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PREFACE

This DRAFT NUREG presents the results of the Nuclear Regulatory Commission
(NRC) staff review of the Babcock and Wilcox Owners Group (BAWOG) proposed 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 individual nuclear power plant owners that have
PWRs designed by Babcock and Wilcox (B&W). The NRC staff is issuing 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-1430,
"Standard Technical Specifications, Babcock and Wilcox 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 deiiver comments to: 7920 Norfolk Avenue, Bethesda, Maryland, between
7:45 a.m. and 4:15 p.m. on Federal workdays.
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Reactor Core SLs
B2.1.1

. B 2.0 SAFETY LIMITS

B 2.1.1 Reactor Core Safety Limits (SLs)

BASES

BACKGROUND

GDC 10 (Ref. 1) requires that specified acceptable fuel
design 1imits are not exceeded during steady-state
operation, normal operational transients, and anticipated
operational occurrences (AD0s). This is accomplished with a
departure from nucleate boiling (DNB) design basis that
corresponds to a 95% probability at a 95% confidence level
that will not occur and by requiring that the fuel-
centerline temperature stays below the melting temperature.

The restrictions of this SL prevent overheating of the fuel
and cladding and possible cladding perforation that would
result in tge release of fission productz to the reactor
coolant. Overheating of the fuel is rrevented by
maintainin? the steady~state peak ' near heat rale (LHR)
below the level at which centerline fuel melting occurs,
Overheating of the fuel cladding is prevented by restriciing
fuel operation to within the nucleate boiling re?ime where
the neat-transfer coefficient 1s large and the cladding-
surface temperature is slightly above the coolant-saturation
temperature,

Centerline fuel melting occurs when the local LHR, or power
peaking, in a region of the fuel 1s high enough to cause the
fuel-centeriine temperature to reach the melting point of
the fuel. Expansion of the pellet upon centerline melting
may cause the pellet to stress the cladding to the point of
failure, allewing an uncontrolled release of activity to the
reactor coolant.

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

(continued)
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Reactor Core Sls

B 2.1.1
BASES (continued) .
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 Camage as a result of

SAFETY ANALYSES  normal ration and AOOs. The reactor core SLs are
establt to preciude violatir: of the following fuel
design criteria:

a. There must be gt Teast 95% probability at a 95%
confidence level that the hot fuel rod in the core does
not experience DNB (this is referred to hereafter as the
95/95 DNB criterion); and

b. The hot fuel pellet in the core must not experience
centerline fuel melting.
The RPS setpoints (Ref. 2), in combination with all the
LCOs, is designed to prevent any anticipated combination of
transient conditions for Reactor Coolant System (RCS)
temperature, pressure, and THERMAL POWER level that would
result in a departure from nucleate boiling ratio (DNBR) of .
less than the DNBR 1imit and preclude the existence of flow
instabilities.

Automatic enforcement of these reactor core SLs are provided
by the trip setpoints for the following functions:

a. RCS high-pressure reactor trip;
b. RCS low-pressure reactor trip;

¢. Nuclear overpower reactor trip;
d. RCS variable low pressure;

e. Reactor coolant pump-to-power;

f. SG safety valves;

(continued)

(continued)
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. BASES  (cont inued)

Reactor Core Sls
g 2.1.1

APPLICABLE
SAFETY ANALYSES
(centinued)

g. Nuclear overpower RCS flow and axia) power imbalance;
and

h. Loss of main feedwater pumps.

The limitation that the average enthalpy in the hot leg be
less than or equal to the enthalpy of saturated liquid also
ensures that the AT measured by instrumentaticn (used in the
protection system design as a measure of the core power) is
proportional to core power.

The SL represents a design requirement for establishing the
RPS trip setpoints idertified previously. LCO 3.2.3, "Axial
Power Imbalance Operating Limits," or the assumed initial
condition of the safety analyses (as indicated in the FSAR,
Ref., 2) provide more restrictive limits that ensure the SLs
are not exceeded.

SAFETY LIMITS

SL 2.1.1.1, SL 2.1.1.2, and SL 2.1.1.3 ensure that the
minimum ONBR is not less than the safety analyses limit and
that fuel centerline temperature stays below the melting
peint, or the average enthalpy in the hot leg is Tess than
or equal to the enthalpy of saturated liquid or the exit
quality is within the 1imits defined by the DNBR
correlation. In addition, the SL 2.1.1.3 shows the
pressure-temperature operating region that keeps the reactcr
from reaching an SL when operating at < 100% steady-state
power, and it defines the safe operating region from
brittle-fracture concerns.

The SLs are observed by monitoring the process variable
AXIAL POWER IMBALANCE to ensure that the core operates
within the fuel design criteria. AXIAL POWER IMBALANCE
protective limits are provided in the CORE OPERATING LIMITS
REPORT (COLR). The trip setpoints are derived by adjusting
the measurement-system-independent AXIAL POWER IMBALANCE
protective limit given in the COLR to allow for measurement
system ohservability and instrumentation errors.

Operation within these 1imits is assured by compliance with
the AXIAL POWER IMBALANCE protective limits preserved by the
RPS setpoints in LCO 3.3.1, as specified in the COLR.

