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PREFACE

This DRAFT NUREG presents the results of the Nuclear Regulatory Commission
(NRC) staff review of the BWR Owners Group (BWROG) proposed new Standard
Technical Specifications (8TS) for the BWR/6 design. These new STS were
developed based on the crit:ria in the interim Commission Policy Statement on
Technical Specification Imgrovements for Nuciear 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
BWR: designed by General Electric. The NRC staff is issuing this draft new
ST for a 30 working-day comment period. Following 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 later 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-1434,
"Standard Technical Specifications, General Electric Plants, BWR/6." 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, Washington, 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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Reactor Core Sls

B2.1.1
‘ B 2.0 SAFETY LIMITS
B 2.1.1 Reactor Core Safety Limits (SLs)
BASES
BACKGROUND GDC 10 (Ref. 1) requires that specified acceptatle fuel

design Timits are not exceeded during steady-state
oparation, normal operational transients, and anticipated
perational occurrences (A0Os). This is accomg1lshed by
ying a MINIMUM CRITICAL POWER RATIO (MCPR) such that
ast 89.9% of the fue’ rods in the core would not be

- ?“- to experience onset of boiling transition.

ric iigg_of this SL prevent cverheating of the fuel
c) , 88 well as possible cludding perforation that
{ B the release of fission products to the
reactor coolant. Overheating of the fuel and overstress of
inc pyeited by maintaining the steady-state
peak linedr heat generation rate (LGHR) below the level at
8ic stp@¥n of the cladding would occur.

Overheatind'-f’ yel ¢l Kling is prevented by restricting

fuel operation to ¥ the nucleate ho1ling re?ime. where

‘ the heat-transfep coefffgdent 45 large and the cladding
surface temperature & fiight ] bove the coolant saturation
temperature, af & T

Operation above the boundary of the ny
could result in excessive cladding ter
the onset of transition boilimg and the resultant sharp
reduction in heat-transfer coefficient. Inside the steam
film, high-cladding temperatures are reached, and a
cladding-water (zirconium-water) reaction may take place.
This chemical reaction results in oxidation of the fuel
cladding to a structurally weaker form. This weaker form
may lose its integrity, resulting in an uncontrolled release
of activity to the reactor coolant.

leate boiling regime
Brature because of

The proper functioning of the Reactor Protection System
(RPS) prevents violation of the reactor core SLs.

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation and ADOs. The reactor core SLs are
established to preclude violation of the fuel design

(continued)
’ (continued)
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Reactor Core SLs
B 2.1.1

iterion that an MCPR is to be established such that at
least 99.9% of the fuel rods in the core would not be
pected to experience the onset of transition boiling.

RPS setpoints (Ref. 2), in combinaticn with the LCO

e designed to prevent any anticipated combination of
-ansient conditions for Reactor Coolant System temperature,
essures @and THERMA. POWER level that would result in
eaching the MCPR

Automatic enforcement of these reactor core Sis are provided
by the trip setpoints for the folle ng functions:

Average power pange monitor trip;

Reactor vessel water level—1low level 3 tr.
Ma'.n steam Mne isolation valve—closure
Scram discharge volume water level-

Reactor vessel water level=——high level B

fuel Cladding Inteqrify (Ceperal Electric

Corporation el)

power correlations are applicsble for all
power calculations at pressures > 788 psig or core
10% of rated flow. For operation at low pressures

nother vasis is used, as follows:

sure drop In the bypass region 1
‘ elevation head, the core pressure drop
power and flows will always be > 4.5 psi
(Ref. 3) show that with a bundle fiow of 28 «x
yur bundle pressure drop is nearly independent
le power and has a value of 3.5 psi, Thus the
flow with a 4.5 psi drivir) head will be
greater than 28 x 10° 1b/hour, Full-scale ATLAS test
pressures from 14.7 psia to 800 psia
the fuel assembl, critical power at thi
-

roximately 3.35 MW. With the desiagr
this corresponds to a THERMAL POWER

>

(conti




Reactor Core SLs
B 2.1.1

BASES (continued)

APPLICABLE

of more than 50% RATED THERMAL POWER (RTP). Thus, a

SAFETY ANALYSES THERMAL POWER 1imit of 25% RTP for reactor pressure

(continued)

< 785 psig is conservative.

2.1.1.1b £usl_&lnnd1n9_1%ifEﬁ%if.LAdxanssd_Nuslsnr_Eusl
Corporation (AN

The nuse of the XN-3 correlation is valid for critical power
%ﬁ.ioné at pressures > 580 psig and bundle mass fluxes
0.28 x 10° 1b/hour-ft° (Ref. 4). For operation at low
s or low flows, the fuel cladding integrity SL is
hed:.by a 1imiting condition un core THERMAL POWEK,

pllowing basis:

that the water level in the vessel downcomer
ped above the top of the active fuel,

| "efrculation is sufficient to ensure @ minimum
“flow fop @l] fuel assemblies that have a
veuiigza:"' er and potentially can approach a

2 ux condition. For the ANF 9§9 fuel
design, the. um bundle flow is > 30 x 10° 1b/hour.
For the ANF gmd GE 8x8 fuel, the minimum bundle flow
is > 28 x 10" 1b/howr. ¥er all designs, the coolant
minimum bundle flow and maximum flow area is such that
the mass flux 48 always.> 0.28 x 10° 1b/hour-ft’,
Full-scale critical power test® taken at pressures
down to 14.7 psia indicate % fuel assembly
critical power at 0.25 x J0® Tb/hour-ft’ is > 3.35 Mw.
At 25% RTP, a bundle powar 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 1imit of 25% RTP for reactor
prescures < 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

(continued)
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BASES (continued)

Reactor Core SLs
9 5.2.1

APPLICABLE
SAFETY ANALYSES
(continued)

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 Timit., However, the
uncertainties in monitoring the core operating state and in
the procedures used to calculate the critical power result
in an uncertainty in the value of the critical power.

Therefore, the fuel-cladding integrity SL is defined as the
critical power ratio in the limiting fuel assembly for which
mor@ than 99.8% 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 ig¢ determined using a statistical model that
combines all the uncertainties in operating parameters and
the procedures used to calculate critical power. The
probability of the occurrence of boiling transition is
determined using the approved General Electric Critical
Power correlations. Dtelﬂlt of the fuel-cladding integrity
SL calculation ar!‘given n Reference 3. Reference 3 also
includes a tabulation @f the uncertainties used in the
determination of the HgéngL and of the neminal values of
the parameters used in the MCPR SL statistical analysis.

2.1.1.2b M1n1mnm_£LiLiSll;!Q!ﬁrﬂllliailgﬂﬁ_Euﬂll

The MCPR SL ensures sufficient conservat the operating
MCPR 1imit that, in the event of an Aﬂg‘ the LCO, at
Teast 99.9% of the fuel rods in the eere 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 is 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

pres ure and flow are within the range of validity of the

{continued)

BWR/6 STS

(continued)

B 2.0-4 01/04/91 2:58pm



Reactor Core SLs
B 2.1.1

BASES (continued)

APPLICABLE

SAFETY ANALYSES

(continued)

XN-3 correlation, the assumed reactor conditions used in
defining the SL introduce conservatism into the limit
because SL 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.

B

se conservatisms and the inherent accuracy of the XN-3

. oorrelation provide a reasonable degree of assurance that
“there

1d be no transition Loiling in the core during

pration at the MCPR SL. If boiling transition
ur, there is reason to believe that the integrity

would not be compromised., Significant test data
ghe NRC and private organizations indicate

B g of 2 boiling transition limitation to protect

against cladd¥ng failure is a very conservative approach.
Much of the data inddeate that BWR fuel can survive for an
extendeé*»-rigﬂsqf.' ' in an environment of boiling

transitiongd

2.1.1.3 :

During MODES 1 a
the top of the act
correlations. Also,
periods when the reactor is shut
given to water level requiremepts
heat. If the water level sho@id drop below the top of the
active irradiated fuel durimgthis period, the ability to
remove decay heat is reduced. This reduction in cooling
capability could lead to elevated cladding temperatures and
clad perforation in the event that the water level becomes
Tess than < £ of the core height. The reactor vessel Water
Level Safety Limit has been established at the top of the
active irradiated fuel to proviZ: a point that can be
mon}tored and to also provide adequ-te margin for effective
action.

Sus

ent in the critical power
B reactor vessel during

gaconsideration must be
0 (he effect of decay

The reactor core Sls represent a design -~equirement (or
establishing the RPS trip setpoints identyfied p-eviously.
LCO 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

(continued)
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BASES (continued)

Reactor Core SLs
B2.1.1

APPLICABLE
SAFETY ANALYSES
(continued)

assumed initia) conditions of the safety analyses, as
indicated in the FSAR, (Ref. 2), provide more restrictive
1imits to ensure that the reactor core SLs are not exceeded.

SAFETY LIMITS

The reactor core Sls are established to protect the
‘of the fuel clad barrier to the release of
ve materials to the environs., SL 2.1.1.1 and
apsure that the core operates within the fuel
' SL 2.1.1.3 ensures that the reactor vessel

-3

APPLICABILITY

) 4 >4 op of the active irradiated fuel, thus

ng polable geometry.
SL 2.1 1.1 is applicable in MODES 1 and 2 with reactor steam
dome pressure £ psi or gore flow < 10% of rated core
fluw. As discﬁ!sed licable Safety Analyses
section, the limit TP is sufficiently conservative
to prec]ude bo111ng sion

8L 201018 app11cabl§ in MODES ! and 2 with reactor steam
dome pressure > 785 psig and core flow 2 10% of rated core
flow. i The MCPR SL ensures that the fuel design criteria are
satisfied. pit

' v\"‘l

W

SL 2.1.1.3 is applicable in all modes.

SAFETY LIMIT
VIOLATIONS

Mg

2.2.1

Exceeding any SL may cause immediate fuel damage or pressure
vessel failure and create a potential for radicactive
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 SL within 2 hours. The
2-hour Completion Time ensures that the operators take
prompt remedial action and aiso ensures that the probability
of an accident occurring during this period is minimal.

(continued)

BWR/6 STS
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Reactor Core SLs

2.1
. BASES (continued)
SAFETY LIMIT 2.2.2
VIOLATIONS
(continued) If any SL 1s violated, the NRC Operations Center must be

notified within 1 hour. This is in accordance with
10 CFR 50.72 (Ref. §5).

lear plant and the utility shall be notified within
The 2&-hour period provides time for plant

staff to take the agpropriate immediate action
ﬁﬁg. cond1tion of the plant before reporting to

If any 3@32' violatedy a Licensee Event Report shall be
prepar ‘ }'within 30 days to the NRC, the senior
manage ient . ar plant, and the utility Vice-

accordance with b SQ Y. &),

3
‘ 2“2"'5 | 4 i "*,"
44 “ y

If any SL is vtolated restirt of ”', unit shall not
commence until authorized by the MRBEL.This requirement
ensures the NRC that al’ nocessdry ews, analyses, and

actions are completed bcrore}a3"unit begins its restart to
normal operation. >

President—Nuc eratiﬁ This requirement is in
1Re

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
appfndix A, General Design Criterion 10, "React r
esign

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

3. NEDE-24011-P-A, "Genera)l Electric Standard Application
for Reactor Fue] " [(latest approved revision)].

4.  XN-NF524(A), "Exxon Nuclear Critical Power Methodology
f8538011ing Water Reactors," Revision 1, November
1

(continued)

. (continued)
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Reactor Core SLs

B 2.1.1
BASES (continued) .
REFERENCES 5. Title 10, Code of Federal Regulations, Part 50.72,
(continued) "Immediate Notification Requirements for Operating

Nuclear Power Reactors."

