

of Conditions that state, "Required Actions and associated
Completion Times not met.”

Usually, the Required Action for a Condition of this type
is to go to an inapplicable MODE ¢r other specified
Condition. The performance of such a shutdown Required
Action may be suspended if the LCO Required Action that was

wperformed '« completed or if the LCO is restored. If
tdown ha. oroceed 4 to the point where a MODE change
gurred, however, rev ~ning to the previously

g ®ration could continue indefinitely without
g Pestored the LCO (i.e., the facility is always
the Conditions). Because of the risk
erdad facility operation with certain

LCOs unne”,:i“'i': gbion 1.3 1imits such operation to the
Tonger of the spmci¥¥ed Compietion Times for the Conditions
that are concurrépf¥y entered. This limitation does not

ons where the assocrated Required Actions,
if met, permit cd 1;!!‘ qperatloO for an unlimited period

of time.

The Completion Times of the Requtnﬁﬁ tions are also
applicable when a system or co nt 9% removed from
service intentionally. The ons for intentionally
relying on the ACTIONS include, but are not Timited to,
performance ¢¢ 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. It is not
intended that intentional entry into ACTIONS be made for
operational convenience. Intentional entry into ACTIONS
Conditions with shutdown Required Actions (i.e., Ac.ions
requiring a change in MODE) is strongly discouraged and
should be considered only in extreme circumstunces. This is
to 1imit routine voluntary removal of redundent equ ngent
from service in lieu of other alternatives that wou ¢ not
result in redundant equipment being inoperable. I# .ividua)
specifications may specify a time limit for performing an SR
when equipment is removed from service or bypassed for
testing. In such a case, the Completion Times of ti e

(continued)
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BASES (continued)

LCO 3.0.2 Required Actions are applicable when this time limit

(continued) expires, 1f tha SR has not been conpleted. When a change in
MODE or other specified Condition is required to comply with
Required Actions, the facility may enter a MODE or other
specified condition in which a new specification becomes
applicable. Upon the new specification becoming applicable,
immediately enter all ACTIONS Conditions that apply, unless
otherwise specified. The Completion Times of the associated
Required Actions would apply from the point in time that the
new specification became applicable.

LCO 3.0.3 establishes the Required Actions that must be
implemented when an LEO is not met and:

a. An associatad Required Action and Completion Time is
not met and mo other Conditiun applies; or

The condition of the facility is not specifically
aadressed by the gssociated ACTIONS. This means that
no combination of Conditions stated in the ACTIONS can
be made that exactly corresponds to the actual
Condition of the facility. Sometimes, possible
combinations of Conditions are such that going to LCO
3.0.3 is warranted; in such cases. the ACTIONS
specifically state a Condition corresphnding to such

combinations and also that LCO 3.0.3 be entered
immadiately

This specification delineates the time limits ftor placing
the facility in a safe MODE or other specified condition
wnen operation cannot be maintained within the limits for
sate operation as defined by the LCO and its ACTIONS. It is
not 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.
Intentional entry into LCO 3.0.3 for operational canvenience
constitutes noncompliance with the TS. Under suitable
circumstances, intentional entry into LCO 3.0.3 for
corrective action or repairs may be justified, but prior
notification of the NRC should be considered.

(continued)
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LCO 3.0.3
(continued)

LCO Applicabiiity
B 3.C

After entering LCO 3.0.3, 1 hour 1s allowed to prepare for
an orderly shutdown before inftiating a change in facility
operation. This includes time to permit the operator to
coordinate the reduction in electrical generation with the
load dispatcher to ensure the stability and availabilitv . f
the electrical grid The time 1imits specified to reach
higher-numdered MODES of opzration permit the shutdown to
proceed in a contralled and orderly manner that is well
within the specified maximum cooi~down rate and within the
capabilities of the facility, assuming that only the minimum
requireg@ equipment is OPERABLE This reduces thermal
stresses on components of the Reactor Coolant System (RCS)
and the potestial for a plant upset that could challenge
safety systems under conditions to which this specificatior
applies. The use and interpretation of specified times to
complete the actions of LCO 3.0.3 shall b2 consistent with
the discussimn of Specification 1.3, "Completion Times

A facility shutdown required in accordance with LCO 3.0.3
may be terminated and LCO 3.0.3 exited if any of the
following occurs:

“ The 1CO 1s now met;
b. Remedial measures have restored the facility to an LCO

Condition for which the Requirved Actions have now been
performed, where such ACTIONS permit ope:.ation in that
Condition for either a limited or unlimit~d period of
Ltime; or

( Remedial measures have restored the fac .ty to an LCO
Condition for wh.ch the Completion Times of the
Required Action(s) have not expired For example, if
while in MODE 1, one of the two residual heat remova)
suppression pool spray subsystems is declared
inoperabie. The corresponding ACTIONS Condition of
the LCO for one inoperable subsystem is entered and

7 days are allowed to restore t.e subsystem to
OPERABLE status Then, the second subsystem is
declared inoperabie at time 24 hours into the
Completion Time Sit 2 no ACTIONS Condition is
nrovided for both subsystems being inoperable,

LCO 3.0.3 must be entered [f one of the subsystems

(continued)
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BASES (continued)

LC0 3.0.3 is made OPERABLE while sti1) in MODE )1, for example, at time
(continued) 30 hours (6 hours into LCO 3.0.3), then the shutdown may be

halted and operation can continue in the Condition of one
subsystem be‘ng inoperable. In this example, that would
mear peration for ancther 5 days, I8 hours. 1f the
subsystem 1s restored to OPERARLE :tatus ai.er going to MODE
2 or 3, operaticn could con®inue only in the MODE that the
facility %s in when LCO 3.0.3 {5 exited. This is because

LCO 3.8.4 QGoes not permit MODE changes wher the LCO 1s not
met,

f\o time 14@Wts of Specification 3.0.3 allow 37 hours for
the fecility to be 4n MODE 4 when a shutdown is required
during WODE ) operation. If the facility is in a higher-
numbered MOBE &f opeP#l ‘on when a shutdown is required, the
time 1imie For veaching the next higher-numbered MODE
applies. 1f a h numbered MODE 1s reached in less time
than allowed, hoWever, the tetal allowable time to reach
MODE 4, or other applichble MODE, 1s not reduced. For
example, 1f MODE & gl yeaghed in 2 hours, the time allowed
to reach MODE 3 1% the mext 11 hours, because the total time
to reach MODE 3 1s not Pefluced from the allowable 1imit of
13 hours. Therefore, AF remedia’ measures are completed
that would permit a return €0 WODE 1, & penalty 1s not
incurred by having to reagh a higher-numbered MODE of
operation in less than the total time alVowed.

In MODES 1, 2, and 3, LCO 3.0.3 provides Required Actions
for Conditions not stated in other specifications. The
reauirements of LCO 3.0.3 do not apply in MODES 4 and 5
because the facility i1s already in the most restrictive
fondition in which LCO 3.0.3 would require the facility to
placed. The requirements of LCO 3.0.3 do not apply .n
vuher 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, |[This must be verified by review of all LCOs when
finalized.)

The exceptions to LCU 3.0.3 are provided in instances where
requiring a “acility shutdown, in accordance with LCO 3.0.3,
would not provicda appropriate remedial measures for the
associated condition of the facility. These exceptions are
addreszed in the individual specifications,

(continued)
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LCO 3.0.4

LCO 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the Applicability when an LCO
is not met. It precludes placing the facility in a
different MODE or other specified Condition when the
following exist:

a. The requirements of an 1CO in the MODE or other
“Bpecified Condition to be entered are not met; and

inued noncompliance wi. these requirements would
Rually result in a shut -+ to comply with the

facility for an unlimited period of time in
)E or other specified Condition provides an
of safety for continued operation.
such 513%{ antr into a MODE or other

he App fcability is made in
visions of the Required Actions. The
cification should not be interpreted
ure to rcise good practice in
r components to OPERABLE status before

accordance
provisions
as endorsing the ®
restoring systemg
facility startup.

W

The provisions of ch 3.0.4 shal1'ﬁ' provont changes in
MODES or othe: specified conditi he Applicability
that are required to comply with A

Exceptions to LCO 3.0.4 are stated in the individual
specifications. Excep fons may apply to all the ACTIONS or
to a specific Reguireu »ction of a specification. While
entering or chanying MODES or other specified conditions
during operation of the facility in an ACTIONS Condition, as
permitted by LCO 3.0.4 or where an exception to LCO 3.0.4 is
stated, the ACTIONS define the remedial measures that must
be taken. Surveillances do not have to be performed on the
associated inoperable equipment (or on variables outside the
specified 1imits), as permitted by SR 3.0.1. Therefore, a
MODE change in this situatirn does not violate SR 3.0.4 for
these Surveillances that do not have to be performed due to
the associated inoperable oquipment, etc. SRs must,

however, be met to demonstrate OPERABILITY prior to
dec]aring the affected equipmnt OPERABLE (or variable
within 1imits) and the associated LCOs met.

(continued)
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LCO Applicability
B 3.0

LCU 3.05

Special tests and operations are required at various times
over the facility's 1ife to demonstrate performance
characteristics, to perform mainten.ice activities, and to
perform special evaluations. Because TS normally preclude
these tests and operations, special test exceptions (S1Es)
allow specified requirements to be changed or suspended
under controlled conditions. STEs are included in
applicable sections of the specifications. Unless otherwise
, 811 other TS requirements remain unchanged and in
effect os apﬂ&1cab\e This will ensure that all appropriate
ements Of the MODE or other specified Condition not
tly .‘2" with or required to be changed or

the special test or operation will
remain ¥ offm

The Appliﬁiﬁ!litﬂ of a specia) operations LCO represents a
Condition not necessarily in compliance with the normal
requirements of e TS. Compliance with special operations
LCOs 1s optional.

A special operation may ﬁ :;erfomd vither under the
r

provisions of the appr ate a’oc ] operations LCO or the
other applicable TS requirements. f it 1s desired to
perform the special operation r the provisions of the
special operations LCO, the requivements of the special
operaticns LCO shall be fo lowod This ¥meludes the SRs
specified in tne special operations LCO,

Some of the LCOs for special operations require that one or
more of the LCOs fer normal operation be met, i.e., meeting
the special operations LCO requires meeting the specified
normal LCOs. The Applicability, ACTIONS, and SRs of the
specified normal LCOs, however, are not required to be met
in order to meet the special operations LCO when it is in
effect. This means that, upon failure to meet a specified
normal LCO, the associated ACTIONS of the special operations
LCO apply, in lieu of the ACTIONS ot the normal LCO.
Exceptions to the above do exist. There are instances when
the App'icability of the specified normal LCO must be met,
where its ACTIONS must be taken, where certain of its
Surveillances must be performed, or where all of these
requirements must be met concurrently with the requirements
of the special operations LCO.

Unless the >Rs of the specified norma) LCOs are suspended or
changed by the special operations LCO, those SRs that are

(continued)
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. BASES (continued)

LCO0 3.0.5 necessary to meet the specified normal LCOs must be met

(continued) prior to performing the special cperation. During the
conduct of the special operation, those Surveillances need
not be performed unless specified by the ACTIONS or SRs o1
the special operations LCO

ACTIONS for special operations LCOs provide appropriate
remedial measures upon failure to meet the special
pgperations LCO. Upon failure to meet these ACTIONS, suspend
the performance of the specia) operations and enter the
ACTIONS for all LCOs that are then not met. Entry into

LCO 3,0.3 may possibly be required, but this determination
should not be made by considering only the failure to meet
the ACTIONS of the special operations LCO
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B 3.0 APPLICABILITY

B 3.0 Surveillance Requirement (SR) Applicability

BASES

SK
SR
SR
SR

BWR/4& STS

SR 3.0.1, SR 3.0.2, SR 3.0.3, and SR 3.0.4 establish the
general requirements applicable to all specifications unless
otherwise stated. This includes specifications regarding
the programs in Section 5.7.4, "Programs and Manuals," as

well a8 specifications contained in Sections 3.1 through
3.10.

SR 3.0.) sstablishes the requirement that SRs must be met
durdng the MODES or other specified Conditions in the
Applicability of the LCO, unless otherwise specified in the
individual $Rs. This specification ensures that
Surveillantes are performed to verify the OPERABILITY of
systems and components, and that variables are within
specified 1imits, Feilure to meet an SR within the
specified Frequengy, 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 coasgrued as fmplying that
systems or components are OPERABLE when:

a. The systems or components are known to be inoperable,
although SRs are being met; or

The requirements of the Surveillance(s) are known not

to be met between required performances of the
Surveillance(s).

Surveillances do not have to be performed when the facility
is in a MODE or other specified Condition for which the
associated LCO is not applicable, unless otherwise
specified. The SRs associated with a special operation are
only applicable when the special operation is used as an
allowable exception to the requirements of a specification.

Surveillances, including Surveillances invoked by Required
Actiens, do not have to be performed on inoperable equipment

(continued)
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BASES (continuad)
SR 3.0.1 because the ACTIONS define the remedial measures that apply.
(continued) SRs have to be met in accerdance with SR 3.0.2 prior to

returning equipment to OPERABLE status.

Upon completion of maintenance, appropriate post-maintenance
testing (which usually includes Surveiliance testing) is
required to declare equipment OPERABLE. Post-maintenance
testing not be possible in the MODE or Condition that
the facil is in when the maintenance is completed because

the ssary facility parameters have not been established.
Ehese si fons, Kroceedlng to the appropriate
plicable £ or other specified Condition may be allowed
as an pption 8o SR 3.0.4, provided that such an exception
is s n ghe requirements of the affected equipment’s
LCO. Such fong to SR 3.0.4 are permitted, provided
that the - ce and Surveillance testing to

demonstrate OPERABILITY of the equipment has been
satisfacterily completed to the extent possible and provided
that the OQU‘ﬁi'ﬂt is mot otherwise suspected of being
incap. /e of performing 1ts intended function. Once the
necessary facility par rs have been established,
completion of the exce tests t be accomplished to
demonstrate OPERABILITY of the equipment.

SR 3.0.2 SR 3.0.2 establishes the requirements fcr meeting the
specified Frequency for SRs, the Required Actions that call
for the performance of a Surveillance, and any Required
Action with a Completion Time that requires the periodic
performance of an action on a “"once per..." interval.