BWOG STS
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BASES (continued)

Reactor Core SLs
B 2.1.1

APPLICABILITY

SL 2.1.1.1, SL 2.1.1.2, and SL 2.1.1.3 only apply in MODES 1
and 2 because these are the only MODES in which the reactor
is critical. Automatic protection functions are required to
be OPERABLE during MODES 1 and 2 to ensure operation within
the roactor core SLs. The SG safety valves or automatic
protection actions serve to prevent RCS heatup to 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 3.3.2.

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

SAFETY LIMIT
VIOLATIONS

2.2.1 and 2.2.2

If SL 2.1.1.1, SL 2.1.1.2, or SL 2.1.1.3 is violated, the
requirement to go to MODE 3 places the plant in a MODE in
which these SLs are not applicable.

The allowed Completion Time of 1 hour recognizes the
importance of bringing the plant to a mode of operation
where these SLs are not applicable. Also, the Completion
Time of 1 hour ensures that the probability of an accident
occurring during this period is minimal. The allowed
Completion Time of 15 minutes to restore RCS pressure and
temperature to within limits implies immediacy.

2.2.9

If SL 2.1.1.1, SL 2.1.1.2, er SL 2.1.1.3 is violated, the
NRC Operations Center must be notified within 1 hour. This
is in accordance with 10 CFR 50.72 (Ref. 3).

2.2.6

If SL 2.1.1.1, SL 2.1.1.2, or SL 2.1.1.3 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 plant operators and staff to take
the appropriate immediate action and assess the condition of
the plant before reporting to senior management.

(continued)
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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)

RASES

BACKGROUND

The SL on RCS pressure protects the integrity of the RCS
against overpressurization, 1In the event of fuel-cladding
fatlure, fission products are released into the reector
coolant. The RCS then serves as the primary barrier in
preventing the release of fission products into the
atmosphere. By establ1sh1ng an upper Timit on RCS pressure,
the continued integrity of the KCS is ensured. According to
‘2"0Fl 60‘ Appendix A, GDC 14, "Reactor Coolant Pressure
ndary," and GOC 15, "Reactor Coolant System Dos1gn'
(Ref. ;x, the reactor coolant pressure boundary (RCPB)
design conditions are not exceeded during normal operation
nor during anticipated operational occurrences (A0Os), GDC
28 (Ref, ?k. "Reactivity Limits," sprcifies that reactivity
accidents includin; rod ejection di n:t result in damage to
the RCPB greater tuan limited local yielding.

The design pressure of tne RCS is 2500 psia. During norma)
operation and AOOs, the RCC pressure is kept from exceeding
the design pressure by more than 10% in order to remain in
accordance with Section 111 of the American Society of
Mechanical Engineers (ASME) Code (Ref. 2). As an assucance
of system integrity, all RCS components are hydrostatically
tested at 125% of design, as specified in the ASME Code
requirements prier to inftial operation when there is no
fuel in the core. If repairs or replacements th:ii require a
full hydrostatic test of the RCS are made, th. fuel would
have to be completely offloaded before it e'« ;eded the
maximum pressure specified in this SL. Rem'ving fuel from
the vessel precludes fission products from entering the
reactor coolant.

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

BWOG STS
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BASES (continued)

RCS Pressure SL
B 2.1.2

APPLICABLE
SAFETY ANALYSES

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

The RCS pressurizer safoty valves are sized to prevent
system pressure from cxcooding the dos1gn ressure by more
than 10%, as specified in Section 111 of the ASME Code for
Nuclear Power Plant Components (Ref. 2). The transient that
establishes the required relief cajscity, and hence the
valve size requirements and 11ft sertings, is a [complete
ioss of externa) load without a direct reactor trip].

During the transient, no control actions are assumed except
that the safety valves on the secondary plant are assumed to
open when the steam pressure reaches the secondary plant
safety vaive settings end nominal feedwater supply is
maintained.

The Reactor Protection System (RPS) trip setpoints (Ref. 3),
together with the settings of the MSSVs (Ref. 4), provide
pressure protection for normal operation and AOOs, The
reactor high-pressure trip setpoint is specifically set to
provide protection against overpressurization (Ref. 5). The
safety analyses for both the high-pressure trip and the RCS
pressurizer safety valves are performed using conservative
assumptions relative to pressure control devices.

More specifically, no credit 1s taken for operation of the
following:

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

¢. Steam Dump System;

d. RCS;

e. Pressurizer Level Control System; and

f. Pressurizer spray valve.

BWOG STS
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BASES (continued)

RCS Pressure &
B 2.2

SAFETY LIMITS

Sraapiat b

The maximum transient pressure allowed in the RCS pressure
vessel under the ASME Code, Section III, is 110% of design
pressure. The maximum transient pressure allowed in the
RCS piping, valves, and fittings under [USAS, Section B31.1,
Ref ., 6{ is 120% of design pressure. The most limiting of
these two allowances is the 110% of design pressure,
therefore, the SL on maximum aliowable RCS pressure is

2735 psig.

APPLICABILITY

.