6. Title 10, Code of Federal Regulations, Part 50.73,
"Licensee Event Report System."

BWR/6 STS B 2.0-8 01/04/91 2:58pm



Reactor Steam Dome Pressure Sis
B 2.1.2

. B 2.0 SAFETY LIMITS

B 2.1.2 Reactor Steam Dome Pressure Safety Limits (SLs)

BASES
w

BACKGROUND The SL on reactor steam dome pressure protects the integrity
of the reactor pressure vessel (RPV) and the recirculation
g against overpressurization. In the event of fue)
Mny failure, fission products are released into the
. .coolant. The Reactor Coolant System (RCS) then
'@s the primary barrier in oreventing the release of
jucts into the atmosphere. Establishing an upper
Aoattor steam dome pressure assures continued RPV
iy thon piping 1ntegrity. Per 10 CFR 50,

, D 34, "Reactor Coolant Pressure Boundary," and
or Coolant System Des1gn' (Ref. 1), the
, pressure boundary (RCPB) design conditions
geded durdmg normal operation and anticipated
10 BNCes (A0Os). Also, per GDC 28,
ARef. 1), reactivity accidents,
ﬁ result in damage to the RCPB

1ding.

Al Rkt
G L tits
e The design pressive of #We.RCS 48 1250 psi. During norme

operation and ADOs," pressure ‘44 1imited from exceeding
the design pressure by more than & 1n accordance with
Sectien III of the American Society ‘@F.Mechanical Engineers
(ASME) Code (Ref. 2). To ensups’ W integrity, all RCS
components are hydrostatically tested at 125% of design, per
ASME Code requirements, priow 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.

it

Overpressurization of the RCS could result in a breach of
the RCPB. If this occurred in ronjunction 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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BASES (continued)

Reactor Steam Dome Pressure SLS
B 2.1.2

APPLICABLE
SAFETY ANALYSES

The RCS safety valves and the reactor steam dome 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 endan?ered. The RPV is
3 sd8e Section I11 of the ASME, Boiler and Pressure
Lode, 1971 edition, including Addenda through the
s 72, which perm‘ts a maximum pressure transient
| psig, of design pressure 1250 psig. The SL of
A% meagured by the reactor steam dome pressure
45 equivalent to 1375 psig at the lowest
RC! The RCS is designed to the USAS
wer P Code, Section B31.1, 1969 Edition,
including Addenda through July 1, 1970, for the reactor
recirculat Ing, which permits a maximum pressure
‘ pressures of 1250 psig for
W‘For discharge piping. The
pesupe SL is selected to be the lowest
Jowed Q;Jéhe applicable codes.

suction piping' @
reactor steam d

together with the setting afety valves

(Ref. 4), provide pressu i . normal operation
and A0Os. In particular, the reattor sty@m dome pressure—
high setpoint is set to provide protectiOmiggainst
overpressurization (Ref. 5). The safety ani

the reactor steam dome pressure—high trip and the RCS
safety valves are performed using @ohservative assumptions
relative to pressure control devices.

SAFETY LIMITS

The maximum transient pressure allowable in the RCS pressure
vessel under the ASME Code, Section I1I, is 110% of design
pressureé. The maximum transient pressure allowable in the
RCS piping, valves, and fittings under [USAS, Section B3l.1,

(continued)

BWR/6 STS
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Reactor Steam Dome Pressure Sls
B2.1.2

BASES (continued)

SAFETY LIMITS Ref. 6) is 110% of design pressure of 1250 psig for suction
(continued) €1p1n? and 1500 psig for discharge pip1n?. The most
imiting of these two allowances 1s the 110% of design
pressure; therefore, the SL on maximum allowable RCS
pressure is established at 1375 psig.

APPLICABILITY  _SE'88,2 applies in MODES 1 through 4 because it i

WAble to approach or exceed this SL in these MODES due
Pressurization events, The SL is not applicable in
e the reactor vessel head closure bolts are not
d, making it impossible to pressurize the RCS.

A

T3
¥ & P
i' “ " 1
i AL
4 * .\k'
o p e
. | L)

SAFETY LIMIT 224
VIOLATIONS

"Chuse immediate fuel damage or pressure
greate a potential for radioactive
100, "Reactor Site Criteria."
Ansert all insertable control
th the SLs within 2 hours.
ensyres that the operators take

"2 )
%

¢ SYie )
Exceediﬁi}iny__,;"'x
vessel fai an
releases in excess of
Therefore, it is Pe
rods and restore @@
The 2-hour Completion
prompt remedial actfon. e

] !":}.y

2.2.2 e,

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

2.2.3

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 tims for plant
operators and staff to take the appropriate immediate action
and assess the condition of the plant before reporting to
the senior management.

(continued)

(continued)
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BASES (continued)

SAFETY LIMIT 2.2.4
VIOLATIONS
(continued) If any SL is violated, a Licensee ktvent 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
accordanggawith 10 CFR 50.73 (Ref. 8).
,@“*VWSL 1-;?1oluted, restart of the unit shall not
A ti orized by the NRC. This requirement
! Shat al) necessary reviews, analyses, and
‘el before the unit begins its resturt to
REFERENCES 1 §' Regulations, Part 50,
Appendix A, gn Criterion 14, "Reactor
Coolant Pres pneral Design Criterion
15, "Reactor Coo) gn"; and General
Design Criterion Pl imits."
2 American Society of W { ‘ ers Boiler and
Pressure Vessel Code, Sectio lear Power
Plant Components," Article NB-70004 ection
Against Overpressure." 04 3
3
3.  [Unit Name] FSAR, Section [ [Title]."
4. [Unit Name] FSAR, Section [ ], "[Title]."
5. [Unit Name) FSAR, Section [ ]}, "[Title]."
6. American Society of Mechanical Ergineers, 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,
"Licensee Event Report System."
BWR/6 STS B 2.0-12 01/04/91 2:58pm
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. B 3.0 APPLICABILITY

B 3.0

BASES

LCO
LCO
LCO
LCO
LCO

W wwww

Lo 3.0.1

v, 1%
LT

LCO 3.0.1, LCO 3.0.2, LCO 3.0.3, LCO 3.0.4, and LCO 3.0.5
establish the general requirements applicable to all

s fications unless otherwise stated. This includes
ﬁﬁcations regarding the programs in Section 5.7.4,

®Programs and Manuals," as well as LCOs contained in

Sections 3.1 through 3.10.

Wy

LCc aggﬁy establishes the requirement to meet LCOs when the
unit ¥5 in the MODES or other specified Conditions of the
Applicabilfty statement of each specification.

)

- —

LCO 3.0.2

w

-ﬁkthat
clate

LCO 3.0.2 establd
meet an LCO, the &%
Completion Time of
Zondition is app
discovered that an i
the LCO 1s not met) associated wi
this discovery, the associated C
Required Actions establish thog’% 1 measures that
must be taken within specifiegd Completion Times when the
requirements of an LCO are not 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).

on discovery of a failure to
ALTIONS shall be met. The
ufred Action for an ACTIONS
pom th@ point in time it is
jation exists (i.e., that
@ Condition. Following
di is entered. The

There are two basic types of Required Actions. The first
type of Required Action has an associated time limit in
which the entered Condition 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 not
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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BASES (continued)

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 the
entered condition is the first action that 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,

nee to the Required Actions provides an acceptable
safety for continued operation, This type of

don {s common throughout the Technical

Spec 08 (15).

L o
Thf\':WEl o
Required Actions

» COf ® with the TS. It also establishes,
tha pleting the performance of the Required

Actions is not raguired when an LCO is met within the
pletion Time, unless otherwise stated in the
individual speeffications. This is equivalent to stating
that correction of an ACTIONS Condition prior to the
expiration of the specified Completion Timeﬁs) makes it
unnecessary to continuée or compg . the performance of the
associated Required Actfon(s). &

mstablishes that performance of the
hin the specified Completion Times

This specification is written for the
which 7.re than one of the stated Condit
concurrently applicable. As each Condit
Required Action(s) for that Condition“uzf 0
performed.

general case in
are

Sai resolved, the
nger need be

A Condition once entered or cnce applicable is resolved
either by completing corrective measures such that it no
longer exists or by placing the 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 —
Operating."

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

(continued)
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‘ BASES (continued)

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 un inapplicabic MODE or other specified
Condition. The performance of such a shutdown Reguired
Action may be suspended if the LCO Required Action that was
not parformed is completed or if the LCO is restored. If
ggi tdown had proceeded to the point where a MODE change

“had occurred, however, returning to the previously

applicable MODE or specified Condition is not allowed by
LCO 3.0.4, unless otherwise specified.

1t 1s possible in some LCOs (but unlikely) to enter and exit
two or more ACTION's Conditions repeatedly, in such a manner
that facility operation could continue indefinitely without
ever having restored the LCO (i.e., the facility is always
in at Teast one of the Conditions). Because of the risk
associated with extended facility operation with certain
LCOs unmet, Specification 1.3 1imits such operation to the
longer of the specified Completion Times for the Conditions
that are concurrently entered. This limitation does not
apply to Conditions where the associated Required Actions,

if met, permit continued operation for an unlimited period
cf time.

The Completion Times of the Required Actions are also
aoplicable when a system or component 15 removed from
service intentionally. The reasons for intentionally
relying en the ACTIONS include, but are not limited to,
performance of surveillances, preventive maintenance,
corrective maintenance, or investigation of operational
problems. Enteriry ACTIONS for these reasons must be done
in a manner that :‘oes 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., Actions
requiring a change in MODE) is strongly discouraged and
should be considered only in extreme circumstances. This is
to limit routine voluntary removal of redundant equipment
from service in 1ieu of other alternatives that would not
result in redundant equipment being inoperable. Individual
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 the

(continued)
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LCO Applicability
B 3.0

Lco 3.0.2
(continued)

Required Actions are applicable when this time limit
expires, if the SR has not been completed. When a change in
HOBE or other specified Condition 1s 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 lgply. unless
otherwiss specified. The Completion Times of the associated
Requi ons wouid apply from the point in time that the
new ifieation became applicable.

{ 54
s [
L '.“‘v,‘.:‘}'

Lco 3.0.3

a. An associated Required Action and Completion Time is
not met Mo other Londition applies; or

¢ facility is not specifically
eiated ACTIONS. This means that
s Stated in the ACTIONS can
4§ to the actual
Mimes, possible

addressed by t
no combination of
be made that exa ,
condition of the ty. | ‘
combinations of Cond¥ "ﬁ%p oh that oing to LCO
3.0.3 is warranted; in such cases, tha ACTION
specifically state a Condition copp@pmemding to such
combinations and also that LCO 349 pientered
immediately. b s

This specification delineates the time limits for placing
the facility in a safe MODE or other specified condition
when operation cannot be maintained within the limits for
safe 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 ® for operational convenience
constitutes noncompliance w’ TS. Under suitable
circumstances, intentional . . o LCO 3.0.3 for
corrective action or repairs + Justified, but prior
notification of the NRC shou.. ue considered.

(continued)
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‘ BASES (continued)

LCO 3.0.3 After entering LCO 3.0.3, 1 hour is allowed to prepare for
(continued) an orderly shutown before initiating 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 availability of
the electrical grid. The time 1imits specified to reac
higher-numbered MODES of operation permit the shutdown to
oteed in a controlled and orderly manner that is well
$hin the specified maximum cool-down rate and within the
[Hities of the facility, assuming that only the minimum
Wd equipment is OPERABLE. This reduces thermal
#s on components of the Reactor Coolant System (RCS)
potential for a plant upset that could challenge
pstems under conditicns to which this Specification
g and interpretation of specified times to
actions of LCO 3.0.3 shall be consistent with
oh of Specification 1.3, "Completion Times."

Wh required in accordance with LCO 3.0.3
‘ amd LCO 3.0.3 exited if any of the
following octursg. .