SR 3.0.2 , rmits a 25% extension of the interval specified
in the Frequency or periodic Completion Time. This provides
flexibility to Surveillance scheduling by providing the
opportunity for consideration of plant operating conditions
that may not be suitable for conducting the Surveillance
(e.g., transient conditions or other ongoing Surveillance or
maintenance activities).

The 25% extension does not significantly degrade the
assurance of reliability by performing the Surveillance at
its specified Frequency. This recognizes that the most
probable result of any particular Surveillance being
performed is the verification of conformance with the

(continued)

(continued)

BWR/4 STS B 3.0-12 01/03/91 7:47pm



‘ BASES  (continued)

SR Applicability
B 3.0

SR 3.0.2
(continued)

SRs. The exceptions to $R 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 1s a Surveillance with a Frequency of "in
accordance with 10 CFR 50, Appendix J, and approved
exemptions." The requirements of regulations take
precedence over the Technical Specifications (7S). The 71§
capnot extend a test interval specified in the regulations.
Therefore, there would be a Note in the Frequency stating,
“Provigfons of SR 3.0.2 are not applicable."

As stated in SR 3.0.2, the 25% extension also does not apply
to the initia) portion of a periodic Completion Time. The
initial performance of the Required Action, whether it is a
partdcular Suryeillance or some other remedial action, is
considered & single action with a single Completion Time.
One reason for not allowing the 25% extension to this
Completion Time 18 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 equi t tn an alternative manner to
ensure that specified 1dmits or conditions of the LCO are
met .

The previous Standard Technical Specifications (STS) also
contained a specification that permitted the 25% extension,
but restricted the combined time fnterval for any three
consecutive Surveillance intervals to 3.25 times the
specified interval. Generic Letter 89-14 (Ref. 1)
encourugod licensees to request license amendments to remove
tre 3.25 restriction, because the NRC staff concluded that
the removal would result in a greater benefit to safety.
This line-item improvement to the TS did not extend the
hpplicability of the 25% extension to intervals associated
with LCO Required Actions (including Required Actions to
perform Surveillances) sgecified for periodic performance.
The NRC staff subsequently concluded, however, that
extending the applicability of the 25% extension to periodic
Completion Times, as SR 3.0.2 does, was also justified
because the reasons for doin? s0 were essentially the same
as the reasons that originally justified the 25% extersion
(1.e., flexibility for scheduling the performance of
Surveillances, etc.).

(continued)
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SR 3.0.2 Extending periodic Completion Time intervals for performing
(continued) Surveillances or repetitive remedial actions specified by

ACTIONS can result in a benefit to safety when the
performance 1s due at ¢ time that is not suitable because of
plant operating conditions, for example.

The provisions of SR 3.0.2 are not intended to be used
repeatedly merely as an operational ¢ avenience to extend

Surveillance intervals or periodic Completion Time intervals
beyond those specified.

SR 3.0.3 SR 3.0.9 establishes the option to defer declaring affected
equipment inoperable or an affected variable outside the
specified 14mits when & Surveillance has not been completed
within the specified Frequency. A delay period of up to 24
hours applies from the point in time that it is discovered
that the Surveillance has not been performed, in wocordance
with SR 3.0.2, and not at the time that the specified
Frequency was not met, This 24-hour delay period was
approved by the NRC as & Jine-item improvement to the ST5 in
generic letter 87-09 (Ref. 2). The length of the delav
period in SR 3.0.3 differs from the 24-hour allowance in the
generic letter. SR 3.0.3 Timits 4t to 24 hours or the
specified Surveillance interval, whichever is shorter.
Although the 24-hour allowance is not applicable to all the
cases apparently provided for in the generic letter, the
intent of the generic letter was to enly allow the specified
Surveillance interval in which to complete a missed
Surveillance when the Freguency 1s less than 24 hours.

This delay period provides an adequate time limit te
complete Surveillances that have been missed. Thic delay
period provides the opportunity to complete a Surveillance
that otherwise could not be completed before comuliance with
ACTIONS would be required and when compliance with sucth
ACTIONS would then preciude completion of the Surveillance.

The basis for this delay period includes consideration of
facility conditions, adequate planning, aveilability of
personnel, the time required to perform the Surveillance,
and the safety significance of the delay in completing the
Surveillance. The delay period is consicered appropriate
for balancing the risk associated with delaying completion

(continued)
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SR 3.0.3 of the Surveillance for this period against the risk
(continued) associated with the potential for a plant transient and

challenge to safety systems when the alternative is a

shutdown to comply with ACTIONS before the Surveillance

d
be completed
SR 3.0.3 differs from the position taken in Generic
Letter 87-09 in one other respect. Unlike the gener
‘ letter, SR 3.0.3 authorizes the delay-period option fo
performance of missed Surveillances without respect to the
duration of the Completion Time associated with the LCO
Condition that would otherwise be entered.
wWhen a Surveillance with a Frequency based not on time
ntervals, but upon specified facility Conditiors or
operational situations, is discovered not to have been
performed when specified, SR 3.0.3 allows the full 24-hour

delay perfod in which to perform the Surveillance.

An additional application of SR 3.0.3 is to establish a time
“ limit for completion of Surveillances that become app
at a consequence of MODE changes imposed by Required

licable
Actions, whei such Surveillances could not be completed
prior to entering the applicable MODE or other specified
Condition either because there was insufficient time or
because plant conditions were not suitable for performance
of the Surveillance

The provisions of SR 3.0.3 exist because it is recognizad
that the most probable result of the performance of a
particular Surveillance is the verification of co~formance
with the SRs and that a facility shutdown entails sme risk
that ought to be avoided unless a shutdown is actually
warranted. Implementation of the provisions of SR 3.0.3,
however, does not imply that a violation of SR 3.0.1 has not
occurred, except in situations where SRs become appl!icable
as a consequence of MODE changes imposed by Require

Actions, as described above.

Failure to comply with .pecified Freguencies for SRs is
expected to be an infrequent occurrence Use of the delay
period established by SR 3.0.3 is optional and is expected
only under extreme circumstances.

(continued)

(continued)

BWR/4 STS B 3.0-15 01/03/91 7:47pm




L4 Appl1cabél;tg

BASES (continued)

SR 3.0.3 If a Surveillance is net completed within the allowed delay
(continued) period, the equipment is considered inoperable or the

variable is considered outside the specified 1imits and the
Completion Times of the Required Actions for the applicable
LCO Conditions begin immediately upon expiration of the
delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable is
outside the specified 1imits and the Completion Times of the
Required Actions for the applicable LCO Conditions begin
immediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay period
al lowed b{ this specification, or within the Completion Time
of the ; "TIONS, restores compliance with SR 3.0.1.

-

SR 3.0.4 SR 3.0.4 estal we rewirement that all SRs associated
with an LCO ana a. ! applicable Section 5.7.4 program
requirements must be met before entr{ into a MODE or other
specified Condition in the Applicability of the LCO. Thus,
prior to entry into an applicable MODE or other speci.ied
Condition, all of the SRs associated with all of the LCOs
applicable in that MODE or Condition must be met.

This specification ensures that requirements on system and
component OPERABILITY and variable limits that are necessary
for safe operation of the facility are met before entry into
an applicable MODE or other specified Condition to which the
requirements apply. This specification applies to changes
in MODES or other specified Conditions in the Applicability
associated with facility shutdovn as well as startup.

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.

Exceptions to SR 3.0.4 are needed in several situations.
Because the concerns of each situation are not the same, the
conditions under which the exceptions are permitted are
different. Briefly, these situations are as follows:

a. When there is insufficient time to complete a
Surveillance prior to the associated LCO becoming

(continued)

(continued)
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SR Applicabilit
B 3.0

SR 3.0.4
(continued)

applicable as a result of complying with ACTIONS, the
provisions of SR 3.0.3 apply; and

When an individual exception to SR 3.0.4 is stated in
the individual specification:

1.

if the Surveillance is required to be performed,
after entry into an applicable MODE or other
specified Condition, because the specified
Surveillance interval expired, and there is no
other reason to suspect that the affected
equipment (or variable) is inoperable (or outside
1imits), then a Completion Time of 12 hours is
specified.

Unless otherwise stated, perfcrmance of the
Surveillance is net required 1f the specified
Surveillance interval has not expired.

if the Surveillance is required by the specified
Frequency to be ?orformed every time the LCO
becomes applicable, then, unless an alternative
Completion Time is specified, the 12-hour limit
applies.

if the Surveillance must be performed for the
additional purpose of restering the affected
equipment (or variable) to OPERABLE status (or to
within 1imits), upon entering an applicable MODE
or other specified Condition, the associated
ACTIONS of the LCO must be entered, unless
specified otherwise in the individual
specification. The ACTIONS specify the
Completion Time allowed.

A more detailed discussion of these situations follows.

If unable to complete a Surveillance prior to its becoming
applicable because Required Actions in an LCO affected
changes in MODES or other specified Conditions, then upon
entering the applicable MODE or other specified Condition,
a delay period within which to complete the Surveillance
is allowed, as specified in SR 3.0.3. This use of the
provisions of SR 3.0.3 is an exception to SR 3.0.4 that
applies only when an exception to SR 3.0.4 is not provided

(continued)
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SR Applicability
B 3.0

v

in the individual specification, as discussed below Tt
exception of SR 3.0.3 1s not intended to be used
consecutively with exceptions to SR 3.0.4 stated in the
inadividual specifications.

indivicual exceptions to SR 3.0.4 are usually stated with
the SRs These exceptions are provided to permit
performance of Surveillance testing that otherwise would be
prevented by compliance with SR 3.0.4. The prerequisite
conditions for such a Surveillance (usually specified in the
survei'’ance test procedure) require entry into an
applicable MODE or specified Condition in order to perform
or complete the Surveillance test. If an exception to

SR 3.0.4 is stated in an individua) specification, a
Compietion Time of 12 hours, which begins upen entering the
prerequisite MODE or Condition, i1s specified by SR 3.0.4 for
performing the Surveillance when the specified Surveillance
interval has expired (including the 25% extension), unless
ctherwise specified It is expected that the performance of
such Surveillances will commence soun after entry into the
prerequisite MODE or other specifiad Condition. Use of the
entire 12-hour Completior ™ e interval is expected to occur
infrequently The 12 hov - .rovide sufficient operational
flexibility, so the 25% e..ensfon allowed by SR 3.0.2 is not
needed and therefore does not apply.

This 12-hour Completion Time applies when there is no reason
to conclude that the affected equipment 1s imoperable, or
the variable is outside specified 1imits other than the
expiration of the Surveillance interval specified by the
Frequency. If stil]l within the Surveillance interval, the
Surveillance is still considered to be met and does not have
to be performed solely because its LCO becomes Applicable.
The 12-hour Completion Time also applies to those
Surveillances that are specified to be performed only one
time after the prerequisite conditions have been estab,ished
(1.e., Surveillances that do not have a periodic Frequency
specified. If 12 hours is not an appropriate Completion
lime for a Surveillance that has an exception to SR 3.0.4
stated in the individual specification, then the stated
exception to SR 3.0.4 specifies an alternative Completion
Time, which should be followed. If an alternative
Completion Time is not specified, then the 12-hour
Completion Time applies. In the event the Surveillance is
faiied, compliance with the ACTIONS of the LCO is required.

(continued)
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. BASES (continued)

SR 3.0.4 The 12-hour Completion Time does not apply when performance
(continued) of the Surveillance is necessary to establish the affected
equipment’'s OPERABILITY as follows:

a. The equipment was declared inoperable for reasons other
than the surveillance interval expired; or

b. It is necessary to establish that the affected variable
is restored to within limits after the variable was
known to be outside limits.

In such situations, prior to enterin? a MODE or other
snecified Condition in the Applicability of the LCO,
appropriate measures must be taken to provide reasonable
assurance that the affected equipment or variable is able to
meet the requirements of the Surveillance. For example,
post-maintenance testing of equipment may not demonstrate
OPERABILITY of the equipment with as much assurance as the
Surveillance testing does, but it could be an appropriate
measure to provide assurance that the Surveillance will be
passed. In some cases, appropriate measures could include
partial or complete performance of the Surveillance using

. suitably revised acceptance criteria, if necessary.

It must be emphasized that entry into an applicable MODE or
specified Condition, when the afrected equipment is known to
be inoperable or when the affected variable is known to be
outside specified 1imits, is not permitted by any exception
to SR 3.0.4 that is  .ted in an individual Specification.
There must first be a reasonable expectation that
performance of the Surveillance will establish that the
equipment is OPERABLE or that the variable is within
specified Timits, At the time the associated LCO becomes
applicable (because of entry into an applicable MODE or
specified condition from a non-applicable MODE or
Condition), the ACTIONS of the LCO must be entered for the
Condition corresponding to the affected equipment or
variable being inoperable or outside specified limits. The
SR must be met and the entered Conditions corrected prior to
expiration of the specified Completion Time. Any associated
Required Actions other than the Action to restore the
equipment to OPERABLE status or to return the variable to
within the specified 1imits must be accomplished within the
specified Completion Times until the entered Condition is
corrected. In the event the Surveillance is failed,

(continued)
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BASES (continued)

SR 3.0.4 compliance with the ACTIONS of the LCO is required. The
(continued) Completion Time clock (that began when the LCO became
applicable and is associated with the Required Action to
correct the entered Condition) does not reset upon failure
of the Surveillance.

REFERENCES 1. glt Generic Letter 89-14, "Line-Item Improvements in
echnical Specifications - Removal of 3.25 Limit on
Extending Surveillance Intervals," August 21, 1989,

P NRC Generic Letter 87-09, "Sections 3.0 and 4.0 of
the Standard Technical Specifications (STS) on the
Applicability of Limiting Conditions for Operation
and Surveillance Requirements,” June 4, 1987,
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B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS
B8 3.1.1 SHUTDOWN MARGIN (SDM)

BASES

BACKGROUND

The reactivity control system must be redundant and capable
of holding the reactor core subcritical when shut down under
cold conditions (GDC 26, Ref. 1). Maintenance of the SDM
z:su?ls‘that postulated reactivity events will not damage

e fuel.

SOM requirements provide sufficient reactivity margin to
assure that acceptable fuel design 1imits will not be
exceeded for normal shutdown and anticipated operational
occurrences (A0Ds). As such, in MODES ) and 2 the SDM
defines the degree <. subcriticality which would be obtained
immediately following the insertion or scram of all control
rods assggxng the single rod of highest reactivity worth is
fully withdrawn. In ES 3, 4, and 5, the SDM specified
continues to provide for adequate shutdown capability and
acceptable fuei design limits for potential accidents
inftiated from shutdown cenditions.