SL 2.1.2 applies in MODES 1 through 5 because this SL could
be spproac or exceeded in these modes during
overpressurization events. The SL is not applicable in
MODE & since the reactor vessel head closure bolts are not
fully tightened, making it impossible to pressurize the RCS.

SAFETY LIMIT
VIOLATIONS

e o

ks

I¥ he RCS pressure SL is violated when the reactor is in
MOCE 1 or 2, the requirement 1s to restore compliance within
15 minutes and be in MODE 3 within 1 hour.

'f the RCS pressure SL is violated while in MODE | or 2, the
reactor vessel temperature is w~ell above the transition
temperature, at which the reactor vessel meta' goes from
being ductile to bein? nonductile. Given that the reactor
vessel metal is ductile, a pressure increase above 110% of
design pressure does not represent nearly the challenge to
the RLS integrity it would present if the reactor vessel
were in a non-ductile state therefore 15 minutes to restore
pressure implies immediacy.

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

where the potential for chailenges to safety systems is
minimized.

£.2.4

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

(continued)
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RCS Pressure Sl
B 2.1.2

then exceeding this SL 1n MODE
vessel temperature may be lower
nsequently, less ductile
less than the SL with
re reducing MODES,
emperature, which would

thermal gradient stress

r

If the RCS pressure SL 1s violated, the
enter must be notified within 1 nour
rdance with 10 CFR 50.72 (Ref 1)

¢ RCS pressure SL is violated, the appropriate senior
gement of the nuclear plant and the utility shall be
‘ n 2& hours This 24-hour period provides time
perators and staff to take the appropriate
and assess the condition of the plant
to the senior manaoement

SL 1s violated, a Licensee Event Report

I submitted within 30 days to the NRC,

t of the nuclear PYoPY, and the utility
clear Operations, fhis requirement 1s 1in
CFR 50.73 (Ref

violated, restart of y unit
| authorized by the NR(
the MRC that all necessary reviews,
are completed before the unit begins

operation




. BASES (continued)

— e

RCS Pressure SL
B 2.1.2

Title 10, Code of Federal Regulations, Pa=t 50,
Appendix A, General Design Criterion 14, “Reactor
Coolant Pressure Boundary"; General Design Criterion
15, "Reactor Coolant System Design"; and General
Design Criterion 28, "Reactivity Limits," 1988,

American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section 111, “Nuclear Power
Plant Components,” Article NB-7000, "Protection
[Unit Name] FSAR, Section [ ). "[Title)."

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

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

USAS B31.1, Standard Code for Pressure Piping,
American Society of Mechanical Engineers, 1967,

Title 10, Code of Federal Regulations, Part 50.72,
"Immediate Notification Requirements for Operating

iitle 10, Code of Federal Regulations, Part 50.73,

REFERENCES 1.
2.
Against Overpressure.”
3.
4.
5,
6.
1.
Nuclear Power Reactors."
8.
"Licensee Event Report System,®
BWOG STS
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LCO Applicabilit

B 3.0
. B 3.0 APPLICABILITY

B3.0 Limiting Conditions for Operation (LCO) Applicability

BASES

LG 3.0.1 LCO 3.0.1, LCO 3.0.2, LCO 3.0.3, LCD 3.0.4, and LCO 3.0.5

LCO 3.0.2 establish the general requirements applicable to all

Lo 3.0.3 specifications unless otherwise stated. This includes

LCC 3.0.4 and specifications regarding the programs in Section 5.7.4, and

LCO 3.0.5 “Programs and Manuals," as well as LCOs contained in
Sections 3.1 through 3.9,

Lco 3.0.! LCO 3.0.1 establishes the requirement to meet LCOs when the
unit 1s in the MODES or other specified Conditions of the
Applicability statement of each specification.

LCo0 3.0.2 LCO 3.0.2 establishes that upon discovery of a failure to

meet an LCO, the associated ACTINNS shall be met. The
Completion Time of each Requirea " “tion for an ACTIONS
Condition is applicable from the point in time it is
discovered that an inoperable situatior exists (i.e., that
the LCO is not met) associated with a Condition. Following
this discovery, the associated Conditien is entered. The
Required Actions establish those remedial measures that
must be taken within specified .ompletion Times when the
requirements of an LCC are not met. Concurrent entry into
all applicable ACTIONS Conditions is a requirement to be
followed in each specification. The Required Action(s)

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

There are two basic types of Required Actions. The first
type of Required Action has an associated time 1imit in
which the entered Condition must be corrected. This time
limit is the Completion Time to place required equipment in
operation, or to restore an inoperable system or component
to OPERABLE status, or to restore variables to within
specified 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
in which the specification no longer applies. (Whether

(continued)

(continued)
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LCO Applicability
B 3.0

BASES (continued)

LCO 3.0.2
(continued)

stated as a Required Action or not, correction of the
entered Condition is the first action that 1s to be
considered upon entering ACTIONS.) The second type of
Requi=ed Action specifies the remedial measures that permit
continued operation of the facility that is not further
restricted by the Completion Time. In this case,
conformance to the Required Actions provides &n ecceptable
level of safety for continued operation., This type of
Required Action is common throughout the Technica
Specifications (T7S5).