. a. The LCO is ﬂk met;

b. Remedial measur®s have yre:st
Condition for which the Requiy
performed, where such ACTIONS
Condition for either a 1imite
time; or

the facility to an LCO
Actions have now been
mit operation in that
orinlimited period of

¢. Remedial measures have restored the facility to an LCO
Condition for which the Completion Times of the
Required Action(s) have not expired. For example, if,
while in MODE 1, one of the two Residual Heat Removal
Suppression Pool Spray subsystems is declared
inoperable. The corresponding ACTIONS Condition of
the LCO for one inoperable subsystem is entered and
7 days are allowed to restore the subsystem to
OPERABLE status. Then, the second subsystem is
declared inoperable at time 24 hours into the
Completion Time. Since no ACTIONS Condition is
provided for both subsystems being inoperable,
LCO 3.0.3 must be entered. If one of the subsystems
is made OPERABLE while still in MODE 1, for example,

(continued)

. (continued)
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LCO Applicability
B 3.0

Lc0 3.0.3
(continued)

at time 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 being inoperable. In
this example, that would mean operation for another

5 days, 18 hours. If the subsystem is restored to
OPERABLE status after going to MODE 2 or 3, ogeration
could continue only in the MODE that the facility is
in when LCO 3.0.3 is exited. This is because

LCO 3.0.4 does not permit MOUE changes when the LCO is
not met,

The time limits of Specification 3.0.3 allow 37 hours for
the facility to be in MODE 4 when a shutdown is required
during MODE ) operation. If the facility is in a higher-
numbered MODE of operation when a shutdown is required, the
time 1imit for reaching the next higher-numbered MODE
applies. 1f a higher-numbered MODE is reached in less time
than allowed, however, the total allowable time to reach
MODE 4, or other applicable MODE, is not reduced. For
example, if MODE 2 1s reached in 2 hours, the time allowed
to reach MODE 3 is the next 11 hours, because the total time
te reach MODE 3 is not reduced from the aliowable T1imit of
13 hours. Ther>fore, if remedial measures are completed
that would permit a return to MODE 1, @ penalty is not
incurred by having to reach a higher—nulgered MODE of
operation in less than the total time allowed.

In MODES 1, 2, and 3, LCO 3.0.3 provides Required Actions
for Conditions not stated in other gpecifications. The
requirements of LCO 3.0.3 do not apply in MODES 4 and 5
because the facility is already in the most restrictive
Condition in which LCO 3.0.3 would require the facility to
be placed. The requirements of LCO 3.0.3 do not apply in
other specified conditions of the Applicability (unless in
MODE 1, 2, or 3 because the ACTIONS of individual
specifications sufficiently define the remedial measures to
be taken. [This must be verified by review of all LCOs when
finalized.)

The exceptions to LCO 3.0.3 are provided in instances vaere
requiring a facility shutdown, in accordance with LCO 3.0.3
would not provide appropriate remedial measures for the
associated Condition of the facility. These exceptions are
addressed in the individual specifications.
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LCO Applicability
B 3.0

LCO 3.0.4

LCO 3.0.4 establishes 1imitations on changes in MODES or
other specified conditions in the Applica ilit{ 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 LCO in the MODE or other
specified Condition to be entered are not met; and

b. Continued noncompliance with these requirements would
eventually result in a shutdown to comply with the
Required Actions.

Compliance with Required Acticns that permit continued
operation of the facility for an unlimited period of time in
an icable MODE or other specified Condition provides an
acceptable leve)l cof safety for continued operation,.
Therefore, ¥n such cases, entry into a MODE or other
Condition specified in the Applicability is made in
accordance with the provisions of the Required Actions. The
provisions of this specification shou | not be interpreted
as endorsing the fatlure to exercise ood practice in
restoring systems or components to Of RABLE status before
facility startup.

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

Exceptions to LCO 3.0.4 are stated in the individual
specifications. Exceptions may apply to all the ACTIONS or
to a specific Required Action of a specification. While
entering or changing 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 tzken. Surveillances do not nave 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 situation does not violate SR 3.0.4 for
those Surveillances that do not have to be performed due to
the associated inoperable equipment, etc. SRs must,
however, be met to demonstrate OPERABILITY prior to
declaring the affected equipment OPERABLE (or variable
within limits) and the associated LCOs met.

BWR/6 STS
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LCO Applicability
B 3.0

LCO 3.0.%5

Special tests and operations are required at various times
over the facility's 1ife to demonstrate performance
characteristics, to perform maintenance activities, and to
perform special elevations. Because TS normally preclude
these tests and operations, special test exceptions (STEs)
allow specified requirements to be changed or suspended
under controlled conditions. STEs are included in

. sections of the specifications. Unless otherwise
"@l] other TS requirements remain unchanged and in
fcable. This will ensure that all appropriate
the MODE or other specified Condition not
with or required to be changed or

the special test or operation will

'8 special operations LCO represents a
, irily in compliance with the norma)
requirements of TS. ﬁggp}iance with special operations

LCOs 1s optio

s
) T

A specia) operation ;1jerfonnad either under the
provisions of the appr

;te ie1a] operations LCO or the
other applicable TS reguirements. g‘;t is desired %o
perform the special opevation r provisions of the
i '.‘anment

special operations LCU, the Trequ $ of the special
operations LCO shall be followed. This fﬂﬂﬂudes the SRs
specified in the special operations LCQggnguz

Some of the LCOs for special operatd@ms require that one or
more of the LCOs for normal operat 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 LLO 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 Tieu of the ACTIONS of the normal LCO.
Exceptions to the above do exist. There are instances when
the Applicability 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.

(continued)
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. BASES (continued)

LCO 3.0.5 b ¢ the SRs of the specified normal LCOs are suspended
(continued) or 'ged by the special operation: LCO, those SRs that
are .ecessary (o meet the specified normal LCOs must be
met prior to performing the special operation. During the
conduct of the special operation, those Surveillances need
not be performed unless specified by the ACTIONS or SRs of

the special operations LCO.

NS for special operations LCOs provide appropriate

) measures upon failure to meet the special
jons LCO. Upon failure to meet these ACTIONS, suspend
performance of the special operatiorns and enter the
' al) LCOs that are then not met, Entry into
048 may possibly be rcquired, but this determination
be made by considering only the failure to meet
of the special operations LCO.
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B 3.0 APPLICABILITY
B 3.0 Surveillance Requirement (SR) Applicability

BASES

SR
SR
SR
SR
SR

W W W w
o0cCOCO
o B W -

- . = -

SR 3.0.1

SR 3.0.1, SR 3.0.2, SR 3.0.3, SR 3.0.4, and SR 3.0.4
establish the general requirements applicable to all

gl fications unless otherwise stated. This includes
MWEications regarding the ?rogrnus in Section §.7.4,
wms and Manuals," as well as specifications contained
gffons 3.1 through 3.10.

-

hes the requirement that SRs must be met
or othcr specified Conditions in the
the LCO, unless othereise specified in the
Thisiapecification ensures that
Pper¥ormed to verify the OPERABILITY of
eomponents, and that variables are within
specified 1Tmite, M A0 meet an SR within the

gerglance with SR 3.0.2,
constitutes a Tafl 0 meet mn LCO.

Systems and compon » o be OPERABLE when the
associated SRs have been met. No in this
specification, however, is to be ied as implying that
systems or components are OPERAR ;

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

b.  The requirements of the Surveillance(s) are known not

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

Surveillances do not have ‘o be performed when the facility

is in & MODE or other specified Condition fur which the

associated LCO is not applicable, unless otherwise
specified. The SRs associated with a spacial operation are

only ag?11cable when the special operation is used as an
allowa

e exception to the requirements of a specification.

(continued)
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continued

SR Acplicability
B 3.0

L

surveillances, including Surveillances invoked by Required
Actions, do not have to be performed on inoperable equipment
because the ACTIONS cefine the remedial measures that apply
SRs have to be met in accordance with SR 3.0.2 prior to
returr ing equipment to OPERABLE status

Upon completion of maintenance, appropriate post-maintengnce

testing (which usually includes Surveillance testing) is

required te declare equipment OPERABLE Post-maintenance

testing may mot be possible in the MODE or Condition that

thd Facility 85 in when the maintenance 1s completed because "
the necessary faci)ity parameters have not been establ’ “«d

In Tthese situations, proceeding to the appropriate

apy11cabTe MODE or other specified Condition may be &

as an exception to SR 3.0.4, provided that such an exce, L
is stated In the reguirements of the affected equipment’s

LCI Such exceptions to SR 3.0.4 are permitted, provided

thet the post-matmtenance andd Surveillance testing to

demonstrate OPERABILLIIY oF the equipment has been

satisfactorily completed te® the extent possible and provided

that the equipmen. 15 Bos Dtherwise suspected of being

incapable of performing $%s intendet functior Once the ’
necessary facility parameters have boan established
completion of the excepted 209ts must be accomplished t¢

demonstrate OPERABILI® * of the equipmenty

s e ———
SR 3.0.2 establishes the requirements Tor meeting the
pecified Frequency for SRs, the Required Actions that cal)
for the performance of a Surveillance, and any Reguired
Action with a Completior Time that requires the periodic
performance of an action on a "once per..." interval
SR 3.0.2 permits a 25% extension of the intevva) specified
In the Frequency or periodic Completion Time This provides
flexibility to Surveillance scheduling by providing the
opportunity for consideration of plant operating condiiions
that may not be suitable for conducting the Surveillance
(e.9., transient conditions or other ongoing Surveillance or
maintenance activities) b
F3 )

(continued)
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SR App11c|bil\tg
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SR 3.0.2
(continued)

The 25% extension does not ti?nificantly degrade the

assurance of relfability obtained by performing Lhe

Surveillance at 1ts specified Frequency. This recognizes

that the most probable result of any particular Surveillance

being gnrfornpd is the verification of conformance with the

SRs. The excaptions to SR 3.0.2 are those Surveillances for

which the 25% extension of the intervai specified in the

gency does not 2pply. These exceptions are stated in

ividual specifications. An example of where SR 3.0.2

apply 1s a Surveillance with a Frequency of "in

e with 10 CFR 50, Appendix J, and approved

The requirements of regulations take

r the Technical Specifications (7S). The T§

8 test interval specified in the regulations,

)y them® would be a Note in the Frequency stating,
“’J 3.0.2 are not applicable.”

the 25% exteasion also does not apply
of a periodic Completion Time. The
the Required Action, whether it is a
other remedial action, is

a single Completion Time.
One reason for 25% extension to this
Completion Time 1 an dction usually verifies that
no loss of function Mas oceWrred By checking the status of
redundant or diverse componénts or omplishes the function
of the inoperable equipment in an ative manner to
ensure that specified limits op Gond1 s of the LCO are

‘nitial perform
particular 1w
considered a sinQle

met . ot

The previous Standard Technical Specifications (STS) also
contained a specification that permitted the 25% extension,
but restricied the combined time interval for any three
consecutive Surveillance intervals to 3.25 times the
specified interval. Generic Letter 89-14 (Ref. ))
encouraged licensees to request license amendments to remove
the 3.25 restriction, because the NRC staff concluded that
the removal would result in a greater benefit to safety.
This 1ine-item improvement to the STS did not extend the
Applicability of the 25% extension to intervals associated
with LCO Required Actions (including Required Actions to
perform Surveillances) specified for periodic performance.
The NRC staff subsequently concluded, however, that
extending the applicability of the 25% extension to

(continued)
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SR Applicability
B 3.0

SR 3.0.2
(continued)

periodic Completion Times, as SR 3.0.2 does, way also
Justified because the reasons for doing so were essentially
the same as the reasons that originally justified the 25%
extension (1.e., flexibility for schadu\in? the performance
of Surveillances, etc.). Extending periodic Completion Time
intervals for performing Surveillances or repetitive
remedial actions specified by ACTIONS can result in a
benafit e safety when the performance 15 due 4t a time that
1. cause of plant operating conditions, for

an optrat1ona1 convenience to extend

. nt SR 3.0.2 are not intended to be used
or periodic Completion Time intervals

beyond thon‘m

SR 3.0.3

SR 3.0.3 estabﬂshos #*’on to defer declaring affected
equipment inoper an 8 foctod variable outside the
specified 1imits when & om e has not been completed
within the specified F oncy. lcy period of up to 24
hours applies from the hat it 1§ discovered
that the Surveillance erformed, in accordance
with SR 3.0.2, and not at t. that e specified
Frequency was not met, 4-hour de erfod was
approved by the NRC as a 11ne~1tom imp;: t to the STS in
Generic Letter 87-09 $Rof. 2). The Lthe delay
period in SR 3.0.3 differs from the 28-hour allowance in the
generic letter., SR 3.0.3 1imits 1% to 24 hours or the
specified Surveillance interval, whichever 1s shorter,
Although the 24-hour allowance is not applicable to al)l the
cases apparently provided for in the generic letter, the
intent of the generic letter was to only allow the specified
Surveillance interval in which to complete a missed
Surveillance when the Frequency 1s less than 24 hours,

This delay period provides an adequate time 1imit to
complete Surveillances that have been missed. This delay
period provides the opportunity to complete a Surveillance
that otherwise could not be completed oefore compliance with
ACTIONS would be required and when compliance with such
ACTIONS would then preclude completion of the Surveillance.