During power operation, SOM control is ensured by operating
with the control rods within the 14mits of LCO 3.1.6. When
in the shutdown and refueling MODES, the SDM requirements
are met by rods being bottomed or during Special Operations
by strict administrative control and equipment interlocks.

APPLICABLE
SAFETY ANALYSES

The minimum required SDM is assumed as an initial condition
in safety analyses. The safety analyses establish a SDM
that easures that specified acceptable fuel design limits
are not exceeded for normal operation and AOOs with the
assumption of the highest worth rod stuck out on scram.
Specifically, the primary safety analysis that relies on the
SD: limits in MODES 1 and 2 is the control rod drop accident
(CRDA) .

The CRDA analysis (Refs. 2 and 3) assumes the core i3
subcritical with the highest worth control rod withdrawn.
Typically, the first control rod withdrawn has a very high

(continued)
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P B
BASES  (continued)
APPLICABLE reactivity worth and, should the core be critical during the
SAFLTY ANALYSES withdrawal of the first control rod, the consequences of a
(continued) CRDA could exceed the fuel damage limits for a CRDA (see

Bases for LCO 3.1.6, "Rod Pattern Control®). Also, SDM is
assumed as an initial condition for the control rod removal
error during refueling (Ref. 4) and fuel assembly insertion
error during refueling (Ref. 5) accidents The analysis of
these reactivity insertion events assumes the refueling
interiocks 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 rod withdrawal during refueling are covered in
Special Operatfons LCO 3.10.6, "Multiple Control Rod
Withdrawal-——=Refueling.") The analysis assumes this
condition 18 acceptable since the core will be shut down
with the highest worth control rod withdrawn, if adequate
SOM has been demonstrated.

Prevention or mitigation of reactivity insertion events is
necessary to limit energy deposition in the fuel to prevent
(ol significant fuel damage which could result in undue release
of radioactivity (see Bases for LCO 3.1.7). Adequate SDM
ensures inadvertent criticaiities and potential CRDAs
involving high worth contrel rods (namely the first control
rod withdrawn) will not cause significant fuel damage
SOM satisfies Criterion 2 of the NRC Interim Policy
Statement.

The accident analysis wown that the required SDM 1is

sufficient to avoid unac. ptable consequences to the fuel or
RCS as a result of the events addressed above

The specified SDM 1imit acccunts for the uncertainty in the
lemonstration of SDM by testing Separate SDM 1imits 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 (Ref. 6).
wWhen SOM is demonstrated by calculations not associated with
a test, additional margin must be added to the specified SOM




B8 3.1.1
. BASES (continued)
LCO 1imit to account for uncertainties in the calculation.
(continued) To ensure adequate SOM during the design process, a design

margin is included to account for uncertainties in the
design calculations (Ref. 4).

SOM is a core physics design condition that is evaluated
during SR 3.1.1.1, and 2npropriate actions are taken as
necessary when the SDM is rot within the required limit,

APPLICABILITY In MODES | and 2, SOM must be provided because
subcriticality with the hiyhest worth control rod withdrawn
fs assumed in the CRDA analysis (Ref. 2). Also, the
capability to reach MODE 4 conditions from any initial state
is raquired by GDC 26. In MODES 3 and 4, SDM is required to
ensure the reactor will be held subcritical with margin for
a single withdrawn control rod. SOM is required in MODE §
to prevent an open vessel, inadvertent criticality during
the withdrawal of a single control rod from a core cell
containing one or more fuel assemblies.

A Note i1s added te provide clarification that for this LCO,
Condition A, Condition C, Condition D, or Condition E is
treated as an independent entity with an independent
Completion Time for each condition,

ACTIONS Al

With SDM not within the 1imits of the LCO in MODE 1 or 2,
SOM must be restored within 6 hours. Failure to meet the
specified SDM may be caused by a control rod that cannot be
inserted. The 6-hour Completion Time is acceptable
considering that the reactor can still be shut down,
assuming no failures of additional control rods to insert,
and the‘low probability of an event occurring during this
interval,

(continued)
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BASES (cont Htut’(‘.}

Al

T TONS
(continueq)

If the SDM cannol be restored, the reactor must be in MODE 3
in 12 hours to prevent the potential for further reductions
in available SOM (e.g., additional stuck control rods). The
12-hour Completion Time is reasonable, based on operating
experience, to reach the required MODE from full power in an
orderly manner and without challenging plant systems.

f
C.d

With SDM not within limits in MODE 3, the operator must
fully insert all insertable control rods in 1 hour. This
action results in the least reactive condition for the core,
The 1-hour Completion Tiwe provides sufficient time to take
corrective action and 1s acceptable considering that the
reactor can sti{l be shut down, assuming there are no
failures of additional contrel rods *» insert

.1, 0.2, 0.3, and D.4

With SDOM not within 1imits in MODE 4, the operator must
insert all insertable control rods in 1 hour. This action
results in the least reactive condition for the core The
l=hour Completion Time provides sufficient time to take
corrective action and is acceptable considering that the
reactor can still be shut down assuming there are no
failures of additional control rods te insert. Actions must
also be initiated within 1 hour to provide means for control
of potential radioactive releases. This includes ensuring
secondary containment is OPERABLE (LCO 3.6.4.1), at least
one Standby Gas Treatment System (SGTS) (LCO 3.6.4.5)
subsystem is OPERABLE, and at least one secondary
containment isolation valve (LCO 3.6.4.3) and associated
instrumentation are OPERABLE in each associated penetration
not isolated fhis may be performed as an administrative
check, by examining logs or other information, to determine
if the components are cut of service for maintenance or
other reasons [t does not mean to perform the surveillance
requirements needed to demonstrate the OPERABILITY of the
components If, however, any required component is
inopérable, then it must be restored to OPERABLE status. In
this case, surveillance requirements may need to be
performed to restore the component to OPERABLE status

1\'."t”u“:‘!




B 3.1.1

. BASES (continued)

ACTIONS Actions must continue until all required conyonents are
(continued) OPERABLE. The 1-hour Completion Time is sufficient time to
take the Required Actions.

Bl B2, £33, K4, and £.5

With SOM not within Timits in MODE 5, the operator must
i fately suspend CORE ALTERATIONS that could reduce SDM.
tuspensions are on inserting fuel in the core or the
withdrawal of control rods. Suspension of these activities
shall ot preciude completion of movement of a component to
a safe condition. Inserting control rods or removing fuel
“from the core will reduce the tota) reactivity and are
therefore excluded from the suspension actions.

Action must also be immediately initiated to fully insert
all insertable control rods in core cells containing one or
more fuel assemblies. Actions must continue unti) all
insertab¥e contre) rods in core cells containing one or more
fuel assemblies have been 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,

Actions must also be initiated within 1 hour to provide
means for control of potential radioactive releases. This
includes ensuring secondary containment is OPERABLE

(LCO 3.6.4.1), at least one SGTS (LCO 3.6.4.5) subsystem is
OPERABLE, and at least one secondary containment isolation
valve (LCO 3.6.4.3) and associated instrumentation are
OPERABLE in each associated penetration not isolated. 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
does not mean to perform the surveillance rec :irements
needed to demonstrate the OPERABILITY of the components,
If, however, any required component is inoperable, then it
must be restored to OPERABLE status. 1In this case,
surveillance requirements may need to be performed to
restore the component to OPERABLE status. Actions must
continue until all required components are OPERABLE.

(continued)
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B 3.1.1

BASES (continued)

SURVEITLLANCE SR_3.1.1.1
REQUIREMENTS

Adequate SDM is demonstrated to ensure that the reactor can
be made subcritical from any inftial operating condition.
Adequate SOM must be demonstrated by testing before or
during the first startup after fuel movement, control rod
replacement, or shuffling within the reactor pressure
vessel. Since core reactivity will vary during the cycle as
a function of fuel depletion and pecison burnup, the
beginning of cycle (BOC) test must also account for changes
in core reactivity during the cycle. Therefore, to obtain
the SOM, the initial measured value must be increased by an
adder, R, which 18 the difference between the calculated
value of maximum core reactivity during the operating cycle
and the caiculated BOC core reactivity. If the value of R
is negative (that is, BOC is the most reactive point in the
cac}e);)no correction to the BOC measured value is required
(Ref. ‘

The SOM 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 contre) rod is determined by testing.
Local critical tests require the withdrawal of out-of-
sequence control rods. This test1n? would therefore require
bypassing of the Rod Pattern Control System to allow the
out-of-sequence withdrawal and therefore additional
requirements must be met (see LCO 3.10.7, "Control Rod
Testing—Op rating”).

Up to 4 hours after reaching criticality is allowed to
provide a reasonable time to perform the required
calculations and have appropriate verification.

During MONE 5, adequate SDM is required to ensure that the
reactor does not reach criticality during control rod
withdrawals, An evaluation of each fuel movement during
fuel loading (including shuffling fuel within the core)
shall be performed to ensure adequate SOM is maintained
during refueling. This ensures that the intermediate
loading patterns are bounded by the safety analyses for the
final core loading pattern. For example, bounding analyses
which demonstrate adequate SDM for the most reactive
configurations during the refueling may be performed to

(continued)
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B 3.1.1
' BASES (continued)
SURVEILLANCE demonstrate acceptability of the enti, » fuel movement
REQUIREMENTS sequence. For these SDM demonsirations which rely solely
(continued) on calculation, additional margin must be added to the

calculated SDM value to account for uncertainties in the
calculation. Spiral offload/reload sequences inherently
satisfy the surveillance requirement provided the fuel
assemblies are reloaded in the same configuration analyzed
for the new cycle. Removing fuel from the core will always
result in an increase in SOM.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Control System Redundancy and Capability."
2. [Unit Name] FSAR, Section [15), "[Title]."
3.  NEDE-240]11-P-A-9-US, "General Eleciric Standard
Application for Reload Fuel," Supplement for United
States, Section $.2.2,3 1, September 1988,
. 4. [Unit Name) FSAR, Section [15], "[Title]."
5. [Unit Name) FSAR, Section [15), "[Title]."

6. BUnit Name] FSAR, Amendment [24), December 1972,
uestion [3.6.7]), "[Title)."

7.  NEDE-24011-P-A-9, "General Electric Standard
Application for Reload Fuel," Supplement for United
States, Section 3.2.4.1, September 19t .
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‘II" B 3.0 noeaCTIVITY CONTROL SYSTEMS

B B 3.1.2 Reactivity Anomalies
BACKGROUNI Per GDCs 26, 28, and 29 (Ref. 1), reactivity shall be

controllable such that subcriticality is maintained under
cold conditions, and acceptable fuel design limits are not
exceeded during normal operation and anticipated operational
occurrences Therefore, reactivity anomaly is used as a
measure of the predicted versus measured core reactivity
during power operation The continual confirmation of core
reactivity is necessary to ensure that safet’ analyses of
design basis transients and accidents remain valid. A large
: reactivity anomaly could be the result of unanticipated
\ changes in fuel, or control rod worth, or operation at

conditicns mot consistent with those assumed in the
predictions of core reactivity and could potentially result
in a Toss of SHUTDOWN MARGIN (SOM) or violation of
acceptable fuel design 1imits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis and supports the SOM demonstrations

. (LCO 3.1.1) 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 zerc. 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,

In order to achieve the required fuel cycle energy output,
the uranium enrichment in the new fuel loading and the fuel
loaded in the previous cycle provides excess positive
reactivity beyond that required to sustain steady state
operation at the beginning of cycle (BOC;. When the reactor
is critical at RATED THERMAL POWER (RTP) and operating
moderator temperature, the excess positive reactivity is

(continued)
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BWR/4 STS



BASES (continued)

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

Reactivity Anomalies
B 3.1.2

compensated by burnable absorbers (if any), control rods,

and whatever neutron poisons (mainly xenon and samarium) are
present in the fuel,

Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of co~e reactivity. In particular,
SOM and reactivity transients, 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.

Design calculations and safety analyses are performed for
each fuel cycle for the purpose of predetermining the
reactivity behavior and the requirements for reactivity
control during fuel depletion.

The comparison between measured and predicted initial core
reactivity provides a normalization for the calculational
models used to predict core reactivity, If the measured and
predicted rod density for identical cere conditions at BOC
do not 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
BOC, then the prediction may be nermalized 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
calculation model is not adequate for core burnups beyond

BOC, or that an unexpected change in core conditions has
occurred.

Reartivity anomalies provide an additional assurance that
SOM is maintained within the limits. Thus, reactivity

anomalies satisfy Criterion 2 of the NRC Interim Policy
Statement,
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Reactivity Anomalies
B 3.1.2

BASES (continued)

LCo

.‘r'v='

w than expected. A 1imit on the difference between the
“eff

This specification is provided to ensure that core
reactivity behaves as expected in the lon? term and to
ensure that significant reactivity anomalies will be
investigated.

The reactivity anomaly 1imit is established to ensure plant
operation is maintained within the assumptions of the sa‘ety
andlyses. Large differences between monitored and predicted

,!IO reactivity may indicate that the assumptions of the
yie! 3

ign basis transient and accident analyses are no longer
valid, or that the uncertainties in the nuclear method are

red core k-effective and the predicted core

of ¢ 1% Ak/k has been established based on
eng | ne dibent. A 1% deviation in reactivity from
that pre $ larger than expected for normal operation

and should therefore be evaluated.

i

APPLICABILITY

In MODE 1, most of the control rods are withdrawn and
steady-state operatfon is typically achieved. Under these
conditions, the comparison between predicted and monitored
core reactivity provides an effective measure of the
reactivity anomaly. 1Tn MODE 2, comtrol rods are typically
being withdrawn during a startup. MODES 3 and 4, all
control rods are fully inserted and therefore the reactor is
in the least reactive state where monitoring core reactivity
is not necessary. In MODE 5, fuel loading results in a
continually changing core reactivity. SDM requirements

(LCO 3.1.1) ensure that fuel movements are performed within
the bounds of the safety analysis, and a SDM demonstration
is required durin? the first startup following operations
that cculd have aitered core reactivity (e.g., fuel
movement, control rod replacement, shuffling). The SDM test
required by LCO 3.1.1 provides a direct comparison of the
predicted and monitored core reactivity at cold conditions,
and, therefore, reactivity anomaly is not required during
these conditions.
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Reactivity Anomalies
B 3.1.2

BASES (~ontinued)

ACTIONS Al

Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety
analysis is performed. In practice, smaller deviations in
core reactivity (greater than 0.5% Ak/k) are generally cause
for concern, and evaluation of both core conditions and the
core design are performed to determine the cause of the
deviation.