This Specification establishes that performance of the
Required Actions within the specified Completion Times
constitutes compliance with (he TS, It also establishes,
however, that completing the performance of the Required
Actiois 1s not required when an LCO 1s met within the
associated Completion Time, unlecs otherwize specified in
the individual specifications. This is equivalent to
stating that correction of an ACTIONS Condition prior to the
expiration of the specified Comg\etion Timo‘s) makes it
unnecessary to continue or complete the performance of the
associated Required Action(s).

this specification 1s written for the more general case in
which more than one of the stated Conditions are
concurrently applicable. As each Cendition is resolved, the
Required Action(s) for that Condition no longer need be

per formed,

A Condition once entered or once applicable 1s resolved
either by completing corrective measures such that it no
longer exists or by placing the facility outside the
Applicability of the LCO,

The nature of some Required Actions necessitates that, once
begun, their performance must be completed even though the
associated Conditions are resolved. The individual ECO'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 corresponding
Conditions have been resolved also applies to the category

(continued)
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(continued)

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

Usua'ly, the Required Action for a Condition of this type is
to go to an inapplicable MODE or other specified Condition,
The performance of such & shutdown Required Action may be
suspended 1f the LCO Required Action that was not performed
is completed or 1f the LCO 15 restored. 1f the shutdown had
roceeded to the point where a MODE change had occurred,
owever, returning to the previous1g ufp icable MODE or
specified Condition 1s not allowed by LCO 3.0.4, unless
otherwise specified.

It 1s possible in some LCOs (but unlikely) to enter and exit
two or more ACTION's Conditions repestedly, in such & manner
that facility operation could continue indefinitely without
ever having restored the LCO (1.e., the facility is always
in at least cne of the Conditions). Because of the risk
sssociated with axtended facility operation with certain
LCOs unmet, Specification 1.3 1imits such operaticen to the
Tonger of the specified Completion Times for the Conditions
that are concurrenmtly entered. This limitation does not
epply to Conditions where the associated Required Actions,
1: met, permit continued operation for an unlimited period

of time.

The Completion Times of the Required Actions are also
appiicable when & systen or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of surveillances, preventive maintenance,
corrective maintenance, or investigation of operationa)
problems. Entering ACTIONS for these reasons must be done
in & manner that does not compromise safety. It is not
intended that intentional entry into ACTIONS be made for
operational convenience. Intentional entry into ACTIONS
Conditions with shutdown Required Actions (i.e., Actions
requiring a change in MODE) 1s strongly discouraged and
should be considered only in extreme circumstances. This is
to Timit routine voluntary removal of redundant equipment
from service in 1ieu of other alternatives that would not
result in redundant equipment boin? inoperable. Individua)
specifications may specify a time limit for performing an SR
when equipment is removed from service or bypassed for
testing. In such a case, the Completion Times of the

(continued)
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| 0.¢ Required Actions are applicable when this time 1imit
ntinued expires, 1t the SR has not been completed. When a change ir
MODE or other s (

( specified Condition s required to comply with
Required Actions, the facility may enter a MODE or othey
specified congition in which a new specification Lecomes

applicable Upon the new specif{ication becoming applicablq
mmediately enter all ACTIONS Conditior that apply, unless
otherwise specified ihe Completion T of the associated

] Required Actions would apply from the point in time that the
new specification became applicable

0.3 establishes the Reguired Actions that must be

mplemented when an LCO is not met; and

An associated Required Action and Completion Time 1
nct met and no other Condition appliies: or

: fhe condition of the facility is not specifically
addressed by the associated ACTIONS This means that
no combination cf Conditions statea in the ACT

[1ONS can
be made that exactly corresponds to the actual
Condition of the facility sometimes, possible
combinations of Conditions are such that going to

CO0 3.0.3 is warranted; ir such casas, the ACTIONS
specifically state a Condition corresponding to such
combinations and also that LCO 3.0.3 be entered
immediately

elineates the time limits for plac i ng
e faciiity in a safe MODE or other specified Conditior
when operation cannot be maintained within the limits for

58 peration as defined by the LCO and its ACTIONS. 1t is

not to be used as an operational convenience that permits

" e \ ntary removal of redundant systems or component:

fi rvice in lieu of other alternatives that would not

result redundant systems or components heing {noperable

intentional entry into LCO 3.0.3 for operational convenience
nstitutes norcompliance with the 1S Under suitable

circumstances, intentional entry into LCO 3.0.3 for
rrective action or repairs may be justified, but prior

notification of the NRC should be considered.
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LCO 3.0.3
(continued)

After entering LCO 3.0.3, 1 hour is allowed to prepare for
an orderly shutdown before initiating a change in facility
operation. This includes time to permit the operator to
coordinate the reduction in electrical generation with the
load dispatcher to ensure the stability and availability of
the electrical grid. The time 1imits specified to reac
higher-numbered MODES of cperation permit the shutdown to
proceed in a controlled and orderly manner that is well
within the specified maximum cool-down rate and within the
capabilities of the facility, assuming that only the minimum
required equipment is OPERABLE. This reduces thermal
stresses on components of the Reactor Coolant System (RCS)
and the potential for a plant upset that could challenge
safety systems under conditions to which this Specification
applies. The use and interpretation of specified times to
complete the actions of LCO 3.0.3 shall be consistent with
the discussion of Specification 1.3, “"Completion Times."