(continued)
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SR 3.0.3
(continued)

The basis for this delay period includes consideration of
facility conditions, adeguate planning, |v111abﬂ11t{ of
personnel, the time required *o perform the Surveillance,
and the safety significance of the delay in completing the
Surveillance. The delay »- *fod is considered appropriate
for bl]nnc1n? the risk assuciated with delaying completion
of the Surveillance for this period against the ris
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 can
be completed.

SR 8.0.3 differs from the position taken in Generic

Letter 87-0% {n one other respect. Unlike the generic
letter, SR 3.0.3 authorizes the delay-period option for
performance of wissed Surveillances without respect to the
duration of the Completion Time associated with the LCO
Conditicn that would etherwise be entered.

Whzn a Survetllance with a Frequency based not on time
intervals, but upen specified facility Conditions or
operational situatfons, is discovered not to have been
performed when s::c1fiod. SR 8.0.3 allows the full 24-hour
delay period in which to perform the Surveillance.

An addition.: application of SR 3.0.3 is to establish a time
Timit for completion of Surveillances that become applicable
as a consequence of MODE changes impo by Required
Actions, when such Surveilla could not be completed
prior to entering the applicable MODE or other specified
Condition efther 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 recognized
that the most probable result of the performance of a
particular Surveillance is the verification of conformance
with the SRs and that a facility shutdown entails some 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 applicable
as a consequence of MODE changes imposed by Required
Actions, as described above.

(continued)
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BASES (continued)

SR Applicabilit
B 3.0

SR 3.0.3
(continued)

Fatlure to comply with specified Frequencies for SRs is
expected to be an infrequent occurrence. Use of the delay
period established by SR 3.0.3 is optional and 1s expeciad
only under extreme circumstances.

If a Surveillance is not compieted within the allowed delay
period, the equipment is considered inoperable or the

45 considered outside the specified 1imits and the
‘ s of the Required Actions for the applicable
ons begin immediately upon expiration of the
de If a Surveillance 1s failed within the delay
ulpment 1s inoperable, or the variable is
limits and the Completion Times of the
e applicaisle LCO Conditions begin
{lure of the Surveillance.

immediate]y upon the

Completion of the SuPveillance within the delay period
allowed by this cific or within the Compietion Time
of the ACTIONS, res! A fance with SR 3.0.].

e

b

SR 3.0.4

SR 3.0.4 estab)isher tf‘v 't Rhat al)l SRs associated
with an LCO and all app 1“’° M S. 7.4 program
requirements must be met re o { Be @ MODE or other
specified Condition in the Applicability ®f the LCO. Thus,
prior to entry into an applicable MODE o @kher specified
Condition, all of the SRs associated witH al¥ of the LCOs
applicable in that MODE or Condition M

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 shutdown 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.

(continued)
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SR Applicability
B 3.0

. BASES (continued)

SR 3.0.4 Exreptions to SR 3.0.4 are needed in several situations.
(continued) 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 1s insufficient time to complete a

Surveillance prior to the associated LCO becoming
iﬂphg‘ plicable as a result of complying with ACTIONS,
g 9

o provisions of SR 3.0.3 apply; and

P b, n an individual exception to SR 3.0.4 1s stated
58 . tﬁz individual specifice’ion:
| " i.'.lj ‘u %
»Jﬁgﬁw'l Surveillance is required to be performed,

ntry into «ii ugp11cable MODE or other
ed Condition, because the specified
1lance interval expired, and there is no
to suspect that the affecteo
variasle) is inoperable (or outside
a Completion Time of 12 hours is
.

Unles '! d, performance of the
. Surve m lmt ired if the specifind
Surveill not expired.

2. if the Surveillance is ed by the specified
Frequency to be eerf y time the LCO
becomes applicab en, unless an alternative

Comgletion Time i§ fpccifi-d the 12-hour limit
applies

3. if *he Surveillance must be performed for the
additional purpose of restoring the affected
equipment (or variable) to OPERABLE status (or to
within Timits), 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.

(continued)

(continued)
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BASES (continued)

SR Applicabilit
B 3.0

SR 3.0.4
(continued)

If unable to complete a Surveillance prior t_ 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 Cordition,
a delay period within which to compiete the Surveillince
is allowed, as specified in SR 3.0.3. This use of the
provisions of SR 3.0.3 1s &n exception to SR 3.0.4 that
applies only when an exception to SR 3.0.4 1s not provided
in the § idua) specification, as discussed below. The
exception of SR 3.0.3 1s not intended to be used

gecutively with exceptions to SR 3.0.4 statea in the
individual specifications.

Individual exceptions to SR 3.0.4 are usually stated with
the SRs. These exceptions are provided to permit

performance of $i :. Mance testing that otherwise would be
prevented by co ance with SR 3.0.4. The prerequisite
conditicns for has
Surveillance test pr
applicable MODE or 4 i
or complete the Survel ge test. If an exception to SR
3.0.4 1s stated in an Ye@fvidual specification, a Completion
Time of 12 hours, which beging wpon entering the
prerequisite MODE or Conditdom, As specified by SR 3.0.4 for
performing the Surveillance when the s fied Surveillance
interval has expired (including the 25% nsion), unless
otherwise sqecified. It 1s expected that performar.ce of
such Surveillances will commence soon try into the
prerequisite MODE or other specified Condition. Use of the
entire 12-hour Completion Time in al is expected to occur
infrequently. The 12 hours provide sufficient operational
flexibility, so the 25% extension allowed by SR 3.0.2 is not
needed and therefore does not apply.

1lance (usually specified in the
require entry into an
Condition in order to perform

This 12-hour Completion Time applies when there is no reason
to conclude that the affected equipment is inoperable, or
the variable is outside specified limits other than the
expiration of the Surveillance interval specified by the
Frequency. If stil) within the Surveillance interval, the
Surveillance is sti11 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 just one
time after the prerequisite conditiens have been established
(i.e., Surveillances that do not have a periodic Frequency

(continued)

BWR/6 STS

(continued)

B 3.0-18 01/03/91 7:38pm



. BASES (continued)

SR Applicabilit
B 3.0

SR 3.0.4
(continued)

specified). If )2 hours 1s :.ot an appropriate Completion
Time for & 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
failed, compliance with the ACTIONS of the LCO is required.

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

&, The equipment was declared inoperable for reasons
other than the surveillance interval expired.

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

In such situations, ?rior to enterin? a MODE or other
specified Condition in the Applicability of tne 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 &8 Wuch 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 Survei!lance using
suitably revised acceptance criteria, if necessary.

It must be emphasized that entry into an applicable MOCE or
specified Condition, when the affected equipment is known to
be inoperable or when the affected variable is known to be
outside specified Timits, is not permitted by any exception
to SR 3.0.4 that is statec 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 1imits. 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 ACTION of the LCO must be entered for the

(continued)
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SR Applicability
B 3.0

BASES (continued)

SR 3.0.4 Condition corrosponding to the affected equipment or
(continued) variable being inoperable or outside specified limits. The
SR must be met and the entered Conditions corrected prior to
expiration o7 the sgocifiod Completion Time. Any associated
Required Actions other than the Action to restore the
equipment to OPERABLE status or te return the variable to
within the specified Yimits must be accomplished within the
specified Completion 1imes until the entered Condition is
#d. In the event the Surveillance is failed,
ce with the ACTIONS of the LCO is required. The
tion Time clock (that began when the LCO became
‘cable is ;ssociated with the Required Action to

Condition) does not reset upon failure

co
of th

REFERENCES 1. NRC Gener 1otte?.32- , "Line-Item lmprovements in
lngp

Technical Speci - Removal of 3.25 Limit on
Extending Survl‘ ntervals," August 21, 1989,
2. NRC Generic Letteﬁ -09,

4 fons 3.0 and 4.0 of the
Standard Technicaz ec_:v ' (STS) on the
Aoplicability of (fmi iny s for Operation and
Surve'’lance Requir

(14987
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B3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.1 SHUTDOWN MARGIN (SOM)

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 SOM
o:au;os‘that postulated reactivity events will not damage
the fuel.

SOM requirements provide sufficient relctiv1t{ margin to
assure that acceptable fuel design 1imits wil) not be
exceeded for normal shutdown and anticipated operational
occurrences (ADOs). As such, in MODES 1 and 2 the SDM
defines the ree of subcriticality which would be obtained
mmediately follewing the insertion or scram of all control
cods, assuming the si:a&n rod of highest reactivity worth is
fully withdrawn., In E€ 3, 4, and 5, the SDM specified
continues to previde for adequate shutdown capability and
acceptable fuel design 1imits for potential accidents
initiated from shutdown conditions.

During power operatien, SDM control is ensured by operating
with the control rods within the 1imits 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 SOM is assumed as an initial condition
in safety analyses. The safety analysis establishes a SOM
that ensures that specified acceptable fuel design limits
are not exceeded for normal operation and A0Os with the
assumption of the hi?hest worth rod stuck out on scram,
Specifically, the primary safety analysis which rely on the
?ggol;mits in MODES 1 and 2 is the control rod drop accident

The CRDA analysis (Ref. 2 and 3) assumes the core is
subcritical with the highest worth control rod withdrawn.
Typically, the first control rod withdrawn has a very high
reactivity worth and, should the core be critical during the
withdrawal of the first control rod, the consequences of a

(continued)
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B 3.1.1
BASES (continued)
APPLICABLE CRDA could exceed the fuel damage limits for a CRDA (see
SAFETY ANALYSES Bases for LCO 3.1.6, “Rod Pattern Control")., Also, SOM is
(continued) essumed as an initia)l condition for the contro)l rod removal

error during rcfuol1ng (Ret. 4) accidents. The analysis of
this reactivity insertion event assumes the refueling
interlocks are OPERABLE when the reactor is in the refueling
mode of operation. These interlocks prevent the withdrawal
of more than one control rod from the core dur1n? refueling.
(Special consideration and requirements for multiple control
rod withdrawal dur1ng rofuelin? are covered in Special
Ogorntions LCO 3.10.6, "Multiple Control Rod
Withdrawal—Refueling".) The analysis assumes this
condition is acceptable since the core will be shut down
with the highest worth control rod withdrawn, if adequate
SDM has been demonstrated.

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

SOM satisfies Criterion 2 of the NRC Interim Policy
Statement.

LCO The accident analysis has shown that the required SDM is
sufficient to avoid unacceptable consequences to the fuel or
Reactor Coolant System as a result of the events addressed
above,

The specified SDM 1imit accounts for the uncertainty in the
demonstration of SDM by testing. Separate SOM limits are
provided for testing where the highest worth control rod is
determined analytically or by measurement. This is due to
the reduced uncertainty, in the SDM test when the highest
worth control rod is determined b{ measurement (Ref, §).
When SDM is demonstrated by calculations not associated with
a test, additional margin must be added to the specified SOM
Timit to account for uncertainties in the calculation. To
assure adequate SDM during the design process, a design

(continued)

(continued)

BWR/6 STS B 3.1-2 12/30/90 7:26pm



. BASES (continued)

LCO margin 1s included to account for uncertainties in the
(continued) design calculations (Ref. 6).

SOM 1s a core physics design condition that is evaluated
during SR 3.1.1.1, and appropriate actions are taken as
necessary when the SOM 1s not witnmin wne required 1imit,

APPLICABILITY In MODES | and 2, SOM must be provided because
subcriticality with the hi?hest worth control rod withdrawn
is assumed in the CRDA analysis (Ref. 3). Also, the
capability to reach MODE 4 conditions from any initial state
s required by GDC 26, In MODES 3 and 4, STM s required to
ensure the reactor will be held subcritical with margin for
single withdrawn control rod. SOM is required in t 5to
prevent an inadvertent criticality during the withdrawal of
a single control rod from ¢ core cell containing one or more
fuel assemblies.

