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PREFACE

This DRAFT NUREG presents the results of the Nuclear Regulatory Commission
(NRC) staff review of the Combustion Enginoori Owners Group (CEOG) propesed
new Standard Technical Specifications (STS). These new STS were developed
based on the criteria in the interim Commission Policy Statement on Technical
Specification Improvements for Nuclear Power Reactors, dated February 6, 1987,

The new STS will be used as bases for developing improved plant-specific
technical specifications by individua) nuclear power plant owners that have
PWRs designed by Combustion Engineering (CE). The NRC staff is fssuing this
draft new STS 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-1432,
"Standard Technical Specifications, Combustion Engineering Plants." 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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BASES

Reactor Core SLs
B 2.1.1

B 2.0 SAFETY LIMITS
Beactor Core Safety Limits (SLs) (Analog)

BACKGROUND

GDC 10 (Ref. 1) requires that specified acceptable fuel
design l1imits are not exceeded during steady-state
pation, normai operation transients, or anticipated
"atio’ al orcurrences (AOOs). This is accomplished with &
tire from nucleate boiling (DNB) design basis, which
sponds to a 95% probability at a 95% confidence leve)
MB will not occur and by requiring that fuel-

ine temperature stays below the melting temperature.

estrictions of this SL prevent overheating of the fue)
i ’.'-l=: possible ¢ladding perforation, that would
result in the release of fission products to the reactor
coolant. Qverheating of the fuel is prevented by
maintainipg the steady-state peak linear heat rate (LHR)
below the !agi' ch centerline fuel melting occurs.
Overheating of 1 cladding is prevented by restricting
fuel operation to wfthin the nucleate bo111ng regime, where
the heat-transfer eveff4cient §s large and the cladding-
surface temperature is fght1y sbove the cooiant-saturation
temperature. ok Al

)

Centerline fuel me1tin¥ occurs wh.p@  jocal LHR or power
peaking, in a region of the fuel 3¢ h enough to cause the
fuel-centerline temperature te weach the melting point of
the fuel. Expansion of the pe@llet upon centerline melting
may cause the peliet to stress the cladding to the point of
failure, allowing an uncontrolled release of activity to the
reactor coolant,

Operation above the bovndar¥ of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of DNB and the resultant sharp reduction in heat-
transfer coefficient. Inside the steam film, high-cladding
temperatures are reached and a cladding-water (zirconium-
water) reaction may take place. This chemical reaction
results in oxidation of the fuel cladding to a structurally
weaker form. This weaker form may also lose its integrity,
resulting in an uncontrolled release of activity to the
reactor coolant.

(continued)
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BASES (continued)

Reactor Core SLs
5218

BACKGROUND The proper functioning of the Reactor Protection System
(continued) (RPS) and steam generator (SG) safety valves prevents
violation of the reactor core SLs.
APPLICABLE The fuel cladding must not sustain damage as a result of

SAFETY ANALYSES

normal operation and AOOs. The reactor core SLs are
establ4shed to preclude violation of the following fue®
design criteria:

a. (here must be at least 95% probability at a 95%
nfidence level that the hot fuel rod in the core
not experience a DNB (this is referred to
hereafter as the §5/95 ONB criterien); and

b.  The hot fuel pellet in the core must not experience
centerling fuel melting.

The RPS setpoints (Ref. 2), in combination with all the
LCOs, is designed to pievent any anticipated combination of
transient conditions for Reactor Cealant System (RCS)
temperature, pressure, and T L POMER Tevel that would
result in a DNB of less than the DNB 1imit and preclude the
existence of flow instabilities,

Automatic enforcement of these reactor core Sis is provided
by the trip setpoints for the following functtons:

a. High pressurizer-pressure reactor trip;

o

Variable high-power reactor trip;

¢. Power rate of change-—high reactor trip;

d. Reactor coolant flow—low reactor trip;

e. SG safety valves;

f. SG pressure—low reactor trip;

g. SG water level—low reactor trip; and

h. Axial sowe: distribution—high reactor trip.

(continued)
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Reactor Core SlLs
B 2.1.1

(continued)

The limitation that the average enthalpy in the hot leg be
less than o equal to the enthalpy of saturated liquid also
ensures thal the AT measured by instrumentation, (used in
the RCS desin as a measure of tne core power) 1s
proportional to core power,

The SL represents a design reguirement for establishing the
RPS trip setpoints identified previously. LCO 3.2 ; 19
"Linear Heat Rate (LHR),"™ and LCO 3.2.5, Axia) Shape Index,
Or the assumed initial conditions of the safety analyses (as
indicated in the FSAR, Ref., 2) provide more restrictiva

Iimits to ensure thay the Sis are not exceeded.

The curves provided in Figure 2.1.1-]1 shows the loci of
points of THERMAL POWER, pressurizer pressure, and highest
opcrating loop cold leg temperature, for which the minimum
departure from nucleate boiling ratio (DNBR) 15 not less
than the safety analysis limit, and that fue) centerline
temperature remains below melting, or that the average
enthalpy in the hot leg is less than or equal to the
enthalpy of saturated liquid, or the exit Quality is within
the Timits defined by the DNBR gorrelation

oL 2.1.1 only applies in MODES 1 and 2 because these are the
only modes in which the reacter is critical Automat i
protection functions are required to be OPERABLE during
MODES 1 and 2 to ensure operation within the reactor core
Sts. The SG safety valves or automatic protection actions
serve to prevent RCS heatup to the reactor core SL
conditions or to initiate a reactor trip function (which
forces the unit into MODE 3). Setpoints for the reactor
trip functions are specified in LCO 3.3.1 and LCO 3.3 ¢,
In MODES 3, 4, 5, and 6, Applicability is not required,

since the reactor is not generating significant THERMAL
POWER

(continued)

(continued)




Reactor Core SLs
8 R.1.1

BASES (continued) .

860 - FOR PRE-CLA ;
OPERATION ONLY

LIMITS CONTAIN NO ALL
FOR INSTRUMENT
540 I PLUCTUATIONS

VALID FOR AXIAL SHAPES AND
INTEGRATED ROD RADIAL PEAKING
520 t— FACTORSE WITHIN LIMITS

REACTOR OPERATION LIMITED TC ' ' 38
THAN 500 °F BY ACTUATION OF THE

MAXIN "¢ COLD LEG TEMPERATURE °F

SECONDARY SAFETY VALVES
00
ABO
ACCEPYABLE
OPERATION
60 ' ' .
0 0.2 0.4 0.8 0.8 1.0 1.2 .4 16 1.8 2.0

FRACTION OF RATED THERMAL POWER

Figure 2.1.1-1
Reactor Core Thermal Margin Safety Limit

CEOG STS B2.0-4 01/04/91 3:27pm



Reactor Core Sls
8 2.1.1

‘ BASES (continued)

SAFETY LIMIT
VIOLATIONS
CECG STS

2.2.1

If SL 2.1.1 is violated, the requirement to go to MODE 3
places the plant in a MODE in which this SL is not
applicable.

The allowed Completion Time of 1 hour recognizer the
i tance of bringing the plant to a mode of vperation

® this SL is not applicable. Alsc, the Completion Time
of 1 r ensures that the probability of an accident
occurcgzg during this period is minimal.

L3

If SL,Cfl.l is wiolated, the NRC Operations Center must be
notiffed within 1 hour. This is in accordance with
10 CFR 50.72 (Ref. 3).

2.2.4

If SL 2.1.1 1s violated, the appropriate senior management
of the nuclear p!ggg and the utility shall be notified
within 24 hours. is 24=hour period provides time for tne
plant operators and siaff to take the appropriate immediate
action and assess the condition of the plant before
reporting to the senior management,

2.2.9

If SL 2.1.1 is violated, a Licensee Event Report shall be
prepared and submitted within 30 days to the NRC, the senior
management of the nuclear plant, and the utility Vice-
President-—Nuclear Operations. This requirement is in
accordance with 10 CFR 50.73 (Ref. 4).

2.2.6

If SL 2.1.1 is violated, restart of the unit shall not
comnence until authorized by the NRC. This requirement
ersures the NRC that all necessary reviews, analyses, and
actions are completed before the unit begins its restart to
normal operation,

(continued)
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Reactor Core Sls
B 2.1.]

BASES (continued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendi= A, General Design Criterion 10, "Reactor
Design," 1988.

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

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

4. Title 10, Code of Federal Regulations, Part 50.73,
“Licensee Event Report System. "
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RCS Pressure SL
B2.1.2

B 2.0 SAFETY LIMITS

B 2.1.2 Reactor Coolant System (RCS) Pressure Safety Limit (SL) (Analog)

BASES

BACKGROUND

T R e A T D A T S A T T e R S S S S T £ S SN TS Bl SRR S 8 ST oo

The SL on RCS pressure protects the integrity of the RCS
against overpressurization. In the event of fuel-cladding
fatlure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in

preventing the release of fission products into the

_ By establishing an upper limit on RCS pressure,
d RCS integrity is ensured. According to 10 CFR 50,
1xi‘§% 14, "Reactor Coolant Pressure Boundary," and
GOC 15, ®Reactor Coolant System Design" (Ref. 1), the

reac '”iho]ant'pressure boundary (RCPB) design conditions
urct exceeded during normal operation and anticinated
operational oecurrences (AOOs). Also, according to GDC 28
(Ref. 1), ‘leactivt}y Limits," reactivity accidents
including rod ejeetion, do not result in damage to the RCPB
greater than 1imited local yielding

ihe design pressume of the RCS is 2500 psia. During norma)
operation and AO@S, the RCS pressure is kept from exceeding
the desi?n pressure by more tham 10%, in accordance with
Section I11 of the American Society of Mechanical Engineers
(ASME) Code (Ref. 2). As an assu e of system integrity,
all RCS components are hydrostatigi !‘;ested at 125% of
design as specified in tne ASME uirements prior to
initial operation, when there 48 no fuel in the core. If
repairs or replacements that would require a full
hydrostatic test of the RCS are necessary, the fuel must be
completely offioadea before the RCS exceeds the maximum
pressure specified in this SL. Removing fuel from the
ves?el precludes fission products from entering the reactor
coolant.

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

CEOG STS

(continued)
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RCS Pressure S|
8 2.1.2

i

BASES (continued)

APPLICABLE Tha RCS pressurizer safety valves, the matn steem safety

SAFETY ANALYSES valves (MSSVs), and the reactor high-pressure trip have
settings establishec to ensure that the RCS pressure SL will
not be exceeded,

The RCS pressurizer safety valves are sized to prevent
system pressure from exceeding the desicn pressure by more
than 10%, An accordance with Section 111 of the ASME Code
‘or Nuclear Power Plant Components (Ref. 2). The transient
that establighes the required relief cupacity, and hence the
valve-size reQuirements and 11ft settings, is a [complete
1088 of external load without a direct reactor trip.)

Durd the transtent, no control actions are assumed except
thatn?he safety valves on the secondary plant are assumed to
open when Lhe Steam pressure reaches tne secondary nlant
safety valve settings and nominal feedwater supply is
maintained.

The Reactor Protection System (RPS) trip setpoints (Ret, 3),:
together with the settings of the MSSVs (Ref. 4), provide
pressure protection for normal oparation and A0Os. In
particular, the reactor h¥gli-pressure trip setpoint is
specifically set to pravide protection against
overpressurization (Ref. )., SAZecy amalyses for btoth the
high-pressure trip and the RCS pressurizer safety valves are
performed using conservative assumptions relative to
pressure-control devices.

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

a. Pressurizer power-opereted relief valves { PORYs);
b Steam 1ine relief valve;

Steam Dump System;

RCS;

Pressurizer Level Control System; or

Pressurizer spray valve.

(continued)
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RCS Pressure SL
B2.1.2

. BASES (continued)

SAFETY LIMITS The maximum transient pressure alilowable in ths RCS pressure
vessel under the ASM{ Code, Section III, 1s 110% of design
pressure. The maximum transient pressure allowable ‘n (he
RCS piping, valves, and fittings uniler [USAS, Section B31.1,
Ref. 6] 13 1208 of desiga pressure., The most 1imiting of
those two allowance; is the 110 of cesign pressure;
therefore, the 3L on maximum allowable RCS pressure is
estabiished at 2735 psig.

APPLICABILITY SL 2,1.2 applies tn MODIS ! through & recause ¢ is
conceivable to approach or excead this 3L in these MODES due
‘to overpressurization events. The SL is not 2pplicabie in
MODE 6 | use the reactor vessel head closure »lts are not
fully tightensd, making i1 impossible to pressurize the KCS.

-

SAFETY LIMITY e A

VIQLATIONS :
If the RCS pressumg SL is violaied when the rcactor is in
MODE 1 or 2, the requi t 18 to restore compliance within
15 minutes and be in 3 withir 1 hour.

[f the RCS pressure SL is violated 4n MODE 1 or 2, the
reactor vessel tempevature would be wel) ahove the
transition temperature at which reactor vessel metal goos
from being ductile to being nomductile. Given tha: the
reactor vessel metal is ductile, = pressure increase above
100% of design pressure does not challenge RCS integrity as
much as it would if the reactor vessel were in a non-ductile
state; therefore, 15 minutes to restore pressure impli.s
immediacy.

The allowed Completion Time of 1 hour recognizes the
importance of reducing power level to a mode of operation
where the potential for cnallenges to safety systems is
minimized.

2.2.2.2

If the RCS pressure SL 1s exceeced in MODE 3, 4, or S, RCS
pressure must be restoret¢ to within the SL value within
5 minutes.

(continued)

. (continued)
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BASES (continued)

RCS Pressure SL
B2.1.2

SAFETY LIMIT
VIOLATIONS
(continued)

CtoG STs

s A e o

Exceeding the RCS pressure SL in MODE 3, 4, or 5 is more
severe than exceeding this S. in MODE 1 or &, since the
reactor vessel temperature may be lower and the vessel
material consequently less Juctile. As such, oressure wust
be reduced to less than the SL within 5 minutes. TRis
action does not require reducing MODES, since this would
require reducing temperature, which would compound the
problem j adding thermal gradient stresses to the existing
: $S,

z:.iﬁw*

tccordance |
':, x,
2.2.4

If the RES pro?ture ﬂﬁl‘, lated, the appropriate senior
management of the awilzse+ plant and the utility shall be
notified within 28 ?nis 24-hour period provides time
for the plant operitors a* <t ff to toke the appropriate
{mmediate action ani{ tg #ssvss the dugdition of the plant
before reporting to th *senhw mwﬁl

2.2.5 4!

If the RCS pressure SL 1s violated, a LtCeniab Event Report
chall be preparad and suomitted witddn 30 days to the NRC,
the scnior management of the nucl<ar plant, and the utility
Vice-President~-Nuclear Opergtions. This requirement is in
accordance with 10 (Fk 50 73 [Ruf. B).

2.2.8

if the RUS pressure £L is violated, restart of the unit
shall not cormence until authorized by the NRC. This
requirement 2nsures the NRC that all necessary reviews,
anaiyses, and accinu are complated before the unit begins
its restart to norra® operatior.

SL is violated, thy NRC Zper~tions
St ¥fted within 1 hour, Thiz ‘s n
'ﬁéf )»;60.72 (Ref. 7).

(continued)
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‘ BASES (continued)

RCS Pressure S
BZ.l.2

REFERENCES 1.
o 3.
"
5,
6.
CEOG STS

Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 14, “"Reactor
Coolant Pressure Boundary": General Design
Criterion 15, "Reactor Cou.ant System Design®; and
General Design Criterion 28, "Reactivity Limits."

American Society of Mechanical Engineers Boiler and
Pressure Vessel Code, Section 111, "Nuclear Power
lant Components," Article NB-7000, “"Protect or
fnst Overpressure.”

n

{0 ¢t Name) FSAR, Section [ ], *[Title]."

"(glgt'uunga FSAR, Section [ ], “[Title)."
[Unft Name) FSAR, Section [ ), "[Title)."

USAS B31.1, Standard Code for Pressure Piping,
Amevfcan Scclety of Mechanical Engineers, 1967,

Title 10, of Feders) Ro?ulations. Part 50.72,
“Immediate fication Requirements for Operating
Nuclear Powsr Reacters."

Title 10, Code of Federa! R ations, Part 50.73,
"Licensee Event Report System,®
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Reactor Core SLs
8 2.1.1

B 2.0 SAFETY LIMITS

B2.1.1

BASES

BACKGROUND

Reactor Core Safety Limits (SLs) (Digital)

GDC 10 {Rnf. 1) requires that specified acceptable fue)

gn Timits are net Cxceeded during steady-state
fon, nermei operationa' transients, and anticipated
pnal cecurrences (ADGs). This 1s accomplished with a
from nucleate boiling (DNB) Jesign basis that
ds to a 95% probability at a 95X confidence level
- not occur and by requiring that fuel-
perature stays below the melting temperature.

of this SL prevent overheating of the fuel
possible cladding perforation, that would
lease of fisrion yroducts to the reactor
rhea the fuel is prevented by
~ tate, peak linear heat rate (LHR)
h centerline fuel uelting occurs,
1n? is prevented by

thin the nucleate boiling
ffictent is large and the
fghtly above the coolant-

coolant
maintaingn
below the

Overhesting
restricting fuel
regime where th
cladding-surface
saturation tempera

Centerline fuel melting occurs
peaking, in a region of the f enough to cause the
fuel-centerline temperature ach the uoltin? point of
the fuel. Expansion of the let upon centerline melting
may cause the pellet to stress the cladding to the point of

fatlure, allowing an uncontrolled release of activity to the
reactor coolant.

local LHR, or power

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of DNB and the resultant sharp reduction in the
heat-transfer coefficienc. Insice the steam film, high-
cladding temperatures are reached aa a ciadding-water
(zirconium-water) reaction may take place. This chemica)
reaction results in oxidation of the fuel ciadding to a
structurally weaker form. This weaker form may lose its

integrity, resulting in an uncontrolled release of activity
to the reactor coolant,

(continued)
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BASES (continued)

Reactor Core SLs
821.1

BACKGROUND
(continued)

The proper functioning uf the Reactor Protaction System
(RPS) and steam generator (5G) safety valves prevents
violation of the reactor core Sis.

APPLICABLE
SAFETY ANALYSES

The fue)
normal ¢

ladding must not sustain damage as @ result of
tion and AOOs. The reactor core SLs are
Mo preclude violation of the following fuel

at least a 95% probability at a 95%
] that the hot fuel rod in the Zore
ce DNB (this 1s referred to hereafter

b et in the core must not experience

The RPS setpoint
designed to preve
conditions for Reactor
pressure, and THERMAL
departure from nuclear Wo
DNBR 1imit and preclude

tion with all LCOs, are

combination of transient

(Rcsz temperat: -+,

would result i :

BR{ of less than the
ow instabilities.

Automatic enforcement of these reactor s 1s provided

a. High pressurizer pressure re rtrip;
b. Low pressurizer pressure reactor trip;

¢, Linear power level—-high reactor trip;

d. SG pressure—low reactor trip;

e. Core protection calculators reactor trip;
f. SG safety valves;

g. S6 level-—low reactor trip;

h, S6 level-——high reactor trip;

(contitiued)
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leactor Core SLs

B2.1.1
. BASES (continued)
APPLICABLE i, Reactor coolant flow—low reactor trip; and
SAFETY ANALYSES
(continued) J. Control element assembly calculators reactor trip.

The Timitation that the avoruge enthalpy in the hot leg be
less than or equal to the enthalpy of saturated liquid also
res that the AT measured by instrumentation (used in the
tion system design as a measure ov the core power) is
fonal to core power.

presents a design requirement for establishing the
stem trip setpoints fdentified previously.
ear Heat Rate (LHR)," and LCO 3.2.4,

ucleate Bo1ling atio (DNBR)," or the
sgonditions of the safety analyses (as
FSAR, Ref. 2), provide more restrictive
that ‘e SLs are not exceeded.

SAFETY LIMITS  SL 2.1.1.1 #hd Sug@ll¥ 1.2 emsure that the minimun ONER i

not less than the es limit and that fue)

’ centerline temp low melting, or that the
avera?e enthalpy less than or equal to the
enthalpy of satura t the exit quality fis
within the 1imits defined by the correlation,

The minimum value of the DNBR
design basis ADOs is limite
statistical combination of HF correlation and
engineering factor uncertainties and is established as an
SL. Additional factors such as rod bow and spacer grid size
and placement will determine the 1imiting safety system
settings (LSSS) required to ensure that the SL is
maintained. Maintaining the d{namically adjusted peak LHR
to < 21 kW/ft ensures that fuel-centerline melt will not
occur during normal uperating conditions or design AOOs.

APPLICABILITY SL 2.1.1.1 a4 SL 2.1.1.2 only apply in MODES 1 and 2
because these are the only MODES ir which the reactor is
critical. Automatic protection tunctions are required to be
OPERABLE during MODES 1 and 2 to ensure operation within the
reactor core SLs. The SG safety valves or automatic

(continued)
. (continued)

CEOG STS B 2.0-3 01/04/9]1 3:04pm




BASES (continued)

Reactor Core SLs
b2.1.)

APPLICABILITY
(continued)

protection actions serve to prevent RCS heatup to the
reactor core SL conditions or to inftiate a reactor trip
function (which forces the unit into MODE 3). Sztpoints for
the ;eactor trip functions are specified in LCO 3.3.1 and
LCO 3.3.2.

In MODES 3, 4, 5, and 6, Applicability is not required,
since the reactor is not generating significant THERMAL
POWER,

SAFETY LIMIT
VIOLATIONS

- ———

Ll

I1f SL 2.0.0.0 or SL 2.1.1.2 15 violated, the requirement to
go to MODE 3 places the plant in a MODE in which this SL is
not applicable.

The allowed Completion Time of 1 hour recognizes the
importance of brtg'il‘ the plant to a MODE where this SL is
not applicable. 50, the Completion Time of 1 hour ensures
that the time period of operation outside of the safety
analyses is minimal,

.23

If SL 2.1.1.1 or 5L 2.1.1.2 is violated, the NRC Operations
Center must be notified within 1 hour. This 4s in
accordance with 10 CFk 50.72 (Ref. 3).

k2.4

If SL 2.1.1.1 or SL 2.1.1.2 is violated, the appropriate
senior management of the nuclear plant and the utility shall
be notified within 24 hours. This 24-hour period provides
time for the plant operators and staff to take the
|gpropri|to immediate action and assess the condition of the
plant before reporting to the senior management.

2.2.5

If SL 2.1.1.1 or SL 2.1.1.2 is violated, a Licensee Event
Report shall be prepared and submitted within 30 days to the
NRC, the senior management of the nuclear plant, and the

(tontinued)

CEOG STS

(continued)

B 2.0-4 01/04/91 3:04pm



Reactor Coure Sis
B2.1.]

BASES (continued)

SAFETY LIMIT

utility Vice-President——Nuclear Operations. This

VIOLATIONS requirement is 17 accordance with 10 CFR 50.73 (Ref. ¢ .
(continued)
2.2.6
If SL 2.1.1.1 or SL 2.1.1.2 1s violated, restart of the unit
shall not commence until authorized by the NR(. This
requirement ensures the NRC that all necessary reviews,
alyses, and actions are completed before the unit begins
. 1ts restart to normal operation.
-\4":#
REFERENCES 1. Tighe 10, Code of Federal Regulations, Part 50,
pdix Ay General Design Criterion 10, "Reactor
sfgn," 1988,
2. [Unig Wame) FSAR, Section [ ], "[Title)."
3. Title )0, Cede of Federal Regulations, Part 50.72,
"Immediate \, tification Requirements for Operating
Nuclear Power Reactors.®
4. Title 10, Code of Federal Regulations, Part 50,73,
"Licensee Event Report System,"
coam w:
CEOG STS
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RCS Pressure SL
B2.1.2

B 2.0 SAFETY LIMITS
B2.1.2 Reactor Coolant System (RCS) Pressure Safety Limit (SL) (Digital)

BASES

BACKGROUND

The SL on RCS pressure protects the integrity of the RCS
against overpressurization. In the event of fuel-cladding
fatlure, fission products are released into the reactor

The RCS then serves as the primary barrier in
ng the release of fission products into the
By establishing an upper 1imit on RCS pressure,
fntegrity 1s ensured. Accord.ng to 10 CFR 50,
14, "Reactor Coolant Pressure Boundary," and
Coolant System Design" (Ref. 1), the
ressure boundary (RCPB) design conditions
during normal operation and anticipated

oper pecurrences (AOOsz. Also, according to GDC 28
(Ref. 1) activity Limits," reactivity accidents
1ncludid?;*od y do not result in damage to the RCPB
greater ' ocal yielding.

.4

The design pressu of the RCS is 2500 psia. During normal
oﬁaration and A " the pressure is kept from exceeding
the design press 'g ore than
Section 111 of the icam Soc
(ASME) Zode (Fef. 2). As an assu
all RCS components are hydrostat
Jesign pressure as specified in th Code requirements
prior to inftial operation, “there is no fuel in the
core. If repairs or replac ts that would require a full
hydrostatic test of the RCS are necessary, the fuel must be
completely offloaded before the RCS exceeds the maximum
pressure specified in this SL. Removing fuel from the
ves§e1 precludes fission products from entering the reactor
coolant,

0%, in accordance with
. of Mechanical Engineers
of system integrity,
tested at 125% of

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

CEOG STS
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BASES (continued)

RCS Pressure SL
B2.1.2

APPLICABLE
SAFETY ANALYSES

The RCS pressurizer safety valves, the main steam safety
valves (MSSVs), and the reactor high ressure trip have
settings established to ensure that the RCS pressure SL will
not be exceeded,

The RCS pressurizer safety valves sre sized to prevent
z:ton pressure from cxcood.ng the desiyn pressure by more
than lOl. in accordance with Section 111 of the ASME Code
for Nyglear Power Plant Components ‘Rof 2). The transient
tha tabTishes the required relief capacity, and hence the
=i~s1zi irements and 11ft settings, 1s a [complete

of axtg:ual load without a direct reactor trip.|
Du nsfent, no control actions are assumed except
that valves on the secondarg piant are assumed to
open whnn an pressure reaches the secondary plant
scfety val scts;ngt and nominal feedwater supply is
maintained.