When a reactiyity deviation is noted, the evaluation of core
conditions typically includes the following steps:

a. Core conditions and the input to calculational models
are v 6d to be consistent,

b. Shutdown capability from both the control rods and the
recirculation pump trip is determincd to be adequate;

c. A core power distribution map is obtained tu evaluate
peaking factors;

d. OPERABILITY of all contrel rods s verified; and

e. Physical changes in the fuel or void coefficient of
the Reactor Coolant System (RCS) arcjtonsidered.

An evaluation of the core design and safety amalysis
typically includes the following steps:

a. Reactivity worth calculations of recirculation flow,
the control rods, xenon, and samarium are reviewed;

b. The fuel depietion calculations are reviewed to
determine that the calculated core burnup is
appropriate; and

¢. The calculation models are reviewed to verify that
they are adequate for representation of the core
conditions.

Reactivity anomalies are generally investigaled when they
are small, so that the evaluations are in progress before
the 1% Ak/k reactivity 1imit for a deviation is reached, and
corrective measures may be dervined. The requived

(continued) .
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‘ BASES (vontinued)

Reactivity Anomalies
B 3.1.2

ACTIONS
(continued)

Completion Time of 72 hours is based on operatinc experience
and takes into account the low probability ¢€ 2 Design Basis
Accident occurring during this inverval. Also, it allows
sufficient time to assess the physical condition of the
reactor and complete an evaluation of the core design and
safety analysis.

Following evaluations of the care design and safety
analysis, the cause of the rea tivity anomaly may be
resolved. 1f the cause of the ,>activity anomaly is a
misma in core conditions at the t.we of rod density
compartson, then a recalculation may be performed to
nstrate that core reactivity is behaving as expected,

an umexpected physical change in the condition of the
core has accurred, it must be evaluated and corrected, if
possible. If the cause of the reactivity anomaly is in the
calculation technigue, then the calculational models must be
revised to provide more accurate predictions. If any of
these results are demonctrated and it is concluded that the
reactor core 18 acceptabie for continued operation, then
power operation continue. If operutional restrictions
ov additional su 11ance requirements are necessary to
ensure the reactor core is acceptable for continued
operation, then they must be defined.

Pad

The unit must be placed in a MODE in which the LCO does not
apply if the core reactivity cammot be restored to within
the 1% Ak/k 1imit by the methods discussed in Required
Action A.1 and the associated Completion Time. This is done
by placing the unit in at leact MODE 3 within 6 hours. The
allowed Completion Time is reasonable, based on operating
experience related to the time required, to reach the

required MODE from RTP in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMINTS

SR_3.1.2.1

Verifying the reactivity difference between the monitored
and predicted core k-effective is within the limits of the
LCO provides added assurance that plant operation is

(continued)
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Reactivity Anomalies
B 3.1.2

BASES (continued)

SURVETLLANCE maintained within the assumptions of the design basis )
REQUIREMENTS transient and accident analyses. The core monitoring system
(continued) calculates the core k-effective for the reactor conditions

cbtained from plant instrumentation. A comparison of the
monitored core k-effective to the predicted core k-effective
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 assemblies are loaded, fuel assemblies are shuffled
within the core, or control rods are replaced or shuffled.

v Also, core reactivity changes during the cycle. The 24-hour
interval after reaching equilibrium conditions following a
startup was ested) ished based on the need for equilibrium
xenon concentrations in the core cuch that an accurate
comparison setwean the monitored and predicted core

f k-effective values can be made. The 31 effective full power

4 days Frequency was developed consider{.J the relatively slow
change in core reactivity with exposure and operating
experience related to variations in core reactivity.

REFERENCES I. Title 10, Code of Federal Regu!=*Tpns, Part 50, ‘
Appendix A, Genera)l Besign Criterion. 26, "Reactivity
Control System Redundancy and Capabiidty"; General 5
Design Criterion 28, "Reactivity Limits®; Genera)
Design Criterion 28, "Protection Agains¥ Anticipated
Operational Occurrences."”

~N

[Unit Name] FSAR, Chapter [15], Section [ ],
"Accident Analysis."
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Control Rod OPERABILITY

B3.1.3
3 . B .1 REACTIVITY CONTROL SYSTEMS
] B 3.1.3 Control Rod OPERABILITY
BASES
BACKGROUND Control rods are components of the control rod drive (CRD)
k sy-tem, which is the primary reactivity control system for
tha reactor. In conjunction with the Reactor Protection
l Syst the CRD System provides the means for *the reliable

. ontro) of reactivity changes to ensure under conditions of
norma) Wperation, including anticipated operational
| ce;i specified acceptable fuel design 1imits are not
L]

ded addition, the control rods provide the o
By to hold the reactor core subcritical under all o,
and 80 limit the potential amount and rate of

re ity dngretse caused by a malfunction in the CRD
System. The CRD System is designed to satisfy the
requiremeits of GOC 26, 27, 28, and 29.

The CRD System consisxs of [137] rocking-piston control rod
drive mechanisws {CRDMs) and a hydraulic control unit for
each drive mechanigm. The Jocking-picton type CRDM is a
double-acting hydraulic piston mhir® uses condensate water
as the operating fluidd. Accumulat orovide additiona)
energy for scram. W& index tube amd piston, coupled to the
control rod, are locked at fixed imgeements by a collet

{ mechanism. The collet fingers e notches in the index
Qgr tube to prevent unintentional withdrawal of the control rod,
e but without restricting insertion.

This specification, along with LCO 3.1.4 and LCO 3.1.5,
assures that the performance of the control rods in *he
event of a Design Basis Accident (DBA) or transient, .2ets
the assumptions used in the safety analyses of References 1,
2, and 3,

s N ] :

APPLICABLE The analytical methods and assumptions used in the

SAVETY ANALYSES evaluations involving control rods are presented in
References 1, 2, and 3. 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 2vents caused by
malfunctions in the CRD System.

(continued)

(continued)
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Control Rod CPERABILITY

B 3.1.3
) g BASES (continued)
| APPLICABLE The capability to insert the control rods ensures the
| SAFETY ANA_YSES  assumptions for ..ram reactivity in the design basis
{continued) transient and acc dent analyses are not violated. Since the

SHUTDUWN MARGIN (SDM) ensures the reactor will be
subcritical with the strongest control rod withdrawn
(assumed single failure), the additiona) failure of a second
control rod to inse it required, could invaiidate the
demonstrated SDM and potentially l1imit the ability of the
CRD System to hold the reactor subcritical. If the control
rod 48 stuck at an inserted position and becomes decoupled
from the CRD, a control rod arop accident (CRDA) can
possibiy occur. Therefore, the requirement that all control
rods be OPERABLE ensures the CRD System can perform its

l : intended function.

The contrel rods alse protect the fuel from damage which
could result in release of radioactivity. The limits
protected are the Safety Limit MINIMUM CRITICAL POWER RATIO
(see Bases for LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO

{ (MCPR)"), the 1% ciadding plastic strain fuel design limit
Y (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.

The negative reactivity insertion (scram) provided by the
CRD System provides the analytical basis for determination
of plant thermal Timits and provides protection against fuel
damage 1imits during a CRDA. Bases for LCO 3.1.4,

LCO 3.1.5, and LCO 3.1.6 discuss in more detail how the
Safety Limits are protected by the CRD System.

P Control Rod OPERABILITY satisfies f+iterion 3 of the NRC
at [Interim Policy Statement.

.\? LCO UPERABILITY of an individual control rod is based on a
';j‘~ combination of factors, primarily the scram insertion times,
M the associated control rod accumulator status., the control
‘M*L‘ rod coupling integrity, and the ability to determine the
T control rod position. Although not all control rods are
VA required to be OPERABLE to satisfy the intended reactivity
O control requirements, strict control over the number and
¢ AR distribution of inoperable control rods is required to

. . \
(continued)




BASES (continued)

Control Rod OPERABILITY
B 3.1.3

LCO
(continued)

satisfy the assumptions of the design basis transient and
accident analyses.

For this facility, an OPERABLE control rod constitutes the
ollowing:)

[For this facility, the following support systems are
required to be OPEM'BLE to ensure control rod OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not require declaring a control rod
inoperable and their justification are as follows:)

[For this facility, the number of reed switch positions
required tg be OPERABLE for the control rod to be OPERABLE
are as follows:)

APPLICABILITY

In MODES | 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, contrel rods are
only allowed to be withdrawn under Special Operations

LCO 3.10.3, "Single Control Rod Withdrawal—Hot Shutdown,"
and LCO 3.10.4, "Single Contrcl Rod Withdrawal—Coid
Shutdown," which provide adequate requirements for control
rod OPERABILITY during these conditions. Control rod
requirements in MODE 5 are located in LCO 3.9.5.

A Note is added to provide clarification that all contrui
rods are treated as an entity for this LCO with a single
Completion Time.

ACTIONS

If the required number of reed switch positions per control
rod are found inoperable, the associated control rod must be
declared inoperable,

Al

With one withdrawn control rod stuck, the control rod must
be restored to OPERABLE status within 1 hour. A control rod
is considered stuck if it will not insert by either CRD
drive water or scram pressure. The l1-hour Completion Time

(continued)
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BASES (continued)

Control Rod OPERABILITY
8 3.1.3

ACTIONS
(continued)

is acceptable considering the reactor ~an stil) be shutdown
assuuin? no failures of additional control rods to insert.
With 2 fully inserted control rod stuck, no actions are
required as long as the control rod remains fully inserted.
The Required Action is modified by a Note which allows the
rod worth minimizer (RWM) to be bypassed if required to
allow continued operation. LCO 3.3.2.1 provides additional
requi , when the RWM is bypassed to ensure compliance
with the CRDA analysis.

1
=

.-4.'. 4.:'"
mhmgw'arm control rod stuck for more than 1 hour
the control ‘®must be disarmed in 1 hour. The 1-hour

Completion 4s acceptable considering the reactor can
so.?l be down

ti ming no additional control rods fail
to insert and prgz?sz'. reasonable time to perform the
Required Actiom an orderly manner. Isolating the control

rod from scram prevents to the CORM. The control red
can be isolated from scCram and normal insert or withdraw
pressure, yet still mafntain cooling water to the CRD.

Out-of-sequence control rods may increase the potential
reactivity worth of a dropped control during a CRDA.
Below [10]% RATED THERMAL POWER (RYP), generic banked
position withdrawal sequence (BPWS) analy requires
inserted control rods not in compliance with BPWS to be
separated by at least two OPERABLE cematrol rods in all
directions, including the diagonal, The separation of
inoperable control rods must be verified to comply with
these requirements within 1 hour. The l-hour Completion
Time is acceptable considering the low probability of a CRDA
occurring. [For this facility the reason that this action
is in effect only when operating at less than [10]% RTP is
as follows:]

Monitoring of the insertion capability of each withdrawn
control rod must also be performed within 24 hours.

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 a generic problem
does not exist. The 24-hour Completion Time provides a
reasonable time to test the control rods considering the
potential for a need to reduce power to perform the tests.

(continued)
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B 3.1.3

' BASES (continued)

P TI0NS The Required Action is modified by a Note which states that
(continued) the requirement is not applicable when below the actual low
power setpcint (LPSP) of the RWM since the notch inserticus
may not be compatible with the requirements of rod pa*.ern
control (in LCO 3.1.6) and the RWM (in LCO 3.3.2.1).

To 31low continued operation with a withdrawn control rod
stuek, an evaluation of adequate SDM is also required within
JE Mewrs. Should a design basis transient or accident
require a shutdown, to preserve the single failure
criterfon, an additiona) control rod would have to be
assumid to fail to insert when required. Therefore, the
ortgiral SDN demonstration may not be valid. The SOM must
therefore Be evaluated (by measurement or analysis) with the
stuck'Gbtrol rod at its stuck position and the highest
worth OPERABLE tontrol rod assumed to be fully withdrawn.

The 72-helr Completion Time to verify SOM is adequate
considerfng that with a single control rod stuck in a
withdrawn pesition, the remaining OPERABLE control rods are
capable of providiag the required scram and shutdown
reactivitv. Failwwe to reach MODE 4 is only 1ikely if an
addit a. ntrel rod adjacemt to the stuck control rod
also v Vs insért during a required scram. Even with the
postule .dditions) single failyre of an adjacent contro)
rod to insert, sufficient reactivity control remains to
reach and maintain MODE 3 conditions. Required Action B.3
of LCO 3.1.3 performs a notch test on each remaining

withdrawn control rod to ensure that no additional cont.n)
rods are stuck.

€.l

The plant must be placed in a MODE in which tne L\.J does not
apply 1f the Required Actions and associated Completion
Times of Condition B cannot be met. This is done by placing
the plant in MODE 3 within 12 hours. Insertion of the
remainder of the control rods eliminates the pos.:ibility of
an additional failure of a control rod to insert. The
12-hour Completion Time is reasonable, based on operating
experience, to reach the required MODE in an orderly manner
from full power and without challenging plant systems.

(continued)

(continued)
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Control Rod OPERABILITY
B 3.1.3

ACTIONS
(continued)

D.1 and D.2

With two or more withdrawn control rods stuck, the stuck
control rods should be isolated from scram pressure within
1 hour and the plant placed in MODE 3 within 12 hours. The
I-hour Completion Time is acceptable considering the low
probability of a CRDA occurring during this interval. The
occurrence of more than one control rod without insertion
capability may be an indication of a generic problem in tha
CRD System that could potentially cause additional failures
or control rods to insert. Insertiocn of all insertable
control rods eliminates the possibility of an additional
failure of 2 control rod to insert. The 12-hour Completion
Time s reasonable, based on operating experience, to reach
the required MODE in an orderly manner from full power and
without challenging plant systems.