A note is added to provide clarification that Condition A,
Condition C, Condition D, or Condition £ 1« treated as an
inde?cndent entity for this LCO with an independent

. Completion Time for each Condition.

ACTIONS Al

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

Bl

If the SOM cannot be restored, the reactor must be in MODE 3
within 12 hours to prevent the potential for further
reductions in available SDM (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 end without challenging plant
systems.

(continued)
. (continued)
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BASES (continued)

ACTIONS
(continued)

Ll

With SDM not within 1imits in MODE 3, the operator must
fully insert all insertable control rods within 1 hour.
This action results in the least reactive condition for the
core. The l-hour Completion Time is acceptable considering
the reactor can stil) be shut down assuming no failures of
additional control rods to insert,

Rl D2, D3, and D.4

With SOM not within limits in MODE 4, the operator must
insert a1l insertable control rods in 1 hour. This action
results in the least resctive condition for the core. The
1-hour Completion Time provides sufficient time to take
corrective action and 1s acceptable considering the reactor
can still be shut down assuming no failures of additional
control rods to insert, Actions must also be initiated
within 1 hovr 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 (S&? ) (LCO 3.6.4.3) subsystem is
OPERABLE, and at least one secondary containment isolation
valve (LCO 3.6.4.2) and associated instrumentation are
OPERABLE in each associated penetration not isolated. This
may be performed as an administrative check, by examining
logs or other infoermation, to determine 1f the components
are out of service for maintenance or other reasons. It
does not mean to perform the surveillance reauirements
needed to demonstrate the OPERABILITY of the components.

If, however, any required component is inoperable, then it
must be restored to OPERABLE status. In this case, SRs may
need to be performed to restore the component to OPERABLE
status. Actions must continue until all required components
are OPERABLE,

The 1-hour Completion Time is sufficient time to conduct the
Required Actions,

Lo B2, £.3, B4, and £.5

With SOM not within 1imits in MODE §, the operator must
immediately suspend CORE ALTERATIONS which could reduce SDM.
The suspensions are on inserting fuel in the core or the
withdrawal of control rods. Suspension of these activities

(centinued)
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B 3.1.1
‘ BASES (continued)
ACTIONS shall not preclude completion of movement of a component to
(continued) a safe condition, Inserting control rods or removing fuel

from the core will reduce the total reactivity and are
therefore excluded from the suspended actions.

Action must also be immediately initiated to fully insert
a1l insertable control rods in core cells containing one or
more fuel assemblies. Actions must continue until all
insertable control rods in core cells containing one or more
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 secordary containment is OPERABLE
(LCO 3.6.4.1), at least one SGTS (LCO 2.6.4.3) subsystem is
OPERABLE, and at least one secondary containment isolation
valve (LCO 3.6.4.2) and associated instrumentation are
OPERABLE in each associated penetration not isolated. This
may be performed as an admimnistrati.e check, by examining
. logs or other information, to determine if the components
are out of service for l&‘ntennnca or other reasons, It
does not mean to perform the SRs needed to demonstrate the
OPERABILITY of the components. I1f, however, any required
component is inoperable, then it must be restored to
OPERABLE status. In this case, SRs may need to be performed
to restore the component to OPERABLE status. Actions must
continue until all required components are OPERABLE.

SURVETLLANCE SR _3.1.1.1
REQUIREMENTS

Adequate SDM is demonstrated to ensure the reactor can be
made subcritical from any initial operating Condition.
Adequate SDM 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 poison 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

(continued)
. (continued)
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BASE rtinued
SURVE ILLANCE adder, R, which is the difference between the calculated
REQUIREMENTS value of maximum core reactivity during the operating cycle
(continued) and the caiculated BOC core reactivity If the value of R
1§ negative (that 1s, BOC 1s the most reactive point in the
cycle), no correction to the BOC measured value is required
The SDM may be demonstrated guring an in-sequence control
rod withdrawal, in which the highest worth control rod 1s
analytically determined, or during loca)l criticals, where
the highest worth control rod 1s determined by testing
Local critical tests require the withdrawal of out
of-sequence control rods This testing would therefore
require bypassing of the Rod Pattern Control System to allow
the out-of-sequence withdrawal, so additional requirements
must be met (see LCO 3.10.7, "Control Rod
lesting—Operating”).
Up to 4 hours after reaching criticality is allowed to
provide a reasonable time to perform the required
calculations and appropriate verification
During MODE 5, adequate SDM is also required to ensure the
reactor does not reach criticality during control rod
withdrawals An evaluation of each fuel movement during
! ading (including shuffling fuel within the core)
e pertormed to ensure adequate SDM 1s maintained
ring refueling This ensures the intermediate loading
patierns are bounded by the safety analyses for the fina)
ore ioading patterr For example, bounding analyses which
gemonstrate adequate SDM for the most reactive
ntigurations during the refueling may be performed tc¢
dgemonstrate acceptability of the entire fuel movement
Sequence For these SOM demonstrations which rely solely on
alculation, additional margin must be added to the
yiculated SOM value to account for uncertainties in the
calculation spirel offload or relcad sequences nherently
atisty the SR provided the fuel assemblies are re adged n
the same configuration analyzed for the new cycle Removing
fuel from the core wi always result in an increase in SDM
(continued)
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BASES (continued)

B3.1.1

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 [15.4.9.], “[Title)."
3. NEDO-21231, “Banked Position Withdrawal Sequence,"
Section 4.1, January 1977,
4. [Unit Name) FSAR, Section [15.4.1.1.], "[Title)."
5. Bgnit Name) FSAR, Amendment 24, Question 3.6.7,
cember 1972,
6. [Unit Name) FSAR, Section [4.3.2.4.1.], "[Title)."
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Reactivity Anomalies
B3.1.2

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.2 Reactivity Anomalies

BASES
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BACKGROUND

Per GDCs 26, 28, and 29 (Ref. 1), reactivity shall be
controllable such that subcriticality 1s maintatned under
cold conditfons and ecceptable fuel dosi?n limits are not
exceeded during normal operation and anticipated operational
occurrences. Therefore, reactivity anomaly 15 used as a
measure of the predicted versus measured core reactivity
during power operation. The continual confirmation of core
reactivity 1s necessary to ensure that safety analyses of
design basis transients and accidents remain valid. A large
reactivity anomaly could be the result of unanticipated

cham in fuel, control rod worth, or operation at
conditions not consistent with those assumed in the
predictions of core reactivity, and could potentially result
in & Toss of SHUTDOWN MARGIN (SDM) or violation of
acceptable fuel design limits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysic and supports the SOM demcnstrations
(LCO 3.1.1) 1n assuring the reactor can be brought safely to
cold, subcritical conditions.

When the reactor core is critical or in norma) power
operation, a reactivity balance axists and the net
reactivity is zero, A comparison of predicted and measured
reactivity is convenient under such a balance since
parameters are being maintained relatively stable under
steady-state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, therma)l 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 fue) C{C1! energy output,
the uranium enrichment in the new fuel loading and the fuel
loaded in the previous cyciv provides excess positive
reactivity beyond that required to sustain steady state
operation at the boginning of tycle (BOC). When the reactor
is critical at RATED THERMAL POWER (RTP) and operating
moderator temperature, the excess positive reactivity is
compensated by burnable absorbers (if any), controi rods,

(continued)
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BASES (continued)

Reactivity Anomalies
B 3.1.2

BACKGROUND and whatever neutron poisons (mainly xencn and samarium)
(continued) are present in the fuel,
APPLICABLE Accurate prediction of core reactivity is either an explicit

SAFETY ANALYSES

or implicit assumption in the accident analysis evaluations.
Every accident evaluation $Rof. 2) is, therefore, dependent
upon accurste evaluation of core reactivity. In particular,
SDM 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 tgainst avatlable 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 ose of predetermining the
reactivity behavior and the requirements for reactivity
contvol 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 core conditions at BOC
do not agree, then the lssum?tions 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 normalized to the measured
value. Thereafter, any significant deviations in the
measured rod density from the predicted rod density that
develop during fuel depletion may be an indication that the
calculation mode! is not adequate for core burnups beyond
BOC, ordthat an unexpected change in core conditions has
occurred.

Since reactivity anomalies provide an additional assurance
that SOM is maintained within limits, reactivity anomalies
satisfy Criterion 2 of NRC Interim Policy Statement.
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Reactivity Anomalies
’ 3'102

LCO This specification is provided to ensure that core
reactivity behaves as expected in the long term and to
ensure that significant reactivity anomalies will be
fnvestigated.

The reactivity anomaly 1imit 1s estabiished to ensure plant
operation is maintained within the assumptions of the safety
analyses. Large differences between monitored and predicted
core reactivity may indicate that the assumptions of the
design basis transient and accident analyses are no longer
valid, or that the uncertainties in the nuclear method are
larger than expected. A limit on the difference between the
monitored core k-effective and the predicted core
k-effective of & 1% Ak/k has been establiished based on
engineering Jud'nont. A 1% deviation in reactivity from
that predicted 1s larger than expected for normal operation
and should therefore evaluated.

APPLICABILITY In MODE 1, most of the contro)l rods are withdrawn and
steady-state operation is tgpﬁcally achieved. Under these
conditions, the comparisen between predicted and monitored
core reactivity provides an effective measure of the
reactivity anomaly. In MODE 2, comtrol rods are typically
being withdrawn during a startup. In MODES 3 and 4, all
control rods are fully inserted, and, therefore, the reactor
is in the least reactive state where monitor1n? core
reactivity is not necessary. In MODE 5, fuel oading
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
SOM demonstration is required during the first startup
following operations that could have altered core reactivity
(o.g., fuel movement, control rod replacement, control rod
shuffiing). 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,

(continued)
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BASES (continued)

Reactivity Anomalies
B 3.1.2

ACTIONS

Ad

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 res-tivity (greater than 0.5% 4k/k) are gererally cause
for con.ern, and evaluation of both core ccHhditions and the
core design are performed to determine the cause of the
deviation.

When & reactivity deviation is noted, the evaluation of core
conditions typically includes the following steps:

a. Core conditions and the input to calculationa) models
are verified to be consistent;

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

¢. A core power distribution map is obtvined to evaluate
peaking factors;

d. OPERABILITY of all contre) rods is verified; and

€. Physical changes in the fuel or vold coefficient of
the Reactor Coolant System are considered.

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

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

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

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

Reactivity anomalies are generally investigated when they
are small, so that the evaluations are in progress before
the 1% &k/k reactivity 1imit for a deviation is reached and
corrective measures may be defined. The reguired Completion

(continued)
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Reactivity Anomalies
B3l.2

ACTIONS
(continued)

Time of 72 hours 1s based on operating experience and takes
into account the low probability of a Design Basis Accident
occurring during this interval. Also, it allows sufficient
time to ass.ss the physical condition of the reactor and to
complete an ovaluation of the core design and safety
analysis,

Following eva.uations of the core desi¢.. and safety
analysis, the cause of the reactivity anomaly may be
resolved. If the cause of the reactivity anomaly is a
mismatch !n core conditions at the time of rod density
comparison, then a recalculation may be performed to
demonstrate that core reactivity is bSehaving as expected.

If an unexpected physical change in the condition of the
core has occurred, 1t must be evaluated and corrected, if
possible. 1f the cause of the reactivity anomaly is in the
calculation technique, then the calculational models must be
revised to provide more accurate predictions. If ang of
these results are demonstrated and it is concluded that the
reactor core s acceptable for continued operation, then
power operation may continue. I1f operational restrictions
or additional surveillance requirements are necessary to
ensure the reactor core s acceptable for continued
operation, then they must be “efined.

Bl

The unit must be placed in a MODE in which the LCO does not
apply if the core reactivity cannot 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 least 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.