The Reactor Protecti tl, (RPS) trip setpoints (Ref, 3),
together with the settings of the MSSVs (Ref. 4), provide
pressure protection al operation and A s In
particular, the reactor high-pressure trip setpoint is
specifically set to grovido protection against
overpressurization (Ref. 5), Safety amalyses for both the
high-pressure trip and the ‘CS prassurizer safety valves are
performed using conservative assumptions u.]otivo to
pressure-control devices. “
More specifically, no credit is taken for operation of the
following:

a. Pressurizer power-operated relief valves (PORVs);
b. Steam line relief valve;

c. Steam Dump System;

d. Reactor Contral System;

e. Pressurizer Level Control System; or

f. Pressurizer spray valve,

CEOG STS
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RCS Pressure SL
B2.1.2

BALES (continued)

SAFETY LIMITS The maximum transient pressure allowable in the RCS pressure

vessel urder the ASME Code, Section III, is 110% of dosian
ressure. The maximum transient pressure allowable in the
gcs piping, valves, and fittings under [USAS, Section B31.1,
Ref. 6) is 120% of design pressure. The most 1imiting of
these two allowances 1s the 110% of design pressure;
therefore, the SL on maximum a)'~wehle RCS pressure is
established at 2735 psig.
il

A — -’
APPLICABILITY' . SL 2,0.% applies in MOD'S 1 through § because it is
LY geag‘l#a ‘o approach or exceed this SL in these modes due
. v surization events, The SL 1s not applicable in

8 begause the reactor vessel head closure bolts are not
fully tightened, making it impossible to pressurize the RCS.
- ”
SAFETY LIMIT R.R. N8

VICLATIONS

1f the RCS pressqu SL is violated when the reactor is in
MODE 1 or 2, the requi L 18 to resiore compliance within
15 minutes and be in 3 within 1 hour.

I'f the RCS pressure SL i1s violated ¥m MODE 1 or 2, the
reactor vessel temperature would _2 1 above the
transition temperature, at whigh peac vessel metal goes
from being ductile to being ictile. Given that the
reactor vessel metal is ductile, a pressure increase above
100% of design pressure does not challenge RCS integrity as
much as it would if the reactor vessel were in a non-ductile
state; therefore, 15 minutes to restore pressure implies
immediacy.

The allowed Completion Time of 1 hour recognizes the
importance of reducing power level to a mode of operation

where the potential for challenges to safety systems is
minimized.

2.2.2.2

If the RCS pressure SL is exceeded in MODE 3, 4, or 5, RCS
pressure must be restored to within the SL value within
5 minutes.

(continued)

(continued)
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BASES (continued)

RCS Pressure Si
B2.1.2

SAFETY LIMIT
VIOLATIONS
(continued)

Exceeding the RCS pressure L in MODE 3, 4, or 5§ 1s more
severe than exceeding this SL in MODE 1 or 2, since the
reactor vessel temperature may be low: and the vesse!
material consequently less ductile. As such, pressure must
be reduced to less than the SL within 5 minutes. This
action does not require reducing MODES, since this would
require reducing modes since this would require reducing
temperature, which would compound the problem by adding
thermal gradient stresses to the existing pressure stress.

k3
1f the RCS pressure St is violated, the NRC Operations

Center must be notified within 1 hour, This is in
accordance with 10 CFR 50.72 (Ref. 7).

e.2.4

1f the RCS pressure SL 18 violated, the appropriate senior
management of the nuclear plant and the utility shall be
notified within 28 houps, This 24-hour period provides time
for the plant opentorl.ﬂ‘d staff to take the appropriate
immediate action .. d to #ssess the dition of the plant
before reporting o the sepfor management.

2.2.%

If the RCS pressure SL 1s vivlated, a Licensee .vent Report
shall be prepared and submitted within 30 days to the NRC,
the senfor management of the nuclear plant, and the utility
Vice-President—Nuclear Operations. This requirement is in
accordance with 10 CFR 50.73 (Ref. 8).

2.2.8

If the RCS pressure SL is violated, restart of the unit
shall not commence until authorized by the NRC. This
requirement ensures the NRU that all necessary reviews,
analyses, and actions are completed before the unit begins
fts restart to normal operation.

CEOG STS
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RCS Pressure SL
B z|l'2

. BASES (continuad)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Dasign Criterion 14, "Reactor
Coolant Pressure Boundary"; Gereral Design
Criterion 15, "Reactor Cooiant System Design"; and
General Design Criterion 28, "Reactivity Limits.*

2. American Society of Mechanical Engineers Boiler and
Pressure Vessel Code, Section 1!1, "Nuclear Power
Plant Components,” Article NB-7000, "Protection
Against Overpressure.”

3. fUnit Name] FSAR, Section [ ], "[Title]."

& [Usft Name] FSAR, Section [ ], "[Title]."

5. {Untt Name] FSAR, Section [ ], “[Title]."

€

USAS @ 31.1, Stamdard Code for Pressure Piping,
American Sectety of Mechanical Engineers, 1867,

7. Title 10, Code of Federa) Regulations, Part 50.72,
“Immed{ate “:Hcatm.mquirmnts for Operating

. Nuclear Power o_aqm.
8. Title 10, Code of Federa Regulations, Part 50.73,
"Licensee Event Report System,®

JA u[nix;
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LCO Applicabilit
g 3.0

° B 3.0 APPLICABILITY

B3.0 Limiting Conditions for Operation (LCO) Applicability

BASES

LCO
LCO
LCO
LCO
LCO

WWwwww
- - ® =

cCOoOoCO
0N B Gl PO e

LCO 3.0.1, LCO 3.0.2, LCO 3.0.3, LCO 3.0.4, and LCO 3.0.5
establish the gcnorni regquirements applicable to al)
fications unless otherwise stated. This includes
cations regarding the ?rograls in Section 5.7.4,
o s and Manuals,” as well as LCOs contained in
AV ps 3.1 through 3.9,

Lco 3.0.1

WODES or other specified Conditions of the

" stn‘khs the requirement to meet LCOs when the
ity statement of each specification,

LCo 3.0.2

‘ that ug:n discovery of a failure to
meet an LCO, the | RCTIONS shall be met. The
Completion Time of each Requt Action For an ACTIONS

t

Condition is app ta=%g point in time it 1s
discovered that an er sitUption exists (1.e., that
the LCO 1s not met) associated wi Condition. Following
this discovery, the associated C 1s entéred, The
Required Actions establish tho 1 measures that
must be taken within specified letion Times when the
requirements of an LCO are mot met. Concurrent entry into
all applicable ACTIONS Conditions is a requirement to be
followed in each specification. The Required Action(s)

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

There are two basic types of Required Actions. The first
type of Required Action has an associated time limit in

ich the entered Condition must be corrected. This time
Timit {s the Completion Time to place required equipment in
operation, or to restore an inoperable system or component
to OPERABLE status, or to resiore variables to within
specified 1imits. 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 Applicabilitg
B 3.

L0 3.0.2
(continued)

in which the specification no longcr applies. (Whether
stated as & Required Action or not, correction of the
entered condition 1s the first action *hat is to be
considered upon entering ACTIONS.) The socond type of
Reguired Action specifies the remedial measures that permit
continued operation of the facility that is not further
restricted by the Completion Time. In this case,

to the Required Actions provides an acceptable
ty for continued operaticn. This tyqo of
}s)counon throughout the Technica

(1§

Thii m cation establishes that performance of the
Requ 'Mﬂ‘n the s oc!fiod C letion Times
constitutes: with the s0 establishes,
however, the porforM¢nco of the Required
Actions is not when an LCO 1s met within the
associated C on Time, galass otherwise stated in the
, , This 1is equivalent to stating
Condition prior to the

Completion Time(s) makes t
co::glzg the performance of the

¥ (s)a

This specification 1s written for the general case in
which more than one of the stated Condit¥gns are
concurrently applicable. As each Condi 45 resolved, the

Required Action(s) for that rondnion onger need be
performed.

that correction of
expiration of the $pe
unnecessary to continue
associated Required Ac

A Condition once entered or on¢ fcable is resclved
either by completing corrective dres such that it no
lenger exists or by placing the f ¢ility 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. Th2 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 corrosgondinq
Conditions have been resolved also applies to the category

(continued)
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BASES (continued)

LCO Applicability
B 3.0

Lco 3.0.2
(continued)

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

Usually, the Required Action for a Condition of this type is
to go to an inapplicable MODE or other specified Condition,
The performance of such a shutdown Required Action may be
suspended 1f the LCO Required Action that was not performed
is completed or if the LCO is restored. 1f the shutdown had
:::en.dod to the point where a MODE change had occurred,

e

F, returning to the prcviouslg applicable MODE or
spoczzsod Condition is not allowed by LCO 3.0.4, unless
otherwise specified.

It 1s possible in some LCOs (but un11k01<) to enter and exit
two or more ACTION's Conditions repeatedly, in such a manner
that facility lzeration could continue indefinitely without
ever havinz restored the LCO (f.e., the facility is always
in at 1 one of Conditions). Because of the risk
associated with facility operation with certain
LCOs unmet, Specifigation 1.3 1imits such operation to the
lcngcr of the specified Completion Times for the Conditions

that are concurrently entered. This limitation does not
apply to Conditions the u‘sociatod Required Actions,
1; mft. permit conti eperation for an unlimited period
of time.

The Completion Times of the Required Actions are also
applicable when a system or component {¢ removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of surveillances, preventive maintenance,
corrective maintenance, or investigation of operational
problems. Entering ACTIONS for these reasons must be done
in a manner that does not compromise safety. It is not
intended that intentional entry into ACTIONS be made for
operational convenience. Intentionai entry into ACTIONS
Conditions with shutdown Required Actions (1.e., Actions
requiring a change in MODE) {s strongly discouraged and
should be considered only in extreme circumstances. This is
tc Timit routine voluntary removal of redundant equipment
from service in 1ieu of other alternatives that would not
result in redundant equipment bein? inoperable. Individual
sﬁecifications 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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BASES (continued)

LCO App)icability
B 3.0

LCO 3.0.2
(continued)

Required Actions are applicable when this time limit
expires, 1f the SR has not been compieted. When a change in

£ or other specified Condition 1s required to comply with
kequired Actions, the facility may enter a MODE or other
specified condition in which a new specification becomes
applicable. Upon the new srecification becoming applicable,
immediately enter u)) ACTIONS Conditions that apply, unless
otherwi ecified. The Completion Times of the associated
Requi fons would apply from the point in time that the
new specification became applicable.

+4
— v

Lo 3.0.3

LCO 3.0.% es {shes the Required Actions that must be
implemented an LEO 15 not met;

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

b.  The condition of e.l’ci\ity is not sgocifically
addressed by the § ated ACTIONS, This means that
no combination of ftions stated in the ACTIONS can
be made that exactl the actual
condition of the

¢ onds to
c}itA . Sometimes, possible
combinations of Conditfons wre su 'ihat goin

to
LCO 3.0.3 is warranted; in such cas the AC?IONS
specifically state & Condition cor
combinations and also that LCO 3.0.
fmmediately.

ing to such
entered

This specification delincates the time limits for placing
the facility in a sare MODE or other specified condition
when operation cannot be maintained within the limits for
safe operation as defined by the LCO and 1ts ACTIONS. It is
not to be used :° an operational convenience that permits
routine volunta:y removal of redundant systems or components
from service in 1ieu of other alternatives that would not
result in redundant syitems or components being inoperable.
Intentional entry into LCO 3.0.3 for operational convenience
constitutes noncompliance with the TS. Under suitable
circumstances, intentional entry into LCO 3.0.3 for
corrective action or repairs may be justified, but prior
notification of the HRC should go considered

(continued)
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LCO Applicability
B 3.0

. BASES (continued)

LCO 3.0.3 After entering LCO 3.0.3, 1 hour 1s allowed to prepare for
(continued) an orderly shutdown before inftiating a change in facility
operation. This includes time to permit the operator to
coordinate the reduction in electrical generation with the
Toad 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
p ed in a controlled and orderly m/iner that is well
within the specified maximum cool-down rete and within the
capabilities of the facility, assuming thai only the minimum
requi equipment 1s OPERABLE. This reduces thermal
stre, on components of the Reactor Coolant System (RCS)
.:’. e potential for a plant upset that could challenge
ty systems under conditions to which this specification
applies. The use and interpretation of specified times to
complete the actions of LCO 3.0.3 shall be consistent with
the discussdon of Specification 1.3, "Completion Times."

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

‘ « The LCO 1s now met;
b. Remedial measures have restored the facility to an LCO
Condition for which the Requi Actions have now been
performed, where such ACTIONS pemmit operation in that
Londition for either a 1imited or unlimited period of
time; or

€. Remedial measures have restored the facility to a
Condition for which the Completion Times of the
Required Action(s) have not expired. For example,
while in MODE 1, one of the two lodine Cleanup System
trains is declared inoperable. The corresponding
Condition for one inopurable train is entered and
7 days are allowed to restore the train to OPERABLE
status. Then, the second train is declared inoperable
at a time 24 hours into the Completion Time. Since no
ACTIONS Condition is provided for both trains being
inoperable, LCO 3.0.3 must be entered. If one of the
trains is made OFERABLE while still in MODE 1, for
example at time 30 hours (6 hours into LCO 3.0.3),
then the shutdown may be halted and operation can

(continued)

. (continued)
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BASES (continued)

LCO Applicability
B 3.0

LCO 3.0.3
(continued)

continue in the Condition of one train being
inoperable. In this example, that would mean
operation for another 5 days, 18 hours. If the train
is restored to OPERABLE status after going to MODE 2,
3, 4, operation could continue only in the MODE that
the facility is in when LCO 3.0.3 1s exited. This is
because LCO 3.0.4 does not permit MODE changes when
the LCO is not met.

The time 1imfts of Specification 3.0.3 allow 37 hours for
the facility to be in MODE 5 when a shutdown is required
during MODE 1 operation. If the facility is in a higher-
numbered MODE of operation when a shutdown is required, the
time Yimit for reaching the next higher-numbered MODE
applies. 1f & higher-numbered MODE is reached in less time
than allowed, however, the total allowable time to reach
MODE 5, or othe~ applicable MODE, i¢ not reduced. For
example, if MODE 3 is reached in 2 hours, then the time
allowed to reach MODL 4 §s the next 11 hours, because the
total time to reach MODE 4 1s .ot reduced from the allowable
Timit of 13 hours. Therefore, if remedial measures are
completed that would permit a retuarn to MODE 1, a penaity is
not incurred by having te reach a higher-numbered MODE of
operation in less than the total time allowed.

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides Required Actions
for Concitions not stated in other Sescif"_,ions. The
requirements of LCO 3.0.3 do not apply ¥n S5 and 6
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, 3, or 4) 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 where
requiring a facility shutdown, in accordance with .C0 3.0.3,
would not provide appropriate remedial measures for the
associated condition of the facility. These exceptions are
addressed in the individual Specifications.

(continued)
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LCO Applicability
8 3.0

LC0 3.0.3
(continued)

The requirement to be in MODE 4 in 13 hours 1s plant
specific and depends on the ability to cool the pressurizer
and dega“.

LCO 3.0.4

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

a. The requirements of an LCO in the MODE or other
specified Condition to be entered are not met; and

b. Conti proncompliance with these requirements would
eventually result in a shutdown to comply with the
Required Actions,

Compliance with Required Actions that permit continued
operation of the facility for an unlimited period of time
in an applicable E or other specified Condition provides
an acceptable level of safety for continued operation.
Therefore, in such cases, ontr( into a MODE or ~*her
Condition specified in the App’icability is made in
accordance with the provisions of the Required Actions. The
provisions of this specification should not be interpreted
as endorsing the fatlure to exercise good practice in
restoring systems or components tc OPERABLE status before
facility startup.

The provisions of LCO 3.0.4 shall nu. prevent srerog, in
MODES or other specified Conditions in the Applicability
that are required to comply with ACTIONS,

Exceptions to LCO 3.0.4 are stzted in the individual
specifications. Exceptions may apply to all the ACTIONS o-
to a specific Required Acticn 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 taken. Surveillances do not have to be performed on the
associated inoperable equipment (or on variables outside the
specified limits), as permitted by SR 3.0.1. Therefore, a

(continued)
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LCO App\lcabi\itg
B3

LCO 3.0.4
(cortinued)

MODE change ir 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 OP[RAOILlTV prior Lo
docllrin? the affected equipment OPEPABLE (or variable
within 1imits) and the associated LCJs met,

LCO 3.0.%5

~va———

Sp lg! tests and operations are required at various times
he facility's 1i1fe to demonstrate performunce
¢ cteristics, to perform maintenance attivities, and to
pe , fal svaluations. Because 1S normally preclude
these tests op fons, special test exceptions (STEs)
allow specif requirements to be changed or suspended
under co 1 gitions. STEs are included in
applicable sectigns of the specifications. Unless otherwise
specified, all er TS reauirements remain unchanged and in
effect as applicable, This will ensure that all appropriate
requirements of ‘ or other specified Condition not
directly associate or required to be chenged
suspended to perform the special test or operation wil)
remain in effect,

The Applicability of an STE LCO vapresents @ Condition not
necessarily in compliance with the normal pequirements of
the 1S, Compliance with STE LCOs 1s optional.

A special test may be performed either under the provisions
of the appropriate STE LCO or the other applicable TS
requirements., If it 1s desired to perform the special test
under the provisions of the STE LCO, the requirements of the
STE LCO shall be followed. This includes the SRs specified
in the STE LCO,

Some of the STE LCOs require that one or more of the LCOs
for normal operation be met (i.e., meetins the STE LCO
requires mcoting the specified normal LCOs). The
Applicability, ACTIONS, and SRs of the specified norma)
LCOs, however, are not required to be met in order to meet
the STE LCO when it is in effect. This means that, upor
failure to meet a specified normal LCO, the associated
ACTIONS of the STE LCO apply, in lieu of the ACTIONS of the
normal LCO. Exceptions *o the above do exist. There are
instances when the Applicability of the specified normal LCO

(continued)
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‘II’ BASES (continued)

LCO 3.0.5 must be met, where its ACTIONS must be taken, wk vertair
(continued) of 1ts Surveillances must be performed, or where all of
. these requirements must be met concurrently with the

requirements of the STE LCO.

Unless the SRs of the specified normal LCOs are suspended or
changed by the special test, those SRs that are necessary to
meet the specified normal LCOs must be met prior to
performing the special test During the conduct of the
special test, those Surveillances need not be performed
unless specified by the ACTIONS or SRs of the STE LC(

ACTIONS for STE LCOs provide appropriate remedial measure
upon fatlure to meet the STE LCO Upon failure to meet
these ACTIONS, suspend the performance of the special test
and enter the ACTIONS for all LCOs that are then not met
entry into LCO 3.0.3 may possidbly be requi~ed, but this
letermination should net be made by considering only the
failure to meet the ACTIONS of the STE LCO.
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B 3.0 APPLICABILITY
B 3.0 Surveillance Requirement (SR) Applicability

BASES

SR
SR
SR
SR

W W w
OO
B PO

- - o=

SR 3.0.1, SR 3.0.2, SR 3,0.3, and SR 3.0.4 esti 1ish the
general requirements applicable to all specific ations unless
otherwise stated. This includes specifications ro?ardinq
ﬁu? pregrams in Section 5.7.4, "Programs and Manuals," as
well as specifications contained in Sections 3.1 through

3.9. &

SR 3.0.1

during the or other specified Conditions in the
Applicabil ity of the LCO, unless otherwise specified in the
individual $Rs. This specification ensures that

Surveillances are performed to verify the OPERABILITY of
systems and ﬁ ne
specified 1imit i

SR Sizvl Qstab\?;hos the requiremenrt that SRs must be met

£$, and that variables are within

pilure to meet an SR within the
specified Frequengy, in accordance with SR 3.0.2,
constitutes a fatlure to meet an LCO.

Systems and - omponents are assumed to be OPERABLF when the
associated sRs have been met. Notl in this
specification, however, is to be comstrued as implying that
systems or components are OPERABLE when:

a. The systems or components are 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 to be performed when the facility
is in a MODE or other specified Condition for which the
associated LCO is not applicable, unless otherwise
specified. The SRs associated with a special test exception
(STE) are only applicable when the STE s used as an
allowable exception to the requirements of a specification.

(continued)
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SR Applicability
B 3.0

SR 3.0.1
(continued)

Surveillances, including Surveillances invoked by Required
Actions, do not have to be performed on inoperable equipment
because the ACTIONS define the remedia)l measures that apply.
SRs have to be met in accordance with SR 3.0.2 prior to
returning equipment to OPERABLE status.

Upon completion of maintenznce, appropriate post-maintenance
testing {which usually :-. ‘udes Surveillance testing) is
required to declare equ == at OPERABLE. Post-maintenance
testing may mot be po::ibie in the MODE or Condition that
the facility 4s in when the maintenance is completed because
the necessary facility parameters have not been established.
In these situations, Droceeding to the appropriate
applicable MODE or other specified Condition may be allowed
as an exception to SR 2.0.4, provided that such an exception
is stated In the requirements of the affected equipment's
LCO. Such exceptions to SR 3.0.4 &re parmitted, provided
that the post-maintenance and Surveillance testing to
demonstrate OP!RABI%IT! of the equipment has been
satisfactorily completed to the extent possible and previded
that the equipment is mot otherwise suspected of heing
incapable of performing Ats intended function. Once the
necessary facility parameters have been established,
completion of the excoptoa tests must be accomplished to
demonstrate OPERABILITY of the equipment,

SR 3.0.2

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

SR 3.0.2 permits a 25% extension of the interval specified
in the Frequency or periodic Completion Time. This provides
flexibility to Surveillance scheduling by providing the
opportunity for consideration of piant operating condivions
that may not be suitable for conducting the Surveillance
(e.9., transient conditions cr other ongoing Surveillance or
maintenance activities).

{eontinued)
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SR Applicability
8 300

SR 3.0.2
(continued)

The 25X extension does not significantly degrade the
assurance of relfability obtained by performing the
Surveillance at its specified Frequency. This recognizes
that the most probable result of any particular Surveillance
being performed 1s the verification of conformance with the
SRs . ghc exceptions to SR 3.0.2 are those Surveillances for
which the 25% extension of the interval specified in the
Fr ncy does not apply. These exceptions are stated in
zg. ndividual specificatiens., An example of where SR 3.0.2

es not apply 1s a Surveillance with a Frequency of "in
acco e with 10 CFR 50, Appendix J, and approved
exemptions." The requirements of regulations take

nce over the Technical Specifications (7S). The 1§

cannot extend & test interval specified in the reguiations.
Therefore, thery would be a Note in the Frequency stating,
"Provisions of $R 3.0.2 are not app)icable.”

As stated in SR 3.0.2, the 25% extension also does not agply
to the inftial fon of a periodic Completion Time. The
initial pe ce of the Required Action, whether it 1s a
particular 1llance or some other remedial action, fis
considered a single action with a single Completion Time,
One reason for net all the 25% extension to this
Completion Time 1§ t such an action usually verifies that
no lToss of functice “us occwrred by checking the status of
redundant or diverse components or ‘ziezplishos the functiosn
di

of the inuperable equipment in an adternative manner to
ensuve that specified 1imits or con
met .

fons of the LCO are

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

(continued)
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g 3.0

periodic Completion Times, as SR 3.0.2 does, was 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 scheduiing the performance
of Surveillances, etc.) Extending periodic Completion Time
intervils for performing Surveillances or repetitive
remedial actions specified by ACTIONS can result in a
benefit to safety when the performance 1s due at a time that

not sutitable because of plant operating conditions, for
example

The provisions of SR 3.0.2 are not intended to be used
repaatedly merely as an operational convenience to extend
Surveillence intervals or perindic Completion Time intervals

beyond those specified.