E.l

With [8 or fewer] control rods inoperable for reasons other
than being stuck, the cont: ~ rods must be restored to
OPERABLE status within 2 hours, [For this facility, the
other reasons for considering control rods inoperable, in
addition to control rod scram time "slow," are as follows:]
The 2-hour Completion Time provides a period of time to
correct the problem commensurate with the importance of

[8 or fewer] control rods relative to the available number
of OPERABLE control rods capable of providing the required
scram and shutdown reactivity,

.1, F.2, and F.3

With the inoperable control rods not restored ind the
associated Completion Time not met, operation may continue
provided the control rods are fully inserted within 1 hour
and disarmed (electrically or hydraulically) within 2 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 electrically disarmed by
disconnecting power from all four directional control valve
solenoids. Required Action F.1 is modified by a Note which
allows the RWM to be bypassed if required to allow insertion

(continued)
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Control Rod OPERABILITY
B 3.1.3

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.
Inserted out-of-sequence control rods may increase the
potential reactivity worth of a dropped control rod duriry a
CRDA, and, therefore, the number and distrib.tion of
inserted inoperable control rods must be verified within

2 hours. Required Action F.3 is modified by a Note which
states that the Required Action is not <. plicable when above
[10)% RTP. Below [10)% RTP, the generic BPWS analysis
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.

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.

6.1

The plant must be placed in a MODE in which the LCO does not
apply if the Required Actions and associated Completion
Times of Condition F are not met or more than 8 inoperable
control rods exist. This 1s done by placing the plant in
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 active function (1.e., scram or
insertion) 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
preblem should be undertaken. The 12-hour Completion Time
is reasonable, based on operating experience, to reach the
required MODE in an orderly manner from full power and
without challenging plant systems.

SR_3.1.3.1

Determining the position of each control rod is required to
ensure adequate information on control rod position is

(continued)

ACTIONS
(continued)
SURVETLLANCE
REQUIREMENTS
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Control Rod OPERABILITY
B3.1.3

SURVE I LLANCE
REQUIREMENTS
(continued)

available to the operator for determining CRD 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 was developed considering
operating experience related to expected changes in control
rod position and the availability cf control rod position
1nd|§u1m ia the control roos.

SB.8.1.3.2.a0d SR 3.1.3.3

Contrzﬂfﬂil insertion capability is demonstrated by
inserting each part{ally or fully withdrawn control rods at
least one m nd observing that the control rod moves.
The contrel rod ®ay then be returned to its original
position. These Surveillances are not required when below
the actual LPSP the K since the notch insertions may
not be compatible with uirements of rod pattern
control (LCO 3.14"};.4 the (LCO 3.3.2.1). The 7-day
Froquency of SR 3.1.3.2 was devel considering operating
experience related to changes in performance and the
ease of performing notch testing for fully withdrawn control
rods. Partially withdrawn contrel rods are tested with a
31-day Frequency, based on the potential power reduction
required to allow the control rod movement &nd considering
the large testing sample of SR 3.1.3.2. ermore, the
31-day Frequency takes into account gperating experience
related to changes in CRD performance.

SR.3.1.3.4

Verifying that the scram time for each control rod to notck
position [06] is less than or equal to [7) seconds ensures
that the contro: rod will insert when required during a DBA
or transient, thereby completing its shutdown function
{[Ref.]). This SR is performed in conjunction with the
control rod scram time testing of SR 3.1.4.2, SR 3.1.4.3,
and SR 3.1.4.4, The 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.

(continued)
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Control Rod OPERABILITY
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SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.1.3.%

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 overtravel
position when it is fully withdrawn. The overtravel
position feature provides a positive check on the coupling
integrity since only an uncoupled CRD can reach the
overtravel position. The verification is required to be
perforwed any time a control rod is withdrawn to the "Full
Out® (notch position 48) position or prior to declaring the
1 r.g 'ERABLE when work on the control rod or CRD
stem 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 §s acceptable considering the low probability that
a contro. rod will become uncoupled when it is not being
moved and operating experience related to uncoupling events.

REFERENCES

BWR/4 STS

1. [Unit Name] FSAR, Section | 1. “ITit3)."
2. [Unit Name] FSAR, Section [ ], "[Title]."
3. [Unit Name] FSAR, Section [ ), "[Title]."
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B 3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS
B3.1.4 (ontrol Rod Scram Times

BASES

BACKGROUND The scram function of the Control Rod Drive (LRD) System
controls reactivity changes during abnormal opera‘ional
transients to ensure that specified acceptable fuel design
|imits are not exceeded (Ref. 1). The control rods are

scrammed by positive means using hydraulic pressure exerted
on the CRD piston.

When & scram signal is initiated, control air is vented from
the scram valves, allowing them to open by spring action.
Upening the exhaust valve reduces the pressure above the
main @rive piston to atmospheric pressure and opening the
inlet valve appiies the accumulator or reactor pressure to
the bottom of the piston. Since the notches in the index
tube 2re tapered on the lower edge, the collet fingers are
forced open by cam action, allowing the index tube to move
upward without restriction because of the high differential
pressure across the piston, As the drive moves upward and
the accumulator pressure reduces below the reactor pressure,
a ball check valve opens, Tetting the reactor pressure
complete the scram agtion. If the reactor pressure is low,
such as during startup, the accumdator will fully insert

the control rod in the required time without assistance trom
reactor pressure,.

APPLICABLE The analytical metheds and assumptions used in evaluating

SAFETY ANALYSES  the control rod scram function are presented in
Peferences 2, 3, and 4. The design basis trensient and
accident analyses assume that all of the control rods scram
at a specified insertion rate, which is defined by the time
to fully insert from a given notch position as specified in
the scram times in Table 3.1.4-1. The resulting negative
scram reactivity forms the basis for the determination of
plant thermal limits, e.g., the MINIMUM CRITICAL POWER RATIO
(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

(continued)

(continued)
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Control Rod Scram Times
B 3.1.4

APPLICABLE
SAFETY ANALYSES
(continued)

of each individual control rod’'s scram time ensures that the
scram reactivity assumed in the design basis transient and
accident analyses can be met,

The scram function of the CRD System protects the Safety
Limit MCPR (see Bases for LCO 3.2.2) and the 1% cladding
plastic strain fue) desi?n limit (see Bases for LCO 3.2.1),
which ensure that no fuel damage will occur {f 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

y Limit MCPR during the analyzed limiting power
transient, Below [800) psig, the scram function is assumed
to functiom durimng the control rod crop accident (Ref. 5)
and, therefore, also provides protection asainst violating
fuel damage Vimits during reactivity insertion accidents
(see Bases for 1C0 3.1.6). For the reactor vessel
overpressure protection analysis, the scram funciion, alon?
with the safety/relief valves, ensures that the peak vesse
pressure is maintained within the applicable American
Society for Mechantcal Engineers Code limits.

Control rod screm times satisfies Criterion 3 of the NRC
interim Policy Statemeat.

LCO

The scram times specified in Table 3.1.4~] @re required to
ensure that the scram reactivity assumed in the design basis
transient and accident analysis is met. 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 7.5% of the control rods (e.qg.,
[137) x 7.5% = [10]) to have scram times exceeding the
specified 1imits (i.e., "slow" control rods) and that also
assumes & single stuck control rod (as allowed by LCO 3.1.3)
and an additional control rod failing to scram per the
single failure criterion (Ref. 6). 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 specitied relative to measurcments based on
reed switch positions, which provide the control rod
position indication. The reed switch closes ("pickup") when

(continued)
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. BASES (continued)

LCO
(continued)

the index tube passes a specific location and then opens
("dropout") as the index tube travels upward. Verification
of the specified scram times in Table 3.1.4-] is
accomplished through measurement of the "dropout” times.

To ensure that local scram reactivity rates are maintained
within acceptable 1imits, no more than two of the allowed
"slow" control rods can occupy adjacent locations.

Table 3.1.4-1 is modified by two Notes, which state that
control rods with scram times not within the limits of the
cable are considered "slow" and that control rods with scram
times greater than [7] seconds are considered inoperable as
required by SR 3.1.3.4.

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 o tion and, therefore, the scram
function of the comtrol rods is required during these MODES.
In MODES 3 and 4, the control rods are only allowed to be
withdrawn under Special ratfens LCO 3.10.3, "Single
Control Rod Withdrawal— Shutdown,* and LCO 3.10.4,
"Single vontrol Rod Withdrawal-—Celd Shutdown," which
provide adequate requirements for cemtrol rod scram
capability during these conditions. Secram requirements in
MODE 5 are contained in LCO 3.9.5.

ACTIONS

Al

With the requirements of this LCO not met, the plant must be
placed in a MODE in which the LCO does not apply. This is
done by placing the plant in MODE 3 within 12 hours. The
12-hour Completion Time is reasonable, based on operating
experience related to the amount of time required, to reach
MODE 3 from full power in an orderly manner and without
challenging plant systems.

BWR/4 STS
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BASES (continued)

SURVEILLANCE A1l four SRs of this LCO are modified by a Note that
REQUIREMENTS states that during a single control rod scram time test, the
CRD pumps shall be isolated from the associated scram

accumulator. [For this facility, the reason for this is as
follows:]

oR _3.1.4.1
The scram reactivity used in design basis transient and
accident analyses is based on an assumed control rod scram
time. Measurement of the scram times with reactor steam
dome pressure > [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 > [B00] psig
ensures that the measured scram times will be within the
specified 1imits at higher pressures. Limits are specified
as 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 120 days or longer, all control rods are
required to be tested before exceeding 40% RATED THERMAL
POWER (RTP) foilowing the shutdown. This Frequency is
acceptable considering the additional surveillances
performed for control rod OPERABILITY, the frequent
verification of adequate accumulator pressure, and the
required testing of control rods affected by work on control
rods or the CRD System.

3R 3.1.4.2

Additional testing of a sample of control rods is required
to verify the continued performance o the scram function
during the cycle. A representative sample must contain at
least 10% of the ‘untrol rods and no more than 20% of the
control rods in the sample can be "slow" (Ref. 7). With
more than 20% of the sample declared to be "slow" per the
criterion in Table 3.1.4-1, additional control rods must be
tested until this 20% criterion is satisfied or Required
Action A.l must be taken. For planned testing, the control

(centinued)
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Control Rod Scram Times
B 3.1.4

SURVEILLANCE
REQUIREMENTS
(continued)

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 that control rod scram times do
not significantly change over an orerating cycle. This
Frequency is also reasonable based on the add.tional
surveillances done on the CRDs at more frequent intervals in
accordance with LCO 3.1.3 and LCO 3.1.5.

SR 3.1.4.3

When work 1s performed on a contrcl rod or the CRD System,
which could affect the scram insertion time, testing must be
done to demonstrate that each affected control rod retains
adequate scram performance over the rangc of applicable
reactor pressures from zero to the maximum permissible
pressure,

For work done while the reactor is at less than [800] psig,
the scram testing must be performed once before declaring
the control rod OPERABLE. The required scram time testing
must demonstrate that the affected control rod is still
within the limits of Table 3.1.4~1 for startup conditions.

The Frequency of once prior to declaring the affected
control rod(s) OPERABLE is acceptable because of the
capability to test the control rods over a range of
operating conditions and the more frequent surveillances on
other aspects of control rod OPERABILITY,

Specific examples of work that could affect the scram times
are (but not limited to) the following: removal of any CRD
for maintenance or medification; replacement of a control
rod; and maintenance or modification of a scram solenoid
pilot valve, scram valve, accumulator, or isolation or check
valve in the piping required for scram.

SR _3.1.4.4

When work is performed on a control rod or CRD System which
could affect the scram insertion time, testing must be done
to demonstrate that each affected control rod is still

(continued)
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B 3.1.4
BASES (continued)
SURVEILLANCE within the limits of Table 3.1.4-1 with the reactor steam
REQUIREMENTS dome pressure > [800] psig. This testing ensures that,

(continued) prior to withdrawing the control rod for continued
operation, the control rod scram performance is acceptable
for operating reactor pressure conditions. Where work has
been performed at high reactor pressure, the vequirements 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 shutdown,
however, a zero pressure and high-pressure tcst may be
required. Alternatively, a control rod scram test during
hy?:ostatic pressure testing could alsc satisfy both
criteria,

The Frequency of once prior to exceeding 40% of RTP is
acceptable because of the capability to test the control
rods over & range of operating conditions and the more
frequent surveillances on other aspects of control rod
OPERABILITY.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 10, "Reactor
vesign."

[Unit Name] FSAR, Section [ ], "[Title]."

[Unit Name] FSAR, Section [ ], "[Title}."

{Unit Name] FSAR, Section [ ], "[Title]."
NEDE-24011-P-A-9, "General Electric Standard

Application for Reload Fuel," Supplement for United
States, Section 3.2.4.1, September 1988,

o B W N

6. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 21, "Protection
System Reliability and Stability."

7. [Unit Name] [Reference for sampling technique related
to SR 3.1.4.2].
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B 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.5 Control Roc Scram Accumulators

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 conditiens. The
control rod scram accumulators store sufficient energy to
fuily 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
rnergy. The scram accumulators are necessary to scram the
control reds within the required insertion times of

LCO 3.1.4 and SR 3.1.3.4.

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
the control rod scram function are presented in

References 1, 2, and 3. The design basis transient and
accident analyses assume that all of the control rods scram
at a specified insertion rate, which is defined as the time
to fully insert from a givem notch position as specified in
the scram times in Table 3.1.4-1. ERABILITY of each
individual control rod scram accumulator, as required by
LCOs 3.1.3 and 3.1.4, ensures that the scram reactivity
assumed in the design basis transient and accident analyses
can be met. The existence of an inoperable accumulator may
invalidate prior scram time measurements for the associated
contral rod.

The scram function of the CRD System, and therefore the
OPERABILITY of the accumulators, protects the Safety Limit
MINIMUM CRITICAL POWER RATIO (see Bases for LCO 3.2.2) and
1% cladding plastic strain fuel design limit (see Bases for
LCO 3.2.1), which ensure that no fuel damage will accur if
these limits are n~t 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 these 1imits during reactivity insertion accidents
(see Bases for LCO 3.1.6). Control rod scram accumulators
satisfies Criterion 3 of the NRC Interim Policy Statement.

BWR/4 STS
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Control Rod Scram Accumulators

BASES (continued)

LCO The OPERABILITY of the control rod scram accumulators is
required to ensure that adequate scram insertion capability
exists when needed over the entire range of reactor
pressures. The OPERABILITY of the scram accumulators is
based on maintaining adequate accumulator pressure.