SURVETLLANCE
REQUIREMENTS

SR_3.1.2.1

Verifying the reactivity difference between the monitored
and predicted core k-effective is within the 1imits of the
LCO provides added assurance that plant operation is
maintained within the assumptions of the uesign basis

(continued)
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BASES (continued)

Reactivity Anomalie
B3.1.2

SURVE 1LLANCE
REQUIREMENTS
(continued)

transient and accident analyses. The core nonitorin? system
calculates the core k-effective for the reactor conditions
obtained from plant instrumentation. A comparison of the
monitored core k-effective to the predicted core k-effective
at the same cycle exposure 15 used to calculate the
reactivity difference. The comparison {s required when the
core reactivity has potentially changed by a significant
amount, This may occur following a refueling in which new
fuel sssemblies are loaded, fuel assemb)ies are shuffled
thin the core, or controf rods are replaced or shuffled.
$0, corg reactivity changes during the cycle. The 24-hour
pterval after reaching equilibrium conditions following a
startup wis Tished based on the need for equilibrium
xenon concentrations in the core such that an accurate
comparison ween Lthe monitored end predicted core
k-effective values can be made. The 31 effective full power
days rrequency was developed considering the relativel, slow
change in c.ﬁ' reactivity with exposure and operating
experience related to varfations in core reactivity,

REFERENCES

w————

1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Control System Redundancy and Capability"; General
Design Criterion 2B, "Reactivity Limits"; Genera)
Design Criterion 29, “"Protection Against Anticipated
Operational Occurrences.”

2. [Unit Name] FSAR, Chapter [15), "[Accident Analysis]."
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Control Rod OPERABILITY
B3.1.3

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.3 Control Rod OPERABILITY

BASES

T T T e T T T B T T B e L D 2 T T By T S BT S S e AT IR

BACKGROUND

Control rods are components of the Control Rod Drive (CRD)
System, which 1s the primary Roactivit‘ Control System for
the reactor. In conjunction with the Reactor Protection
System (RPS), the CRD System provides the means for the
reliable control of reactivity changes to ensure that under
conditions of normal operation, including anticipated
operational occurrences, specified acceptable fuel design
limits are not exceeded. In addition, the control rods
provide the capability to hold the reactor core subcritical
under a1 conditions and to limit the potential amount and
rate of reactivity increase caused by & m.1function in the
CRD System, The CRD System is designed to satisfy the
requirements of GDC 26, 27, 28, and 29.

The CRD System consists of [193) locking-piston control rod
drive mechanisms (CRDMs) and a hydraulic control unit for
each drive mechanism. The lockin?~giston type CROM s a
double-acting hydraulic piston which uses condensate water
as the operating fluid. Accumulators provide additiona)
energy for scram. An index tube and piston, coupled to the
control rod, are locked at fixed increments by a collet
mechanism. The collet fingers ong:oo notches in the index
tube to prevent unintentions)l withdrawal of the control rod,
but without restricting insertion.

This specification along with LCO 3.1.4 and LCO 3.1.5

ensures that the performance of the control rods in the

event of a Design Basis Accident (DBA) or transient meets

;hesls:umpt;ogs used in the safety analyses of References 1,
’ ] y an t

APPLICABLE
SAFFTY ANALYSES

The analytical methods and assumptions used in the
evaluations involving control rods are presented in
References 1, 2, 3, 4, and 6. The control rods provide the
primary means for rapid reactivity control (reactor scram),
for maintaining the reactor subcritical, and for limiting
the potential effects of reactivity insertion events caused
by malfunctions in the CRD System.

(continued)
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BASES (continued)

Control Rod OPERABILITY
B 3.1.3

APPLICABLE
SAFETY ANALYSES
(continued)

The capability to insert tne control rods ensures that the
assumptions for scram reactivity in the design basis
transient and accident analyses are not violated. Since the
SHUTDOWN MARGIN (SDM) ensures the reactor will be
subcritical with the strongest control rod withdrawn
(assumed single failure), the additional failure of a second
control rod to insert, 1f required, could invalidate the
demonstrated SDM and potentially limit the ability of the
CRD System to hold the reactor subcritical. If the control
rod {8 stuck at &n inserted position and becomes decoupled
from the CRD, a control rod drop accident (CRDA) can
possibly occur, Therefore, the requirement that all control
rods be OPERABLE ensures the CRD System can perform its
intended function.

The contro) rods also protect the fuel from daua?o that
could result in release or radiocactivity. The limits
protected are the Safety Limit Minimum Critical Power Ratio
(see Bases for LCO 3.2.2, "Minimum Critical Power Ratio
(HCPR&', the 1% cladding plastic strain fuel design limit
(see Bases for LCO 3.2.3, "LINEAR HEAT GENERATION RATE
(LHGR". 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 limits 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.

Control Rod OPERABILITY satisfies Criterion 3 of the NRC
Interim Policy Statement,

LCO

OPERABILITY of an individual control rod is based on a
combination of factors, primarily the scram insertion times,
the associated control rod accumulator status, the control
rod coupling integrity, and the ability to determine the
control rod position. Although not all control rods are
required to be OPERABLE to satisfy the intended reactivity
control requirements, strict control over the number and

(continued)
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‘ BASES (continued)

Control Rod OPERABILITY
B 313

LCO
(continued)

distribution of inoperable control rods is required to
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 aie
required to be OPERABLE 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 thoir justification are as follows:)

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

APPLIZABILITY

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, control rods are
only allowed to be withdrawn under Special Operation

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 contro)
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 contro)
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
de~Yared 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

{continued)
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Control Rod OPERABILITY
B3.13

-

ACTIONS
(continuey)

drive water or scram pressure. The l-hour Completion Time
is acceptable considering the reactor can still be shut down
assuming no fatlure of additional control rods to insert.
With a fully inserted control rod stuck, no actions are
required as 1ong as the control rod remains fully inserted.
The Required Action 1s modified ty a Note that allows a
stuck control rod to be bypassed in the Rod Action Control
System (RACS) to allow continued operation. SR 3.1.6.2
provides additional requirements when corntrol rods are
byp:ssod fn RACS to ensure compliance with the CRDA
analysis.

Bl B2 B3, and 8.4

With one withdrawn control rod stuck for more than 1 hour
the contrel rod must be disarmed within 1 hour. The l-hour
Completion Time 1s acceptable considerin? the reactor can
still be shut down assuming no additional control rods fail
to insert and provides a reasonable time to perform the
Required Action in a orderly manner. Isolating the control
rod from scram prevents damage to the CRDM. The control rod
can be isolated from scram by isolating the hydraulic
control unit from scram and normal insert or withdraw
pressure, yet still maintain cooling water to the CRD.

Out-of-sequence control rods may increase the potential
reactivity worth of a dropped control rod during a CROA,
Below [10]% RATED THERMAL POWER (RTP), the generic banked
position withdrawa)l sequence (BPWS) amalysis requires
inserted control rods not n ~ompliance with BPWS to be
separated by at least two OPERABLE control rods in all
directions, including the diagonal. The separation of
inoperable control *ods must be verified to comply with
these requirements within 1 hour. The 1-hour Completion
Time is acceptable considering the low probability of a CRNA
occurr.ng. [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 for 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

(continued)
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Control Rod OPERABILITY
B3.13

ACTIONS
(continued)

reasonable time to test the control rods considering the
otential for a need to reduce power to perform the tests.
he Required Action is modified by a Note that states the
requirement 1s not applicable when below the actual low
power setpoint (LPSP) of the rod pattern controller (RPC),
since the notch insertions may not be compatible with the
requirements of rod pattern conirol (LCO 3.1.6) and the RPC
(in LCO 3.3.2.1).

To allow continued operation with a withdrawn control rod
stuck, an evaluation of adequate SOM is a'so required within
72 hours. Should a design basis transient or accident
require a shutdown, to preserve the single failure criterion
an additional control »od would have to be assumed to have
failed to insert when required. Therefore, the original SDM
demonstration may not be valid. The SDM must therefore be
evaluated (by measurement ur analysis) with the stuck
control at its stuck position and the highest worth
OPERABLE control rod assumed to be fully withdrawn,

The 72-hour Completion Time to verify SDM is adequate
considering that with a single control rod stuck in a
withdrawn position, the renaining CPERABLE control rods are
capable of providing the required scram and shutdown
reactivity. Failure to reach MODE 4 is only 1ikely if an
additional control rod adjacent to the stuck control rod
also fails to insert dur!n? a required scram. Even with the
postulated additional single fatlure of an adjacent control
rod to insart, 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 ro additional control
rods are stuck.

Ll

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 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 possibility of

(continved)
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Control Rod OPERABILITY
B 3.1.3

ACTIONS
(continued)

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 from ful® power in an
orderly manner and without challenging plant systems.

1. D2

With two or more withdrawn control rods stuck, the stuck
control rods should be isolated from scram pressure within
1 hour ard the plant placed in MODE 2 within 12 hours. The
1-hour Completion Time is acceptable constu:'ing the low
probability ef a CRDA oczurring during this interval. The
occurrence of more than one control rod without insertion
capability may be an indication of a generic problem in the
CRD System that could potentially cause additional fa2ilures
of control rods to insert. The 12-hour Completion Time is
reasonable, based on o$erat1ng experience, to reach the
required MODE from full power in an orderly manner and
without challenging plant systems.

£l

With [8 or fewer] control rods inoperable for reasons other
than being stuck, the control rods must be restored to
OPERABLE status within 2 hours. [For this facility, the
other reasons for considering control rods INOPERABLE, in
addition to centrol rod scram time "slow,* are as follows:)
The 2-hour Completion Time is sufficient to cor.ect the
problem commensurat: ith 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.

Bl F.2, and F.3

With the inoperable control rods not restored and 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 durin subsequent
operations. The control rods can be hydraulically disarmed
by closing the drive water and exhaust water isoiation
valves. Electrically, the control rods can be disarmed by

(continued)
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ACTIONS
(continued)

dlsconnectira power from all four directional control valve
solenoids. Required Action F.1 is modified by a Note that
allows control rods to be bypassed in the RACS if reguired
to allow insertion of the inoperable control rods an
continued operation. SR 3.1.6.2 provides additional
requirements when the control rods are 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 during a CRDA, and, therefore, the
pumber and distribution of inserted inoperable control rode
must be verified within 2 hours. Required Action F.3 is
modified by a Note that states the Required Action is not
applicable when above [10])% RTP. Below [10]% RTP, the
generic BPWS analysis requires inserted control rods, not in
c.aplianf y with BPWS, to be separated by at least two
OPERABLE control rods in all directions including the
diagonal (Ref. 5).

The allowed Completion Times are reasonable considering the
small nunber of allowed inoperable controi rods and provides
time tc insert and disarm the control rods in an orderly
manner and without challenging plant systems.

el

The plant must be placed in a MODE in which the LCO does not
apply if the Required Actions and associated Completior
Times of Condition F are not met or more than 8 inoperable
control rods exist. This is 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 (i.e., scram or
insertion) of the control rods. The number of control rods
permitted to be inoperable when operating above 10% RTP
(i.e., no CRDA considerations) could be more than the value
specified, but the occurrence of a large number of
inoperable control rods could be indicative of a generic
problem, and investigation and resolution of the potential
problem should be undertaken. The 12-hour Completion Time
is reasonable, based on operating experience, to reach the
required MODE in an orderly manner from full power without
challenging plant systems,
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SURVETLLANCE
REQUIREMENTS

SR_3.1.3.1

Determining the pesition of each control rod is required to
ensure adequate information on control rod position is
available te 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 Jdeveloped considering
operating experience related to expected changes in control
rod position and the availability of control rod position
indication in the control room.

Control rod insertion capability is demonstrated by
inserting each partially or fully withdrawn control rod at
least one notch and observing that the control rod moves.
The contro]l rod may then be returned to its original
position. These surveillances are not required when below
the actual LPSP of the RPC since the notch insertions may
not be compatible with the regu!remnts of rod pattern .
control (LCO 3.1.6) and the é PC) (LCO 3.3.2.1). The 7-day
Frequency of SR 3.1.3.2 was deve oggd considering operating
experience related to changes in CRD performance and the
ease of performing notch testing for fully withdrawn control
rods. Partially withdrawn control rods are tested with a
31-day Frequency based on the putential power reduction
required to allow the control rod movement and considering
the large testing sample of SR 3.1.3.2, Furthermore, the
31-day Frequency takes into account operating experience
related to changes in CRD performance.