SR 3.0.3 establishes the ootion to gefer declaring affected
equipment inoperable or an affected variable outside the
Spe fied 1imits when & Surveillance has not been (pr?vtrl
within the specified Frequency, A de'.y period of up to
24 hours applies from the point in time that it is
Jiscovered that the Surveillance has not been performed, i
rdance with SR 3.0.2, and not at the time that the
cified Frequency was not met This 2&=hour delay period
approved by the NRC as a line-item improvement to the
in Generic Letter 87-09 (Ref Z). The 1&!\]!’1 of the
ay period in SR 3.0.3 differs from the 24-hour allowan
generic letter SR 3.0.3 Timits it to 24 hours ov
ecified Surveillance interval, whichever i1s shorter
igh the 24-hour allowance is not applicable to al)l the
apparently provided for in the generic letter, the
of the generic letter was to only allow the specified
lance interval in which to complete a missed

!
lance when the Frequency is less than 24 hours.

|
\
11

delay period provides an adequate time limit t¢
complete Surveillances that have been missed This delay
period ovides the oppertunity to complete a Surveillance
Id not be completed before compliance witi
be required and when compliance with such

eclude completion of the Surveillance
{COr t inued)

(continued)




The basis for this delay period includes consideration of
facility conditions, adequate planning, availability of
personnel, the time required to perform the surveillance,
and the safety significance of the Jelay ‘n complet ing the
surveillance. The delay period is considered appropriate
for [»dla!n_vng the risk associated with L?("d)"l@) completio:
of the Surveillance for this period against the rish
associated with the potential for & plant transient and
challenge to safety systems when the alternative i$ A
shutdown to comply with ACTIONS before the Surveillince car
be completed

SR 3.0.3 differs from the position taken in Generic

Letter 87-09 in one other respect Unlike the gener
]O'Y?GF, SR 3 0.3 authorizes the delay period optior

performance of missed Surveillances without respect

Juration of the Completion Time associated with the

Londition that would otherwise he entered

when a Survetllance with a Frequency based not on time

intervals, but upon specified facilitv Conditions os
operational situations, is discovered not to have bhe
2

performed wher specified, SR 3.0.3 allows the full
gelay period in which to perform the Survei)lance

&r
d-hour

An additional application of SR 2.6.83 is to establish a time
limit for completion of surveillances that become appiicable
as @ consequence of MODE chanyes Ymposed by Required
Actions, when such Surveillances could not be completed
prior to entering the applicable MOUE or other specified
Condition vither bercause there was i1nsuffic.ent time o
because plant conditions were not suitable for ‘erformar
of the Surveillance

3

Lt

The provisions of SR 3.0.3 exist pecavse it 1§ recogniy

that the most wrobable result of the perfermance 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 Implemeniation of the provisions of SR 3.0.3,
nowever, does not imply that a violation of SR 3.0.1 has not
occurred, except in situations where SRs become app|

as a consequence of MODE cianges

Actions, as described above

icable

imposed by Required




BASES (continued)

SR Applicability
B 3.0

SR 3.0.3
(continued)

—— -

failure to comply with specified Frequencies for SRs 1s
expected to be an infrequent occurrence. Use of the delay
period established by SR 3.0.3 1s optional &nd {s expected
only under extreme circumstances.

If a Survei)lance 1s not completed within the allowed delay
period, tho equipment 1s considered inoperable or the
vari b\ s considered outside the specified 1imits and the
Coup !1no: of the Required Actions far the applicable
begin ifmmediately upon expiration of the
perézg" If a Survoil\anco is fatled within the delay
uipment 1s inop.rable, or the variable is
utt spoc! ed 1imits and the Completion Times of the
Requ he applicable LCO Conditions begin
1mmodiatoly tho flure of the Surveillance.

Completion of the Surveillance within the delay period
allowed b{ this specificutien, or within the Completion Time
of the ACTIONS, restores mh.nca with SR 3.0.1.

SR 3.0.4

SR 3.0.4 establishes ro MQGUMnnt that all SRs associated
with an LCO and al) app §=’- !.;tiﬁa §.7.4 program
requirements must be met ore Mr{ a MODE or cther
specified Condition in the Applicability of the LCO. Thus,
prior to entry into an applicable noq":: C’%or specified
Condition, all of the SRs associated of the LCOs
applicabie in that MODE or Condition must be met.

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

The provisions of SR 3.0.4 shall not prevent changes in
MODES or other specified Conditions in the Appiicability
that are required to comply with ACTIONS.

(continued)
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‘ BASES (continued) ‘
SR 3.0.4 Exceptions to SR 3.0.4 are needed in several situations.
(continued) Because the concerns of cach situation are not the same, the

conditions under which the exceptions are permitted are
different. Briefly, these situations are as follows:

a. When there is insufficient time to complete a
Surveillance prior to the associated LCO becoming
apylicable as a result of complying with ACTIONS, the
provisions of SR 3.0.3 apply; and

b. an individual exception to SR 3.0.4 is .tated in
e individual specification:

1, Af the Surveillance is required to be performed,
after entry into an agplicublo MODE or other
specified Condition, because the specified

f11ance interval expired, and there is no

her re to suspect that the affected
equi ;2:: veriable) is inoperable (or outside
IM' a Completion Time of 12 hours is
spec -

Unless ot cwise stated, performance of the
. SurveilVange §s mot required if the specified
Surveillance interval has not expired.

2. 1f the Surveillance is 1@ ; d by the specified
Frequen: . to be erfg;!’d every time the LCO
becomes applicable, n, unless an altevnative
Completion Time is specified, the 12-hour limit
applies.

3. if the Surveillance must pe performed for the
additional purpose of restoring the affected
equipment (or variable) to OPERABLE status (or to
within Timits), upon entering an app'icablie 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 detatled discussion of these situations follows.
(continued)
(continued)
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BASES (continued)

SR 3.0.4 If unatle to complete a Surveillance prior to its becoming
(continued) applicgbie because Required Actions in an LCO affected

changes in MODES or other specified Conditions, then upon
entering the applicable MODE or other specified Condition,
a delay period within which to compiete the Surveillance
is allowed, as specified in SR 3.0.3. This use of the
provisions of SR 3.0.3 1s an exception t¢ SR 2 ).4 that
applies omnly whon an exception to SR 3.0.4 1s not provided
in the ind.vydual specificution, as discussed below. The
exception of SR 3.0.3 is not intended to be used
congecutively with exceptions to SR 3.0.4 stated in the
individual specifications.

Individua) exceptions to SR 3.0.4 are usually stated with
Lhe SRs. These sxceptions are provided to permit
performance of Surveillance testing that otherwise would be
prevented by complfance with SR 3.0.4. The prerequisite
conditions for such a Surveillance (usually specified in the
Surveiliance test procedure) require entry into an
applicable MODE or specified Condition in order to perform
or complete the Survetilance test. If an exception to SR
7.0.4 is stated in an imdividual specification, a Compietion
Time of 12 lw »s, which begins upon entering the
prerequisite HCDE or Conditien, 1s specified by SR 3.0.4 for
perform:'ng the Surveillance when the specified Surveillance
interval has expired (including the 25% eaxtension), unless
otherwise soecified. It is expected that the performance of
such Surverlan~2s will comme ice soon after emtry into the
prerequisite MODE or other specified Condition. Use of the
entire 12-hour Compietion Time interval is expected to occur
infrequentiy. The 12 hours provide sufficient operatiovnal
flexibility, so the 25% extension allowed by SR 3.0.2 is not
needed and therefore does not apply.

This 12-hour Completion Time applies when there is no reason
to conclude that the affected equipment is inoperable, or
the variable is outside specified limits other than the
expiration of the Surveillance interval specified by the
Frequency. If still within the Surveillance interval, the
Surveillance is still considered to be met and does not have
to be performed solely because its LCO becomes Applicable.
The 12-hour Completion Time also applies to those
surveillances that are specified to be performed only one
time after the prerequisite conditions have been established
(i.e., Surveillances that do not have a periodic Frequency

(continued)

(continued)
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. BASES (continued)

SR 3.0.4 specified). If 12 hours is not an appropriate Completion
(continued) Time for a Surveillance that has an exception to SR 3.0.4

stotea i~ the individual specification, then the stated
exception to 5R 3.0.4 specifies an alternative Completion
Time, which should be followed. If an alternative
Completion Time is not specified, "hen the 12-hour
Completion Time applies. In the event the Surveillance is
f:??ed. compliance with the ACTIONS of the LCO is required.

The 2-hour Completion Time does not apply when performance
ot the Surveillance is necessary to establish the affected
equipment’'s OPERABILITY as follows:

a. The equipment was declared inoperable for ieasons
other than the surveillance interval expired.

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

In such situations, prior te enter1n? a MODE or other
specified Condition in the Applicability of the LCO,
appropriate measures must be taken to provide reasonable
assurance that the affected equipment or variable is able to
meet the requirements of the Surveillance. For example,
post-maintenance testing of equipment may not demonstrate
OPERABILITY of the equipment with as much assurance as the
Surveillance testing does, but 1t could be an appropriate
measure to provide assuran.e that the Surveillance will be
passed. In some cases, ap)ropriate measures could include
partial or complete performance of the Surveillance using
suitably revised acceptance criteria, if necessary.

It must be emphasi.ed that entry into an applicable MODE or
specified Condition, when the affected equipment is known to
be inoperable or when the affected variable is known to be
outside specified 1imits, is not permitted by any exception
to SR 3.0.4 that is stated 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
Conditien), the ACTIONS of the LCO must be entered for the

(continued)

. (continued)
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SR Applicability
B30

SR 3.0.4
(continued)

Condition corresponding to the affected equipment or
variable being inoperable or outside specified 1imits. The
SR must be met and the entered Conditions corrected prior to
expiration of the specified Completion Time. Any associated
Required Actions other than the Action to restore the
equipment to OPERABLE status or to return the variable to
within the specified 1imits must be accomplished within the
specified Completion Times until the entered Condition is
corrcc:iz. In the event the Surveillance is failed,
compliance with the ACTIONS of the LCO is required. The

etion Time clock (that began when the LCO became
appricable and is associated with the Required Action to
correct ttofen%.eui Condition) does not reset upon failure
of the Surveillance.

REFERENCES

CEOG STS

)| NRC Generig letter 89-14, "Line-Item Improvements in
Technical $Specifications - Removal of 3.25 Limit on
Extending Survei)lance Intervals,” August 21, 1989,

2. NRC Generic Letter #87-09, “Sections 3.0 and 4.0 of
the Standard Technical Specifications (STS) on the
Applicability of (imiting Conditions for Operation
and Surveillance Requirements.” June 4, 1987,
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B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.1 SHUTOOWN MARGIM (SOM)---Tevp > 200°F (Analog)

BASES

BACKGROUND The Reactivity Control System must be redundant and capable
of holding the reactor core subcritical when shut down under
@l conditions (GDC 26, Ref. 1). Maintenance of the SDM
SUTes that postulated reactivity events will not damage
}. SOM requirements provide sufficient reactivity
o ensure that acceptable fiel design limits will not
e ded for normal shutdown and anticipated operational
Prences fAD0s). As such, in MODES 1 and 2 the SOM
Wgree of subcriticality that would be obtained
@owing the insertion or scram of all control
mid fe s (8[As), assuming the single CEA of
LTVity worth is fully withdrawn. In MODES 3, 4,
specified continues to provide for adequate
DAMEY WM acceptable fuel design limits for
¢ Amitiated from shutdown conditions.
The system desig

s that two independent Reactivity
Control Systems yiaed, angl that one of these systems
be capable of maintaimimy the ceorp subcritical under cold
conditions. These Pequireme ; rovided by the use of
movable CEAs and soluble boric aci the Reactor Coolant
System (RCS). The CEA System ca sate for the
reactivity effects of the fuel temperature changes
accompanying power level ch ¢ over the rangas from
full-load to no-load. In addftion, the CEAs, together with
the Boration System, provide the SOM during power operation
and are capable of making the core subcritical rapidly
enough to prevent exceeding acceptable fuel damage limits,
assuming that the CEA of highest reactivity worth remains
fully withdrawn,

The soluble Boron System can compensate for fuel depletion
during operation and all xenon burnout reactivity changes,
and maintain the reactor subcritical under cold conditions.

During power operation, SDM control is ensured by operating
with the shutdown CEAs fully withcrawn and the regulating
CEAs within the limits of LCO 3.1.7. When in the shutdown
and refueling MODES, the SDM requirements are met by
adjustments to the RCS boron concentration.

(continued)
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APPLICABLE
SAFETY ANALYSES

The minimum required SOM is assumed as an initial condition
in safety analysis. The safety analysis #Ref. 2)
establishes a SOM that ensures that specified acceptable
fuel design 1imits are not exceeded for normal operation and
ADOs with the assumption of the highest worth CEA stuck out
on scram,

The acceptance criteria for the SOM are that sprecified
acceptabie fuel design 1imits are maintained by ensuring
thatt

a. The reactor can be made subcritical from all operating
ttons ard transients and Design Basis Event

(DBES);

b. The reactivi rlnsients associated with postulated
accident condftions are controllable within acceptable
Timits (departure from nucleate boiling ratio (DNBR),
fuel centerline tqlitrtture 1imit AOOs, and
< 280 cal/gm ¢ deposition for the CEA ejection
acc1dent). an

¢. The reactor will be maintained sufficiently
subcritical to preclude 1w&¢uert|nt criticality in the
shutdown condition.

The most limiting accident for the SDM rIQUthments are
based on a main steam line break (MSLB) as described in the
accident analysis (Ref. 2). The increased steam flow
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator, and consequently the RCS. This results in a
reduction of tne reactor coolant temperature. The resultant
coolant shrinkage causes a reduction in pressure. In the
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity. As RCS
temperature decreases, the severity of an MSIB decreases
until the MODE 5 value is reached. The most limiting MSLB,
with respect to potential fuel damage before a reactor trip
occurs, is a guilliotine break of a main steam line inside
containment initiated at the .nd of core 1ife. The positive
reactivity addition from the moderator temperature decrease
will terminate when the affected steam generator boils dry,
thus terminating RCS heat removal and cooldown. Following
the MSLB, a post-trip return to power may occur; however, no

(centinued)
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BASES (continued)

APPLICABLE fuel damage occurs as a result of the post-trip return to
SAFETY ANALYSES power a~d the THERMAL POWER does not violate the Safety
(continued) Limit rewirement of SL 2.1.1.
In addicion to the limiting MSLB transient, the SOM
requirement must also protect against:
a. Inadvertent boron dilution;
b. Am uncontrolled CEA withdrawal from a subcritical or
low power condition;
€. Startup of an inactive reactor coolant pump (RCP); and
d. CEA ejection.
Each ¢i these events is discussed below.
In the boron dilution analysis, the required SDM defines the
reactivity difference between an initial subcritical boron
concentration and corresponding critical boron
concentration. These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the ;%:lﬂtgs of the analysis. This event is
most limiting at the Beginning of core 1ife when critical
boron concentrations are highest. ;
The withdrawal of CEAs from subcritical or low power
conditions adds reactivity to the reactor core, causing both
the cure power level and heat flux to increase with
corresponding increases in reactor coolant temperatures and
pressure. The withdrawal of CEAs also produces a time
dependent redistribution of core power.
Depending on the system initial conditions and reactivity
insertion rate, the uncontrolled CEA withdrawal transient is
terminated by either a high power trip, or a high
pressurizer pressure trip. In all cases, power level, RCS
pressure, linear heat rate, and the DNBR do not exceed
allowable limits,
The startup of an inactive RCP will not result in a "cold
water” criticality even if the maximum difference in
temperature exists between the steam generator and the core.
The maximum positive reactivity addition that can occur due
(continued)
(continued)
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BASES (continund)

APPLICABLE
SAFETY ANALYSES
(continued)

o0 an inadvertent RCP start 1s less than half the minimum
reyuired SOM. An idle RCP cannot, therefore, produce a
return 15 power from the hot standby condition.

SOM satisfies Criterion 2 of the MRC Interim Policy
Statement. Even though 1t is not directly observed from the
control room, SOM is considered an initial condition process
variable because it is periodically monitored to provide
assur hat the unit is operating within the bounds of
acci analysis assumptions,

—H

LCO

The acciden ? as shown that the required SOM is
suffician ceptable consequences to the fuel or
RCS as a ult p events addressed above. Shutdown
boreon concentrat requirements assume the highest worth
CEA is stuck in the full Iﬂthdrawn osition to account for
a postulated 1ﬂbper uatrippab e CEA prior to reactor
shutdown,

The MSLB (Ref. 2) and g borop ditution (Ref. 3) accidents
are the most limitin 1 that establish the SOM value
of the LCO. For MSL s, if the LCO is violated,
there is a ?otentiaI to ei.eed the ONBR ¥imit and to exceed
10 CFR 100 1imits. For the boron dilutiom accident, if the
LCO is violated, then the minimum required time assumed for
operator action to terminate dilution may no Tonger be
applicable.

SOM is a core physics design condition that can be ensured
during operation through CEA positioning (regulating and
shutdown CEA) and through the soluble boron concentration.
To ensure that SDOM is behaving as anticipated so that the
acceptance criteria are met, the SOM is evaluated during
surveillance SR 3.1.1.1, and appropriate actions are taken
as necessary when the SOM ‘s not within the required limit.

APPLICABILITY

In MODES 1, 2, 3, and 4, the SDM requirements are applicable
to provide sufficient negative reactivity to meet the
assumptions of the safety analyses discussed above. In

(continued)
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BASES (.ontinued)

SOM =T 0
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APPLICABILITY
(continued)

MODE 5, SOM 1s addressed by LCO 3.i.2. In MODE 6, the
shutdown reactivity requirements are given in LCO 3.9.1,
"Boron Concentration.”

ACTIONS

Al

If the SDM requirements are not met, boration must be
fnitiated immediately. A completion Tine of 15 minutes is
adequate for an operator to correctly align and start the
required ystems and components. Boration will be continued

‘unti) SOM is within the limit.

in the determination of the required combination of boration
flow rate and boron concentration, there is no unique DBA
that must be satisfied. It is imperative to raise the borop
concentration of the RCS as soon as possible.

Therefore, the operator should begin boration with iie best
source available for the plamt conditions. Some of the
possible sources of boron originate from either the boric
acid storage tank (BAST), whose minimum concentration of
boron is [11600] ppm, or the borated water storage tank
(BWST), whose minimum concentration of boron is [2270] ppm.
These sources include:

a. Makeup flow through makeup ps from makeup tank:
Makeup pumps are rated at [300] gpm at [2400] psig.
Boron concentration of the makeup tank varies with the
time in Tife and the concentration in the RCS;

b.  Makeup flow through makeup pumps from BWST:
Makeup pumps are rated at [300] gpm at [2400) psig;

€. Makeup flow through makeup pumps from BAST:
Makeup pumps are rated at [300] gpm at [2400] psig;

d.  High pressure injection through makeup pumps from
BWST: Makeup pumps are rated at [500] gpm at
[600] psig;

(continued)

CEOG STS

(continued)

B 3.1-5 12/29/90 6:24pm



BASES (continued)

ACTIONS
(continued)

e. Decay heat flow through decay heat pumps from BWST:
Decay heat pumps are rated at [3000) gpm at
[100] psig;

! Low pressure injection through decay heat pumps
from BWST: Decay heat pumps are rated at [3000] gpm
at (100] psig; and

g. Boric acid through boric acid pumps from BAST:
ic acid pumps are rated at [25) gpm at [100) psig.

In determining the boration flow rate, it should be
remembered tha most difficult time in core life to
increase the boron concentration is at beginning of
cycle, when the boron concentration may approach or exceed
[2000] ppwm.

SURVETLLANCE
REQUIREMENTS

SR_3.1.1.1

In MODES 1 and 2, SDM is verified by ovserving that the
requirements of LCO 3.1.6, "Shutdown CEA Insertion Limit,"
and LCO 3.1.7, "Regulating CEA Insertion Limit," are met.
However, in the event that a CEA {s knowm to be untrippable,
SDM verification must account for the worth of the
untrippable CEA as well as another CEA of maximum worth.
In MODES 3, 4, and 5, the SOM is verified by performing a
reactivity balance calculation, considering the listed
reactivity effects:

a. RCS boron concentration;

b. CEA positions;

¢. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;
e. Xenon concentration;

f. Samarium concentration; and

g. Isothermal Temperature Coefficient (ITC).

(continued)
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SOM—T,,, > 200°F
B 3.1.1
. BASES (continued)
SURVETLLANCE Using the ITC accounts for Doppler reactivity in this
REQUIREMENTS calculation becezuse the reactor is subcritical and the fuel
(continued) temperature will be changing at the same rate as the RCS.

The Frequency of 24 hours is based on the generally slow
change in required boron concentration, and also allows
sufficient time for the operator to collect the required
data, which includes performing a boron concentration
analysis, and complete the calculation.

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 [ ], "[Title]."
3.  [Unit Name] FSAR, Section [ ], "[Title]."
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B 3.1 REACTIVITY CONTROL SYSTENS
€3.1.2 SHUTDOWN MARGIN (SOM)—Tevs < 200°F (Analog)

BASES

BACKGROUND The reactivity control system must be redundant and capable
of holding the reactor core subcritical when shut down under
conditions (GDC 26) (Ref. 1). Maintenance of the SDM
that postulated reactivity events will not damage
SOM requirements provide sufficient reactivity
o assure that acceptable fuel design l1imits will not
Bededafor normal shutdown and anticipated operational
: s). As such, in MODES 1 and 2 the SDM
ee of subcriticality that would be obtained
ing the insertion or scram of all control
s (CEAs), assuming the single CEA of
ty worth is fully withdrawn. In MODES 3, 4,
d continues to grovide for adequate
acceptable fuel design limits for
tiated from shutdown conditions.

The system desig!
Control Systems
be capable of maMt
co.ditions. These
movable CEAs and soTuble bo¥ic ac
System (RCS). The CEA System ca
reactivity effects of the fuel
accompanying power leve)l ch over the range from
full-load to no-load. In a fon, the CEAs, together with
the Boration System, provide the SDM during power operation
and are capable of making the core subcritical rapidly
enough to prevent exceeding the acceptable fuel damage
limits, assuming that the CEA of highest reactivity worth
remains fully withdrawn.

t two independent Reactivity
that one of these systems
subcritical under cold

provided by the use of
the Reactor Coolant

temperature changes

The soluble Boron System can compensate for fuel depletion
during operation and all xenon burnout reactivity changes,

as well as maintain the reactor subcritical under cold
conditions,

During power operation, SOM control is ensured by operating
with the shutdown CEAs fully withdrawn and the regulating

(continued)

(continued)
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SOM—T,,, < 200°F

B 3.1.2
BASES (continued)
BACKGROUND CEAs within the 1imits of LCO 3.1.7. When in the
(continued) shutdown and refueling MODES, the SDM requirements are met
by adjustments to the RCS boron concentration.
APPLICABLE The minimum required SDM is assumed as an initial condition

SAFETY ANALYSES in safa:‘ analysis. The safety analysis ‘Ref. 2)
establishes a SOM that ensures that specified acceptable
fuel design 1imits are not exceeded for normal operation and
with the assumption of the highest-worth CEA stuck out
on scram. Specifically, for MODE 5 the primary safety
analysis that relies on the SOM limits is the boron dilution
analysis,

The acceg\aﬂce criteria for the SDM are that the specified
acceptable fuel design limits are maintained by ersuring
that:

a. The reactor can be nade subcritical from all operating
conditions and tramsients apd Design Basis Events
(DBEs);

b.  The reactivity transients associated with postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boilimng ratio (DNBR),
fuel centerline temperature limits ¥or AOOs, and
< 280 cal/gm energy deposition for the CEA ejection
accident); and

¢c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

An inadvertent boron dilution is a moderate frequency
incident as defined in Reference 2. The core is initially
subcritical with all CEAs inserted. A Chemical and Volume
Control System malfunction occurs, which causes unborated
water to be pumped to the RCS via three charging pumps.

During the event a minimum flow of [3000] gal/min will *e
circulated through the RCS by the Shutdown Cooling (SDC)
System, complete mixing of boron within the RCS is assumed.
A ccld (200°7) ks vorume—exciuging the pressurizer, surge
Tine, ard the SDC System-—of [10,060] ft® is assumed.
Excluding the pressurizer, surge Tine, and SDC System

(continued)

(continued)
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‘ BASES (continued)

SOM—T,,, < 200°F

B 3.1.2

vy

APPLICABLE
SAFETY ANALYSES
(continued)

increases the severity of the dilution, At the SDC flow
rate, an equivalent RCS volume will be circulated in
approximately 30 minutes. The reactivity change rate
associated with boron concentration changes is within the
capabilities of operator recognition and control,

The high neutron flux alarm on the startup channel
instrumentation will alert the operator of the boron
dilution with a minimum of 15 minutes remaining before the
core becomes critical. The event can then be terminated by
either:

4. Turning of f the charging pumps;

b. Turning off the primary makeup pump;

¢. Isolating the reactor makeup water supply;

d. Isolating tho solume control tank; or

e. Actuating i fely injection.

SOM satisfies Critarion 2 of the NRC Inteiim Policy
Statement. Lven thuugh St is not directly observed from the
control room, SDM is copsideved am initial condition process
variable because it is periodically monitored to provide

assurance that the unit s operating within the bounds of
accident anaiysis assumptions.

LCO

—— —

The accident analysis has shown that the required SOM is
sufficient to avoid nnacceptable consequences to the fuel or
RCS as a result of the events addressed above.

The boron dilution (Ref. 2) accident initiated in MODE 5 is
the most Timiting analysis that establishes the SOM value of
the LCO. For the boron dilution accident, 1f the LCO is
violated, then the minimum required time assumed for
operator action to terminate dilution may no longer be
applicable,

SDM is a core physics design condition that is evaluated
during SR 3.1.2.1, and appropriate actions are taken as
necessary when the SDM is not within the required limit.

CEOG STS
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BASES (continued)

SOM—T,,, < 200°F
B 3.1.2

APPLICABILITY

In MODE 5, the SDM requirements are applicable to provide
sufficient negative reactivity to meet the assumptions of
the safety analysis discussed above. In MODES 1, 2, 3, and
4, the SDM requirements are given in LCO 3.1.1, shutdown
MARGIN — T, > 200°F." In MODE 6, the shutdown reactivity
requirements are given in LCO 3.9.1, "Boron Concentration."”

ACTIONS

nts are not met, boration must be

imme A Completion Time of 15 minutes is
adequate for am ope r to correctly align and start the
required sy§ _and gemponents. Boration will be continued
until SOM$S withim the 1imit.