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

a. The LCO is now met;

b. Remedial measures have restored the facility to an LCO
Condition for which the Required Actions have now been
performed, where such ACTIONS permit operation in that
Condition for either & limited or unlimited period of
time; or

c. Remedial measures have restored the facility to &
Condition for which the Completion Times of the
Required Action(s) have not expired. For example,
while in MODE 1, one of the two Emergency Core .o.ling
System (ECCS) trains is declared inoperable. The
corresponding Conditicn for one inoperable train is
entered and 72 hours 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 train: being inoperable, LCO 3.0.3
must be entered. If one of the trains is made
CPERABLE while stil! 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 continue in the

icontinued)
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LCO 3.0.3
(continued)

Condition of one train being inoperable. In this
example, that would mean operation for another 42
hours., If the train is restored to OPERABLE status
after going to MODE 2, 3, or 4, operation could
continue only in the MODE that the faci]itg fs in when
LCO 3.0.3 is exited. This is because LCO 3.0.4 does
not permit MODE changes when the LCO is not met.

The time limits of Specification 3.0.3 allow 37 hours for
the facility to be 1n MODE 5 when a shutdown is required
during MODE 1 operation. If the facility is in u higher-
numbered MODE of operation when a shutdown is required, the
time 1imit for reaching the next higher-numbered MODE
apolies. If a higher-numbered MODE is reached in less time
than allowed, however, the total allowable time to reach
MODE 5, or other applicable MODE, 1s not reduced, For
example, 1f MODE 3 1& reached in 2 hours, then the time
allowed to reach MODE 4 1s the next 11 hours, because the
total time to reach MPOE 4 1s not reduced from the allowable
limit of 13 hours. Therefore, if remedial measures are
completed that would permit a return to MODE 1, a penalty is
not incurred by having te reach a higher-numbered MODE of
operation in less than the total time allowed.

Ir MODES 1, 2, 3, and 4, (CO 3.0.3 provides Required Actions
for Cenditions not stated in other specifications. The
requirements of LCO 3.0.3 do not apply in MODES 5 and 6
because thr facility 1s already in the most rest-ictive
Condition in which (CO 3.0.3 would require the facility to
be placed. The requirements of LCO 3.C.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 LCO 3.0.2,
would not provide appropriate remedial measures for the
associated condition of the facility. These exceptions are
addressed in the individual specifications.
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LCo0 3.0.4

LCO 3.0.4 establishes Timitations on changes in MODES or
other specificd Conditions in the Applicability when an LCO
is not met. It precludes placing the facility in a
different MODE nr other specified condition when the
following exists:

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

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

Compliance with Kequired Actions that permit continued
operation of the “acility for an unlimited period of time
in an applicable MCOE or other specified Condition provides
an acceptable level of safety for continued operation,
Therefore, in such cases, entry into a MODE or other
Condition specified ir the Applicability is made in
accordance with the provisions of the Required Actions., The
provisions of this s?ecification should not be interpreted
as endorsing the failure to exercise good practice in
restoring systems or components to OPERABLE status before
facility startup.

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

Exceptions to LCO 3 0.4 are stated in the individua)
specifications, Exceptions may apply to all the ACTIONS or
to a specific Requirea Action of a specification, While
entering or changing MODES or other specified conditions
during operation of the facility in an ACTIONS Condition, as
permitted by LCO 3.0.4 or where an exception to LCO 3.0.4 is
stated, the ACTIONS define the remedial measures that must
be taken. Surve’'lances do not have to be performed on the
associated inoperable equipment (or on variables cutside the
specified 1imits), as permitted by SR 3.0.1. Therefore, a
MODE change in this si1tuation does not violate SR 3.0.4 for
those Surveillances that do not have to be performed due to
t:e associated inoperable equipment, etc. SRs must,
however, be met to demonctrate OPERABILITY prior to
declaring the affected equipment OPLRABLE (or variable
within 1imits) and the associated LCOs met.

BWOG STS
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Specia) tests and operations are required at varfous times
over the facility's 1ife to demonstrate performance
characteristics, to perform maintunance activities, and to
porform special evaluations. Because TS normally preclude
t'ose tests and operations, special test exceptions 357!:)
allow specified requirements to be changed or suspended
under controlled conditions., STEs are included in
applicable sections of the specifications. Unless otherwise
specifind, al) other TS requirements remain unchanged and in
effect as applicable, This will ensure that all appropriste
reguirements of the MODE or other specified Condition not
directly associated with or required to be changed or
suspended to purform the special test or operation will
remain in effect.

The Applicability of an STE LCO represenis a Condition not
necessarily in compliance with the normal requirements of
the 1S, Compliance with STE LCOs is optional.

A special test may be performed either under the provisions
of the appropriete STE LCO or the other applicable TS
requirements. If it 1s desired to perform the special test
under the provisions nf 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., meeting the STE LCO
requires moet1ng the specified norma) LCOs). The
Applicability, ACTIONS, and SRs of the specified normal
LCOs, however, are not required to be met in order to meet
the STE LCO when it is in effect. This means that, upon
failure to meet & specified normal LCO, the associated
ACTIONS of the STE LCO apply, in Yieu of the ACTIONS of the
norral LCO. Exceptions to the above do exist. There are
instances when the Applicability of the specified normal LCO
must be met, where its ACTIONS must be taken, where certain
of its Surveillances must be performed, or where all of
these requirements must be met concurrently with the
requirements of the STE LCO.