SR _3.1.3.4

Verifying the scram time for each control rod to notch
position [06] is less than or equal t» [7] seconds ensures
that the control rod will insert when required during a DBA
ansient, thereby completing its shutdown function
6). This SR is performed in conjunction with the
¢ 0] 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

(continued)
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SURVEILLANCE
REQUIREMENTS
(continued)

demonstrate other aspects of contro) rod OPERABILITY and
operating experience, which shows scram times do not
significantly change over an operating cycle,

SR_3.1.3.%

Coupling verification is performed to ensure the control rod
is connected to the CRDM and wil) perform its intended
function when necessary. The surveillance requires
verifying that 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
overtravoi position. The verification is required to be
performed any time a control red is withdrawn to the "Full
Out® (notch gosition 48) position or prior to declaring the
control rod OPERABLE when work on the control rod or CRD
system could affect coupling. This includes contro)l rods
inserted one notch and then returned to the "Full Qut"
position during the performance of SR 3.1.2.2. This
Frequency is acceptable considering the low probability that
a control rod will become uncoupled when it is not being
moved, and operating experience related to uncoupling
events,

REFERENCES
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Control Rod Scram Times
B3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.4 Control Rod Scram Times

BASES

BACKGROUND

The scram function of the Contrel Rod Drive (CRD) System
controls reactivity changes during abnormal operational
transients to ensure that specified acceptable fuel design
1mits are not exceeded (Ref. 1). The control rods are
scrammed by positive mearc, using hydraulic pressure exerted
on the CRD piston.

When & scram signal 1s initiated, control air is vented from
the scram valves, allowing them to open by spring action.
Opening the exhsust valves reduces the pressure above the
main drive piston to atmospheric pressure, and opening the
inlet valve applies the accumu’ator or rcactor pressure to
the bottom of the piston. Since the notches in the index
tube are tapered on the !owe: edge, the collet fingers are
forced open by cam action, allowing the index tube to move
upward without restrictiorn because of the high differentia)
pressure across the niston. As the drive moves upward and
accumulator pressuve drops below the reactor pressure, a
ball check valve cpens, letting th> reactor pressure
complete the scram agtion. If the reactor pressure is low,
such as during startyp, the accumulator will fully insert

the control rod within the required time without assistance
from reactor pressure.

APPLICABLE
SAFETY ANALYSES

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

References 2, 3, 4, and 5. The design basis transient and
accident analyses assume that all of the contro)l 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 1imits (e.g., the MINIMUM CRITICAL POWER RATIO
(MCPR)). Other distributions of scram times (e.g., several
contiol 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)
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Control Rod Scram Times
B3.1.4

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 fuel design limit (see Bases for LCO 3.2.1
and LCP 3.2.3) which ensure that no fuel damage will occur
if the.s Yimits are not exceeded. Above [950? 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 Safety Limit MCPR during the analyzed limiting
power transient., Below [9501 psig, the scram function is
assumed to function during tne control rod drop accident
(Ref. 6) and, therefore, also provides protection against
violating fuel damage 1imits during reactivity insertion
accidents (see Bases for LCO 3.1.6). For the reactor vessel
overpressure protection analysis, the scram function, alon
with the Safety/Relief Valves, ensures that the peak vesse
pressure is maintained within the applicable American
Society for Mechanical Engineers Code limits.

Control Rod Scram Times satisfy Criterion 3 of the NRC
Interim Folicy Statement,

LCO

The scram times specified in Table 3.1.4-]1 are required to
ensure that the scram reactivity assumed in the design basis
transient and accident analysis is met. To account for
single failure 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 to allow up to 7.5% of the control rods (e.g.,
[193] x 7.5% = [15]) to have scram times that exceed the
specified 1imits (i.e., "slow" control rods) and which also
assumes a 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. 7). The scram times are
specified as a function of reactor steam dome pressure to
account for the pressure dependence of the scram times. The
scram times are specified relative to measurements based on
reed switch positions, which provide the control rod
position indication. The reed switch closes ("pickup") when

(continued)
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Contrul Rod Scram Times
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LCO
(continued)

the index tube passes a specific location and then vpens
("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" contro)l rods can occupy adjacent locations.

Table 3.1.4-1 is modified by two Notes that state control
rods with scram times not within the l1imits of the table 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 «nd power operation; therefore, the scram function
of the control rods is required during these MODES. In
MODES 3 and 4, the 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 reyuirements for control rod scram
capability during these conditions. Scram requirements in
MODE § are contained in LCO 3.9.5.

ACTIONS

A.l

When the requirements of this LCO are 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.
This 12-hour Completion Time is reasonable, based on
operating experience with respect to the amount of time
required, to reach MODE 3 from full power in an orderly
manner and without challenging plant systems.

BWR/6 STS

(continued)

B 3.1-27 12/30/90 7:26pm



BASES (continued)

Control Rod Scram Times
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SURVETLLANCE
REQUIREMENTS

A1l four SRs of this LCO are modified by a Note stating that
during a single control rod scram time test, the CRD pumps
shall be isolated from the associated scram accumulator.
[For t..is facility, the reason for this is as follows:)

SR_3.1.4.0

The scra4 reactivity used in design basis transient and
accident analyses is based on assumed contro! rod scram
time. Measurement of the scram times with reactor steam
dome pressure > [950]) psig demonstrates acceptable scram
times for the transients analyzed in References 4 and 5.

Maximum scram insertion times occur at a reactor steam dome
pressure of approximately [950] 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 greater than
[950] psig ensures that the scram times will be within the
specified 1imits at higher pressures. Limits are specified
as a function of ~eactor 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 greater than 120 days, all control rods are
required to be tested before exceeding 40% RATED THERMAL
POWER (RTP) following a 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.

SR _3.1.4.2

Additional testing of a sample of control rods is required
to verify the continued performance of the scram function
during the cycle. A representative sample must contain at
least 10% of the control rods, and no more than 20% of the
control rods in the sample can be "slow" [Ref., 8). If more
than 20% of the sample is deciared to be "slow" per the
criteria in Table 3.1.4-1, additional control rods must be
tested until this 20% criterion is satisfied or Required
Action A.1 must be taken. For planned testing, the control

(continued)
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. BASES (continued)

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 testin? t* power, even if the
control rods with data were previously tested in a sample.
The 120-day Frequency is based on uperating experience that
has shown that control rod scram times do no* significantly
change over an operating cycle. This Frequency is also
reasonable based on the additional Surveillances done on the
control rod drives at more frequent intervals (LCO 3.1.3

and LCO 3.1.5).

SR 3.1.4.3

When work 1s performed on a control rod or the CRD System
that could affect the scram insertion time, testing must be
done to demonstrate that each affected control rod retains
adequate scram performance over the range of applicable
reactor pressures. For work done while the reactor is at
less than {950] psig, the scram testing must be performed
before declaring the control rod OPERABLE.

Specific exampies of work that could affect the scram times
include (but are mot 1imited to‘ the following: removal of
any CRD for maintenance or modification, replacement of a
control rod, and maintenance or modification of a scram
solenoid pilot valve, scram valve, or accumulator or
isolation or check valves in the piping required for scram.

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.

SR _3.1.4.4

When wurk 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
within the 1imits of Table 3.1.4-1 with the reactor steam
dome pressure > [95C] psig. This testing ensures that the
control rod scram performance is acceptable for operating
reactor pressure conditions prior to withdrawing the control
rod for continued operation. Where work has been performed
at high reactor pressure, the requirements of SR 3.1.4.3 and

(continued)
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Cntrol Rod Scram Times

B 3.1.4
BASES (continued)
SURVEILLANCE SR 3.1.4.4 will be satisfied with one test. For a control
REQUIREMENTS rod affected by work performed while shut down, however, a
(continued) zero-pressure and a high-pressure test may be required.

Alternatively, a test during hydrostatic pressure testing
could also satisfy both criteria.

The Frequency of once prior to exceeding 40% RTP is
acceptable because of the capability to test the control
rods at the different conditions, the more frequent
surveillances on other aspects of control rod OPERABILITY.

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

(Unit Name) FSAR, Section [4.3.2.5.5], "[Title]."
[Unit Name] FSAR, Section [4.6.1.1.2.5.3], "[Title)."
[Unit Name) FSAR, Section [5,2.2.2.2.3), "[Title]."
[Unit Name] FSAR, Sectien [15.4,1), "[Title]."

[Unit Name] FSAR, Section [15.4.9], "[Title]."

7. Title 10, Code of Federal Regﬂ%tﬁi&ﬁf, Part 50,
Appendix A, General Design Cr¥terion 21.

o o B W ™

8. [Reference for Sampling Technique].
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Control Rod Scram Accumulators
B 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.5 Control Rod Scram Accumylators

BASES

e e et

BACKGROUND

The control rod scram accumulators are part of the Control
Rod Drive (CRD) System and are provided to ensure that the
control rods scram under varying reactor conditions., The
control rod scram accumulators store sufficient energy to
fully insert a control rod at any reactor vessel pressure,
The accumuiator is a hydraulic cylinder with a free-floating
piston, The piston separates the water used to scram the
contre] rods from the nitrogen which provides the required
energy, The scram accumulators are necessary to scram the
control rods within the required insertion times of

LCO 3.1.4 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 Accident (DBA) and
the trancient 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 given motch position as
specified in the scram times in Table 3.1.4-1. OPERABILITY
of each individual control rod scram accumulator, as
required by LCO 3.1.3 and LCO 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 control rod.

The scram function of the CRD System, and, therefore, the
OPERABILITY of the accumulators, protects the Safety Limit
MINIMUM CRITICAL POWER RATIO (MCPR) (see Bases for

LCO 3.2.2) and the 1% cladding plastic strain fuel design
1imit (see Bases for LCO 3.2.1 and LCO 3.2.2), which ensure
that no fuel damage will occur if these limits are not
exceeded (see Bases for LCO 3.1.4), Also, the scram
function at low reactor vessel pressure (i.e., startup
conditions) provides protection against limits violations
during reactivity insertion accidents (see Bases for

LCO 3.1.6).

(continued)
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Control Rod Scram Accumulators

B3.1.5
BASES (continued)
APPLICABLE Contro) rod scram accumulators satisfy Criterion 3 of the
SAFETY ANALYSES the NRC Interim Policy Statement,
(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 accumulaturs is
based on maintaining adequate accumulator pressure.

(For this flc1\1t¥ the following support systems are
required to be OP ﬁAItE to ensure control rod scram
accumulators OPERABILITY:)

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

APPLICABILITY In MODES 1 and 2, the scram function 1 required for
mitigation of DBAs and transients and, refore, the scram
accumulators must be OPERABLE to support 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 under these conditions.
Requiregentg for scram accumulators in MODE 5 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 applicable 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 Completion Time.

(continued)
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. BASES (continued)

Control Rod Scram Accumulators
B3.1.5

ACTIONS

AJdL A2, and A2.2

With one control rod scram accumulator inoperable and the
reactor steam dome pressure > [8002 psig, the scram
accumulator must be restored to OPERABLE status within

8 hours. Alternatively, the control rod may be declared
"slow," since the controi rod will stil)l 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 can also be declared inoperable, which would
require the control to be ZJeclared INOPERABLE and LCO 3.1.3
to be entered.

[Instead of decluring both the associated control rod scram
time "slow" and inoperabie, a facility may consider
selecting either alternative if the combination of contro)
rods inoperable, scram time "slow" and stuck does not
invalidate the NRC staff-approved 1icensing basis for that
facility as related to control rod OPERABILITY.)

The 8-hour Completion Time for both of these last two is
considered reasonable, based on the large number of contro)
rods availahle ie provide the scram function and the ability
of the affected control rod to scram only with reactor
pressure at high reactor pressures.

B.l. B.2.0. B.2.2.]1, and B.2.2.2

With two or more control rod scram accumulators inoperable
and reactor steam dome pressure > [900] psig, it must be
verified within 20 minutes that adequate pressure is being
supplied to the charging water header (i.e., the pressure
supplied to the charging water header is > [940] psig).
With inadequate charging water pressure, all of the
accumulators cou'd become inoperable, resulting in a
potentially severe degradation of the scram performance.
The 20-minute Completion Time is considered a reasonable
time to verify the pressure and place a CRD pump into
service Lo restore the charging header pressure, if
required. This Completion Time also recognizes the ability
of the reactor pressure alone to fully insert all contro)
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 still
scram using only reactor pressure, but may not catisfy the

(continued)
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BASES (continued)

Control Rod Scram Accumulators
B 3.1.5

ACTIONS
(continued)

times in Table 3.1.4-1. in addition, the associated control
rod 1s declared INOPERABLE and LCO 3.1.3 is entered. The
1-hour Completion Time 1s 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, &
acility may consider implementing either declaring the
contro] rod scram times "slow" or declaring the contro) rod
inoperable 1f justified in the manner described under the
Required Actions of Condition A.)