In the deternig!i‘on of the required combination of boration
flow rate and borop, e ration, there is no unique design
basis event that be satisfied. It is imperative to
raise the boron concentratfon of the RCS as soon as
possible, . =P

Therefore, the operator should begin ig;:tion with the best
source available for the plant conditions. Some of the
possible sources of boron originate from #¥ther the Boric
Acid Storage Tank (DAST), whose minimum ¢ tration of
boron 1s [11600) ppm, or the Borated ,lter Storage Tank
(BWST), whose minimum concentration of boron is [2270] ppm.
These sources include:

a. Makeup flow through makeup pumps from makeup tank:
Makeup pumps are rated at (300] gpm st [2400] psig
(boron concentraticn of the makeup tank varie: with
the time in 1ife and the concentration in the RCS);

h.  Makeup flow through makeup pumps from BWST: Makeup
pumps are rated at [300] gpm at [2400) psig;

c.  Makeup flow through makeup pumps from BAST: Makeup
pumps are rated at [300) gpm at [2400] psig;

d.  High pressure injection through makeup pumps from
BWST: Makeup pumps are rated at [500] gpm at
[600] psig;

(continuad)
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BASES (continued)

ACTIONS . Decay heat flow through decay heat pumps from BWST:
(continued) Decay heat pumps are rated at [3000) gpm at
(100]) psig;

Low pressure injection through decay he>t pumps from
BWST: Decay heat pumps are rated at [3000) gpm at
(100]) psig; end

§. Beric acid through boric acid pumps from BAST: Boric
aCAd pumps are rated at [25) gpm at [100] psig.

In determining the boration flow rate, it should be
'emaeberad that the most difficult time in core life to
fncreag® the RCS boron concentration is at beginning of

cycle {BOC), wheén the boron concentration may approach or
excesd [2000) ppm.

SURVEILLANCE SR_3.1.2.1
REQUIREMENTS

In MODE 5, the SOM 1s verified by performing a reactivity

balance calculatfon, considering the listed reactivity
effects:

a. RCS boron concentration;
b. CEA positions;

RCS average temperature:

ruel burnup based on gross thermal energy generation;

Xenon concentration;
f. Samarium concentration; and
g. Isothermal Tem . ature Coefficient (ITC).
Using the ITC accounts for Doppler reactivity in this

calculation because the reactor is subcritical and the fue)

temperature will be changing at the same rate as that of the
RCS.

(continued)

(continued)
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SOM—T,., < 200°F

B 3.1.2
BASES (continued)
SURVEILLANCE The Freguency of 24 hours is based on the generally slow
REQUIREMENTS change in required boron concentration and also allows
(continued) sufficient time for the operator to collect the required

data, including a boron concentration analysis, and complete
the calculation.

REFERENCES 1. Title 10, Code uf Federal Regulations, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Control system Redundancy and Capability."

2. [Unit Name) FSAR, Section [ ], "[Titlej."
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Reactivity Balance
B 3.1.3

. B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.3 Reactivity Balance (Analog)

BASES

BACKGROUND Per GDCs 26, 28, and 29 (Ref. 1), reactivity shall be
controllable such that subcriticality is maintained under
8 conditions and acceptable fuel design limits are not
ged during normal operation and anticipated operational
pences. Therefore, reactivity balance is used as a
p of the predicted versus measured core reactivity
P operation. The periodic confirmation of core
_necessary to ensure that safety analyses of
! sients and accidents remain valid. A large
ence could be the result of unanticipated
s control element assembly (CEA) werth, or
operation @t tonditions not consistent with those assumed in
the predit " reactivity and couid potentially
result {wa logs of DOWN MARGIN (SDM) or violation of
uel limits. Comparing predicted versus
ty validates the nuclear methods used
$ _Supports the SDM demonstrations
reactor can be brought safely to

measured core

in the safety an
. (LCO 3.1.1) in agf

cold, subcritica "
Wnhen the reactor core is critical OF in normal power
operation, a veactivity balance extsts.and the net
reactivity is zero. A comparisem of dicted and measured
reactivity is convenient under such a balance since
parameters are being maintained relatively stable under
steady-state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron Teakage, and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity, Excess reactivity can be inferred from the
boron letdown curve (or critical beron curve), which
provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with Lthe predicted value with other variables
fixed such as CEA height, temperature, pressure, and power
provides a convenient method of ensuring that core
reactivity is within design expectations, and that the
calculation models used to generate the safety analysis are

(continued)

. (continued)
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Reactivity Balance
$3.1.3

BASES (continued)

BACKGROUND adequate. In order to achieve the required fueil cycle
(continued) energy output, the uranium enrichment, in the new fuel

locading and in the fuel remaining from the previous cycle,
provides excess positive reactivity beyond that required to
sustain steady-state operation throughout the cycle. When
the reactor 1s critical at RATED THERMAL POWER (RTP) and
moderator temperature, the excess positive reactivity is
compens; ' by burnable absorbers (if any), CEAs, whatever
neutro® @ns (mainly xenon and samarium) are present in
the |il‘, af@ the RCS boron concentration,

the c.ﬂi is producing THERMAL POWER, tne fuei is being
d‘gg reactivity is decreasing. As the fuel
depl th oren concentration is reduced to decrease
@ maintain constant THERMAL POWER.

# is based on steady-state operation
at RTP, Therefng,’ eviations from the predicted boron
letdown curve ﬂ \ndic #aficiencies in the design
analysis, defiefenc "Rhe calculational models, or
abnormal core condl qu must be evaluated.

APPLICABLE Accurate prediction of %o
SAFETY ANALYSES or implicit assumption 1n“ ac
Every accident evaluation (Rnf J‘f-fore. dependent

A i In particular,
SOM and reactivity transients, such as | Xhdrawal

accidents or CEA ejection accidentsl #re very sensitive to
GSty

As either an explicit
';,1ysis evaluations.

accurate prediction of core reacti These accident
analysis evaluations rely on computer codes which have been
qualified against available test data, operating plant data,
and analytical benchmarks. Monitoring reactivity balance
provides additional assurance that the nuclear methods
provide an accurate representation of the core reactivity.

Design calculations and safety analysis are performed for
each fuel cycie for the purpose of predetermining reactivity
behavior and the RCS boron cencentration requirements for
reactivity control during fuel depletion.

The comparison between measured and predicted initial core
reactivity provides a normalization for calculational models
used to predict core reactivity. If the measured and

(continued)

(continued)
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BASES (continued)

Reactivity Balance
g3.1.3

APPLICABLE
SAFETY ANALYSES
(continued)

predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree, then
the assumptions used in the reload cycle design analysis or
the calculation models used to predict soluble boron
requircments 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
concentration, Thereafter, any significant deviations
M. measured boron concentration from the predicted boron
M icurve that develop during fuel depletion may be an
kfon that the calculation model is not adequate for
"nupg. beyond BOC, or that an unexpected change in
GERSORs has occurred.

of predicted RCS boron concentration to
Blte is typically pecformed after reaching RTP
*tup from a refueling outage, with the CEAs in
itiems for power operation. The

gpertemed at BOC conditicns so that core

® predicted values can be continually

reactivity ,
ed as_gere conditions change during the

monitored and e
cycle.

Reactivity balance )0
is maintained within ¢
satisfies Criterion

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
investigated.

The reactivity balance limit is established to ensure plant
operation is maintained within the assumptions of the safety
analyses. Large differences between actual 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 nuciear method are
larger than expected. A limit on the reactivity balance of
t 1% Ak/k has been established based on engineering

(continued)
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BASES (continued)

Reactivity Balance
B3.1.3

judgment. A 1% deviation in reactivity from that predicted
is larger than expected for normal operation and should

When measured core reactivity is within I% Ak/k of the
predicted value at steady-state thermal conditions, the core
is considered to Le operating within acceptable design
Timits. S4nce deviations from the limit are normally

| by comparing predicted and measured steady-state

“boron concentrations, the difference between
redicted values would be approximately 100 ppm
" boren worth) before the limit is reached.

f#t due to uncertainty in measuring the
gn are unlikely,

In MODE 1, most off ke €

L. balance. In MODE 2,
g a startup. In
arted and therefore
here monitoring
95 fuel lcading
Wity. Boron

MODES 3, 4, and 5, all C
the reactor is in the leas
core reactivity is not necessary.
results in a continually changin
concentration requirements (LCO v
movements are performed within the ®ounds of the safoty
analysis, and an SDM demonstration is required during the
first startup following operations which could have altered
core reactivity (e.g., fuel movement or CEA replacement or

Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety

(continued)

(continued)

LCO
(continued)

therefore be evaluated.

APPLICABILITY :
operation is typically
the comparison between
an effective measure o
CEAs are typically bein
shuffling).

ACTIONS A and A.2
analysis is performed,

CEOG ST1S
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BASES (continued)

ACTIONS
(continued)

CEOG STS

In practice, smaller deviations in core reactivity (greater
than 0.5% Ak/k) are generally cause for concern, and
evaluation of both core conditions and the core design are
performed to determinc the cause of the deviation.

when a reactivity deviation is noted, the evaluation of core
conditions typically includes the following steps:

&. Lore conditions and the input to calculationa) models
are verified to be consistent;

Shutdomn capability from both the CEAs and the boron
thjsetian system is determined to be adequate;

A oOre power distribution map is obtained to evaluate
peaking factors;

CPERNBILITY of a1l CEAs is verified: and

Physical ehanges in the fuel or boron content of the
RCS are congidered

An evaluation of the core destgn and safety analysis
typically includes the following steps

a. Reactivity worth calculations of boron, the CEAs,
xenon, and samarium are revigwed;

calculations are reviewed and verified to be within
the bounds of the safety analysis;

The moderator and fuel temperature coefficient

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

The calcuiation models 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% Ak/k reactivity 1imit for a deviation is reached, and
corrective measures may be defined. The required

(continued)

(continued)
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Reactivity Balance
B3.1.3

BASES (continued) .

ACTIONS Completion Time of 72 hours is based on operating experience
(continued) and the low probability of a Design Basis Accident (DBA)
occurring during this period. Also, it allows sufficient
time to assess the physical condition of the reactor and
conglete an evaluation of the core design and safety
analysis.

Following mvaluations of the core design and safet
" cause of the reactivity anomaly may
¥ the cause of the reactivity anomaly is a
pre conditions at the time of RCS boron
" sapp! ing, then a recalculation of the RCS
horequirements may be performed to
Jreactivity is behaving as expected.
§8¢al change in the condition of the
£ must be evaluated and corrected, if
ise of the reactivity anomaly is in the
hew the calculational models must be
accurate predictions. If any of
jped and it is concluded that the
4 gt inued operation, then the

malized, and power operation
gtions or additional SRs ‘
\ g 15 acceptable for

If an unexp®
core has '
possible. &
calculation teghm
revised to provwide mg
these results are 'Ou

boron letdown curve may' %
may continue. If ope
are neceisary to ensure"the
continued operation, then®

8.1

The unit must be placed in a MODE amwhich the LCO does not
apply if the core reactivity cannot 'be restored to within
the 1% Ak/k limit by the methods discussed in Requirec
Action A.1 and A.2 and the associated Completion Time, This
is done by placing the unit in at least MODE 3 within

6 hours. If the SDM for MODE 3 is not met, then boration
required by SR 3.1.1.1 would occur. The allowed Completion
Time is reascnable based on operating experience related to
the time required to reach the required plant conditions
from full power in an orderly manner and without challenging
plant systems.

e ¢

(continued)
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Reactivity Balance
83.1.3

. BASES (continued)

SURVEILLANCE SR_3.1.3.1
REQUIREMENTS

Core reactivity ic verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparisc» is made consi‘dering that other core conditions
are fixed or stable including CEA position, moderator
temperature, fuel temperature, fuel depletion, xenon
concentration, and samarium concentration. The surveillance
is performed prior to enterin? MODE 1 as an initial check on
gore conditions and design calculations at BOC. A Mote is
fncluded in the SR to indicate that the normalization of
predicted core reactivity to the measured value must take
place within the first 60 effective full power days (EFPDs)
after cach fuel loading. This allows sufficient time for
core conditions to reach steady state, but prevents
operatfon for a large fraction of the fuel cycle without
establishing a benchmark for the design calculations. The
required sequent Frequency of 31 EFPDs after the initial
60 EFPDs after entering MODE 1 is acceptable based on the
slow rate of core changes due to fuel depletion and the
presence of other imdicators (Quadrant Power Tilt Ratio,
etc.) for prompt indication of an anomaly. Another Note is

. included in SR te indicate that the provisions or SR 3.0.4
are not applicable for this SR for entering MODE 2.

REFERENCES 1. Title 10, Code of Federal Regulatiens, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Control System Redundancy and Capability"; General
Design Criterion 28, "Reactivity Limits"; Genera)
Design Criterion 29, "Protection Against Anticipated
Operational Occurrences.”

2. [Unit Name] FSAR, Section [ ], "[Accident Analysis]."
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B 3.1 REACTIVITY CONTROL SYSTEMS

8 3.1.4 Moderator Temperature Coefficient (MIC) (Analog)

BASES

BACKGROUND Per GDC 11 (Ref. 1), the reactor core and i1ts interaction
with the reactor system coolant must be designed for
inkGrently stable power operation, even in the possible
event of an accident. In particular, the net reactivity
feedback in the system must compensate for any unintended or
rapid #mactivity increases.

ihe BT relgtes a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity incrpases with increasing moderator temperature;
conversely, a megative MTC meanc that reactivity decreases
with increastng moderator temperature). The reactor is
designed &9 operate with a negative MTC over the largest
possible Fange of fue) cycle operation. Therefore, a
coolant tempsrature §ncrease will cause a reactivity
decrease, so thet the coolamt temperature tends to return
toward its initial value, Reactivity increases that cause a
coolant temperature ingrease wil) thus be self-limicing, and
stable power operation will resudt. The same characteristic

15 true when the MTC ¥s positive &nd coolant temperature
decreases occur,

MTC values are predicted at selected burnups during the

saf evaluation analysis and @re confirmed to be
acceptable by measurements. Both initial and reload cores
are designed so that the beginning of cycle (BOC) MTC is
less than zero when THERMAL POWER is [35]% of RATED THERMAL
POWER (RTP) or greater. The actual value of the MT. is
dependent on core characteristics, such as fuel loading and
reactor ccolant soluble boron concentration. The core
design may require additional fixed distributed peisons
(Tumped burnable poiscn assemblies) to yield a MIC at BOC
within the range analyzed in the plant accident analysis.
The end of cycle (EOC) MTC is also limited by the
requirements of the accident analysis. Fuel cycles designed
to achieve high burnups or with chaiz s to other

characteristics are evaluated to ensure that the MTC does
not exceed the EOC limit.

(continued)
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. BASES (~ontinued)

APPLICABLE subcritical conditions, a large fractior of core power may
SAFETY ANALYSES  be produced through the effects of subcritical neutron
(ceatinued) muitiplication.

MTC values are bounded in reload safety evaluations assuming
steady-state conditions at BOC and EOC. A middle of cycle
(MOC) measurement is conducted at conditions when the RCS
boMm concentration reaches approximately 300 ppm. The
MSUred v.lue may be extrapolated 1o project the FOC value.
n order to confirm reload design prediction:,

The MIC satisfies Criterion 2 of the NRC Interim Poli¢y

nts Ewen though it is not directly ohserved and
controllp® fram the control room, MTC is . sidered an
initid] Genditiem process variable because of iis depencunce
on BOFon toncentration.,

LCO 3.1.4 rgan%:aé phe MTC to be within specified limits of
the CORE OPFRA EIMITS REPORT (COLR) (Ref. 5) to ensure
the core operatesg zrthin the ‘assumptions of the accidant

h

analysis, During the w#load Gore safety evaluation, the MTC
15 analyzed to determine t 1% _values remain within the
bounds of the origimaY accident aplysis during operatiun.
The 1imit of [+0.9E-4] (%Ak/k)/F o© W positive MTC when
THERMAL POWER is less than [95)% of"WI® ensures that core
overheating accidents will not o $eYaté ®he accident analysis
assumptions. The requirement for a negative MTC when
THERMAL POWER is [95]% of RTP or greater ensures that core
operation will be stable. The negative MTC limit for EOC
specified in the COLR ensures that core overcooling
accidents will not violate the accident analysis
assumptions,

MTC is a core physics parameter determined by the fuel ard
fuel cycle design and cannot be easily controlled once the
core design is fixed. During operation, therefore, the
Conditions of the LCO can only be ensured through
measurement. The surveillance checks at 80C and MOC on a
MTC provide confirmation that the HTC i behaving as
anticipated so that the acceptance criteria are met.

(continued)




BASES (continued)

B3.1.4

APPLICABILITY

In MODE 1, the limits on the MTC must be maintained to
assure that any accidert ~nitiated from THERMAL POWER
operation will not viol+ie .he O8fy,~ assumptions of the
accidert gnalysis. In WOE 2, the ‘1 ‘ts must also be
maintained to ensure startuy and subr itical accidents (such
as the uncontrolled CEA or grovp wi° drawal) will not
violate the assumptions of the «ccident analysis. In
MOUES 3, @4, 5, ond 6, this LCO s not applicable, since no

Bast Accidents (DRAsY using the MTC as an analysis

pé init ated trom these MODES. However, the

bhe MTC with temperature in MODES 3, 4, and 5,
_in MODES 1 and 2, is uccounted for in the
iysis. The variation of the MTC with
da the safoty analysis is accepted as
MOC measurements are used for

ACTIONS

LAt Tl 1%

MTC is a function of t _*’hel and Pu2y cycle design and

~not be controlled dipect ; ce thair designs have been
mpiemented in the core. exceeds its limits, the
reactor must be placed in T with 2 @inimum SHUTDOWN
MARGIN. This eliminates the potential fo¥wiolation of the
accident analy.is bounds. The associated Cempletion Time of
6 hours is reasonable considering the | ity of an
accident occurring during the time p@riod which would
require a MTC value within the LCO Vimits and the length of
time required to reach MODE 3 conditions from full power iy
an orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.1.4.1

The SRs for measurement of the MTC at the beginning and
middie of each fuel cycle provide 7or confirmation of the
Timiting MTC values. The MTC changes smoothly from most
positive (least negative) to most negative value during fuel
cycle operation as the RCS boron concentration is recuced to
compensate for fuel depletion. The requirement for
measurement prior to operation above 5% of RTP satisfies the
confirmatory check on the most positive (least negative) MTC

(continued)
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8 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Moderator Temperature Coefficient (MIC) (Analog)

BASES

BACKGROUND Per GDC 11 (Ref. 1), the reactor core and its interaction
with the reactor system coolant must be designed for
inMerently stable power operation, even in the possible
event of an accident. In particular, the net reactivity
feedhack in the system must compensate for any unintended or
rapid sdactivity increases.

¥he NTC relates a change in core reactivity to a change in
rezitor €0 'ont temperature (a pusitive MTC means that
reactdvity increases with increasing moderator temperature;
converscly, a negative MTC means that reactivity decreases
with increasing moderator temperature). The reactor is
designed B8 operatg with a negative MTC over the largest
possible range of fuel cycle operation. Therefore, a
crolant temporature dncrease will cuuse a reactivity
decrease, sO that the coolamt temperature tends to return
toward its initial walue. Reactivity increases that cause a

coolant temperature increase will thus be self-limiting, and
stable power operation w¥1l resu¥t. The same characteristic

Is true when the MTC ¥5 positive and coolant temperature
decreases occur,

MTC values are predicted at selected buvnups during the
safety evaluation analysis and @re confirmed to be
acceptable by measurements. Both initial and reload cores
are aesigned so that the beginning of cycle (BOC) MTC is
less than zero when THERMAL POWER is [95]% of RATED THERMAL
PONER (RTP) or greater. The actual value of the MIC is
dependent on core characteristics., such as fuel loading and
reactor coolant soluble boron concentration. The core
design may require additional fixed distributed poisons
(Jumped burnable poison assemblies) to yield a MTC at BOC
within the range analyzed in the plant accident ana'ysis,
The end of cycle (EOC) MTC is also limited by the
requirements of the accident analysis. Fuel cycles designed
to achieve high burnups or with changes to other
characteristics are evaluated to ensure that the NT° does
not exceed the EOC limit

(continued)
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BASES  (continued)

MTC
B31.4

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for the specified MTC are:

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

b. The MTC must Le such that inherantly siable power
operations result during normal cperation and during
ace ts such as overheating and overcooling events,

tains analyses of accidents that result in

g and overcooling of the reactor core. MTC

controlling parameters for core reactivity in
~Both the most pos *ive velue and most

MTC are importan. to safety, and both

un Values used in the analyses

pgonditions, such as very large soluble

boron concentrat , to ensure the accident resuits are

bounding (Ref. .

re over - ing (either decreased heat
pr o gden) must be evaluated for
sit 0 Agactivity accidenis that
¢ the control element
either zero or full
vent relative to

Accidents that cc’!:
removal or increa
results when the MTC 1§
cause increaseu power
assembly (CEA) withdre ‘
THERMAL POWER. The limi ov
plant response is based on the ma
core powar and steam generator heat r
transient, The most 1imiting event
positive MTC is a [CEA withdrawal ae€¥dent from zero power,
al.o referred to as a startup acc t (gof. 4)].

Accident« thet cause core overcooling must be evaluated for
results when the MiC is most negative, The event which
produces the most rapid cooldown of the Reactor Coolant
System (RCS) and is therefore the most limiting event with
respect to the negative MTC is a steam line break (SLBE
event. rollowing the reactor trip for the postulated EOC
SLB event, the 1ar?e moderator temperature reduction
combined with tie large negative MTC may produce reactivity
increases that are as much as the shutdown reactivity. When
this occurs, a substantial fraction of core power is
produced wi*hk all CEAs inserted except the most reactive
one. Even .f the reactivity increase produces slightly

(continued)
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MTC

B3.1.4
BASES (continued)
APPLICABLE subcritical conditions, a largo fraction of core power may
SAFETY ANALYSES  be produced through the effects of subcritical neutron
(continued) muitiplication,

MTC vai.es are bounded in reload safety evaluations assuming
steady-state conditions at BOC and EOC. A middle of cycle
(MOC) measurement 15 conducted at conditions when the RCS

: concentration reaches a?proxinatoly 300 p:u. The

d value may be extrapoluted to pro{oct the EOC value,
P to confirm reload design predictions.

Asfies Criterion 2 of the NRC Interim Policy

i Byen though 1t is not directly observed and

"W the control room, MTC 1s considered an

o0 process variable because of its dependence
ation,

LCo
t=: CORE OP
L7 core operate
anaiysis. Duri
is analyzed to dete
bounds of the orig
The 1imit of [+0.9E-4)
THERMAL POWER is less than [9
overheating accidents will not he accident analysis
assumptions, The requirement a negative MTC when
THERMAL POWER s [95]% of RT® or greater ensures that core
operation will be stable. The negative MTC 1imit for EOC
specified in the COLR ensures that core overcooling
accidents will not violate the accident analysis
assumptions.

RT (COLR) (Ref. §) to ensure
sumptions of the accident
safety evaluation, the MIC
values remain within the
sis during operation.
ositive MTC when
ensures that core

MTC is a core physics parameter determined by the fiel and
fuel cycle design and cannot be easily controlled once the
core design is fixed. Ourin? operation, therefore, the
Conditions of the LCO can only be ensured through
measurement. The surveillance checks at BOC and MOC on a
MTC provide confirmation that the MTC is behaving as
anticipated so that the acceptance criteria are met.

(continued)
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B3.1.4

BASES (continued)

APPLICABILITY In MODE 1, the 1imive “= the MTC must be maintained to
assure that any accid initiated from THERMAL POWER
operation will not violate the design assumptions of the
accident analysis. In MODE 2, the limits must also be
maintained to ensure startup and subcritical accidents (such
as the uncontrolled CEA or group withdrawal) will not
violate the assumptions of the accident analysis. In
MODES 3,8, 5, and 6, this LCO s not applicable, since no

: # Accidents (DBAs) using the MTC as an analysis

ption are initiated from these MODES. However, the
phation of the MTC with temperature in MODES 3, 4, and 5,
¢ DBAs inff1ated in MODES 1 and 2, 1s accounted for in the
et acct #ysts. The variation of the MTC with
' ‘$n the safety analysis is accepted as
and MOC measurements are used for

ACTIONS Al s &

.
MTC 1s a function of t"i’
cannot be controlled directly
implemented in the core. Jf X
reactor must be placed in'W ? -
MARGIN. This eliminates the potential
accident analysis bounds. The associab®
6 hours is reasonable considering the proba
accident occurring durin? the time poriod which would
require a MTC value within the LCO Vimits and the length of
time required to reach MODE 3 conditions from full power in
an orderly manner and without challenging plant systems,

wel cycle design and
Bir designs have been
s its limits, the
nimum SHUTDOWN
Pyiolation of the
letion Time of
ity of an

SURVEILLANCE SR_3.1.4.1

REQUIREMENTS
The SRs for measurement of the MTC at the beginning and
middle of each fuel cycle provide for confirmation of the
limiting MTC values. The MTC changes smoothly from most
positive (least negative) to most negative value during fuel
cycle operation as the RCS boron concentration is reduced to
compensate for fuel depletion. The requirement for
measurement prior to operation above 5% of RTP satisfies the
confirmatory check on the most positive (least negative) MTC

(continued)

(continued)
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NTC

B3l
. BASES (continued)
SURVETLLANCE value. The requirement for measurement within 7 days
REQUIREMENTS after reaching 40 effective full power days and
(continued) § core burnup satisfies the confirmatory check of the most

negative MTC value. The measurement is gorfomd at any
THERMAL POWER so that the projected EOC MTC may be evaluated
before the reactor actually reaches the EOC condition. MTC
values may be extrapolated and compensated to permit direct
comparison to the specified MTC Timits,

The SR 45 modified by a Note that states SR 3.0.4 is not
applicable for entering MODE 2. Although this surveillance
15 applicable in MODE 2, the reactor must be critical before
the surveiliance can be completed. Therefore, entry into
NODE 2 prior to accompiishing the surveillance is necessary.