[For this facility, the following support systems are
required to be OPERABLE to ensure control rod scram
accumulators OPERABILITY:)

[For this facility, those required support systems which,
upen their failure, do not require declaring control rod

scram accumulators inoperable and their justification are as
follows:)

APPLICABILITY In MODES 1 and 2, the scram function is required for
mitigation of Design Basis Accidents (DBAs) and transients,
and, therefore, the scram accumulators must be OPERABLE to
support the scram function. In MODES 3 and 4, control rods
are only allowed to be withdrawn under Special Operations
LCO 3.10.3, "Single Control Rod Withdrawal-—Hot Shutdown,"
and LCO 3.10.4, "Single Control Rod Withdrawal—Cold
Shutdown," which provide adequate requirements for control
rod scram accumulator OPERABILITY during these conditions.

Requirements for scram accumulators in MODE § are contained
in LCO 3.9.5,

A Note is added to indicate that when the pressure in any
one of the accumulators cannot be verified, this LCO must be
entered and the applicablie Required Actions of Conditions A,
B, and C apply.

A second Note is added to provide clarification that all
control rod scram accumulators are treated as an entity for
this LCO with a single Compietion Time.

1. A.2.1, and A.2.2

With one control rod scram accumulator inoperable and the
reactor steam dome pressure > [800] psig, the scram

ol s rf \
(continued,




' BASES (continued)

Control Rod Scram Accumulators
B 3.1.5

accumulator must be restored to OPERABLE status within

8 hours. Alternatively, 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. In addition, the associated
control rod is declared inoperable and LCO 3.1.3 is entered.

[Instead of declaring both the associated control rod "slow"
ard inoperable, a facility may consider selecting either
alternative if the control rod status does net invalidate
the NRC staff-approved licensing basis for that facility as
related to control rod OPERABILITY].

The 8-hour Completion Time for both of these last two
Required Actions is considered 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.1.8.2.1, 8.2.2.1, and B.2.2.2

With two or more control rod scram accumulators inoperable
and reactor steam dome pressure > [800] psig it must be
verified within 20 minutes that adequate pressure is being
supplied to the charging water header (i.:., the pressure
supplied to the charging water header i. > [940] psig).

With inadequate charging water press:«e, alil of the
accumulators could become inoperable, resulting in a
potentizally severe degradation of the scram performance.

The 20-minute Compietion Time s considered a reasonable
time to verify the pressure and place a CRD pump into
service to restore the charging header pressure, if
required. This Completion Time also recognizes the ability
of the reactor pressure alone to fully insert all control
rods. The scram accumulators must also be restored to
OPERABLE status within 1 hour. Alternatively, the control
rod may be declared "slow," since the control rod will stil)
scram using only reactor pressure but may not satisfy the
times in Table 3.1.4-1. In addition, the associated control
rod is declared inoperable and LCO 3.1.3 is entered.

(continued)

ACTIONS
(continued)
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Control Rod Scram Accumulators
B 3.1.5

ACTIONS
(continued)

The 1-hour Completion Time is considered reasonable, based
on the ability of only the reactor pressure to scram the
control rods and the low probability of a DBA or severe
transient occurring while the affected accumulators are
inoperable.

[As discussed under the Required Actions of Condition A, a
facility may consider implementing either declaring the
control rod scram times "slow" or declaring the control rod
inoperable, 1f justified in the manner described under the
Required Actions of Condition A.]

Clo La2.0a and €.2.2

With one or more contrel rod scram accumulators inoperable
and the reactor steam dome pressure < [800] psig, the
pressure supplied to the charging water header must be
immediately verified to be adequate by checking available
control room indications (1.e., the pressure supplied to the
charged water header i1s > [940) psig). With the reactor
steam dome pressure < [800]) 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. The associated control rods must also be
restored to OPERABLE status or declared inoperable within

1 hour. The l-hour Completion Time is reasonable for either
of these last two Required Actions, considering the low
probability of a DBA or severe transient occurring 2uring
the time that the accumulator(s) is inoperable.

.1

Condition D is entered when the Required Actions and
associated Completion Times of Condition A, P, 'r C are not
met, OR reactor steady dome pressure is inoperable, or
charging water header pressure is inoperable, AND one or
more control rod scram accumulators are inoperable, or one
or more control rod scram times are "slow."

when Condition D is entered the reactor mode switch must be
immediately placed in the shutdown position. This ensures
that all insertable control rods are inserted and that the
reactor is in a condition that does not require the active

(continued)
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B 3.1.5

. BASES (continued)

ACTIONS function (i.e., scram and insertion) of the control rods,
(continued) This Required Action is modified by a Note that states that
the ACTION is not applicable if all control rods associated

with the inoperable scram accumulators are fully inserted.

SURVE ILLANCE SR_3.1.5.1
REQUIREMENTS

SR 3.1.5.1 requires that the accumulator pressure be checked
every 7 days to ensure that adequate accumulator pressure
exists to provide sufficient scram force. The primary
tndicator of accumulator OPERABILITY is the accumulator
pressure. A minimum accumulator pressure is specified,
below which the capability of the accumulator to perform its
intended function becomes degraded and the accumulator is
considered inoperable. The minimum accumula‘or pressure of
[940) psi? 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 other
indications availabie in the contro) room. ([For this
facility these other indications constitute the following:]

It should be noted that in this surveillance the supported
control rod is not declared inoperable when the associated
support scram accumulator is found inoperable. The Required
Actions of LCO 3.1.5 determine when it is appropriate to
declare the associated control rod scram time "slow" and
control rods inoperable.

REFERENCES I. [Unit Name] FSAR, Section [ ], "[Title]."

ro

[Unit Name] FSAR, Section [5], "[Title]."

o

[Unit Name] FSAR, Section [15], "[Title]."

P e RTINS T T T
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B 3.1.6

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.6 Rod Pattern Control

EACKGROUND

BASES

Lontrol rod patterns during startup conditions are
controlled by the operator and the rod worth minimizer (RWM)
(LCD 3.3.2.1), so that only specified control rod sequences

and relative positions are allowed over the operating range

from all control rods inserted to [10%]) RATED THERMAL POWER
(RTP), The sequences limit the potential 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
SAFETY ANALYSES

The analytical meti »ds and assumptions used in evaluating
the CRDA are summarized in References 1 and 2. CRDA
analyses assume that the reactor operator follows prescribed
withdraial 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 cenditions
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 UO, have been shown to be
insignificant below fuel energy depositions of 300 cal/gm
(Ref. 3), the fuel damage 1imit of 280 cal/gm provides a
margin of safety from significant core damage which would
result in release of radicactivity (Refs. 4 and 5). Generic
evaluations (Refs. 1 and 6) of a design basis CRDA (i.e., a
CROA 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 American Society of

(continued)
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8 3.1.6

BASES (continued)

APPLICABLE Mechanical Engineers Code limits (Ref. 4) and the =:.culated
SAFETY ANALYSES offsite doses wiil be well within the required limits
(continued) (Ref. 5).

Control rod patterns analyzed in Reference 1 follow the
banked position withdrawal sequence (BPWS). The BPWS is
applicable from the condition of all control rods fully
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
s;lcified bankec cositions (e.g., between notches 08 and
12). The banked positions are established to minimize the
maximum fncremental control rod worth without being overly
restrictive during normal plant operation., Generic analysis
of the BPWS %R‘f. 1) has demonstrated that the 280 cal/gm
fuel damage 1imit will not be violated during a CRDA while
following the BPMS MODE of operation. The generic BPWS
analysis [Plant Specific Reference [ ] ] 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 the NRC Interim
Policy Statement.

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 3.1.2, consistent with the
allowances for inoperable control rods in the BPWS.

APPLICABILITY In MODES 1 and 2, when THERMAL POWER is < [[19%]] RTP, the
CRDA is a Design Basis Accident and, therefore, compliance
with the assumptions of the safety analysis is required.
When THERMAL POWER is greater than [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 CROA (Ref. 2). In MODES 3, 4, and 5, since the

(continued)
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BASES (continued)

APPLICABILITY reactor is shut down and only . single ~ontrol rod can be
(continued) withdrawn from a core cell containing fuel assemblies,
adequate SHUTDOWN MARGIN ensures that the consequences of a
CRDA are acceptable, since the reactor will remain
subcritical with a single control rod withdrawn,

ACTIONS

With eight or fewer OPERABLE control rods not in compliance
with the prescribed control rod sequence, ACTIONS may be
taken to efther correct the control rod pattern or declare
the associated control rods inoperable within 8 hours.
Noncompliance with the prescribed sequence may be the result
of "double motching," drifting from a control rod drive
cooling water transient, leaking scram valves, or a power
reduction to < [10%] RTP before establishing the correct
control vrod pattern. The number of OPERABLE control rods
not in compliance with the prescribed sequence is limited to
eight Lo prevent the operator from attempting to correct a
control rod pattemn that significantly deviates from the
prescribed sequence. When the control rod pattern is not in
compliance with the prescribed sequence, all control rod
movement should be stopped except for moves needed to
correct the rod pattern, or scram {f warranted.

Required Action A.] 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 3.3.1.2 requires
verification of control rod movement by a qualified member
of the technical staff (which includes, but is not limited
to, a second licensed operator). This ensures that the
control rods will be moved to the correct position. A
control rod not in compliance with the prescribed sequence
is not considered iiioperable except as required by Required
Action A.2. OPERABILITY of control rods is determined by
compliance with LCO 3.1.3 through LCO 3.1.5. The 8-hour
Completion Time is reasonable, cons.dering 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.

(continued)
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BASES (continued)

ACTIONS B.1l and B.2
(continued)

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
control rods has less impact on control rod worth than
withdrawals. When nine or more OPERABLE control rods are
not in complfance with BPWS, the reactor mode switch must be
placed in the shutdown position within 1 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 l-hour Completion Time is reasonable to allow
insertion of control rods to restore compliance and is short
relative to the low probability of a CRDA occurring with the
control rods out of sequence.

SURVETLLANCE
REQUIREMENTS

The control rod pattern is verified at & 24-hour rrequency
to be in compliance with the BPWS to ensure that the
assumptions of the CRDA analyses are met. The 24-hour
Frequency of this SR was developed considering that the
primary check on compliance with the BPWS is performed by
the RWM (LCO 3.3.2.1), which proviaes control rod blocks to
enforce the required sequence ar. is required to be OPERABLE
when operating at < [10%] RTP.

3R_3.1.6.2

[For this facility the purpose v¥ fthis SR is as follows:]

REFERENCES . NeDE-24011-P-A-9-US, "General Electric Standard
Application for Reactor Fuel, Supplemental for United

States,"” Section 2.2.3.1, September 1988,

[Unit Name) ["Title.")

(continued)

(continued)
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B 3.1.6

NUREG-0979, "NRC Safety Evaluation Report for
GESSAR I1 BWR/6 Muclear Island Design, Docket
No. 447," Section 4.2.1.3.2, April 1983,

NUREG-0800, "Standard Review Plan," Section 15.4.9,
"Radiological Consequences of Control Rod Drop
Accident (BYR)," Revision 2, July 1981.

Title 10, Code of Federal Regulations, Part 100.11,
"Determination of Exclusion Area Low Population Zone
and Population Center Distance."

NEDO-21778-A, "Transient Pressure Rises Affected
Fracture Toughness Requirements for Boiling Water

]

REFERENCES 3.
(continued)
4.
8.
6.
Reactors," December 1978.
BWR/4 STS
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B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.7 Standby Liquid Cortrol (SLC) System

BACKGROUND

BASES

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 subcritical conditioca with
the reactor in the most reactive, xenon-free state without
taking credit for control rod movement.

The SLC System consists of a boron solution storage tank,
two positive displacement pumps, two explesive valves that
are provided in parallel for redundancy, and associated
piping and valves used to transfer borated water frum the
storage tank to the reactor pressure vessel (PPV)., [The
borated gsolution 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
SAFETY ANALYSES

[The SLC System is manually initiated from the miin contro)
room as directed by the emergency operating procedures if
the operator believes the reactor canpoi 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 nourmal
manner. The SLC System injects borated water inte the
reactor core to add negative reactivity te compensate for
ail of the various reactivity effects that could occur
during plant operations. To meet this obhjective, it is
necessary to inject a quantity of boron, which produces a
concentration of 660 ppm of natural boron, in the reactor
coolant at 68°F. To allow for potential leakage and
imperfect mixing in the reactor system, an adiitional amount
of boron equal to 25% of the amount cited above is added
(Ref. 1). 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 the water
volume in one loop of the residual heat removal shutdown

(continued)
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BASES (continued)

APPLICABLE cooling piping and in the recirculation loop piping. This
SAFETY ANALYSES quantity of borated solution is the amount that is above
(continued) 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 the requirements of the NRC Interim
Policy Statement because operating experience and
probabilistic risk assessments have shown SLC System to be
important to public health and safety. Thus, it is retained
in the Technical Specifications.

The OPERABILITY of the SLC System provides backup capability
for reactivity contyrol 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 System
subsystems are required to be OPERABLE; each contains an

OPERABLE pump, an explesive valve, and associated piping,

valves, ang instruments ind controls to ensure an OPERABLE
flow path.

[For this facility, the foliowing support systems are
required to be OPERABLE to ensure SLC System subsystems
OPERABILITY:)

(For this facility, those required support systems which,
upon their failure, do no! require declaring SLC System
subsystems inoperable and their justification are as
follows:)

APPLICABILITY Shutdown capability is required in MODES 1 and 2. In
MODES 3 and 4, control rods are only allowed to be withdrawn
under Special Operations LCO 3.1C.3, "Single Control Rod
Withdrawal-—Hs. Shutdown," and LCO 3.10.4, "Single Control
Rod Withdrawal—Cold Shutdown," which provide 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

(continued)




O BASES (continued)

l APPLICABILITY
(continued)

ACTIONS

adequate SHUTDOWN MARGIN (LCO 3.1.1) ensures that the
reactor will not be critical. Therefore, the SLC System is
not required to be OPERABLE when only a single control rod
can be withdrawn,

Ad

If one SLC System subsystem is inoperable, the inoperable
subsystem must be re<tored to OPERABLE status within 7 days.
In this condition, the remaining OPERA osystem is
adequate to perform the shutdowr function. The 7-day
Completion Time is based on the ave’lability of an OPERABLE
subsystem capable of performing the intended SLC Systenm
function and the low probarility of a Design Basis Accident
(DBA) or severe transient o.curring coniurrent with the
failure of the Control Rod D)ive (CRD) System to shut down
the plant.