Unless the SRs of the specified normal LCOs are suspended or
changed by the STE LCO, those SRs that are necessary to meet
the specified normal LCOs must be met prior to performing

(continued)
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LCo 3.0.5

the specia) test. During the conduct of the special test,

(continued) those Surveillances need not be performed unless specified

by the ACTIONS or SRs of the STE LCO.

ACTIONS for STE LCOs provide appropriate remedial measures
upon fatlure to meet the STE LCO. Upon failure to meet
these ACTIONS, suspend the performance of the special test
and erter the ACTIONS for all LCOs that are then not met,
Entry into LCO 3.0.3 may possibly be required, but this
determinution should not be made by considering only the
failure to meet the ACTIONS of the STE LCO.
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B 3.0 Surveillance Requirement (SR) Applicability
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SR 3.0.1, 3.0.2, 3.0.3, and 3.0.4 establish the genera)
requirements applicable to all specifications unless
otherwise stated., This includes specifications ro?arding
the programs in Section 5.7.4, "Programs and Manuals," as
well as specifications contained in Sections 3.1 through
3.9,

SR 3.0.1

SR 3,0.1 establighes the requirement that SRs must be met
during the MODES or other specified Conditions in the
Aﬁplicabillty of the LCO, unless otherwise specified in
the individual SRs. This specification ensures that
Surveillarces are performed to verify the OPERABILITY of
systems and components, and that variables are within
specified 1imits. Fatlure to meet an SR within the
specified Frequency, in accordance with SR 3.0.2,
constitutes a failure to meet an LCO.

Systems and components are assumed to be OPERABLE when the
associated SKs have been met. Nothing in this
specification, however, is to be construed as implying that
systems or components are OPERABLE when:

a. The systems or components are known to be inoperable,
although 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 perfcrmed 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 is used as an
allowable exception to the requirements of a specification,

(continued)
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(continued)

Surveillances, including Surveillances invoked by Required
Actions, 4o not have to be performed on inoperable equipment
because the ACTIONS define the remedial 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 maintenance, appropriate post-maintenance
testing {(which usually includes Surveillance testing) is
required to declare equipment OPERABLE. Post-maintenance
testing may not be possible in the MODE or Condition that
the facility is in when the maintenance is completed because
the necessary facility parameters have not been established.
In these situations, proceeding to the appropriate

app) .cable MODE or otner specified Condition may be allowed
as an exception to SR 3.0.4, provided that such an exception
is stated in the requirements of the affected equipment's
LCO. Such exceptions to SR 3.0.4 are permitted, provided
that the post-maintenance and Surveillance testing to
demonstrate OPERARILITY of the equipment has been
satisfactorily completed to the extent possible and provided
that the equipment is not otherwise suspected of being
incapable of performing 1ts intended function. Once the
necessary facility parameters have been established,
completion of the excepted tests must be accomplished to
demonstrate OPERABILITY of the equipment,

SR 3.0.2

SR 3.0.2 establishes the requirements for meeting the
specified Frequency for SRs, the Required Actions that call
for the performance of & Surveiliance, 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 plant operating conditions
that may not be suitable for conducting the Surveillance
(e.g., transient conditions or other ongoing Surveillance or
maintenance activities).

The 25% extension does not significantly degrade the
assurance of reliability obtained by performing the
Surveillance at its specified Frequency. This recognizes

(continued)
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that the most probable result of any particular
Surveillance being performed is the verification of
conformance with the SRs. The exceptions to SR 3.0.2 are
those Surveillances for which the 25% extension of the
interval specified in the Frequency does not apply. These
exceptions are stated in the individual specifications. An
example of where SR 3.0.2 does not apply is a Surveillance
with a Frequency of "in accordance with 10 CFR 50,
Appendix J, and approved exemptions." The requirements of
regulations take precedence over the Technical
Specifications (7S). 1The TS cannot exterd a test interval
specified in the regulations. Therefore, there would be a
Note in the Freauency stating, "Provisions of SR 3.0.2 are
not applicable.”

As stated in SR 3.0.2, the 25% extension also does not apply
to the initial portion of a pericdic Completion Time, The
initial performance of the Required Action, whether it is a
particular Surveillance or some other remedial action, 1s
considered a singie action with a single Completion Time.
One reason for not allowing the 25% extension to this
Completion Time is that such an action usually verifies that
no loss of function has occurred by checking the status of
redundant or diverse components or accomplishes the function
of the inoperable equipment in an alternative manner to
ensure that specified 1imiis or conditions of the LCO are
met .