REFERENCES

——

Title 10, Code of Federal Regulations, Part 50,
Apgudu A, General Design Criterfon 11, "Reactor
Inherent Protection. "

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

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

[Unit Name] FSAR, Sectfon [ ], *[Tiile)."

o e W N

[Unit Name] Core Operating Limits Report, *[Title]."
M
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CEA Alignment
B3.1.5

3.1 REACTIVITY CONTROL SYSTEMS

6 3.1.5 Control flement Assembly (CEA) Alignment (Analog)

BASES

BACKGROUND

CEOG STS

The OPERABILITY of the shutdown and regulating CEAS are
initial assumptions in all safety analyses which assume CEA
I DSOEL 1on upon reactor trip. Maximum CEA misalignment s an
|"Q‘|l assumption in the safety analysis, which directly
#Tfecty core power distributions and assumptions of
available SHUTDOWN MARGIN (SODM).

ihe appl | B citeria for these reactivity and power

"*tird n@esign requirements are 10 CFR 50, Appendix A,
GDC 1O actep Design,” GDC 26, “Reactivity Limits"

(Ref, {)' e A0 CFR 50.46, "Acceptance Criteria for
tmergency LOre Cooling Systems for Light Water Nuclear Power

Plants” 4ReF. 2).

Mechanical e @lectpdee) failures may cause a CEA to become
inoperable Jr to hatome misaligned from its group. CEA
inoperability or lltalign.-nt fay cause increased power
peaking due to the aS{ll.tYi( Mactivity distribution and a

reduction in the Yotal #vallable CEA worth for reactor
shutdown. Therefor® CEA aVignmen® @and OPERABILITY are
related to core operation in desighlewer peaking limits and
the core design requirement of a 1 SDM,

Limits on CEA alignment and QPERABILITY have been
established, and al) CEA pos¥Yons are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaxing and SDM 1imits are preserved.

CEAs are moved by their controi element drive mechanisms
(CEDMs). Each CEA drive mechanism moves its CEA 1 step
(approximately (i) inches) at a time but at varying rates

(steps per minute) depending on the signal output from the
Rod Control System,

The CEAs are arranged into groups that are radially
symmetric. Therefore, movement of the CEAs does not
introduce radial asymmetrie n the core power distribution.
The shutdown and regulating :As provide the required
reactivity worth for immediate reactor shutdown upon a

(continued)

(continued)
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BASES (continued)

CEA Alignment
B 315

BACKGROURND
(continued)

reactor trig. The regulating CEAs also provide reactivity
(power level) contro! during normal operation and
transients. Their movement may be autowatically controlled
by the Reactor Regulating System.

The axial gosition of shutdown and regulating CEAs 1s
indicatyd by two separate and independent systems, which are
Lomputer CEA Position Indication System and the

uter CEA Position Indication System counts the
the CEA gripper coils from the CEDM Control
%ﬂ CEAs. There is a 1 step counter for
s. dndividua) CEAs in a group all receive
and should, therefore, all be at the
by the group step counter for that
r CEA Position Indication System is
considered hi "precica {® 1 step er ¢ § inch). If a CEA
does not move 1 step £Or «eth command signal, the step
counter will stid the command and incorrectly reflect
the position of the £3F i

same pos 1¢e
group. Plant C

hgr' P Tt
The Reed Switch Pos1t1?-'ln @t on System provides a highly
accurate indication of actu) CEA pos¥tion, but at & lower
ers.  Thi stem is based on

precision than the stog i
inductive analog signals from a series o
spaced alorg a tube with a center-to-c
1.5 inches, which is 2 steps. 7o in
of the system, there are redundant

position, '

ed switches
stance of
reliability
switches at each

APPLICABLE
SAFETY ANALYSES

CEA misalignment accidents are analyzed in the safety
analysis (Ref. 4)., The accident analysis defines CEA
misoperation as any event, with the exception of sequential
group withdraws, which could result from a single
malfunction in the Reactivity Control System. For exampi:,
CEA misalignment may be caused by a malfunction of the CEDM
or CEDM Control System, or by operator error. A stuck CEA
may be caused by mechanical jamming of the CEA fingors or of
the gripper. Inadvertent withdrawal of a single CEA may be
caused by the opening of the electrical circuit of the CEDM
holding coil for a full-length or part-length CEA. A

(continued)
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CEA Alignment
B 3.1.5

. BASES (continued)

APPLICABLE dro?pcd CEA subgroup could be caused by an electrical
SAFETY ANALYSES  faflure in the CEA coi) power programmers.
(continued)

The acceptance criteria for addressing CEA inoperability/
misalignment is that there be no violations of:

a. Specified acceptable fuel design limits;

A_ilfﬁtsali nmeni are distinguished in the safety
f. &), Awring imovement of a group, one CEA may
g whil@ the other CEAs in the group continue.

This condivien e excessive power peaking. The
second type of misg}¥gnmentoccurs 1f one CEA fails to
insert upon a reagker trip sl remains stuck fully

. withorawn. This g9 'Qhres an evaluation to
determine that su i "Mvity worth is held in the
remaining CEAs to A Birement with the maximum

wortk CEA stuck fuily withdrawn,
fully withdrawn position, its worth i

since the safaety analysis does mpt tak® two stuck CEAs into
account. The third tyve of | ignment occurs when one CEA
drops partially or fully inte the reactor core. This event
causes an initial power reduction followed by a return
towards the orig.nal power, due to positive reactivity
feedback from the negative moderator temperature
coefficient. Increased peakin during the power increase
may result in excessive local linear heat rates (LHRs) .

Two types of analysis are performed in regard to static CEA
misalignment (Ref. 3). With CEA banks at their insertion
limits, one type of analysis considers the case when any one
CEA is inserted [ ] inches into the core. The second
type of analysis considers the case of a single CEA
withdrawn { ] inches from a bank inserted into its
insertion 1imit. Satisfying 1imits on departure from

¥4 CEA is stuck in the
A8 added to the SDM,

(continued)

| (continued)
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BASES (continued)

CEA Alignment
B3.1.5

APPLICABLE
SAFETY ANALYSES
(continued)

nucleate boiling ratio in both of these cases bounds
the situation when a CEA s misaligned from its group by
[7] inches.

Another type of misalignment occurs {f one CEA fails to
insert upon a reactor trip and remains stuck fully
withdrawn, This condition is assumed in the evaluation to
g Ahat the required SOM 1s met with the maximum
p fully withdrawn (Ref. §5).

A drop incidents result in the most rapid
! ed acceptable fuel design 1imits (SAFDL)
peration the accident analysis analyzed
A drop, a single part-length CEA
CEA subgroup drop. The most rapid
fsbre from nucleate 11ing SAFDL may be
*ull length CEA drop or a CEA subgroup

drop, and
approach
caused by
drop depending

A1l of the above @ERII sopiPations will result in an

’ ' e of the full-length CEA

e power and a

y produced, which

local power and
arameters.

drop a prompt decrease

distortion in radial p
when conservatively coul
heat flux increase, and

during the most limiting nisogerati
of the SAFDLs, centerline fue! t
oceur,

ure, or RCS pressure

Shutdown and regulating CEA OPERABILITY and alignment are
directly related to power distributions enu SOMS, which are
initia) conditions assumed in safety anal,ses. Therefore
they satisfy Criterion 2 of the NRC Interin Policy
Statement .

LCO

The 1imit on shutdown and regulating CEA alignments assure
that the assumptions in the safety analysis will remain
valid. The requirements on OPtRABILIT/ assure that upon
reactor trip, the assumed reactivity will be available and
will be inserted. The OPERABILITY requirements also assure

(continued)
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CEA Alignment

B 3.1.5
. BASES (continued)
LCO that the CEA banks will move correctly upon command to
(continued) maintain the correct power distribution and CEA alignment.

The requirement to maintain the CEA a)ignment to within
7 inches between the highest and lowest CEAs in a subgroup
fs conservative. The minimum misalignment assumed in safety
analysis 1s [15 inches], and in some cases a total

fgnment from fully withdrawn to fully inserted is

B OPERABLE when they meet the SRs of this LCO and can
duand withdrawn to meet the alignment limits,
Bverlap withdrawal requirements, CEA drop

fon indication requirements. Also, xfor
89 OPERABLE CEA motion inhibit and CE
constitute the following:].

. facility, an OPERABLE Plant Computer
P System (if required) and Reed Switch
wtitute the following:

[For this flc11{-fff
required OPERABLE
motion inhibit a ‘

{For this facility, the required
heir failure do not declare the
CEA motion inhibit and CEA devig¥
Justification are as followssd

At

Meing support systems are
ROPERABILITY, including CEA
oW gircuit:)

,‘v:

prt systems which upon
Woperable Sincluding
Wcuit) and their

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

APPLICABILITY The requirements on CEA OPERABILITY and alignment are
applicable in MODES | and 2 because these are tiie only MODES
in which neutron (or fission) power 1is genoratod. and the
OPERABILITY and alignment of CEAs has the potential to
affect the safety of the plant. In MODES 3, 4, §, and 6,
the alignment 1imits do not apply because the CEAs are
bottomed and the reactor is shutdown and not producing
fission power. 1In the shutdown MODES, the OPERABILITY of

(continued)

. (continued)
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BASES (continued)

CEA Alignment
B3.1.5

APPLICABILITY
(continued)

the shutdown and regulating CEAs has the potential to affect
the required SDM, but this effect can be compensated for by
an increase in the boron concentration of tne RCS. See

LCO 3.1.1 for SOM in MODES 3, 4, and 5, andg LCO 3.9.1 for
boron concent+ation requirements during refueling.

A Note has been added to ¥ icate that fer Lhis LCO,

Conditi A, B, an t~4 as an entity with a
single tior ~

ACTIONS

it will not move in response to
ontrol System. A CEA may become
trippable. In this condition the CEA
ired function of addinY negative
frip be necessary. If a CEA is
ntinued operation in MODES 1 and
sitden of the inoperable CEA

« l. ng factors. This is
s>~complished by verifydmy th is either fully
withdrawn (Shutdown C and if in
regulating group [5], tho is th!n
steady-state 1nsertion limits of (€O 3.i A\so. if it is
a regulating CEA, it is verified that the" is positioned
within 27] inches (Indicated reed switeh fon) of all
other CEAs in 1ts group. The 1-howe Completion Time ensures
an acceptable CEA alignment is established before xenon
redistribution can generate unacceptable peaking factors.

B.l. 8.2, 8.3.1, and B.3.2

With one or more full-length regulating CEAs misaligned from
other CEAs in its group by > (7? inches and < [15] inches
AND all full-length shutdown and regulating CEAs trippable,
THERMAL POWER 1s reduced to < 70% RTP within 1 hour. Power
operation may continue as long as the misaligned regulating
CEA can be aligned to all the other CEAs in the group within
1 hour, QR all the other CEAs within 1imits in the groug are
aligned to within [7) inches of the misaligned CEAs within
thouasawhi;e maintaining the insertion and sequence limits
of LCO 3.1.7.

A CEA “MN
signals the | ,
inoperable yet rema
can still perf its
reactivity shotld a
inoperable but t

2 may continue provi b
does not result 1% una

(continued)

CEOG STS

(continued)

B 3.1-34 12/29/90 6:24pm



BASES (continued)

CEA Alignment
B3.1.56

ACTIONS
(continued)

gis
4

s,
v y
g

V7

Xenon redistribution in the core starts to occur as soon as
a CEA becomes nisaliga;d. Reducing THERMAL POWER to

< 70% RATED THERMAL ER (RTP) ensures acceptable power
distributions are maintained (Ref. 6). For small
misalignments (le:s than 15 inches) of the CEAs, there is:

8. A small effect on the time-dependent long-term power
tributions relative to those used in generating

s and 1imiting safety system settings (LSSS)
oints;

.'mall effect on the availabie SDM; and

Py
A effect on the ejected CEA worth used in the
r ectlent analysis.

Thore;oromgi 1-hour time period is sufficient to:

a misaligned CEA;

corregtive action to realign the

R "
4 L v i

¢. Minimize the e of x

With a large CEA misalignment (» inches), however, this
misalignment would cause distort he core power
distribution. This distributiomn may, turn, have a
significant effect on: g ¥

a. The available SDM;

b. The time-dependent long-term power distributions
relative to those used in generating LCOs and LSSS
setpoints; and

€. The ejected CEA worth used in the accident analysis.

Therefore, prompt reduction in power is required to
eliminate a large misalignment.

Power operations may continue provided adequate SDM exists
and the CEAs can be properly aligrned. This may be
accomplished by aligning the OPERABLE CEAs to the inoperable
CEA (subgroup). Since the CEA may be misaligned by greater

(continued)
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BASES (continued)

CEA Alignment
g 3.15

ACTIONS
(continued)

than [15 inches), a SOM verification 1s made. Subsequently,
maintaining the insertion and sequence limits of LCO 3.1.6
and LCO 3.1,/ ensures that Id.?ﬂl\. SDM and proper power
distribution are maintained 1<hour Completion Time to
align the OPERABLE CEAs to provides the ogsrotor 1-hour to
properly align the OPERABLE CEAs to the CEA (subgroup).

Lad

immovable, the malfunction can be traced to
ating System. Since the majority of
g System malfunctions can be repaired
, and ce the unit conditions are
t anal: i assumptions, the
R0 locate the malfunction and restore
ABLE status. Maintaining the sequence,

48 0f LCO 3.1.6 and LCO 3.1.7

desdgn Timits are not exceeded. Since a

Completion Time of ¥ & provides adequate time to locate
the malfunction as 1o arts and perform the
repairs, {f the malfuncyil rrected in 72 hours it
: lems and plant

not outside Wy &
appropriate )
the rods to an QP
fnsertion, and
ensures that ¢

shutdown would be requive

L.l and D.2

If more than one full-length
more than one group, it may indicakl ¥ rious problems with
CEAs and their support {stons m~'i ay piace the plant
outside the accident analysis. Therefore, LCO 3.0.3 must be
ifmmediately entered,

misaligned in

Continued operation is not allowed in the case of:

a. More than one ragulating CEA fnoperable or misaligned
from any other CEA in its group by more than 15 inches
in one or more CEA groups; or

b. One or more CEAs inoperable as the result of excessive
friction or mechanical interferences or known to be
untrippable.

(continued)
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BASES (continued)

CEA Alignment
B3.1.5

ACTIONS
(continued)

This 1s because efther of these conditions may be indicative
of a possible loss of mechanical functiona) capabl\it{ of
the CEAs and, in the event of a stuck or untrippable CEA, a
loss of SDM,

If a CEA 1s inoperable as a result of excessive friction or
anical interference or 1s untrippable, 1t is not
ble for reactivity inserticn during a reactor trip.
W untrippable CEA, meeting the insertion limits of
#:6 and LCO 3.1.7 does not ensure that adequate SOM
¢ In this condition, an additiona)l allowance must be
g worth of the affected CEA when calculating the

By since the OPERABLE CEAs must still meet
jore criteria. If additional negative
Fequired to provide the necessary SOM, 1t must

incraaing the RCS boron concentration. One
fAIEP008 time to perform the SDM calculation
and make ang PonUired boron -« 'lustment to the RCS. The
6-hour Comp ' . h MODE 3 1s reasonable, based
on operatin vwh MODE 3 from full power

conditions in an @ n C:nd without challenging
plant systems.

The CEA Motion Inhibit permits.
requirements of LCO 3.1.7 and
being misaligned from other

mot9en within the
vents Regulating CEAs from
s in the group.

Performing SR 3.1.5.1, CEA position, within 1 hour and every
4 hours thereafter is considered acceptable in view of other
information continuously available to the operator in the
control room so that durlng actual CEA motion deviations can
b: d.::ctod and the protection afforded by the CEA deviation
circuits,

With the CEA motion inhi it inoperable, 6 hours are allowed

to restore the CEA Motion Inhibit to OPERABLE status QR

place and maintain the CEA drive switch in either the "Off"

or "Manual" position and fully withdraw all CEAs in qrouﬁs
[3} and [4{ and withdraw all CEAs in group [5] to less than
5]% insertion.

(cer’ »yed)
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BASES (continued)

CEA Alignment
B 3.1.5

ACTIONS
{(continued)

Placing the CEA drive switch in the "Off*" or “"Manual®
osition ensures the CEAs will not move in response to
eactor Regulating System automatic motion commands.

Withdrawal of the CEAs to the positions required in the

Required Action £.2.2 ensures that core perturbations in

local burnup, :oaking factors, and SOM will not be more

e

adverse than the Conditions assumed in the safety analyses
and LCO g@gpoint determination (Ref. 7).

o letion Time takes into account Required
protection afforded by the CEA deviation
har information continuously available to

control room so that during actual CEA
Can be detected.

A Note hat been sdded to Required Action £.2.2 to indicate
1”1“'? 811 CEAs in Group(s) [3) and [4], and
BEAs 1n G 5] to less than [5)%

. | 4F this Required Action is not in
conflict with Reqyl : s B.3.1, 8.3.2, and D.2 when
these Required Actions ame™being axecuted.

B Ly L
LJ ", g »’.‘ e%gp‘?' %
wWhen the CEA deviation ci t ?i'lnop
SR 3.1.5.1, CEA position, within I hour
thereafter ensures improper CEA alig
before unacceptable flux distrihuti !
Completion Times take into ac.oun r information
continuously available to the operstor in the control room,
s0 that during CEA movement, deviations can be detected, and
protectien can be provided by the CEA motion inhibit and
deviation circuits.

Gl

When a Required Action cannot be completed within the
required Completion Time, & controlled shutdown should be
commenced. The allowed time (6 hoursz is reasonable, based
on operating experience, to reach MODE 3 from full power
conditions *n an orderly manner and without challenging
plant systems.

le, periorming
every 4 hours
fdentified
cu The specified

CEOG STS
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CEA Alignment
B3.1.5

BASES (continued)

SURVEILLANCE SR_2.1.5.1

REQUIREMENTS
Verification that individual CEA indicated reed switch
positions are within 7 inches (indicated reed switch
sitions) of all other CEAs in the group at a 12-hour
F:oquoncy allows the operator to detect a CEA beginning to
leviate from 1ts expected prsition. The specified Frequency
tashy into account other CL. position information that is
Myously available to the operator in the control room,
p during CEA movement, deviations can be detected and
Mon can be provided by the CEA motion inhibit and
In chrcuits, {For this facility, each CEA Reed
Jon System 15 considered inoperable 1f it has
Jeed switches inoperable.)

two CEA position indicator channels
C CEA positions and thereby ensure

compliance alignment and insertion limits. The
CEA *full ¢
independent mean
CEAs ¢»e at eit
positions. [For
Indication System 1 ns

individual reed switches indperab

serted or fully withdrawn
h CEA Reed Switch

The 12-hour Frequency takes in
information continuously av e to the operator in the
control room, so that duri A movement, deviations can be
detected and protection can be provided by the CEA motion
inhibit and deviation circuits.

SR_3.1.5.3

Demonstrating the CEA motion inhibit OPERABLE verifies that
the CEA motion inhibit is functional even if it is not
regularly operated. The 31-day Frequency takes into account
other information continuously available to the operator in
the control room, so that during CEA movement, deviations
can be detected and protection can be provided by the CEA
deviation circuits.

(continued)

(continued)
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CEA A)ignment
B3.1.5

LASES  (continued)

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.1.5.4

Douonstrat1n? the CEA deviation circuit is OPERABLE verifies
the circuit is functional. The 31-day Frequency takes into
account other information continuously avatlable to the
operator in the control room, so that during CEA movement,
deviations can be detected and protection can be provided by

ual CEAs that are not fully inserted into
avary 92 days verifies that all CEAs

E even if they are not regularly

“45] inches is adequate to demonstrate
#ing the alignment 1imit when only one
. The 92-days Fraquency takes into

r inf n availabie to the operator in
veillances being performed

the determination of

more frequently
OPERABILITY of th

SR_3.1.9.6

' T R
Verification of CEA drop ‘iﬁ.s rmi that the maximum
CEA drop time permitted 1s consistent w he assumed drop
time used in the safety analysis (Ref.
times prio: - ctor criticality or vessel head
removal as.. e reactor inter nd CEOM will not
interfere with LLA motion or drop . Also, every
18 months the CEA drop times are verified to znsure that nn
degradation in these systems has occurred that would
adversely affect CEA motion or drop time. Individual CEAs
whose drop times are greater than safety analysis
assumptions are not OPERABLE. The 18-month Frequency was
develoged because it was considered prudent that this
surveillance only be performed during a plant outage., This
is due to the plant conditions needed to perform the SR and
the potential for an unplanned plant transient if the
surveillance 1s performed with the reactor at power,
Operating experience has shown that these components usually
pass this surveillance when performed on the 18-month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

(continued)

CEOG STS

(continued)

B 3.1-40 12/29/90 6:24pm



CEA Alignment
$3.1.5

. BASES (continued)

-

SURVEILLANCE The drop time is defined as the time the electrical power is
REQUIREMENTS interrupted to the CEA drive mechanism until the CEA reaches
(continued) 90% insertfon. The testing is performed with all reactor
coolant pumps operating and average RCS temperature > [ ]°F

to simulate a trip under actual operating conditions.

nce of a CHANNEL FUNCTIONAL TEST of each reed switch
transmitter channel ensures the channel is OPERABLE
pable of indicating CEA position over the entire

| b p CEAs travel. Since this test must be

the reactor is shut down, an 18-month

B coincident with refueling outage was

'L ing experience has shown that these

A1y pass this surveillance when performed
Furthermore, the Frequency
surveillances being performed at

shorter Fr: s Mhich determine the OPERABILITY of the
CEA Reed Swif igation System,
W &
| ¥ gt N
REFERENCES 1. Title 10, Code ¢ m lations, Part 50,
Appendix A, G al n erion 10, "Reacter
?$s:gn,‘ and General Design CPikgrion 26, “Reactivity
mits." W

2. Title 10, Code of Fodergléiﬁbulations. Part 50.46,
"Acceptance Criteria fo® Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors.®
[Unit Name] FSAR, Section [ ], "[Title]."

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

[Urit Name) FSAR, Section [ ], "[Title]."

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

[Unit Name] FSAR, Secticn [ ], "[Title).

m ~N OO U s W

[Unit Name] FSAR, Section [ ], "[Title].
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Shutdown CEA Insertion Limits

B3.1.6
B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.6 its (Analog)
BASES
BACKGROUND The insertion 1imits of the shutdown and rogulating CEAs are
initial assumptions in all safety analyses that assume CEA

MARGIN (SOM), ejected CEA worth, and initial

i tion upon reactor trip. The irsertion limits direct)
wrc power distributions and assumptions of available
SHUT
+  reactivfty insertion rate.

criteria for these reactivity and power

ign requirements are 10 CFR 50, Appendix A,
GDC 10, _ 512 ," and GDC 26 "Reactivity Limits"
(Refy 1), & CFR 50.46, "Acceptance Criteria for
Emergency ooling Systems for Light Water Nuclear Power
Reactors® (Ref. 2), ?tl its on shutdown CEA insertion have
been established, #nd a1 CEA positions are monitored and
controlled p operation to ensure that the
reactivity Tim cted GEA worth, and SDM 1imits are
preserved, 9 Y4

fhe CEAs are arraﬁgg‘.$ﬂ!‘ roups that are radially
symmetric. Therefors, movement oﬂl%he CEAs does not
introduce radial asymmetries in thg gore power distribution.
The shutdown and regulating CEAs pire the required
reactivity worth for immediate to utdown upon a
reactor trip. The regulating s also provide reactivity
(power level) control during mormal operation and

transients. Their movement may be automatically controlled
by the Reactor Regulating System,

The regulating CEAs are used for precise reactivity control
of the reactor. The positions of the regulating CEAs are
normally automatically controlled b{ the Reactor Regulating
System, but they can also be manually controlled. They are
capable of adding negative reactivity very quickly (compared
to borating). The Regulating CEAs must be maintained above
designed insertion limits and are tygically near the fully
withdrawn position during normal full power operations,
Hence, they are not capable of addin? a large amount of
positive reactivity. Boration or dilution of the Reactor
Coolant System (RCS) compensates for the reactivity changes
associated with large changes in RCS temperature.

(continued)

(continued)
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BASES (continued)

Shutdown CEA Insertion Limits
B 3.1.6

BACKGROUND
(continued)

The shutdown CEAs are used primarily to help ensure that the
required SDM s maintained. The shutdown CEAs are
controlled manually or automatically by the control room
operator. During norme! unit operation, the shutdown CEAs
are fully withdrawn. The shutdown CEAs must be completely
wi.hdrawn from the core prior to withdrawing any regulating
CEAs duripg an approach to criticality. The shutdown CEAs
are the t in this position until the reactor is shut
down | Pimdd negative reactivity to shut down the reactor
i ‘ AT a reactor trip signal.