B.l

[f both SLC System subsystems are inoperable and there are
less than a total of efight control rods stuck, scram time
"slow" and inoperable, at least one subsystem must be
restored to OPERABLE status within 8 hours. The 8-hour
Completion Time is considered acceptable given the Tow
probability of a DBA or severe transient occurring
concurrent with the failure of the control rods to shut down
the reactor.

[f both SLC System subsystems are inoperable and there are a
total of more than eight control rods stuck, scram time
"slow" and inoperable, it may be indicative of a generic
problem with the CRD system. Thus, the plant must be
brought to a MODE in which the LCO does not apply., This is
accomplished by entering LCO 3.0.3 immediately.
sl
Tne plant must be placed in a MODE in which the LCO does not
apply if the inoperabl» SLC System subsystems cannot be
restored to OPERABLE s .atus within the associated Completion
Times of Required Ac.ions A.1 and B.1. This is done by
placing the plant ‘n MODF 3 within 12 hours. The 12-hour

continued)
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BASES (continued)

ACTIONS Lompietion Time 15 reasonable, based ¢~ tha operating
l {(continued) experience with regard to the amount “ime required, to
reach MODE 3 from full power in an or.: 1y manner and
without challenging plant systems.

SURVE I LLANCE R 3.1, SR 3.1.7.2. and SR 3.1.7.2 i
REQUIREMENTS

SRs 3.1.7.1 through 3.1.7.3 are 24-hour surveillances
verifying certain characteristics of the SLC System (e.q.,
the volume and temperature of the borated solution in the
storage tank), thereby e-suring SLC System OPERABILITY
without disturbing normal plant operation., These
surveillancas ensure that the proper borated solution volume
and temperature, including the temperature of the pump
suction piping, are maintained. Maintaining a minimum
specified borated solutyon temperature is important in
: ensuring that the boron remains in solution and does not
“‘ precipitate out 1o the storage tank or in the pump suction
h 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 of
these SRs was based on operating experience that has shown
that there are relatively slow variations in the measured
parameters of volume and temperature.

i the event that the required instrumentation to monitor
volume and temperature of the borated solution in the SLC

: system storage tank are found inoper ble, the affected SLC
System subsystems are considered inoperable.

Failure to meet SR 3.1.7.1, SR 3.1.7.2, and S8 3.1.7.3 will
make both SLC System subsystems inoperable, since the boron
solution storage tank and the majority of the pump suction
piping is common to both subsystems,

2R _3.).7.4 and SR 3.).7.6

SRs 3.1.7.4 verifies the continuity of the explosive charges
in the injection valves to ensure that proper operation wil)
occur if required. Other administrative controls, such as
those that limit the shelf 1ife of the explosive charges,
must be followed. The 31-day Frequency is based on

(continued)
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. BASES (continued)

SURVETLLANCE operating experience that has demonstrated the relfability
REQUIREMENTS of the explosive charge continuity
(continued)

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, power-operated, and automatic valves in the SL(
System flow pati, provides assurance that the proper flow
paths will exist for system cperation. This surveillance
81so does not apply to valves that are lorked, sealed, or
otherwise secured in position since they were verified to be
in the correct position prior to locking, sealing, or
securing. This verification of valve alignmen’t does not
require any testing or valve manipulation and does not apply
to valves that cannot be inadvertently misaligned, such as
check valves. Rather, it involves verification that those
valves capable of being mispositioned are in the correct
position, The 31-day Frequency for SR 3.1.7.6 is
appropriate because the subjcct valves are operated under
procedural control and it was chosen to provide added
assurance that the valves are in the correct positions,

2R 3. 1.1.3

This surveillance requires an examination of the sodium
pentaborate solution by using chemical analysis to ensure
that the proper concentration of boron exists in the storage
tank, SR 3.1.7.5 must be performed any time boron or water
is added to the storage tank solution to determine that the
boron solution concentration 15 within the specified 1imits
SR 3.1.7.5 must also be performed any time the temperature
is restored to witi'in the limits of Figure 3.1.7-2 t. ensur
that no significant boron precipitation occurred The
31-day Frequency of this surveillance is appropriate because
of the relatively slow variation of boron concentratior
between surveillances.

Demonstrating that each SLC System pump develops a flow rats
> [41.2] gpm at a discharge pressure > [1190 psig] ensures

that pump performance has not degraded during the e
cycle This minimum pump flow rate requirement ensur
that, when combined with the sodium pentaborate t

'
|

e

\Wals

concentration requirements, the rate of negative reacti

B




BASES (continued)

SLC System
B 3.1.7

SURVEILLANCE
REQUIREMENTS
{continued)

fnsertion from the SLC System will adequately 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
indicetive of overall performance. Such inservice
inspections confirm component OPERABILITY and trend
performance, and detect incipient failures by indicating
abnormal performance. .Le Frequency of this surveillance is
in acgordance with the Inservice Inspection and Testing
Progra, but the Frequency must not exceed 92 days.

SR3.).0.8

This surveillance ensy es that there is a functioning flow
path from the boron s ution storage tank to the RPV,
including the firing of an explosive valve. The replacement
charge for the explosive valve shall be from the same
manufactured batch as the cne fired or from another batch
that has been certified by having one of that batch
successfullg fired. The pump and explosive valve tested
should be alternated such that both complete flow paths are
tested every 36 months, An acceptable method for verifying
that the suction piping 1s unblocked is to pump from the
storage tank to the test tank. The 18-month Frequency was
developed considering that It is piudent that man)
surveillances be performed only during a plant outage. This
reflects the plant conditions needed to perform this
surveillance and the potential for z plant transient if this
surveillance is performed with the i2actor at power. For
this facility [Unit Name), operating experience has shown
these components usually pass the surveillance when
performed on the 18-month Frequency; therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

SR_3.1.7.9

Demonstrating that all heat-traced pipin? between the boron
solution storage tank and the suction inlet to the injection
pumps 1s unblocked provides assurance that there is a
functioning flow path for injecting the sodium pentaborate
sulution. The 18-month Frequency 1s acceptable since there
is a Tow orobatility thie® the subject piping will be blocked
due to precipitation of the boron from solution in the heat-
traced piping. This 1¢ especially true in iight of the

(continue ')
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BASES (continued)

SLC System
$ 34,7

SURVETLLANCE
REQUIREMENTS
(continued)

verification of the temperature of this piping required by
SR 3.1.7.3. However, {f in performing SR 3.1.7.3 it is
determined that the temperature of this piping has fallen
below the specified minimum, this surveillance must be
performed once within 24 hours after the piping temperature
is restored to within the 1imit, ~f [Figure 3.1.7-2).

SR3.1.7.10

Enriched sodium pentaborate solution is made by mixing
ranular, enriched sodium pentaborate with water. Isotopic
ests on the granular sodium pentaborate to verify the

actual B-10 enrichment must be performed to ensure that the

oroper B-10 atom percent is being used. The 18-month

Frequency is acceptable considering the controls on the

granular sodium pentaborate specifications.

REFERENCES

BWR/4 ST§

1. [Unit Name] FSAR, Section [4], "[Title)."
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SOV Vent and Drain Valves
B 3.1.8

B 3.1 REACTIVITY CONTROL SYSTENS
B3.1.8 Scram Discharge dclume (SDY) Yent and Drain Valves

BASES

BACKGROUND

The SOV vent and drain valve: function to limit reactor
coolant loss due to leakage past the control rad drive (CRD)
seals and to mrintain sufficient 2OV to accommodate the
water discharge during scram. The SDV is & volume of header
piping that connects to each hydraulic control unit (HCU)
and drains into an instrument volume. There are two SDVs
(headers) two instrument volumes, each receiving

y one-half of the CRD discharges. The two
volumes are connected to a common drain line with
in series. Each header is connected to a vent
1ine with two valves in series for a total of four vent
valves. The header pip1ng is sized to receive and contain
all the water d1schar'od y the CRDs during a scram. The
SOV vent and drain valves are normally open and discharge
any accumulgted 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 design and functions of the SOV
are described in Reference 1.

APPLICABLE
SAFETY ANALYSES

The design basis transient and accident analyses assume all
of the control rods are capable of scramming. The
acceptance criteria for the SOV vent and drain valves is
that they operate automatically to:

a. Close during scram to limit the amount of reactor
coolant discharged (leakage past the CRD seals) so
that adequate core cooling is maintained and offsite
doses remain wi' 'n the limits of 10 CFR 100; and

b. Open on scram reset to maintain the SDV vent and drain
path open so that there is sufficient volume to accept
the reactoar coolant discharged during a scram,

Isolation of the €DV can also be accomplished by manual
(control-switch) closure of the SDV valves. Additionally,
the discharge of reactor coolant to the SOV can be

(continued)
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BASES (continued)

SOV Vent and Drain Valves
B3.1.8

APPLICABLE
SAFETY ANALYSES
(continued)

terminated by scram reset or closure of the HCU's manual
fsolation valves. For a bounding leakage case, the offsite
doses are well within the 1imits of 10 CFR 100, and adequate
core cooling is maintained (Ref. 2). The SOV vent and drain
valves allow continuous drainage of the SDV during normal
plant operation to ansure that the SDV has sufficient
capacity to contain the reactor coolant discharge durirg a
full-core scram. To automatically ensure this capacity, a
reactor scram (LCO 3.3.1.1) 1s initiated if the SOV water
level 4n the instrument volume exceeds a specified setpoint.
The setpoint 1s chosen so that all control rods are inserted
before the SDV has insufficient volume to accept a full
scram,

SOV vent and drain valves have been assessed as potentially
risk-significant, and, therefore, are retainec in the
Technical Specifications.

LCO

The OPERABILITY of all SDV vent and drain valves ensures
that the SDV vent and drain valves will close during a scram
tv 1imit the amount of reactor water discharged to the SDV
piping. Since the vent and drain 1ines are provided with
two valves in serfes, the single failure of one valve in the
op. * 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.

For the SOV vent and drain valves to be OPERABLE requires
meeting the SRs of this LCO.

[For this facility, the following support systems are
required to be OPERABLE to ensure SDV vent and drain valve
OPERABILITY:)

[For this facility, those required support systems which,
upon their failure, do not require declaring the SOV vent
and drain valves inoperable and their justification are as
follows:)

BWR/4 STS
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BASES (cont

APPLICABILITY

ACTIONS

SOV Vent and Drain Valve:
B 3.1.8

In MODES 1 and 2, scram may be required; therefore, the SDV
vent and drain valves must be OPERABLE. In MODES 3 and

4, control rods are only allowed to be withdrawn under
Special Operations LCO 3.10.3, "Single Contrel Rod
Withdrawal—-Hot Shutdown," and LCO 3.10.4 "Single Control
Rod Withdrawal—Cold Shutdown," which provide adequate
controls to ensure that only a single control rod can be
withdrawn. 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, Thus, both the water discharge volume and
potential leakage past the CRD seals during scram are
minimal.

A Note 1s added to provide clarification that all SDV vent

ang or2in valvee in this LCO are treated as an entity with a
single Completion Time.

A.l. and A.2

when one SOV vent or drain valve in one or both lines< is
inoperable. *he valve(s) must be restored to OPERABLE status
within 7 days and the redundant valve in the associated line
must immediately be verified to be OPERABLE or the line
isolated in 8 hours. The Completion Times are reasonable
given the level of redundarcy in the lines and the low
probability of a scram occurring while the valve(s) are
inoperable and the lines are not isolated. The SDV is still
isolable 1f the redundant valve in the affected line is
verified OPERABLE. During these periods, the single failure
criterion will not be preserved and a higher risk exists to
allow reactor water out of the primary system during a

scram. The redundant valve may be verified OPERABLE through
an administrative check, by examining logs or other
information, to determine whether the required SDV vent or
drain valves are out of service for mainrtenance or other
reasons. It does not mean performing the SRs needed to
demonstrvate OPERABILITY of the valves. Should a scram be
required, the OPERABLE valve in the vent and drain path will

\

close and contain the reactor water.

(continued)




SOV Vent ana Drain Valves
B 3.1.8

BASES (continued)

ACTIONS B.l. B.2, and B.3
(continued)
If both valves in a line are inoperable, the line must be
isolated to 1imit the reactor coolant leakage past the CRD
seals during a scram.

In addition, when 2 1ine 1s isolated, the potential for an
inadvertent scram due to high SOV Tevel is increased.
Required Action B.]1 is modified by a Note that allows
riodic draining of the SOV when a 1ine is isolated.
iring these periods, the valves in the 1ine may be opened.

4150 | Action B.2 requires that the SDV Water
Level—=High seram instrumentation of LCO 3.3.1.1 be
verified OPERABLE. With a Vine isclated in each SDV, the
Water Level—High trip ensures that a scram is
automatically inftiated while there 1s still sufficient SOV
capacity left to accept the water discharged on a scram.

The Completion Time of 8 hours to isuvlate the 1ine and
verify OPERABILITY of the SOV Water Level-—High scram
instrumentation is based on the low probability of a scram
occurring while the 1ine is not isolated and on the
simultaneous occurrence of significant CRD seal leakage.

The valves must be restored to OPERABLE status in 7 days.
With the affected 1ine(s) isolated and the SDV Water
Level—High scram instrumentation vorified OPERABLE, both
safety functions of the vent and drain lines are ensured.
However, to 1imit the risk of inadvertent scram on the SOV
Water Level—High trip function, a 7-day Completion Time is
specified to restore valves to OPERABLE status.

c.l

he plant must be placed in 2 Condition in which the LCO
does not apply if the Required Actions and associated
Compietion Times are not met. This is done by placing the
plant in MODE 3 within 12 hrurs. The 12-hour Completion
Time 1s reasonable, based on uperating experience relative
to the amount of time required, to reach the required MODE
from full power in an orderly manner and without challenging
plant systems.

(continued)
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BASES (continued)

SOV Vent and Drain Valves
B 3.1.8

SURVETLLANCE
REQUIREMENTS

SR_3.1.8.1

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.
Verifying that each valve is in the oper 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
fnvolves verification that the valves are in the correct
position.