The previous Standard Technical Specifications (ST8) also
contained 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 amendments to remove
the 3.25 restriction, because the NRC staff concluded that
the removal would result in a greater benefit to safety.
This line-item improvement t¢ the STS did not extend the
Applicability of the 25% extension to intervals associated
with LCO Required Actions (including Required Actions to
perform Surveillances) specified for periodic performance.
The NRC staff subsequently concluded, however, that
extending the applicability of the 25% extension to 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

(continued)
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(continued)

(1.e., flexibility for scheduling the performance of
Surveillances, ete.). txttnd1ng periodic Completion Time
intervals for por!ormin? Surveillances or repetitive
remedial actions specified by ACTIONS can result in a
benefit to safety when the performence i1s due at a time that
1 nc% suitable gccauso of plant operating conditions, for
example.

The provistons of SR 3.0.2 are not intended to be used
repestedly merely as an operational convenience o extend
Surveillance intervals or veriedic Completion Time intervals
beyond those specified.

S5k 3.0.3

SR 3.0.3 establishes the option to defer declaring affected
equipment inoperable or an affected variable outside the
specified Timits when @ Surveillance has not been completed
within the specified Frequency. A delay ﬁoriod of up to

24 hours applies from the point in time that it is
discovered that the Servetllance has not veen performed, in
accordance with SR 3.0.2, and not at the time that the
specifind Frequency was not met., This 24-hour delay period
wis approved by the NRC as & Tine-item improvement to the
§TS in Generic Letter 87-09 (Ref. 2). The length of the
delay period in SR 3.0.3 differs from the 24-hour allowance
in the generic letter, SR 3.0.3 Yimits 4t to 24 hours or
the specified Surveillance interval, whichever is shorter.
Although the 24-hou- allowance is not applicable to all the
cases apparently prov'ded for in the generic Tetter, the
intent of the generic letter was to only a'low the specified
Surveillance interva® in which to complete a missed
Surveillance when the Frequency is less than 24 hours,

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

The basis for this delay period includes consideration of
facility conditions, adequate planning, availabi\it{ of
personnel, the time required to perform the Surveillance,

and the safety significance of the delay in completing the

(continued)
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(continued)

Surveillance. The delay period is considered appropriate
for balancing the risk associated with delaying completion
of the Surveillance for this period against the risk
associated with the potential for a ylant transient and
chalienge to safety systems when the alternstive is a
shutdown to comply with ACTIONS before the Surveillance can
be completed.

SR 3.0.3 differs from the position taken in Generic

Letter 87-09 in one cther respect. Unl'ke the generic
letter, SR 3.0.3 authorizes the delay-period option for
performance of missed Surveillances without respect to the
duration of the Completion Time associated with the LCO
Cendition that would otherwise be entered.

When a Surveillance with a Frequency based not on time
intervals, but upon specified facility Conditions or
cperationa) situations, 1s discovered nat to have been
performed when specified, SR 3.0.3 allows the full 24-hour
delay period in which to perform the Surveillance.

An additional application of SR 3.0.3 is to establish a time
1imit for completion of Surveillances that becowe applicable
as a consequence of MODE changes imposed by Required
Actions, when such Surveillances could not be completed
prior to entering the applicable MODE or other specified
Condition either because there was insufficient time or
because plant Conditions were not suitable for performance
of the Surveillance.

The provisions of SR 3.0.3 exist because it is recognized
that the most probable result of the performance of a
particular Surveillance is the verification of conformance
with the SRs and that a facility shutdown entails some risk
that ought to be avoided unless a shutdown is actually
warranted. Implementation of the provisions of SR 3.0.3,
however, does not imply that a violation of SR 3.0.1 has not
occurred, except in situations where SRs become applicable
as a consequence of MODE changes imposed by Required
Actions, as described above.

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

(cuntinued)
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BASES (continued) .

SR 3.0.3 If a Surveillance is not completed within the al'owed delay
(continued) period, the equipment is considered inoperable or the

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

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

e a—

SR 3.0.4 SR 3.0.4 estabiishes the requirement that all SRs associated
with an LCO and all applicable Section 5.7.4 program
requirements must be met before entry into a MODE or other
specified Condition in the App'icability of the LCO. Thus,
prior to entry into an applicable MODE or other specified
Condition, all of the SRs associated with all of the LCOs
applicable in that MODE or Condition must be met.

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

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

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

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

(continued)
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SR 3.0.4
(continued)

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

when an individua) exception to SR 3.0.4 s stated in
the individual specification:

1.

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

Unless otherwise stated, performance of the
Surveillance is not required if the specifiad
Surveillance interval has not expired.

if the Surveillance is required by the specified
Frequency to be performed every time the LCO
becomes applicable, then, unless an alternative
Comglot‘on Time is specified, the 12-hour limit
applies.

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

A more detailed discussion of these situations follows.

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

(continued)
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provided in the individual specification, as discussed
below. The exception of SR 3.0.3 15 not intended to be used
consecutively with exceptions to SR 3.0.4 stated in the
individual specifications.