Clolizloand C.2.2

With one or more control rod scram accumulators inoperable
and the reactor steam dome pressure < 900 psig, the pressure
supplied to the charging water header must be immediately
verified to be adequate by checking available controi room
indications (i.e., the pressure supglied to the charging
water header is > [940] psig). With the reactor steam dome
pressure < 900 psig, the function of the accumulators in
providing the scram force becomes much more important since
the scram function could become severely degraded during a
depressurization event or at low reactor pressures. 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 during the time the accumulator
is inoperable.

D1

Condition D is entered when the Reauired Actions and
associated Completion Times of Condition A, B, or C are not
met, or reactor steam dome pressure is inoperable, or
changing water header pressure is inoperable, and one or
more control rod scram accumulators are inoperable or one or
mere 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

(continued)
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Control Rod Scram Accumulators

B 3.1.5
. BASES (continued)
ACTIONS that all insertable control rods are inserted and that the
(continued) reactor is in a condition that does not require the active

function (i.e., scram and insertion) of the control rods.
This Required Action 1s modified by a Mote stating that the
ACTION is not applicable if all control rods associated with
the inoperable scram accumulators are fully inserted.

SURVETLLANCE 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
indicator 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 accumulator pressure of
[1520] psig is well below the expected  ressure of

(1750 to 2000] psig (Ref. 2).

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
available in the control room. [For this facility these
other indications constitute the following:]

I Declaring the accumulator inoperable when the minimum

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 rods scram time "slow" and
control rods inoperable.

REFERENCES 1. [Unit Name] FSAR, Section [ ], "[Title]."
2. [Unit Name] FSAR, Section [ ], "[Title]."
3. [Unit Name] FSAR, Section [ ], "[Title]."
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Rod Pattern Control
B 3.1.6

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.6 Rod Pattern Control

BASES

BACKGROUND

Control rod patterns during startup conditions are
controlled by the operator and the rod pattern controller
(RPC) (LCO 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%4
RATED RMAL POWER (RTP). The sequences effectively 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.

APPLIC"8LE
SATZ1Y AMALYSES

The analytical methods and assumptions used in evaluating
the CRDA are summarized in References | and 2. CRDA
analyses assume that the reactor operator follows prescribed
withdrawal sequences. These sequences define the potential
initial conditions ;br the CRDA amalysis. The RPC

(LCO 3.3.2.1) provides backup to o tor control of the
withdrawal sequences to ensure that the initial conditions
of the CRDA analysis are not violated.

Prevention or mitigation of positive reactivity insertion
events is necessary *< iimit the energy deposition in the
fuel, thereby preventing significant fuel damage which could
resuit in 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. 4), the
fuel damage 1imit of 280 cal/gm provides a mar?in of safety
from significant core damage, which would result in release
of radioactivity (Ref. 5 and Rev. 6). Generic evaluations
(Ref. 1 and Rev. 6) of a design basis CRDA (i.e., a CRDA
resulting in a peak fuel energy deposition of 280 cal/gm)
have shown that if the peak fuel enthalpy remains below

280 cal/gm, then the maximum reactor pressure will be less
than the required American Society of Mechanical Engineers
Code 1imits (Ref. 5) and the calculated offsite doses will
be well within the required 1imits (Ref. 7).

(continued)
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BASES (continued)

Rod Pattern .ontro)
B 3.1.6

APPLICABLE
SAFETY ANALYSES
(continued)

Control rod patterns analyzed in Reference 1 follow the
banked position withdrawal sequence (BPWS) described in
Reference 8. 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 specified banked positions (e.g.,
between notches 08 and 12). The banked positinns are
defined to minimize the maximum incremental control rod
worths without being overly restrictive during normal plant
operation. The generic BPWS analysis (Ref. [plant-specific
reference]) also evaluated the effect of fully inserted,
inoperable contrel rods not in compliance with the sequence,
to allow a limited number (i.e., eight) and distribution af
fully inserted, inoperable control rods.

Rod pattern contrel satisfies the requirements of
Criterion 3 of the NRC Interim Policy Statement.

LCO

Compliance with the prescribed control rod sequences
minimizes the potential consequences of a CRDA by 1imiting
the initial conditions to those consistenc with the BPHS,
This LCO only applies to OPERABLE control rods. For
inoperable control rods required to be inserted, separate
requirements e 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 < [10%] RTF, the
CRDA is a Design Basis Accident (DBA) and, therefore,
compliance with the assumptiorn: of the safety analysis is
required. When THERMAL POWER is greater than [10%] RTP,
there is no credible contro] rod configuration that results
in a control rod worth that could exceed the 280 cal/gm fuel
damage 1imit during a CRCA (Ref. 2). In MODES 3, 4, and §,
since the reactor is shut down and only a single control rod
can be withdrawn from a core cell containing fuel
assemblies, adequate SHUTDOWN MARGIN ensures that the
consequences of a CRDA are acceptable, ~‘nce the reactor
will remain subcritical with a single control rod withdrawn.

BWR/6 STS
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BASES (continued)

Rod Pattern Control
B3.1.6

ACTIONS

A.l and A.2

With eight or fewer OPERABLE control rods not in compliance
with the prescribed control rod sequence, ACTIONS may be
taken to either correct the control ro¢ pattern or declare
the associated control rods inoperable within 8 hours.
Noncompliance with the prescribed sequence may be the result
of "double notching," drifting from a control rod drive
cooling water transient, 1e|k1n$ scram valves, or a power
reduc:?on to 10% or less RTP before estatlishing the correct
control rod pattern. The number of OPERABLE control rods
not in compliance with the prescribed seqience is limited to
eight to prevent the operator from attempting to correct a
control rod pattern that significantly deviates from the
prescribed sequence. When the control ru¢ pattern is not in
compliance with the preccribed sequence, @'l control rod
movement should be stopped except for moves needed to
correct the control vod pattern, or scram ¢ warranted.

Required Action A.1 1s modified by a Nota which allows
control rods to be bypassed in Rod Action Control System
(RACS) to allow the affected control rods to be returned to
their correct position. This ensures that the control rods
will be moved to the corrvect postition. A control rod not in
compliance with the prescribed s nce 15 not considered
inoperable except as required by Required Action A.2.
OPERABILITY of control rods is detemmimned by compliance with
LCO 3.1.3 through LCO 3.1.5. The 8-howr Completion Time is
reasonavle, considering the restrictions on the number of
allowed out-of-sequence control rods and the low probability
of a CRDA occurring during the time the contro)l rods are out
of sequence.

B.1 and 8.2

If nine or more OPERABLE control rods are out of sequence
the control rod pattern significantly deviates from the
prescribed sequence. Control rod withdrawal should be
suspended immediately to prevent the potential for further
deviation from the prescribed sequence., Control rod
insertion to correct control rods withdrawn beyond their
allowed position is allowed since, in general, insertion of
control rods has less impact on control rod worths than
withdrawals. Required Action B.1 is modified by a Note that
allows the affected control rods to be bypassed in RACS 1n

(continued)
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Rod Pattern Control
B3.1.6

BASES (continued)

ACTIONS
(continued)

accordance with SR 3.1.6.2 to allow insertion only. With
nine or more OPERABLE control rods not in compliance with
BPWS, the Reactor MODE Switch must be placed in the shutdown
position within one hour. With the E 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 a reasonable time to allow insertion of
cont rods to restore compiiance, and is short relative to
tha Jow probability of a CRDA occurring with the control
“out of sequence,

SURVEILLANCE
REQUIREMENTS

“ptr R

Rl

.

Verifigation that the control rod pattern at a 24-hour
Frequency is i compliance with the BPNS ensures that the
assumptions Of the CROA analyses are met. The 24-hour
Frequency of this Surveillance was developed considering
that the pri check of the control rod pattern compliance
with the BPWS 1s performed by the RPC (LCO 3.3.2.1). The
RPC provides contro?ifid blocks to enforce the required
control rod sequence and is required to be OPERABLE when
operating < [10%] RTP,

Should a control rod be bypassed taslkcs;ﬁihe RPC will not
block movement of this control rod and therefore the
bypassing and movement of the bypassed control rod must be
verified under these conditions to ensure the bypassed
control rod is returned to its correct position. Requiring
the Surveillance prior to and during the movement of the
bypassed control rod is adequate considering the additional
administrative controls in place when a control rod is
bypassed.

REFERENCES

1. [Unit Name] FSAR, Section [ ], "[Current Cycle Safety
Analysis]."”

2. [Unit Name] FSAR, Section [15.4.9], "[Title)."

(continued)
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BASES (continued)

Rod Pattern Control
B3.1.6

REFERENCES
(continued)

NUREG-0979, "NRC Safety Evaluation Report for
GESSAR 11 BWR/6 Nuclear Island Design,
Docket No. 50-447." Section 4.2.1.3.2, April 1983,

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

NEDO-21778-A, "Transient Pressure Rises Affected
Fracture Toughness Requirements for Boiling Water
Reactors," December 1978,

Title 10, Code of Federal Regulations, Part 100.11,
“Determination of Exclusion Area Low Population Zone
and Population Center Distance."
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SLC System
$ 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.7 Standby Liquid Control (SLC) System

BASES

BACKGROUND

The SLC System is designec to provide the capability of
bringing the reactor, at any time in a fuel cgc1o. from full
power and minimum control rod inventory (which is at the
peak of the xenon transient), to a subcritical condition
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 explosive valves which
are provided in parallel for redundancy, and associated
piping and valves used to transfer borated water from the
storage tank to the reactor pressure vessel (RPV). [The
borated solution is discharged through the high pressure
core spray system sparger.)

APPLICABLE
SAFETY ANALYSES

[The SLC System 1s manually initiated from the main control
room as directed by the emergency operating procedures if
the operator believes the reactor cannot be shut down, or
kept shut down, with the control rods.] The SLC System is
used in the event that not enough control rods can be
inserted to accomplish shutdown and cooldown in the normal
manner. The SLC System injects borated water into the
reactor core to compensate for all of the various reactivity
effects that could occur during plant operation. To meet
this objective, it is necessary to inject a quantity of
boron which produces a concentration of 660 ppm of natural
boron in the reactor core at 68°F. To allow for potential
leakage and imperfect mixing in the reactor system, an
additional 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 1imits in Figure 3.1.7-2 are calculated such
that the required concentration is achieved accounting for
dil.tion in the RPV with normal water level and including
the water volume in one loop of the residual heat removal
shutdown cooling piping and in the recirculation loop
piping. This quantity of borated solution is the amount
which is above the pump suction shutoff level in the boron

(continued)

BWR/6 STS

(continued)

B 3.1-43 12/30/90 7:26pm



SLC System
B3.1.7

BASES (continued) '

APPLICABLE
SAFETY ANALYSES
(continued)
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Figure 3.1.7-1

(continued)
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SLC System

B 3.1.7
. BASES (continued)
APPLICABLE
SAFETY ANALYSES
(continued)
Figure 3.1.7-2
(continued)
(continued)
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SLC System
B 3.1.7

BASES (continued)

APPLICABLE solution storage tank. No credit is taken for the portion
SAFETY ANALYSES of the tank volume which cannot be injected.
(continued)
The SLC System satisfies the requirements of the NRC Interim
Policy Statement because operating experience and
probabilistic risk assessment have generally shown to be
important to public health and safety (Ref. 2).

The OPERABILITY of the SLC System provides backup capability
for reactivity control independent of normal reactivity
control provisions provided by the control rods. The
OPERABILITY of the SLC System is based on the conditions of
the borated solution in the storage tank and the
availability of a flow path to the RPV, including the
OPERABILITY of the pumps and valves. Two SLC System
subsystems are required to be OPERABLE, each co<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>