APPLICABLE
SAFETY ANALYSES

» Ml CEAs (shutdown and regulating),
except th e CEA, are assumed to insert into the
o L« L shail be at their insertion limits
rt the maximum amount of negative
dp signal. The regulating CEAs
‘the core as allowed b{
ol Element Assemhly (CEA)
A insertion 1imil is
nt amount of negative
e reactor and
following a
tion of regulating
ve CEA, which s
0 tiake the
reture to

and availab
reactivity on
may be partia
LCO 3.1.7, 'Rog
Insertion Limits,
established to ensure €
reactivity 1s availab
maintain the required SY
reactor trip from full p ‘
CEAs and shutdown CEAs (less the
assumed to be fully withdrawn) is suff
reactor from full power conditions
zero power and to maintain the re SOM at rated no-load
temperature (Ref. 3). The shutd EA insertion limit also
Timits the reactivity worth of an ejected shutdown CEA.

The acceptance criteria for addressing shutdown and
regulating CEA insertion 1imits and inoperability or
misalignment 1s that:
a. There be no viclation of:
1. specified acceptable fuel design limits,
2. centerline fuel temperature, and
3. RCS pressure boundary damage; and

(continued)
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Shutdown CEA Insertion oimits
B 3.1.6

BASES

(continued)

APPLICABLE b. The core must remain subcritical after accident
SAFETY ANALYSES transients.
(continued)
As such, the shutdown CEA insertion 1imits affect safety
analyses involving core reactivity, ejected CEA worth, and
SDM (Ref. 3).

CEA insertion 1imits preserve an initial condition
in the safct‘ analyses and, as such, satisfy
¢ of the NRC Interim Policy Statement,

LCO must be within their insertion limits any

Bis critical or approaching criticality.

a sufficient amount of negative reactivity
shut down the reactor and maintain the

foll reactor trip.

'«f § OPERABLE shutdown CEA 15 verified as

‘For this
ollows:)

[For this faci’ K SN
‘ required OPERABLETY
are met and are OP

support systems are
n CEA insertion Timits

[For this facility, the require
their failure, do not result |
meeting their insertion 1im

their jJustification are as

systems which, upon
sMetdown CEAs not

in CEA inoperability and

ows:] [List and Explain)

APPLICABILITY The Shutdown CEAs must be within their insertion Yimits with
the reactor in MODES 1 and 2. The Applicability in MODE 2
begins within 15 minutes prior to initial regulating CEA
withdrawal during an agproach to criticality and continues
throughout MODE 2 until all regulating CEAs are again fully
inserted by scram or during shutdown. Th.s ensures that a
sufficient amount of negative reactivity is avatlable to
shut down the reactor and maintain the required SDM
following a reactor trip. The reactor is not critical or
a:proaching criticality in MODE 3, 4, 5, or 6 and,
therefore, the shutdown CEAs must be fully fnserted.

(continued)

. (continued)
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BASES (continued)

Shutdown CEA Inse “tion Limits
B 3.1.6

APPLICAGILITY
(continued)

This LCO has been modified by a Note that suspends the LCO
requirement during SR 3.1.5.5, which assures the freedum of
the CEAs to move. This SR roquirts the shutdown CEAs to
move below the LCO 1imits, which would normally violate the
Lo,

ACTIONS

uced by the inserticn of a shutdown CEA, the
ger rely on the regulating CEAs bo!ng

v insertion Timit to ensure adequate SOM

‘o boration withkin 15 minutes is

in MODES 1 and 2 1s no longer ensured
lating and safety CEA insertion

exists.,
rcqu1rod
by adher
linits (see LCO |
oy

In the event that
System 1s found w9
considered to be n
applies. .
«41

g Ef
A2 ad o 5&
,@W

Accident analysis assumes that zQT shut CEAs are fully
withdrawn any time the reactor is crit W.This ensures
J% '

down CEA Position Indication
jrable, the shutdown CEA 1is
J ll,ﬁs&,and Required Action A.2

that:  y
a. The minimum SDM is mlntﬂnod&ihd

b. The potential effects of a CEA ejection accident are
limited to acceptable limits.

CEAs are considered fully withdrawn at 129 inches, since
this position places them outside the active roglon of the
core. The required Comglotion Time of 1 hour to fully
withdraw the Shutdown CEA allows the operator adequate time
to adjust the CEA in an orderly manner and is consistent
with the required Completion Time for Action A.l1 in

LCO 3.1.5, "CEA Alignment .*

(continued)
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Shutdown CEA Insertion Limits
B 3.1.6

. BASES (continued)

ACTIONS Bl
(continued)

Whon the Required Actfon of A.2 cannot be completed within
the required Completion Time, a controlled shutdown should
be cemmenced. The 6-hour Completion Time is reasonable,
based on operating experience, to reach MODE 3 from fu'l
power conditions in an orderly manner and without
ch#¥lenging plant systems,

N8

SURVE ILLANCE
REQUIREMENTS

t the shutdown CEAs are within their
within 15 minutes prior to an approach to
ASUres that when the reactor is critical, or
tical, the shutdown CEAs will be available te
- th And the required SDM will be
maintained follen @ reactor trip. This SR and Frequency
aiﬁ!‘f
As

ensure th n CEAs are withdrawn before the
regulating ithdramn during a unit startup.

foned manually by the

fon of shutdown CFA
after the reactor is
ithat they are within
ur Frequency takes
to the operator in
e status of the shutdown

. Since the shutd
control room operat
position at a freq y of
taken critical is adequate to ens

their insertion limits. Also, ?

into account oth.r informaiion ayaila
ého contrci room that monitoms
EAs.

SR 3.1.6.1 is modif%od"gs a Note that allows exemption to
SR 3.0.4 for enterin E 2. SR 3.0.4 is not applicable
before entering the prlicabilit{ Condition of "within

15 minutes prior to initial regu atin? CEA withdrawal,"
because the surveillance is specifically selected to be
concurrent with the Applicability.

[For this facilit{. an OPERABLE shutdown CEA within limits
is verified as follows:)

(continued)
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Shutdown CEA Insertion Limits
B 3.1.6

BASES (continued)

REFERENCES 1.  Title 10, Code of Federa) Regulations, Part 50,
Appendix A, Genera)l Design Criterion 10, "Rerctor
Dosign.' and General Design Criterion 26, "Reactivity
Limits."

2. Title 10, Code of Federal Regulations, Part 50.46,
“Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors.®

3. fUnit Name) FSAR, Section [ ), *[Title).®

: .

B

i
P
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Regulating CEA Insertion Limits
B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEMS

8 3.1.7

BASES

(Analog)

BACKGROUND

‘Lli" I v
g
Re s

The insertion 1imits of the shutdown and regulating CEAs are
initial assumptions in al) safety analyses that assume CEA
insertion upon reactor trip. The insertion limits direct)

% core power distributions and assumptions of available
OMN MARGIN (SDM) and initial reactivity insertion rate.
pplicable criteria for these reactivity and power

tion design requirements are 10 CFR 50, Appendix A,
Design," GDC 26 "Reactivity Limits"

y &nd 10 CFR Part 50.46, "Acceptance Criteria for
osoro. oling Systems for Light-Water Nuclear Power

¥
Limits om regulat
and al)

Mg&c insertion have been established,
@re monitored and controlled during
power oper

0 re that the power distribution and
reactivit m \,wod the design power peaking,
ejected CEA wort

y Teact I insertion rate, and SOM limits
are preserved. .4 L P

§

> »
The rogulatin? CEA 1'imgs raté mith a predetermined
amount of position overlap Tn ordep %o approximate a linear
relation between CEA worth and CEA pesation (integral CEA
worth). The regulating CEA groups aré'withdrawn and operate
in a predetermined sequence, The Reactor Regulating System
controls reactivity by moving the regulating groups in
sequence within analyzed ranges. The group sequence and
overlap limits are specified in the CORE OPERATING LIMITS
REPORT (COLR) (Ref. 3).

The Regulating CEA are used for precise reactivity control
of the reactor. The positions of the regulating CEA are
normally controlled autom:tically by the Reactor Regulating
System but can also be manually controlled. They are
capable of adding reactivity very quickly (compared to
borating or diluting).

The power densitv at any point in the core must be limited
to maintain specified acceptable fuel design limits,
1nclud1n8 limits that preserve the criteria specified in

10 CFR 50.46 (Ref. 2). Together, LCO 3.1.7, LCO 3.2.4, and

(continued)
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BASES (continued)

Regulating CEA Insertion Limits
8 3.1.7

BACKGROUND
(continued)

LCO 3.2.5 provide 1imits on control component operation and

on monitored process vaviables to ensure the core operates

withir the Vinear heat rate (LHR) SLCO 3.2.1), total planar

radial poak!ng factor (F1) (LCC 3.2.2), and tntal

integrated radial poaking factor, F] (LCO 3.2.3) Timity in

the COLR. Operation within the LHR “imits given in the COLR

prevents power peaks that would exceed the loss-of-coolant

accident QLOCA) Vimits cerived by the Emergercy Core Cooling
» is. Operation within the F1 and F] 1imits

"BOLR prevents departure from nucleate boiling

® loss of forced reactor coolant f1zw accident.

o the LHR, F! and ! 1imits, cortain reactivity

el by regulating CE/ insertion limits,

mgertion 1imts also restrict the

the values assumed in the safety

the minimum required SOM in MODES |

analysi
and 2.

The estab)ishmant £ AdMItIng safety system settings and
LCOs require that the ¢ "

3 long- and-short-term behavior
of the radial peaking"W termined. The long term
behavior relates to the 'y the steady-state radfal
peaking factors with

affected by the
amount of CEA insertion a k. fon of a burnup
cycle over which such in on and the expected
power level variation throughout the cyc The chort-term
behavior relates to transient perturbat the stead
state radia) peaks due to radial xe ibution. ¥he
magnitudes of such perturbations upon the expected
use of the CEAs during anticipated Power reductions and load
maneuvering. Analyses are performed based on the expected
mede of operation of the Nuclear Steam Supply System (hase-
loaded, maneuvering, etc.). From these analyses CEA
insertions are determined and a consistent set of radial
peaking factors defined. The long-term steady-state and
short-term insertion 1imits are determined based upon the
assumed mode of operation used in the analyses and provide a
means of preserving the assumption on CEA insertions used.
The long- and short-term insertion 1imits of LCO 3.1.7 are
specified for the plant that has been dos1gned primarily for
base-loaded operation, but which has the ability to
accommodate a limited amount of load mareuvering.

(continued)
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Regulating CEA Insertion Limits

B3.1.7
. BASES (continued)
BACKGROUND The shutdon and regulating CEA insertion and alignment
(continued) Timits are process variables that toget: r characterize and

il

control the three-dimensional power dist “ibution of the
reactor core. Additionally, the regulating . nk insertion
Timits control the reactivity that could be adued in the
event of a CEA ejection accident, and the shutdown and
regulating bank insertion l1imits assure the required SDM is

within the subject LCO Timits will prevent fuei
fatlures that would breach the primary fission-
“bapeier and release fissfon products to the reactor

) event of a LOCA, loss of flow, ejected CEA,
t requiring termination by a Reactor Trip

- . ‘*#l.: .’ y

APPLICABLE The Tuel :" Iﬁht not sustain damage as a result of
SAFETY ANELYSES  rzrma) ope 1tion l and anticipated operatioral

ho acceptance criteria for the
regulating CEA i SNAPE INDEX (ASI), and
AZIMUTHAL POWER CO e such as to preclude core
power distributioﬂs, ury Q that would violate the

following fuel design critlrll

a. During & large-break LOCA, ** cladding
temperature must not oxcoq‘ 1 of 2200
(10 CFR 50.46, Ref. 2);

b. During a loss of forced reactor coolant flow accident,
there must be at Teast a 95% probability at a 95%
confidence level that the hot fuel rod in the core
does not experience a DNB condition., This is referred
to hereafter as the 95/95 DNB criterion;

¢. During an ejected CEA accicent, the ‘ission energy
ingut to the fuel must not exceed . ~ -al/g (Ref. 4);
an

d. The CEA must be capable of shutt1ng down the reactor
with @ minimum required SDM with the highest worth CEA
stuck fully withdrawn (GDC 26, Ref.

(continued)

(continued)
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BASES (continued)

Regulating CEA Insertion Limits
i B3.1.7

APPLICABLE
SAFETY ANALYSIS
(continued)

Regulating CEA position, ASI, and T, are process variables
that together characterize and control the three-dimensional
power distribution of the reuctor core.

Fuel cladding damage does not occur when the core s
operated outside these LCOs durtn? normal operation,
However, fuel cladding damage could v sult should an
cur with simultaneous violation of one or more of
+« Changes 11 the power distribution can cause
id power peaking and corresponding increased local

Tﬁi‘ e . 1s assured by limiting the regulating
and Wﬂ?tion Timits so that the allowable
15 aval

inserted the CEAs 1s such that sufficient
reactivity 1 to shut down the reactor to hot zero
power. SDM assu e maximum worth CEA remaine fully
withdrawn upon trfp (Ref, §).

Operation at the
the maximum allowable
factor with the allowed

icn ¥imits or ASI limits may approach
heat generation rate or peaking
present. Operation at the
insertion l1imit may al th%igfxinum ejected CEA

worth could be equul to ti fting ”!i?e ir fuel cycles
which have sufficiently ejected C :F?rths.

The regulating and shutdown CEA insert AQ“!%E: ensure that
safety analyses assumplions for reactdvity rtion rate,
SOM, ejected CEA worth, and power digtribution peaking
factors are preserved (Ref. 6).

The insertion 1imits satisfy Criterion 2 of the NRC Interim
Policy Statement, ir that they are initial conditions
assumed in the safety analysis.

LCO

- ——

The 1imits on shutdown and regulating CEAs sequence,
overlap, and physical insertion as defined in the COLR

(Ref. 3) must be maintained, because they serve the function
of preserving power distribution, ensuring that the SDM is

{continued)
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Regulating CEA Insertion Limits
B 3.1.7

BASES (continued)

LCO
(continued)

waintained, ensuring that ejected CEA worth is maintained,
and ensuring adequate negative reactivity insertion on irip.
The overlap between regulating banks provides more uniform
rates of reactivity insertion and withdrawal and is imposed
to maintain acceptable power peaking during reguiating CEA
motion,

*F.r this facility, an OPERABLE power-dependent insertion
14mit (POIL) alarm circuit and regulating CEA group

« eonstitute the follcwing:)
A [For this facility, the following support systems are

required OPERABLE to ensure PDIL alarm circuit and
Jlating CEA group OPERABILITY:)

[For %h35‘!QLility. the required support systems which upon
their failuve do nct declare the PDIL alarm circuit and
regulating CEA group dmoperable and their justification are
as follows:)

APPLICABILITY

e

The shutdown and pegulating CEA sequence, overlao, and
physical insertion 1imits shall be maintained with the
reactor in MODE 1 and MODE 2. These limits must be
miintained since they preserve the @ssumed power

distribut on, ejected CEA worth, *” d reactivity rate
insertion assumptions. Applicabi¥fty ¥n MODES 3, 4, and §
fs not required, since neither the power distribution nor
ejicted CEA worth assumptions would be exceeded in these
MOLES. SDM is preserved in MODES 3, 4, and 5 by adjustments
to he soluble boron concentration.

This LCO has been modified by a Note that permits the
requirements of this LCO to be not applicable during the
perform:nce of SR 3.1.5.5. This SR requires that the CEA be
moved at least every 92 days to verify their OPERABILITY.
The individual CEAs are moved at least 5 inches and then
returned to their original position.

A Note has veen added to indicate that the Completion Time
is on a Condition basis.

CEOG STS
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BASES (continued)

Regulating CEA Insertion Limits
B 3.1.7

ACTIONS

Ad. A2 and A.2.2

Operation beyond the transient insertion 1imits results in a
loss of SDM and excessive peaking factors. Restoration of
the required SDM requires increasing the Reactor Coolant
System (RCS) boron concentration, because the regulating
CEAs may be inserted too far to provide sufficient nogative
reactivi RCS boration must occur as described in Section
B 3.1, The required Completion Time of 15 minutes to

fdate boration is reasonable, based on l1imiting the
ial xemon redistribution, the low probability of an
ent wrring, and the steps required to complete the
acton, This allows the operator sufficient time to aiign
the required valves @nd to start the boric acid pumps.
Boration wil) continu@ until the regulating CEA group
positions'are ref to at least within the restricted
- eration region, which restores the minimum SOM capability.
while boron addftfon to the RCS should be initiated within
15 minutes to emsure. @ SOM, the CEAs must be returned
to above the trang nsertion limits to eliminate the
peaking problem. can be acc::plished by either
restoring the CEAs to within the Insertion limits or
reducing THERMAL FOWER $o less than or equal to that
fraction of RATED T''“RMAL PONER (RTP) that is allowed by CEA
group position usin “e VTimits specified in the COLR. The
Completion Time of 2 nours is reasonable based on the low
probability of an event occurring simultamesusly with the
1imit out of specification, and on 1imiting the potential
xenon redistribution.

In the event that a CEA group is found inoperable, the CEA
group is considered to be not within Timits and Required
Action A.2.]1 or A.2.2 applies.

Bl

If the CEAs are inserted between the long-term steady-state
insertion 1imits and the Transient Insertion Limits for

intervals greater than 4 hours per 24-hour period, peaking
factors can develop which are of immediate concern (Ref.7).

Verifying that the short-term steady-state insertion limits
are not exceeded ensures that the peaking factors that do
develop are within those al'owed for continued operation.

(continued)
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. BASES (continued)

Regulating CEA Insertion Limits
B 3.1.7

ACTIONS
(continued)

Experience has shown that rapid power increases in areas of

" the core ‘n which the flux has been depressed can result in

fuel damage, as the linear heat rate in those areas rapidly
increases. Restricting the rate of THERMAL POWER increases

$ints experienced by the fuel will not result in fue?

to < 5% RTP per hour fo1low1n? CEA insertion beyond the
i&s‘:m steady-state insertion 1imits ensures the power
v..i“‘:'i "Hu‘

M (Ref, 8).

In t.n“nvont that a CEA group is found inoperable, the CEA
lg!!§“1s considered to be rot within limits and Required
on 8.2 applies.

G148

With the Regulating CEAs inserted between the long-term
steady-state in fon limit and the transient limit, and
approaching the § e tive full power days (EFPDs) per

30 EFPDs or 14 ) per 368 EFPDs limits, the core is
approaching the lﬂ%ﬂbtabl‘ Mimits placed on operation with
flux patterns outstde tgo:! assumed in the long-term burnup
assumptions (Ref. 9), In this case the CEAs must be
returned to within the long~term
(imits as soon as possible or the ¢
Condition in which the abnormal fue¥ Burnup can not
continue. Two hours is allotted o retdrn the CEAs to
within the long-term steady-state insertion limits.

ady-state insertion
must be placed in a

The required Completion Time of 2 hours from initial
discovery of a regulating CEA group outside the limits unti)
its restoration within the long-term steady-state limits
shown on the figures in the COLR allows sufficient time for
borated water to enter the RCS from the chemical addition
and makeup systems, and to cause the regulating CEAs to
withdraw to the acceptable region. Operation for another

2 hours outside the limits is reasonable, based on limiting
the potential xenon redistribution, the low probability of

an accident occurring, and the steps required to complete
the action.

(continued)
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BASES (continued)

Regulating CEA Insertion Limits
B 3.1.7

ACTIONS
{continued)

when the PDIL alarm circuit is inoperable, SR 3.1.7.1 is
performed, Regulating CEA group position, within 1 hour and
once pir & hours thereafter to ensure improper CEA
alignments are identified before unacceptable flux
distributions occur,

£l

When ¢ Required Action cannot be completed within the
réquired etion Time, a controlled shutdown should be
commlpoqt; he allowed time (6 hours) is reasonable, based
on opérating experience, to reach MODE 3 from full power
conditions ga'dn ordarly manner and without challenging
plart systems. In 3 the reactor is not critical and
excessive power peaking cannot occur.

SURVEILLANCE
REQUIREMENTS

SR.3.1.7.1

]
With the PDIL alarm cireuit OPERABLE, verification of each
regulating CEA group poSition every 12 hours is sufficient
to detect CEA positions that may approach the limits, and to
provide the operator with time to undertake the Required
Action(s) should the sequence or insertiom Vimits be found
to be exceeded. The )2-hour Frequency also takes into
account the indication provided by the PDIL Alarm Circuit
and other information about CEA group positions available to
the operator in the control room.

SR 3.1.7.1 is modified by a Note which allows exemption to
SR 3.0.4, SR 3.0.4 is not applicable since the unit must be
in the applicable MODES in order to perform surveillances
which demonstrate the LCO limits are met.

SR _3.1.7.2

Verification of the accumulated time of CEA group inserticn
between the long-term steady-state insertion 1imits and the
transient insertion limits assures the cumulative time
limits are not exceeded. The 2d-hour Freouency ensures the
operator identifies a time 1imit that is being approached
before it is reached.

(continued)
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. BASES (continued)

Regulating CEA InsertionBL;m;t;

SURVETLLANCE
REQUIREMENTS
(continued)

[For this fecility, acceptable accumulated time of each CEA

roup fasertion between the long-term steady-state insertion
imits and the transient insertion limits is as follows:)

R_3.1.7.3

Demonstrating the PDIL alarm circuit OPERABLE verifies that
the PDIL alarm circuit is functional. The 31-day Frequency
takes into account other surveillances being performed at

ghorter frequencies which identify improper CEA alignments.

REFERENCES

O 0O N oo

Title 1 Cu. of Federal Regulations, Part 50,

Appendi. ~ .eral Design Criteria 10, "Reactor
Design," al Design Criterion 26, "Reactivity
Limits.*

Titie 10, Code »f Federal Regulations, Part 50.46,
"Acceptance Criteria fcr Emergency Core Cooling
Systems for Light-Water Nuclear Power Plants."

[Unit Name] Core Operating Limits Report, “[Title]."
[Unit Name] FSAR:

a. Section [ ], "CEA Ejection Accident, Accident
Bases."

b. Section [ ], "CEA Ejection Accident, Fuel CEA
Damage."

¢. Section [ ], "Thermal and Mydraulic Limits."
[Unit Name] FSAR, Section [ ], "[Title]."
[Unit Name] FSAR, Section [ ], "[Title]."
[Unit Name] FSAR, Section [ ], "[Title]."
[Unit Name] FSAR, Section [ ], "[Title]."

{Unit Name] FSAR, Section [ ], "[Title]."
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STE~— SDM
 3:1.8

B 3.1. REACTIVITY CONTROL SYSTEMS

B 3.1.8 3Special Test Exception (STE)-— SHUTDOWN MARGIN (SOM) (Analog)

BASES

BACKGROUND

The primary purpose of the MODES 2 and 3 STE is to permit
relaxations of existing LCOs to allow the performance of
cortain PHYSICS TESTS. These tests are constructed to
detevmine the control element assembly (CEA) worth and SDM.

Sectioh XI of 10 CFR 50, Appendix B, "Quality Assurance
Criteede for Nuclear Power Planis and Fuel Processing
Plant<" (Ref. 1), requires that a test program be
éstablighed to ensure that structures, systems, and
components wil) perform satisfactorily in service. All
funetfons wecessary to ensure that specified design
conditions @re not exceeded during normal operation and
anticipat®d operatiena) occurrences must be tested. Testing
s requirfed as an frtegral part of the desiga, fabrication,
construction, @nd op@ration of the power piant.
Requirements formoR¥fication of the NRC for the purpose of
conducting tests amd experiments are specified in

10 CFR 50.59, "Changes, Tests, and Experiments® (Ref. 2).

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

a. Provide assurance that the fae¥Vly has been
adequately designed;

Validate the analytical mudels used in design and
analysis;

Verify assumptions used for predicting plant resconse:

Provide assurance that installation of equipment in

the facility has been accomplished in accordance with
the design; and

Verify that operating and emergency procedures are
adequate,

(continued)

(continued)
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BASES (continued)

BACKGROUND
(continued)

To accomplish these objectives, testing prior to initial
criticality, after each refueling shutdown, and during
startup, low power operation, power ascension, and at-power
operation is required. The requirements for PHYSICS TESTS
for reload fuel cycles assure that the operating
characteristics of the core are consistent with the design
predictions, and that the core can be operated as designed

procedures are written and approved in
established formats, The procedures include
essary to permit a detailed execution of
d to ensure design intent is met. PHYSICS
med $n accordance with these procedures, and
$ #avrg approved prior to continued power
escalation and Yo erm power operation. Examples of

PHYSICS TESTS inelude determination of critical boron

concentration, GEA group werths, reactivity coefficients,
flux symmetry, ¥nd cors o distribution,

APPLICABLE
SAFETY ANALYSES

N i

W i

3.0 ‘
The acceptance criteriq%lo alj#ﬂ susg!gsion of certain LCOs
for PHYSICS TESTS are that fueY damage criteria are not
exceeded. Even if an accident o s dur
with one or more LCOs suspended, fuel dama
preserved because adequate limits on power
shutdown capability are maintained durt

g criteria are
distribution and
ICS TESTS.

Reference 5 defines the requirements for initial testing of
the facility, including PHYSICS TESTS. Requirements for
reload fuel cycle PHYSICS TESTS are defined in
ANSI/ANS-19.6.1-1985 (Ref. 4). Although these PHYSICS TESTS
are generally accomplished within the limits of all LCOs,
conditions may occur when one or more LCOs must be suspended
to make completion of PHYSICS TESTS possible or practical.
This is acceptable as long as the fuel design criteria are
not violated. As lon? as the linear heat rate (LHR) remains
within its 1imit, fuel design criteria are preserved.