The 31-day Frequency is appropriate because the valves are
operated under procedural control and improper valve
position (closed) would rt affect the isolation function,
The Water Level—Hign scram funciion will still ensure
that water buildup will not get to a point where scram
capability s lost,

SR_3.1.8.2

During a scram, the SCV vent and drain valves should close
to contain the reactor water discharged to the SOV piping.
Cycling each valve through its compiete range of motion
(closed and open) ensures that the valve wili function
properly during a scram. The 92-day Frequeancy 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 SOV vent and drain
valves to demonstrate total system performance. After
receipt of a simulated or actual scram signal, the closure
of the SOV vent and drain valves is verified. Similarly,
after receipt of a simulated or actual scram reset signal,
the opening of the SOV vent and drain valves is verified.
The 18-month Frecquency was developed considering the plant
conditions needed to perform the SR and the potential for an
unplanned plant transient if the SR is performed with the
reactor at power. Operating experience has shown these
components usually pass the surveillance when performed on
the 18-month frequency; therefore, the frequency was
concluded to be acceptable from a reliability standpoint.

(continued)
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SOV Vent and Drain Valves

B3.1.8
BASES (continued) .
SURVEILLANCE The closure time of 60 seconds after a receipt of a scram
REQUIREMENTS signal is based on the bounding leakage case evaluated in

(continued) the accident analysis (Ref. 2).

REFERENCES 1. [Unit Name] FSAR, Section [4], *[Title]."

2. [Unit Name) FSAR, Section [ ], "[Title]."
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APLHGR
83.21

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

BASES

m

BACKGROUND

The APLHGR 1s a measure of the sverage LINEAR HEAT
GENERATION RATE (LHGR) of al) the fuel rods in a fue)
assembly at any axial location. Limits on the APLHGR are
specified to assure that the fuel design limits identified
in Reference 1 will not be exceeded during anticipated
operational occurrences (ADOs) and that the peak cladding
temperature (PCT) during the postulated design basis
loss-of-coolant accident (LOCA) will not exceed the limits
specified in 10 CFR 50.46,

[For this facility, the instrumentation used for computing
the APLHGR 1s as follows:)

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
the fuel dosi?n Timits are presented in References ! and 2.
The analytical methods and acsumptions used in evaluating
besign Basis Accidents (DBAs), anticipated operaiional
transients, and normal operation that determine the APLMGR
limits are presented in References 1, 2, 3, 4, and 5.

Fue: design evaluations are performed to deroinstrate that
the 1% 1imit on the fuel cladding plast‘c strain and other
fuel design 1imits described in Reference 1 are not exceeded
during s for operation with LGHRs up to the operating
Timit LHGR. APLHGR 1imits are equivalent to the LHGR limit
for each fuel rod divided by the local peaking factor of the
fuel assembly. APLHGR 1imits are developed as a function of
exposure and the various operat1n? core flow and power
states to ensure adherence to fuel desiygn limits duriny the
Timiting ADOs (Refs. 2, 3, 4, and 5). Flow-dependent ‘PLHGR
Timits are determined using the three-dimensioral BWR
simulater code (Ref. 6) to analyze slow flow runout
transients. The flow-dependent mul:iplier, MAPLHGR FACTOR,
flow dependent component (MAPFACsy, is dependent on the
maximum core flow runout capab111ly. The maximum runout
flow is dependent on the existing setting of the core flow
Timiter in the Recirculation Flow Control System.

(continued)
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BASES (continued)

APPLICABLE Based on analyses of Timiting plant transients (other than
SAFETY ANALYSES core flow increases) over a range of power and flow
(continued) conditions, power-dependent multipliers, MAPLHGR FACTOR,

power do::ndont component (MAPFAC,), are also generated.
Dus to the sensitivity of the tragsiont response to initial
core flow levels at r levels below those at which
turbine stop valve closure and turbine control valve fast
closure scram trips are bypassed, both high and low core
flow MAPFAC, 1imits are provided for operation at power
levels between 25% of RATED THERMAL POWER (RTP) and the
previously mentioned bypass power level. The exposure-
dependent APLHGR 1imits are reduced by MAPFAC, and MAPFAC¢
at various operating conditions to ensure thag all fuel
design criteria are met for normal operation and ADOs. A
complete discussion of the analysis code is provided in
Reference 8.

LOCA analyses are then performed to ensure that the above
determined APLHGR 1imits are adequate to meet the PCT ana
maximum oxidation 1imits of ‘0 CFR 50.46. The analysis is
performed using calculational models which are consistent
with the requirements of 10 CFR Part 50, Appendix K. A
complete discussion of the analysis code is provided in
Reference 7. The PCT following a postulated LOCA is «
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 1ts local peaking factor. A
conservative multiplier is applied to the LHIR assumed in
the LOCA analysis to account for the uncertainty associated
with the measurement of the APLHGR.

For single recirculation loop operation, the MAPFAC
multiplier is limited to a maximum of 0.75 (Ref. 2). This
{s due to the conservative analysis assumption of an earlier
departure from nucleate boiling with one reci .ation Toop
avaééablc resulting in a more severe cladding .eatup during
a LOCA,

The 1imits on the APLHGR satisfy Criterion 2 of the NRC
Interim Policy Statement.

(continued)
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APLHGR
B 3.2.]

. BASES (continued)

LCO The APLHGR 1imits specified in the CORE OPERA). NG LIMITS
REPORT (COLR) are the result of the fuel design, DBA, and
transient analyses. For two recirculation loops operating,
the 1imit is determined :y multipiying the smaller of the
MAPFAC, and MAPFACs factors times the exposure-dependent
APLHGR 1imits., With only one recirculation loop in
operation, in conformance with the requirements of
LCO 3.4.]1, the limit is determined by multiplying the
exposure-dependent APLHGR 1imit times the smaller of 2ither
MAPFAC, MAPFAC¢, or L 75, where 0.75 has been determined by
2 spec??ﬁc sing{e recirculation loop analysis (Ref. 2).

[For this facility, the CPERASLE instrumentation for
compuiing thea APLHGR constitutes the Tollowing:]

[For this facility, the following support systems are
required to be OPERABLE to ensure instrumentation
OPERABILITY for APLHGR:)

[For this facility, those required support systems which,
upon their failure, do not require declaring inoperable the
instrumentation for determining the APLHGR and the
Justifications for not declaring them inoperabie are as
follows:]

APPLICABILITY The APLHGR 1imits are primarily derived from fuel design
evaluations, LOCA, and transient analyses that are cssumed
to occur at high power levels. Design calculations (Ref. §)
and operating experience have shown that as power is
reduced, the margin to the required APLHGR 1imits increases.
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 (IRM) scram function will provide
prompt scram initiation during any significant transient,
thereby effectively removing any APLHGR 1imit compliance
concern in MODE 2. Therefore, at THERMAL POWER levels
< 25% RTP, the reactor will be operating wit.. substantial

mergin to the APLHGR 1imits and this LCO's requirements are
not recuired.

(continued)
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BASES (continued)

APLHGR
B 3.2.1

ACTIONS

Al

Should any APLHGR exceed the required limits, an assumption
regarding an initial condition of the DBA and transiont
analyses may not be met. Therefore, prompt action should be
taken to restore the APLHGRs to witnin the required )imits
such that the plant wiil be ogcrating within analyzed
conditions and within design 1imits of the fuel rods. [For
this facility, the APLHGR s restored to within its 1imits
by the following actions:] The 2-hour Completion Time is
sufficient time to restore the APLHGR to within its Timite
and is acceptable based on the low probability of a
transient or DBA occurring simultaneously with the APLHGR
out of specification.

B.l

If the APLHGR cannot be restored to within its required
Timits within 2 hours or the APLHGR cannot be determined
because the instrumentation for computing the APLHGR 1s
inoperable, the THERMAL POWER must reduced to < 25% RTP
within the following 4 hours. The 4-hour Completion Time
provides sufficient time to reduce THERMAL POWER to

< 25% RTP in an orderly manner and without challenging plant
systems.

SURVEILLANCE
REQUIREMENTS

SR_3.2.1.1

APLHGRs are required to be initially calculated within

12 hours after THERMAL POWER is > 25% RTP and then every
24 hours thereafter. They are compared to the specified
Timils to assure that the reactor is operating within the
assumptions of the safety analysis. The 24-hour Frequency
is based on both engineering judgment recognizing the slow
changes in power distribution during normal operation and
the alarms on the process cumputer if the APLHGR limit is
exceeded. The 12-hour allowance after THERMAL POWER > 25%
RTP 1s achieved is acceptable ?1v0n the large inherent
margin to operating limits at low power levels.

BWR/4 STS
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APLHGR
B 3.2.1

. BASES (continued)

REFERENCES 1. NEDO-24011-P-A, "General Electric Standard Application
for Reactor Fuel,” (latest approved version).

[Unit Name) FSAR, Section [ ], "[Title].*
[Unit Name] FSAR, Section [ ], "[Title]."
[Unit Name] FSAR, Section [ ], "[Title]."
{Unit Name] FSAR, Section [ ], "[Title]."

NEDO-30130-A, "Steady State Nuclear Methods,"
May 1985,

[Unit Name] FSAR, Section [ ], "[Title]."
8. [Unit Namel FSAR, Section [ ], "[.itle]."
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MCPR
03.2.2

B 3.2 POWER DISTRIBUTION LIMITS
B3.2.2 MINIMUM CRITICAL POWLR RATIO (MCPR)

BASES

BACKGROUND

The MCPR is the 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 will avoid boiling transition if the
1imit 1s not violated (refer to the Bases for SL 2.1.2).

The operating 1imit MCPR is established to assure “hat no
fuel damage results during anticipated operational
occurrences (ADOs). Although fuel damage would not
necessarily occur 1f a fuel rod actually experienced beiling
transition (Ref. 1), the critical power at which boiling
transition 1is calcuintnd to occur has been adopted as a fuel
design criterion.

The onset of transition boiling is a phenomenon that is
readily detacted during the testing of various fuel bundle
designs. Based on this experimental data, correlations have
been developed that are used to predict critical bundle
power (i.e., the bundle power level at the onset of
transition boiling{ for a given set of plant parameters
(e.g., reactor coolant pressure, flow, subcooling, etc.).
Since plant operating conditions and bundle power levels are
monitored and determined relatively easily, monitoring the
MCPR is a convenient way of ensuring that fuel failures due
to inadequate cooling do not occur.

[For this facility, the instrumentation uscd for computing
the MCPR 5 as follows:)

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
the AOOs to establish the operating 1imit MCPR are presented
in References 2, 3, ¢, and 5. To ensure that the MCPR SL is
not exceeded during any transient event which occurs with
moderate frequency, limiting transients have been anaiyzed
to determine the largest reduction in critical power ratio
(CPR). The types of transients evaluated are loss of flow,
increase in pressure and power, positive reactivity
insertion and coolant temperature decrease. Th:

fzyntinued)
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BASES (continued)

MCPR
B 3.2.2

APPLICABLE
SAFETY ANALYSES
(continued)

limiting transient yields the largest ACPR. When the
largest ACPR is added to the MCPR SL, the required
operating 1imit MCPR 1s obtained.

The MCPR operating Timits derived from the transient
analysis are dependent on the operating core flow and power
state (MCPRg and MCPR, respectively) to ensure adherence to
fuel design limits duglng the worst transient which occurs
with moderate frequency (Refs. 3, 4, and 5). Flow-dependent
MCPR 1imits are determined by steady-state thermal hydraulic
methods with key physics response inputs benchmarked using
the three-dimensional BWR simulator code (Ref. 6) to analyze
slow flow runout transients. The ogorating limit is
dependent on the maximum core flow limiter setting in the
Recirculation Flow Control System.

Power-dependent MCPR 1imits (MCPR,) are determined mainly by
the one-dimensional transient cods (Ref. 7). Due to the
sensitivity of the transient response to initial core flow
levels at power levels below those at which the turbine stop
valve ciosure and turbine control valve fast closure scram
trips are bypassed, a high and Tow flow operating limit

MCPR, 1s provided for operating between 25% of RATED THERMAL
POHER (RTP) and the previously mentioned bypass power level.

The 1imits on the MCPR sat .sfy Criterion 2 of the NRC
Interim Policy Statement.

LCO

The MCPR operating limits specified in the CORE OPERATING
LIMITS REPORT are the resuit of the design basis accident
and transient analysis. The operating l1imit MCPR is
determined by the larger of the MCPR¢ and MCPRy 1imits.

[For this facility, the OPERABLE instrumentation for
computing MCPR consiitutes the following:]

[For this facility, the following support systems are
required to be OPERABLE to ensure instrumentation
OPERABILITY for MCPR:]

(continued)
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. BASES (continued)

MCPR
B3.2.2

LCO
{continued)

[For this facility, those required support systems which,
upon their failure, do nct require declaring instrumentation
inoperable for determining the MCPR and the justifications
for not declaring them inoperable are as follows:)

APPLICABILITY

The MCPR operating 1imits are primarily derived from
transient analyses that are assumed to occur at high power
levels. Below 25% RTP, the reactor will be operating at a
minimum recirculation pump speed and the moderator void
ratio will be very small. Surveillance of thermal limits
below 25% RTP 1s unnecessary due to the large inherent
margin which assures that the SL MCPR will not be exceeded
even if a 1imiting transient should occur. Statistical
analyses indicate that the nominal value of the initial MCPR
expected at 25% RTP is » 3.5. Studies of the variation of

imiting transient behavior have been performed over the
range of power and flow conditions. These studies encompass
the range of key actual plant parameter values important to
typically Timiting transients. The results of these studies
demonstrate that a margin is expected between performance
and the MCPR requirements, and that margins increase as
power is reduced to 25% RTP., This trend is expected to
continue to the 5% *o 15% power range when entry intn MODE 2
occurs. When in MODE 2, the intermediate range monitor
(IRM) provides rapid scram initiatiocn for any significant
power increase transient which effectively eliminates any
MCPR compliance concern, Therefore, at THERMAL POWER levels
< 25% RTP, the reactor will be operating with substantial
margin to the MCPR 1imits and this LCO's requirements are
not needed.

ACTIONS

Al

Should any MCPR be outside the required limits, an
assumption regardin? an initial condition of the design
basis transient analyses may not be met. Therefore, prompt
action should be taken to restore the MCPRs to within the
required limits such that the plant will be operating within
analyzed conditions. [For this facility, the MCPR is
restored to within its Timits by the following actions:)

(continued)
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ACTIONS
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SURVEILLANCE
REQUIREMENTS
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The 2-hour Completion Time is normally sufficient to
restore the MCPR to within its 1imits and is acceptabile
based on the low probability of a transient or Design Basis

Accident (DBA) occurring simultareously with the MCPR out of
specification
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If the MCPR cannot be restored to within its required limits
within 2 hours or the MCPR cannot be deter<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>