In this test the following LCOs are suspended:

a. LCO 3.1.1, "Shutdown Margin-—-T,. > 200°F";

avg

(continued)
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. BASES (continued)

b. LCO 3.1.5, "CtA Position Ali nment"; and

c. LCO 3.1.7, "Regulating CEAL Inserticn Limits.®
Therefore, this LCO places limits on the minimum amount of
CEA worth required to be available for reactivity control
when CEA worth measurements are performed.

The ‘ndividual LCOs cited above govern CEA group height,

insertion, and alignment. Additionally, the LCOs governing

Reactor Coolant System (RCS) flow, reactor inlet temperature
T., and pressurizer pressure contribute to maintaining
dl'!rturofrqn nucleate boiling (DNB) parameter limits. The
inftial gondition criteria for accidents sensitive to core
power fbutien are preserved by the LHR and DNB

meter 1imits. The criteria for the loss-of-coolant
accident (LOCR) are specified in 10 CFR 50.46, "Acceptance
Criteria for Emergency Core Cooling Systems for Light Water
Nuclear Power Reactors® (Ref. 6). The criteria for the loss
of forced or coolant flow accident are specified in
Reference 7. ppation within the LHR 1imit preserves the
LOCA criteria; opefetion within the DNB parameter limits
preserves the lToss of flow criteria.

SRs are conducted as necessary to @msure that LHR and DNB
parameters remain within Jimits %PHYSICS TESTS.

Performance of these SRs allows . TESTS to be
conducted without decreasing the margin of safety.
Requiring that shutdown reactivity equivalent to at least
the highest estimated CEA worth be available for trip
insertion from the OPERABLE CEA provides a high degree of
assurance that shutdown capability is maintained for the
most challenging postulated accident, a stuck CEA. Since
LCO 3.1.1, "SHUTDOWN MARGIN (SDM)," is suspended, however,
there is not the same degree of assurance during this test
that the reactor would always be shutdown if the highest
worth CEA was stuck out and calculational uncertainties or
the estimated highest CEA worth was not as expected (the
single failure criteria is not met). This situation is
Jud?ed acceptable, however, because specified acceptable
fue damage Timits are still met. The risk of experiencing
a stuck CEA and subsequent criticality is reduced during
this PHYSICS TEST exception by the requirements to determine
CEA positions every 2 hours; by the trip of each CEA to be
withdrawn 24 hours prior to suspending the SHUTDOWN MARGIN;

(continued)

APPLICABLE
SAFETY ANALYSES
(continued)
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BASES (continued)

APPLICABLE
SAFETY ANALYSES
(continued)

<

and by ensuring that shutdown reactivity is avaiiable
equivalent to the reactivity worth of the estimated highest
worth CEA, Ref. 5.

PHYSICS TESTS include measurement of core purameters or
exercise of control components that affect process
variables, Among the process variables involved are total

planar r 1 peaking factor, total integrated radial
peakipng fattor, azimuthal power tilt, and AXIAL SHAPE INDEX,
whigh pepresest initial condition input (power peaking) to

. #acciden alysis. Also involved are the movable
¢ (shutdown and regulating CEAs), which
and are required for shutdown of the

qImits for these variables are specified for
Aan the CORE OPERATING LIMITS REPORT

reactor.
each fuel gyt
(Ref. 6). %

PHYSICS TESTS !Qi! the
Specifications, since
LCOs suspended during
3 of the NRC Interim

Ateria for inclusion in Technical
s::gbﬁnents and process variable

" TSTS meet Criteria 1, 2, and
y Ste ement.

Pl
e *
f

HY

e

LCO

N K,-}J: 2
This LCO provides that a IMmm'?nunt% |
immediately available for reactivity con when CEA worth
measurement tests are performed. The § wequired to
permit the periodic verification of the actud? versus
predicted core reactivity condition @ecurring as a result of
fuel burnup or fuel cycling operatfons. The SDM
requirements of LCO 3.1.1 and the regulating CEA insertion
Timits of LCO 3.1.7 may be suspended.

CEA worth is

[For this facility, an OPERABLE CEA constitutes the
following:)

[For this facility, the following support systems are
required OPERABLE to ensure that the LCO and SR conditions
are met: [List])

[For this facility, the required support systems which upon
their failure to do not result in CEA inoperability of the
condition of this LCO to not be met and their justification
are as follows: [List]]

CEOG
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‘ BASES (continued)

APPLICABILITY This LCO is applicable in MODES 2 and 3. Although CEA worth
testing is conducted in MODE 2, suffic.ent negative
reactivity is inserted during the performance of these tests
to result in temporary entry into MODE 3. Because the
intent is to immediately return to MODE 2 to continue CEA
worth measurements, the STE allows limited operation to
6 consecutive hours in MODE 3 without having to borate to

£ the SDM requirements of LCO 3.1.1,

ACTIONS . “fegéi' G
o bk red :5* RS
L CEA not fully inserted and less than the minimum
reqﬁ’ ctivity equivalent available for insertion, or
with al) %i‘u:QOSerted and the reactor subcritical by less
than the reactivity equivalent of the highest worth CEA,
restora “of the minlmum SDM requirements must be
accomplished by ° ing the RCS boron concentration. The
required on Feme to initiate boration allows the
operator sufficient time to align the valves and start the

boric ucid pumps amd is comsistent with the Completion Time
‘ of LCO 3.1.1. b

In the event that amy withdrawn A.is found to be
inoperable, the Required Action A._ﬂ.ﬂglies.
-"'; \

Lt

~ ; k.

SURVEILLANCE SR_3.1.8.1
REQUIREMENTS

Verification of the position of each partially or fully
withdrawn full-length or part-length CEA is necessary to
ensure that the minimum negative reactivity requirements for
insertion on a trip are preserved. A 2-hour Frequency is
sufficient for the operation to verify that each CEA
position is within the acceptance criteria.

SR _3.1.8.2

Prior demonstration that each CEA to be withdrawn from the
core during PHYSI(S TESTS is capable of full insertion when
tripped “rom an at least 50% withdrawn position provides
assurance that the CEA will insert on a trip signal. The

(continued)

‘ (continued)
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BASES (continued)

SURVEILLANCE 7-day requirement ensures that the CEAs are OPERABLE prior

REQUIREMENTS to reducing SOM to less than the limits of LCO 3.1.1.
(continued)

REFERENCES : Title 10, Code nf Federal Rzgulations, Part 50,
Appendix B, Section XI (Trnst Control), "Quality
Assurance Criteria for Nuclear Power Plants and Fuel
Processing Plants.”

Title 10, Code of Federal Regulations, Part 50.59,
"Changes, Tests, and Experiments.”

Regulatory Guide 1.68, revision 2, "Initial Test
Programs for Water-Cooled Nuclear Power Plants,"
U.S. Nuclear ‘egulatory Commission, August 1978,

ANST/Ali5-19.6.1-1985, “Reload Startup PHYSICS TESTS
for Pressurized Water Reactors," American Nationa)
Standards Institute, December 13, 1985.

[Unit Name] FSAR, Section [14], “[Testing
Requirements]."”

{Unit Name] Core Operating Limits Report, "[Title.]"
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PHYSICS TEST Exceptions—— MODE

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.9 PHYSICS TEST Exceptions—MODES 1 & 2 (Analog)

BASES

BACKGROUND

The primary purpose of these MODES 1 and 2 special test

exceptions is to permit relaxation of existing LiOs to allow

the performance of certain PHYSICS TESTS. These tests are
ted to determine specific reactor core

- Characteristics.

Section X1 of 10 CFR 50, Appendix B, "Quality Assurance
e:ttiria for Nuclear Power Plants and Fuel Processing

ants" (Ref. 1), requires that a test program be
estabit to ensure that structures, systems, and
components wi 1 perform satisfacturily in service. A1)
functions necessary to ensure that specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. Testing
is required s an integral part of the design, fabrication,
construction, and cgoration of the power plant,
Requirements for notification of the NRC for the purpose of
conducting tests and experiments are specified in
10 CFR 50.59, "Changes, Tests, and Experiments" (Ref. 2).

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

a. Provide assurance that the facility has been
adequately designed;

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

€. Verify assumptions used for predicting plant response;

d. Provide assurance that installation of equipment in
the facility has been accomplished in accordance with
design; and

e. Verify tnat operating and emergency procedures are
adequate,

(continued)

CEOG STS

(continued)

B 3.1-65 12/29/90 6:24pm



BASES (continued)

PHYSICS TEST Exceptions— MODE

BACKGROUND
(continued)

To accomplish these objectives, testing prior to initial
criticality, after each refueling shutdown, and during
startup, low power operation, power ascension, and at-power
operation is required. The requirements for PHYSICS TESTS
for reload fuel cycles assure that the operating
characteristics of the core are consistent with the design
predictions, and that the core can be operated as designed
(Ref. 4),

PHYSICS TESTS procedures are written and approved in
accordance with established formats. The procedures include
a1l information necessary to permit a detailed execution of
testin! required to ensure that design intent is met,

PHYSICS TESTS are performed in accordance with these
pra-adures and test results are approved prior to continued
pe. .. escalation and long-term power operation. Examples of
PH 3ICS TESTS include determination of critical boron
concentration, control element assembly (CEA) group werths,
reactivity coefficients, flux symmetry, and core power
distribution,

APPLICABLE
SAFETY ANALYSES

It is acceptable to suspend certain LCOs for PHYSICS TESTS
because fuel damage criteria are not exceeded. Even if an
accident occurs during a PHYSICS TEST with one or more LCOs
suspended, fuel damage criteria are preserved because the
limits on power distribution and shutdown capability are
maintained during PHYSICS TESTS.

Reference 5 defines the requirements for initial testing of
the facility, including *(YSICS TESTS. Requirements for
reload fuel cycle PHYSICS TESTS are defined in
ANSI/ANS-19.6.1-1985 (Ref. 4). Although these PHYSICS TESTS
are generally accomplished within the limits of all LCOs,
conditions may occur when one or more LCOs must be suspended
to make completion of PHYSICS TESTS possible or practical.
This is acceptable as long as the fuel design criteria are
not violated. As long as the linear heat rate (LHR) remains
within its 1limit, fuel desigr criteria are preserved even
when the limits specified che following LCOs are
suspended:

a. L%0 3.1.4, "Moderator Temperature Coefficient (MTC)";

(continued)
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BASES (continued)

PHYSICS TEST Exceptions— MODE

APPLICABLE
SAFETY ANALYSES
(continued)

b. LCO 3.1.5, "CEA Alignment;"

¢. LCO 3.1.6, "Shutdown CEA Insertion Limits:"

G. LCO 3.1.7, "Regulating CEA Insertion Limits;"

e. LCO 3.2.2, "Total Planar Radial Peaking Factor;"

f. 1€0 3.2.3, "Total Integrated Radial Peaking Factor;"
and

y. LCO 3.2.4, "AZIMUTHAL POWER TILT (T,)."

The safety analysis (Ref. 7) glaces Timits on allowable
THERMAL. POWER during PHYSICS TESTS and requires the LHR and
the departure from nucleate boiling (DNB) parameter to be
maintained within 1imits. The power plateau of < 85% RATED
THERMAL POWER (RTP) and the associated trip setpoints are
required to ensure [explain].

The individual LCOs governing CEA group height, insertion
and alignment, AXIAL SHAPE INDEX (ASI), total planar radial
peaking factor, total integrated radial peaking factor, and
T, preserve the LHR 1imits. Additicnally, the LCOs
governing Reactor Coolant System flow, reactor inlet
temperature T., and pressurizer pressure contribute to
maintaining DNB parameter Timits. The initial condition
criteria for accidents sensitive to core power distribution
are preserved by the LHR and DNB parameter l1imits. The
criteria for the loss-of-coolant accident (LOCA) are
specified in 10 CFR 50.46, "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors® (Ref. 6). The criteria for the loss of forced
reactor coolant flow accident are specified in Reference 7.
Operation within the LHR 1imit preserves the LOCA criteria;
operation within the DNB parameter 1imits preserves the loss
of flow criteria.

During PHYSICS TESTS, one or more of the LCOs that normally
preserve the LHR and DNB parameters 1imits may be suspended.
The results of the accident analysis are not impacted,
however, if LHR and ONB parameters are verified to be within
their limits while the LCC . are suspended. Therefore, SRs
are placed as necessary to ensure that LHR and DNB
parameters remain within 1imits during PHYSICS TESTS.

(continued)
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PHYSICS TEST Exceptions--MODE

BASES (continued)

APPLICABLE Performance of these Surveillances allows PHYSICS TESTS to
SAFETY ANALYSES be conducted without decreasing the margin of safety.
(continued)

PHYSICS TESTS include measurement of core parameters or
exercise of control components that affect process
variables. Among the process variables involved are total
planar radial peaking factor, total integrated radial
peaking factor, T, and ASI, which represent initial
condition input (power peaking) to the accident analysis.
Also involved are the movable control components (shutdown
and regulating CEAs), which affect power peaking “nd are
required for shutdown of the reactor. The limits for these
variables are specified for each fuel cycle in the CORE
OPERATING LIMITS REPORT (COLR) (Ref. B).

PHYSIC> TESTS meet the criteria for inclusion in the
Technical Specifications, since the components and process
variable LCOs suspended during PHYSICS TESTS meet Criteria
1, 2, and 3 of the NRC Interim Policy Statement.

This LCO permits individual CEAs to be positioned outside of .
their normal group heights and insertion limits during the
performance of PHYSICS TESTS such as those required to:

a. Measure CEA worth;

b. Det rmine the reactor stability index and damping
factor under xenon oscillation conditions;

Determine power distributions for non-normal CEA
configurations;

d. Measure rod shadowing factors; and

e, Measure temperature and power coefficients.
Additionally, it permits the center CEA to be misaligned
during PHYSICS TESTS vequired to determine the isothermal

temperature coefficient, MTC, and power coefficient.

(continued)
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BASES (centinued)

PHYSICS TEST Exceptions-—— MODE

LCO
(continued)

The requirement of LCO 3.1.4, LCO 3.1.5, LCO 3.1.6,
LCO 3.1.7, LCO 3.2.2, LCO 3.2.3, LCO 3.2.4 may be suspended
during the performance of PHYSICS TESTS provided:

a. THERMAL POMER is restricted to test power plateau
which shall not exceed B5% RTP, and

b. In MODE 1 > 20% RTP, the limits of LCC 3.2.1, "Linear
Heat Rate (LHR)," are maintained and determined as
specified in SR 3.1.8.1.

APPLICABILITY

This LCO ¥s applicable in MODES 1 and 2 because the reactor
muct be eritical at various THERMAL POWER levels to perform
th: PHYSICS TESTS described in the LCO section. Limiting
the test power plateau to less than 85% of RTP ensures that
LHRs are matntained within acceptable limits.

ACTIONS

Al and B.1

If THERMAL POWER exceeds the test power plateau, or the LHR
requirements of LCO 3.2.1 are exceeded, THERMAL POWER must
be reduced to restore the additional thermal margin provided
by the reduced THERMAL POWER. The 15-minute Completion Time
ensures that prompt action is taken to reduce THERMAL POWER
to within acceptable limits.

C.l and €.2

If Requied Actions A.1 and B.1 cannot be completed within
the required Completion Time, PHYSICS TESTS must be
suspended within 1 hour and the reactor must be placed in
MODE 3. Allowing 1 hour to suspend PHYSICS TESTS allows the
operator sufficir=% time to change any abnormal CEA
configuraiion back to within the limits of LCO 3.1.5,

LCO 3.1.6, and LCO 3.1.7. Placing the reactor in MODE 3
within 6 hours increases thermal margin and is consistent
with the Required Actions of the power distribution LCOs.
The required Completion Time of 6 hours is adequate to
perform a controlled shutdown in an orderly manner and
without challenging plant systems, and is consistent with
power distribution LCO Completion Times.

CEOG STS
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BASES (continued)

PHYSICS TEST Exceptions——MODES 1 & 2
B 3.1.9

SURVETLLANCE
REQUIREMENTS

SR_3.1.9.1

Monitoring LHR continuously ensures that the limits are not
exceeded. Refer to B 3.1.4, "Power Distribution Limits,"
fcr a discussion of the bases for these parameters. This
surveillance is not applicabie at < 20% RTP because adequate
LHR margin exists below this power level and because the
Incore Detector Monitoring System {s not available below

20% RTP,

SR.3.1.9.2

Ver1fying that THERMAL POWER is equal to or less than that
allowed by the test power plateau, as specified in the
PHYSICS TEST procedure and required by the safety analysis,
ensures that adequate LHR and DNB parameter margins are
maintained while LCOs are suspended. The l-hour Frequency
is sufficient based on the slow rate of power change and
igc;eased operational controls in place during PHYSICS
TESTS.

REFERENCES

1. Title 10, Code of Federa) Regulations, Part 50,
Appendix B, Section XI (Test Control), "Quality
Assurance Criteria for Nuclear Power Plants and Fuel
Processing Plants."

2. Title 10, Code of Federal Reculations, Part 50.59,
"Changes, Tests, and Experiments."

3. Regulatory Guide 1.68, Revision 2, "Initial Test
Programs for Water-Cooled Nuclear Power Plants,"”
U.S. Nuclear Regulatory Commission, August 1978.

4. ANSI/ANS-19.6.1-1985, "Reload Startup Physics Tests
for Pressurized Water Reactors," American National
Standards Institute, December 13, 1985.

5.  [Unit Name] FSAR, Section 14, "[Testing
Requirements]."

6. Title 10, Code of Federal Regulations, Part 50.46,
"Ac~eptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Plants.”

(continued)
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PHYSICS TEST Exceptions—-MODE

“ BASES (continued)

REFERENCES 7. [Unit Name] FSAR, Section [15.3.2.1], "[Title]."
(continued)

8. [Unit Name] Core Operating Limits Report, "[Title]."
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B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1

BASES

BACKGROUND

SHUTDOWN MARGIN (SOM)-—Teva > 200°F (Digital)

The reactivity control system must be redundant and capable
of holding the reactor core subcritical when shutdown under
cold conditions (GDC 26, Ref. 1). Maintenance of the SOM
ensures that postulated reactivity evonts will not damage
the fuei. SDM requirements provide sufficient reactivity
margin to ensure that acceptable fuel design limits will not
be exceeded for normal shutdown and anticipated uperational
occurrences (A0O). As such, in MODES 1 and 2 the SDM
defines the ee of subcriticality which would be obtained
immediately following the insertion or scram of all control
elemant assemblies (CEAs), assuming the single CEA of
highest reactivity worth is fully withdrawn. In MODES 3, 4,
and 5, the SDM specified continues to provide for adequate
shutdown capability and acceptable fuel design limits for
potential accidents initiated from shutdown conditions.

The system design requires that two independent Reactiviry
Control Systems be provided, and that one of these systers
be capable of maintaining the core subcritical under cola
conditions. These requirements are provided by the use of
movable CEAs and soluble boric acid in the Reactor Coolant
System (RCS). The CEA System can sate for the
reactivity effects of the fuel and water temperature changes
accompanying power level changes over the range yrom full-
load to no-load. In addition, the CEAs, together with the
Boration System, provide the SOM during power operation and
are capable of making *he core subcritical rapidly enough to
prevent exceeding acceptable fuel damage limits, assuming
that the CEA of highest reactivity worth remains fully
withdrawn,

The soluble Boron System can compensate for fuel depletion
during operation and all xenon burnout reactivity changes,
and maintain the reactor subcritical under cold conditions.

Juring power onerition, SDM control is ensured by operating
with the shutdown CEAs fully withdrawn and the regulating
CEAs within the limits of LCO 3.1.7. When in the shutdown
and refueling MODES, the SDM requirements are met by
adjustments to the RCS boron concentration.

CECG STS

(continued)

B 3.1-1 01/07/91 2:42pm



BASES (continued)

SOM-—T

avg

> 200°F
B 3.1.1

APPLICABLE
SAFETY ANALYSES

The minimum required SDM is assumed as an initial condition
in safety analysis. The safety analysis (Ref. 2)
establishes a SOM that ensures that specified acceptable
fuel design limits are not exceeded for normal operation and
AOOs with the assumption of the highest worth CEA stuck out
on SCRAM.

The acc ce criteria for the SOM are that specified
accep e fuel design limits are maintained by ensuring
that:

a. The reactor can be made subcritical from all operating
conditions and transients and Design Basis Events;

b. The reactivity transients associated with postulated
accident comditfons are controllable within acceptable
limits (departure from nucleate boiling ratio (DNBR),
fuel centeriine temperature 1imit AOOs, and
< 280 cal/gm energy deposition for the CEA ejection
accident).

¢. The reactor will bg maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition. '

The most Timiting accident for the SOM r rements are
based on a main steam line break (MSLB) ¥ cribed in the
accident analysis (Ref. 2). The increased steam flow
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator (SG), and consequently the RCS. This results in a
reduction of the reactor coolant temperature. The resultant
coolant shrinkage causes a reduction in pressure. In the
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity. As RCS
temperature decreases, the severity of an MSLB decreases
untii the MODE 5 value is reached. The most limiting MSLB,
with respect to potential fuel damage before a reactor trip
occurs, is a guillotine break of a main steam line inside
containment initiated at the end of core life. The positive
reactivity addition from the moderator temperature decrease
will terminate when the affected SG boils dry, thus
terminating RCS heat removal and cooldown. Following the
MSLB, a post-trip return to power may occur; however, no

(continued)
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. BASES (continued)

APPLICABLE fuel damage occurs as a result of the post-trip return to
SAFETY ANALYSES power and the THERMAL POWER does not violate the Safety
(continued) Limit (SL) requirement of SL 2.1.1.

In addition to the limiting MSLE transient, the SDM
requirement must also protect against:

a. inadvertent boron dilution;

».  An uncontrclled CEA withdrawal from a subcritical or
low power condition;

¢. Startup of an inactiv> Reactor Coolant Pump (RCV); and
d. CEA ejection.
Each of thess 1s discussed below.

In the boron dilution analysis, the required SOM defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration. These values, in conjunction with the
configuration of the RCS and the assumed ¢ 'ution flow rate,
directly affect the results of the analysis. This event is
most Timiting at the beginning of core life when critical
boron concentrations are highest.

Depending on the system initial condit¥6ns and reactivity
insertion rate, the uncontrolled CEA withdrawal transient is
terminated by either a high power level trip, or a high
pressurizer pressure trip. In all cases, power level, RCS
pressure, linear heat rate, and the DNBR do not exceed
allowable limits,

The startup of an inactive RCP will not result in a "cold
water" criticality, even if the maximum difference in
temperature exists between the SG and the core. The maximum
positive reactivity addition which can occur due to an
inadvertent RCP start is less than half the minimum required
SOM. An idle RCP cannot, therefore, produce a return to
power from the hot standby condition.

The withdrawal of CEAs from subcritical or low power
Conditions adds reactivity to the reactor core, causing both
the core power level and heat flux to increase with

(continued)

. (continued)
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BASES (continued)

APPLICABLE corresponding increases in reactor coolant temperatures and
SAFETY ANALYSES pressure. The withdrawal of CEAs also produces a time-
(continued) dependent redistribution of core power

SOM satisfies Criterion Z ot the NRC Interim Policy
Statement. Even though it is not directly cbserved from the
control room, SDM is considered an initial condition process
variable because it is periodically monitored to provide
assuramce that the unit is operating within the bounds of
acchdemt analysis assumptions.

The ace¥dent anatysis has shown that the required SDM 1is
sufficient te avoid unacceptable consequences to the fuel or
RCS as a wasult of the events addressed above. Shu’“own
boron concentration requirements assume the highest worth
CEA is stuck im the fully withdrawn position to account for

a postulated inoperable or untrippable CEA prior to reactor
shutdown.

The MSLB (Ref. 2) and the boron dflution (Ref. 3) accidents
are the mest Timiting amdlyses that estabiish the SDM value
of the LCO. For MSLB accidents, if the LCO is violated,
there is a potential to exeeed the DNBR }imit and to exceed
10 CFR 100 Timits. SOM is a core physics #esign condition
that can be ensured during operation throWweh CEA positioning
(requlating and shutdown CEAs) and through the soluble boron
concentration. To ensure that SDM 18 behaving as
anticipated so that the acceptance eriteria are met, the SOM
is evaluated during SR 3.1.1.1 and appropriate actions are
taken as necessary when the SDM is not within the regiired
limit. For the boron dilution accident, if the LCO is
violated, then the minimum required time assumed for

operator action to terminate dilution may no longer be
applicable.

APPLICABILITY

In MODES 1, 2, 3, and 4, the SDM requirements are applicable
to provide sufficient negative reactivity to meet the
assumptions of the safety analvees discussed above. In

MODE 5, SDM is addressed by LCO 3.1.2. In MODE 6, the

shutdown reactivity requirements are given in LCO 3.9.1,
"Boron Concen.ration.”

(continued)
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. BASES (continued)

ACTIONS Al

If the SDM requirements are not met, boration must be
initiated immediately. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required sysiems and components. Boration will be continued
until SOM is within limit.

. th determination of the required combination of boration
+"#ow Pate and boron concentration, there is no unique design

« "basis nt that must be satisfied. It is imperative to
A rnsi fe beron concentration nf the RCS as soon as
' e.

)y the operator should begin boration with the best
‘ 3% pﬂ_':':or the plant conditions. Some of the
possible soMrees of boron originate from either the boric
ecid stopag® tank (BAST), whose minimum concentration of
boron is [11600} ppw or the borated water storage tank
(BWST), whose N concentration of boron is [2270] ppm.
These sources e

a.  Makeup flow through makeup
Makeup pumps are ra at [300] gpm at {2400) psig
Boron concentration of ghe up tank varies with the
time in 1ife and the concentrd®don in the RCS;

umps from makeup tank:

e
b.  Makeup flow through makeup pumps ¥¥om BWST:
Makeup pumps are rated at [300) gpm at [2400] psig;

c. Makeup flow through makeup pumps from BAST:
Makeup pumps are rated at [300] gpm at [2400] psig;

d. High pressure injection through makeup pumps from
BWST: Makeup pumps are rated at [500] gpm at
(600] psig;

e. Decay heat flow through decay heat pumps from BWST:
Decay heat pumps are rated at [3000) gpm at
[100] psig;

f. Low Pressure Injection (LPI) through decay heat pumps
from BWST: Decay heat pumps are rated at
[3000] gpm at [10(0) psig; and,

(continued)
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BASES (continued)

ACTIONS
(continued)

SURVEILLANCE
REQUIREMENTS

1

Boric acid through boric acid pumps from BAST:
Boric ..o pumps are rated at [25) gpm at [100] psig.

In determining he boration flow rate, it should be
remembered that ‘he most difficult time in core life to
incrazase the RCS boron concentration is at beginning of
cycle when the boron concentration may approach or exceed

[2000] ppm.

SR 114

In MODES 1 and 2, SOM is verified by observing that the
requirements of LCO 3.1.6, "Shutdown CEA Insertion Limit,"
and LCO 3.1.7, “"Regulating CEA Insertion Limit," are met.
However, in the event that a CtA is known to be untrippable,
SCM verification must account for the worth of the
untrippable CEa as weil as another CEA of maximum worth.

In MODES 3, 4, and 5, the SOM is werified by performing a

reactivity balance calculation, considering the listed
reactivity effects:

a RCS boron concentration:
b. CEA positions;

RCS average temperature;

Fuel burnup based on gross thermal energy generation;

Xenon concentration;
Samarium concentration; and,
g. Isotherma! Temperature Coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculatio~ because the react~r i1s subcritical and the fuel
temperature will be changiry at the same rate as the RCS.
The Frequency cf 24 hours is based on the generally slow
change in requireu tiron concentration, and also allows
sufficient time for the operator to collect the requirad

data, including boron concentration analysis, and complete
the calculation,

CEOG STS

(continued)

01/07/91 2:42pm




. BASES (continued)

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 [15.4.2.], "[Title]."
3. [Unit Name) FSAR, Section [15.4.2.], '[Title)."
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SDM-- Tm < 200°F
B 3.1.2
B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.2 SHUTDOWN MARGIN (SDM)-—Tews S 200'F (Digital)
BASES
BACKGROUND The reactivity control system must be redundant and capable

of holding the reactor core subcritical when shut down under
21d conditions (Ref. 1). Maintenance of the SDM ensures
g postulated reactivity events will not damage the fuel.
equirements provide sufficient reactivity margin to
¢ that acceptable fuel design 1imits will not be
bdedafor normal shutdown and anticipated operational
’ (AOOs). As such, in MODES 1 and 2 the SDM
gegree of subcriticality which would be obtained
¥ ?1ow1ng the insertion or scram of all control
0)1ies (CEAs), assuming the single CEA of
ivity worth is fully withdrawn. In MODES 3, 4,
gl f ed continues to provide for adequate

nd acceptable fuel design limits for
Yy initiated from shutdown conditions,

The system de
control syste
be capable o
conditions. The qu n
movable CEAs and solublevboric
System (RCS). The CEA syste
reactivity effects of the f
accompanying power level es over the range from
full-load to no-load, ! dition, the CEAs, together with
the Boration System, provide the SOM during power operation
and are capable of making the core subcritical rapidly
enough to prevent exceeding the acceptable fuel damage
Timits, assuming that the CEA of highest reactivity worth
remain: fully withdrawn.

that two independent reactivity
and that one of these systems
ore subcritical under cold

¢ provided by the use of

in the Reactor Coolant
ensate for the

ter temperature changes

The soluble Boron System can compensate for fuel deplietion
during operation and all xenon burnout reactivity changes,
and maintain the reactor subcritical under cold conditions.

During power operation, SDM control is ensured by operating
with the shutdowr CEAs fully withdrawn and the regulating

(continued)

e e
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CEOG STS B 3.1-9 01/07/91 2:42pm



BASES (continued)

BACKGROUND CEAs within the Timits of LCO 3.1.7. ¥hen in the shutdown
(continued) and refueling MODES, the SDM requirement ire met by
adjustments to the RCS boron concentratiun,
APPLICABLE The minimum required SDM is assume( as an initial ¢ =it -on

SAFeTY ANALYSES

in safety analysis. The safety analysis $Ref. 2)

establd & SOM that ensures that specified acceptable
fue) ign Yimits are not exceeded ‘or normal operation and
A0S with the assumption of the highe.* worth CEA stuck out
on scram. Specifically, for MODE 5, the primary safety
ana‘v’&g\llﬁth Tiﬂi.s on the SOM limits is the boron

dilutfor analysis.

The accepﬁiﬁée eriteria for the SOM are that the specified

acceptable fuel destgn limits are maintained by ensuring

that: :

a. The reactor :r.c made subcritical from all cperating
conditions and transfents and Design Basis Events;

b. The reactivity transients assotfated with postulated
accident conditions are comtrolleble within acceptatle
limits (departure frem nuc be'
fuel centerline temperature limits A0Os, und
< 280 cal/gm energy deposition for %
accident); and :

c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

An inadvertent boron dilution is a moderate Frequency
incident as defined in Reference 2. The core is initially
subcritical with all CEAs insert:d. A Chemical and Volume
Control System malfunction occu~s; which causes unborated
water to be pumped to the RCS via three charging pumps.

During the event, a minimum Ylow of [3000] gal/min will be
circulated through the RCS Oy the Shutdown Cooling System
(SDC): complete mixing of boron within the RCS is assumed.
A cold (200°F) RCS voiume, exclud}ng the pressurizer, surge
Tine, and the SDC, of [10,060] ft” is assumed. Excluding

{continued)
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SOM-— T 200°F
- i 1.1.2

' BASES (continued)

APPLICABLE the pressurizer, surge line, and SDC increases the severity
SAFETY ANALYSES of the dilution. At the SDC flow rate, an equivalent RCE
‘continued) volume will be circulated ‘n approximately 30 minutes. The
reactivity ch.n,o rate associated with boron concentration
changes 1s within the capabilities »f operator recognition
and control.

The high neutron flux alarm on the startup channe)
:’g& ntation will alert the operator of the boron

utfon with a mint um of 15 minutes rcuaining before the
cc-e becomes critical, The event can then be terminated by
vt 8

8 Turning off the charging pumps;

b.  Yurning off the primary makeup pump;

¢. lsolating the reactor makeup water supply;
d. Isolating the volume control tank: or

. e. Actuating safety injection.

SOM satisfies Criteriun 2 of the NRC Interim Policy
Statement. Evan though 1t 18 not directly observed from the
control room, SOM is considered an fmitial condition process
variable because it {s periodically ma=itored to provide
assurance that the unit is operating within the bounds of
accident analysis assumptions,

L0 The accident analysis has shown that the required SOM is
sufficient to avuid unacceptable consequences to the fuel or
RCS as a result of the events addressed above,.

The boron dilution (Ref. 2) accident initiated in MODE § is
the most 1imiting analysis which establishes the SDM value
of the LCO. For the boron dilution accident, if the LCO is
violated, then the minimum required time assumed for
operator action to terminate dilution may no longer be
applicable.

(continued)
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BASES (continued)

SOM-— 1 200°F
" 3 3.1.2

LCO
(continued)

SDM 1s a core physics design condition that is evaluated
during SR 3.1.2.1, and appropriate actions are taken as
necessary when the SDM 1s not within the required 1imit.

APPLICABILITY

In MODE §, the SOM requirements are applicable to provide

suffici.l‘ negative reactivity to meet the assumptions of

the s Oz #nalysis discussed above. In MODES 1, 2, 3, and

;ﬁl‘:g requirements are given in LCO 3.1.1, "SHUTDOWN
(SOM)==T1__ »>200°F." In MODE 6, the shutdown

reactivit § ufrbments are given in LCO 3.9.1 “Roron

Con fon."

ACTIONS

Al

If the SOM requir are not met, boration must be
‘nitiated immediately. A Completion Time of 15 minutes is
adequate for an operater t0 correctly align and start the
required systems and cowonents., Beration will be continued
until the SDM 1s within the 1imit.

In the determination of the required ¢
flow rate and boron concentration, there
basis event which must be satisfied. il
raise the boron concentration of the as
possible.

nation of boration
no unique design
erative to

on as

Therefore, the operator should begin boration with the best
source available for the plant conditions. Some of the
possible sources of boron originate from either the boric
acid storage tank (BAST), whose minimum concentration of
boron is [11600] ppm, or the borated water storage tank
(BWST), whose winimum concentration of boron is [2270] ppm.
These sources include:

a. Makeup flow through makeup pumps from makeup tank:
Makeup pumps are rated at [300] gpm at [2400) psig.
(boron zoncentration of the makeup tank varies with
the time in 1ife and the concentration in the RCS);

b.  Makeup flow through makeup pumps from BWST: Makeup
pumps are rated at [300) gpm at [2400) psig;

(continued)
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et b

. BASES (continued)

ACTIONS ¢. Makeup flow throuzh makeup pumps from BAST: Makeup
(continued) pumps are rated at [300) gpm at [2400) psig;

d. High pressure injection through makeup pumps from
BWS1 Makeup pumps are rated at [500) gpm at
(600] psig;

€., Decay heat flow through decay heat pumps from BwS1:
cay heat pumps are rated at [3000) gpm at
00) psig;

!, tzu pressure injection through decay heat pumps from
[l:‘i ay heat pumps are rated at [3000) gpm at

petg; and

9. Boric acid through boric acid pumps from BAST: Bori:
acid pumps are rated at [25) gpm at {100] psig.

remembered the most difficult time in core life to
increase the RCS baron concentration is at beginning of
. cycle when the borem concentration may approach or exceed

In dotorlﬂninE the boration flow rate. it should be

[2000] ppm.

SURVEILLANCE SR_3.1.2.]
REQUIREMENTS

In MODE 5 the SDM is verified by performing a reactivity
b:}ance calculation, considering the 1isted reactivity
effects:

a. RCS boron concentration

b. CEA positions;

¢. RCS average temperature;

d.  Fuel burnup based on gross themal energy generation;
e. Xenon concentration;

f. Samarium concentration; and

g. Isothermal Temperature Coefficient (1TC).

(continued)
. (continued)
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BASES (continued)

- 187

SURVEJLLANCE
REQUIREMENTS
(continued)

Using the I1TC accounts for Doppler reactivity in this
calculation because the reactor 15 subcritical and the fuel
;:gperaturo will be changing at the same rate as that of the

The Frequency of 24 hours 1s based on the generally slow
change in required boron concentration, and it allows
sufficient time for the operator to collect the required
data, incYading a boron concentration analysis, and complete
the calculation.

REFERENCES

1. Title 10, Code of Federal Regulations, Part 50,
Apperdix A, General Design Criterion 26, "Reactivity
Contre) System Redundancy and Capability.®

2. [Unit Name) FSAR, Section [15.2.4]), "[Title]."
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Reactivity Balance
B3.1.3

. P 2.1 REACTIVITY CONTROL SYSTEMS
B 3.1.3 Reactivity Balance (Digital)

Per GDCs 26, 28, and 29 (Ref. 1), reactivity shall be
controllable such that subcriticality 1s maintained under
cold conditions and acceptabie fuel dosi?n Timits are not
exceeded during normal operation and anticipated cperational
pccurrences, Therefore, reactivity balance is used as a
measure of the predicted versus measured core reactivity
during power operation. The periodic confirmation of core
reactivity is necessary to ensure that safety analyses of
design basis transients and accidents remain valid. A large
reactivity difference could be the result of unanticipated
ch fuel, control element assembly (F**' worth, or
operation at Conditions not consistent with those assumed in
the predictions of core reactiv'ty and could potentially
result in & loss of SMUTDOWN MARGIN (SDM) or violation of
acceptable fuel design 1imits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analygis and supports the SOM demonstrations
(LCO 3.1.1) in a ing the reactor can be brought safely to
cold, subcritical condittons.

When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reac*ivity is zero. A coo rison 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) feedback,
neutron Teakage, and materials in the ccre that absorb
neutrons, such as burnable absorbers producing zero net
reactivity, Excess reactivity can be inferred from the
boron letdown curve (or critical boron curve), which
provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with the predicted value with other variables
fixed such as CEA height, temperature, pressure, and power,
provides a convenient method of ensuring that core
reactivity is within design expectations, and that the
calculation models used to generate the safety analysis are
adequate.

(continued)

BASES
BACKGROUND
CEOG STS
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BASES (continued)

Reactivity Balance
B3.1.3

BACKGROUND
(continued)

In order to achieve the required fuel cycle energy output,
the uranium enrichment, in the new fuel loading and in the
fuel remaining from the previous cycle, provides excess
positive reactivity beyond that required to sustain steady-
state operation throughout the cycle. When the reactor fis
critical at RATED THERMAL POWER (RTP) and moderator
temperature, the excess pesitive reactivity is compensated
by burnable absorbers (if any), CEAs, whatever neutron
poiso anlt 1y xenon and samarium) are present in the fuel,
and t:: CS boron concentration,

the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes, the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THCRMAL POWER.
The boron letdown curve i1s based on steady-state operation
a RIP., Therefore, deviations from the predicted boron
letdown curve indicate daficiencies in the design
analysis, defiefencies 1n the calculational models, or
abnormal core conditions, and must be evaluateo

APPLICABLE
SAFETY ANALYSES

Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident amalysis evaluations.
Every accident evaluation ‘Raf. 2) 18, § fore, dependent
upon accurate evaluation of core reactivity, In particular,
SOM, and reactivity transients, such as CEA withdrawal
accidents or CEA ejection accidents, are very sensitive to
accurate prediction of core reactivity. These accident
analysis evaluations rely on computer codes that have been
qualified against available test data, operating plant data,
and analytical benchmarks. Monitoring reactivity balance
provides additional assurance that the nuclear methods
provide an accurate representation of the core reactivity.

Design calculations and safety analvs's are performed for
each fuel rycle for the purpose or predetermining reactivity
behavior and che RCS boron concentration requirements for
reactivity control during fuel depletion,

The comparison between measured and predicted initial core
reactivity provides a normalization for calculational models
used to predict core reactivity, If the measured and

(continued)
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’ BASES (continued)

Reactivity Balance
B 3.1.3

APPLICABLE
SAFETY ANALYSES
(continued)

predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree, then
the assumptions used in the reload cycle design analysis or
the calculation models used to predict suiuble boron
requirements 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
horon concentration Thereafter, any significant deviations
h the wcacured horon concentration from the predicted boron
etdown curve that devclog during fuel depletion may be an
indicatfon that the caiculation mode! is not adequate for
core burnups beyond BOC, or that an unexpected change in
core conditions has occurred.

The norsa)ization of predicted RCS boron concentration to
the measured value is typ1can{ performed after reaching RTP
following startup from a refueling outage, with the CEAs in
their n 1 positions for power operation., The
normalization is performed at BOC conditions so that core
reactivity melative to predicted values can be continually
mon:tored and evalumted as corc conditions change during the
cycle.

Reactivity balance provides an s@ditional assurance that SOM

is maintained withift the 1dmits. Bbus, reactivity balance

satisfies Criterion 2 of the NRC : ‘;1m Policy Statement.
‘}\’

LCO

Sp—

This Specification is provided to ensure ihat core
reactivity behaves as expected in the long term, and to
ensure that significant reactivity anomalies will be
investigated,

The reactivity balance limit is established to ensure plant
operation is maintained within the assumptions of the safety
analyses. Large differences be.ween actual and predirted
core reactivity may indicate that the as.umptions 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 1imit on the reactivity balance of
+ 1% Ak/k has been established based on engineering

(continued)
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BASES  (continued)

Reactivity Balance
83.1.3

LCO
(continued)

Jud?nont. A 1% deviation in reactivity from that predicted
is larger than expected for normal operation, and should
therefore be evaluated

wWhen measured core reactivity is within 1% Ak/k of the
predicted value at steady-state thermal conditions, the core
is considered to be operating within acceptable design
Timits. i;nco deviations from the 1imit are normally
detec comparing predicted and measured stoadg—stato
RCS erftica) boron concentrations, the difference between
sured and predicted values would be aoproximately 100 ppm
; nding on the boron worth) before the 1imit is reached.
hese values are well within the uncertainty limits for
analysis of beron concentration samples, so that spurious
violations of the 1imit due to uncertainty in measuring the
RCS borun goncentration are unlikely.

APPLICABILITY

In MODE 1, most of the CEAs are withdrawn and steady-state
operation is typically achteved. Under these conditions,
the comparison between predictions and measurements provides
an effective measure of the tivity balance. In MODE 2,
control rods are typically ng withdrawn during a startup.
In MODES 3, 4, and 5, all CEAs ave fully inserted, and
therefore the reactor is in the least reactive state where
monitoring core reactivity is not necessary. In MODE 6,
fuel loading results in a continually changing core
reactivity. Boron concentration requirements (LCO 3.9.1)
ensure that fuel movements are performed within the bounds
of the safety analysis and an SUM demonstration is required
during the first startup following operations which could
have altered core reactivity (e.g., fuel movement or CEA
replacement or shuffling).

ACTIONS

A.l and A.2

Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety
analysis is performed. In practice, smaller deviations in
core reactivity (greater than 0,.5% Ak/k) are generally cause

(continved)
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BASES (continued)

Reactivity Balance
B3.1.3

ACTIONS for concern, and evaluations of both core conditions and the
(continued) core design are performed to determine the cause of the
deviation,
When a reactivity deviation 1s noted, the evaluation of core
conditions typically includes the following steps:
a, Core conditions and the input to calculational models
are verified to be consistent;
b. ftdown capability from both the CEAs and the Boron
ection System is determined to be adequate;
€. Acore power distribution map is obtained to evaluate
peaking factors;
d.  OPERABILIYY of a1l CEAs is verified; and
e. Phyiﬂcal changes in the fuel or boron content of the
RCS ave cons idered.
An evaluation of the core ‘t:* n and safety analysis
typically includes the !.110 g..steps:
a. fReactivity worth calculations of boron, the CEAs,
xenon, and samarium aré reviewsd,
b.  The moderator and fue temperature coefficient
calculations are reviewed and verified to be within
the bounds of the safety analysis;
¢c. The fuel depletion calculations are reviewed to
determine that th: calculated core burnup is
appropriate; and
d. The calculation mods1s are reviewed to verify that
they are adequate fo~ representation of the core
conditions,
Reactivity anomalies are generally investigated when they
are swall, so that the evaluations are in progress before
the 1% Ak/k reactivity 1imit for a deviation is reache . .nd
corrective measures may be defined. The requirad Completion
(continued)
(continued)
CEOG STS B 3.1-19 01/07/91 2:42pm



BASES (continued)

Reactivity Balance
B 3.1.3

ACTIONS
(continued)

Time of 72 hours is based on operating experience and the
low probability of a Design Basis Accident (DBA) occurring
during this period. Also, it allows sufficient time to
assess the physical condition of the reactor and complete an
evalvation of the core design and safety analysis.

Following evaluations of the core design and safet
tnal{si » the cause of the reactivity anomaly may
reso « If the cause of the reactivity anomaly s a
mi in eore conditions at the time of RCS boron
gentration sampling, then a recalculation of the RCS
concentratioen requirements may be performed to
@ that ¢ reactivity is behaving as expected.
pected physical change in the condition of the
core has ocewrred, it must be evaluated and corrected, if
possible, cause of the reactivity anomaly is in the
calculation technique, then the calculational models must be
revised to pr more ate predictions, |If lng of
these results wre d ted and it is concluded that the
reactor core is 1@ for continued operation, then the
boron letdown cur ’ reno fzed, and power operation
may continue. I1f oper nal restrictions or additional SRs
are necessary to ensurg the reactor gore is acceptable for
continued operation, then wust be defined.

Bl

§

B

3
The unit must be placed in a MODE in which the LCO does not
apply if the core reactivity cann t & restored to within
the 1% Ak/k 1imit by the methods disc ssed 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. If
the SDM for MODE 3 is not met, then boration required by
SR 3.1.1.1 would occur, The allowed Completion Time is
reasonable, based on operating experience related to the
time required, to reach the required plant conditions from
full power in an orderly manner without challenging plant
systems.

SURVETLLANCE
REQUIREMENTS

SR_3.1.3.1

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The

(continued)
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Reactivity Balance

B 3.1.3
. BASES (continued)
SURVEILLANCE comparison is made considering that other core conditions
REQUIREMENTS are fixed or stable including CEA position, moderator
(continued) temperature, fuel temperature, fuel depletion, xenon

concentration, and samarium concentration. The surveillance
is performed prior to ontcrin? MODE 1 as an initial check on
core conditions and design caiculations at BOC. A Note is
included in the SR to indicate that the nnrmalization of
predicted core reactivity to the measured value must take
place within the first 60 effective full power days (EFPDs)

ter sach fuel loading. This allows sufficient time for
core conditions to reach steady state, but prevents
operatfon for a large fraction of the fuel cycle without
establishing a benchmark for the design calculations. The
required subsequent Frequency of 31 EFPDs, after the initial
60 EFPDs, after entering MODE 1, is acceptable based on Lie
slow rate of core changes due to fuel depletion and the
presence of other indicators, e.g., Cuadrant Power Tilt
Ratio, for prompt indication of an anomaly. Another Note is
included 1n SR to indicate that the provisiuns of SR 3.0.4
are not applicable for this SR for entering MODE 2.

. REFERENCES 1. Title 10, Code of Federa) ulations, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Control System Redundancy and ability"; General
Design Criterion 28, "Reactivity Limits"; General
Design Criterion 29, "Protection #gainst faticinated
Operational Occurrences.®

2. [Unit Name) FSAR, Section [ ], "[Accident Analysis]."
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MTC
B3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Moder

BASES

(Digital)

BACKGRCUND

Per GDC 11 (Ref. 1), the reactor core and its interaction
with the reactor system coolant must be designed for

- of an accident. In particular, the net reactivity
edbagk in the system must compensate for any unintended
reactivity increases.

Fonny stable power operation, even in the possible

| e U8 relates a change in core lct1vit‘7to 4 change in

ctor goolant temperature (a positive MTC means that
reactivity incrsases with increasing moderator temperature:
convarsely, & megative MTC means that reactivity decreases
with increasing moderator temperature). The reactor 1is
designed te operate with a negative MTC over the largest
possible range of fuel cycle operation. Therefore, a
coolant t ure thcrease will cause a reactivity
decrease, sb t the ccolant temperature tends to return
toward its initial velue, Reactivity increases that cause a
coolant temperature increase will thus be self-limiting, and
stable power operation will result. The same characteristic

s true when the MTC s positive and coolant tempeiature
decreases occur, _

MIC values are predicted at seleeted burnups during the
safety evaluation analysic and are confirmed to be
acceptable by measurements. Both initial and relc . cores
are designed so that the beginning of cycle ‘BOC) MTC s
less than zero when THERMAL POWER is [9%%] of RATED THERMAL
POMER (RTP) or greater. The actual value of the MTC 1s
dependent on core characteristics such as fuel loading and
reactor coolant soluble boron concentration. The core
design may require additional fixed distributed poisons
(Tumped burnable poison assemblies) to yield a MTC at the
BOC within the range analyzed in the plant accident
analysis. The end of cycle (EOC) MTC is also limited by the
requirements of the accident analysis. Fuel cycles designed
to achieve high burnups or with changes to other
characteristics are evaluated to ensure that the MTC does
not exceed the EOC 1imit,
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BASES (continued)

NTC
B3.1.4

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for the specified MTC are:

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

b. The MT7 must be such that inherently <table power
operations result during normal operation and during
ace ts such as overheating and overcooling events.

Refarence 2 contains analyses of accidents that result in
overheating and overcooling o the reactor core. MTC
i% spe of the controlling parameters for core reactivity in
tho== _ ntse -i::h the most positive value and most
negative valus of MTC are important to safety, and hoth
values wust b® bounded. Values used in the analyses
consider worst-case conditions, such as very large scluble

boron concentratiens, to ensure the accident results are
bounding (Ref, 3). W

Accidents that cause |
removal or increased pow
results when the MTC is po
cause increased power
assembly (CEA) withdrawa! tr
THERMAL POWER. The limitimg ov
plant response is based on the maximum
core power and steam generator heat re
transient. The most limiting event respect to a
positive MTC is a [CEA withdrawal pugtdent from zero power,
also referred to as a startup accidént (Ref. 4).)

e the control element
either zero or full
vent relative to

Accidents that cause core overcooling must be evaluated for
results when the MTC is most negative. The event which
produces the most rapid cooldown of the Reactor Coolant
System (RCS), and is therefore the most 1imiting event with
respect to the negative MTC, is a steam line break (SLB)
event., Following the reactor trip for the postulated EOC
SLB event, the larci moderator temperature reduction
combined with the fa\qe negative MTC may produce reactivity
increases that 2re as m<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>