Individual exceptions to SR 3.0.4 are usually stated with
the SRs. These exceptions are provided to permit
performance of Surveillance testing that otherwise would be
prevented by compliance with SR 3.0.4, The prerequisite
conditions for such a Surveillance (usually specified in the
Surve!llance test procedure) require entry into an
applicable MODE or specified Condition in order to perform
or lete the Surveillance test. If an exception to SR
3.0.4 s stated in an individua) specification, & Completion
Time of 12 hours, which begins upor entering the pre-
requisite MODE or Condition, is specified by SR 3.0.4 for
porforming the Survetllance when the specified Surveillance
interval has exgirod (including the 25% extenslon;. unless
otherwise specified. It is expected that the performance of
such Surveillances will commence soon after entry into the
prerequisite MODE or other specified Condition. Use of the
entire 12-hour Completfon Time interva) is expected to uccur
infrequently. The 12 hours provide sufficient operational
flexibility, sc 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 s inoperable, or
the variable is outside specified ?ilﬁts other than the
expiration of the Surveillance interval specified by the
Frequency. If sti1] within the Surveillance interval, the
Surveillance is stil] 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 just
established (1.e., Surveillances that do not have a periodic
Frequency specified). If 12 hours is not an appropriate
Completion Time for a Surveillance that has an exception to
SR 3.0.4 stated in the individual specification, then the
stated exception to SR 3.0.4 specifies an alternative
Completion Time, which should be followed. If an
alternative Completion Time is not specified, then the

(continued)
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. BASES (continued)

SR Applicability
B 300

SR 3.0.4
(continued)

12-hour Completion Time applies. In the event the
Surveillance is fatled, compliance with the ACTIONS of the
LCO 1s required.

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

8. The equipment was declared inoperable for reasons
other than the Survei'lance interva) expired; or

b. It 1s necessary to establish that the affected
variable is restored to within 1imits after the
varfable was known to be outside limits,

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

It must be emphasized that entry into an appliicable MODE or
specified Condition, when the affected equipment is known to
be inoperable or when the affected variable is known to be
outside specified limits, 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 1s OPERABLE or that the variable is within
specified limits. At the tirme the associated LCO becomes
applicable (because of entry into an applicable MODE or
specified Condition from a non-applicable MODE or
Condition), the ACTIONS of the LCO must be entered for the
Condition corresponding to the affected equipment cr
varifable being inoperable or outside specified limits, The
SR must be met and the entered Conditions corrected prior to

(continued)
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SR Applicabilit
B 3.0

BASES (continued) .

SR 2.0.4 expiration of the specified Completion Time. Any associated

(continued) 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 'ntered Condition is
corrected. In the event the Surveillance is failed,
compliance with the ACTIONS of the LCO 1s required. The
Comgletion Time clock (that began when the LCO became
applicable and is associated with the Required Action to
correct the entered Condition) does not reset upon failure
of the Surveillance.

REFERENCES 1. NRC Goneris Letter 89-14, "(ine-Item Improvements in
Technical Specifications - Removal of 3.25 Limit on
Exterding Surve:llance 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 Limiting Conditions for Operation and
Surveillance Requirements," June 4, 1887,
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. B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.1 SHUTOON MARGIN (SOM)

BASES

BACKGROUND The reactivity contro) system muit be redundant and capable
of holding *he reactor core subcritical when shutdown under
cold cunditions (GDC 26, Ref. 1). Maintenance of the SDM
ensures that postulated reactivity events will not damagc
the fuel, SDM requirements provide sufficient reactivity
margin to ensure thut acceptable fuel design 1imits will not
be exceeded for normal shutdown and anticipated operational
occurrences (ADOs). As such, in MODES 1 and 2 the SDM
defines the ovrao of subcriticality which would be obtained
immediately following the insertion or scram of all safety
and rt?ull‘in? rods, assuming the single rod cluster
assembly of highest reactivity worth is fully withdrawn. In
MOCES 3, 4, and 5, the SDM specified continues to provide
for adequate shutdown capability and acceptable fuel design
11m;ts or potential accidents initiated from shutdown
corditions,

contro)l systems be provided and that one of these systems be
capable of maintaining the core subcritical under cold
conditions. These requirements are provided by the use of
movable control assemblies and soluble boric acid in the
Reactor Coolant System (RCS). The CONTROL ROD System can
compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over
the range from full-load to no-load. In addition, the
CONTROL ROD System together with the Boration Sgston
provides SOM during power operatien and is capable of making
the core subcritical rapidly enough to prevent exceeding
acceptable fuel damage 1imits, assuming that the rod of
highest reactivity worth remains fully withdrawn,

‘ The system Jesign requires that two independent reactivity

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.

(continued)

(continued)
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8 3.1.1

BASES (continued)

BACKGROUND During power operation, SOM contre)l is ensured by
(continued) operating with the safety rods full{ withdrawn (LCO 3.1.5)
and the regulating rode within the limits of LCO 3.2.).
When in the shutdown and refueling MODES, the SDM
requirements are met by adjustments to the RCS boron
concentration,

APPLICABLE The minfoum required SOM 1s assumed as an initial

SAFETY ANALYSES  condition in safety analysis. The safety analysis (Ref, 2)
estab’ishes an SOM that ensures that specified acceptable
fuel design Timits are not exceeded for normal operation and
ADOs with assumption of the highest worth rod stuck out on
scram.

The acceptance criteria for SOM are that specified
acceptable fuel design limits are maintained by ensuring:

a. The reactor can be made subcritical from all operating
cgagit1ons and transients and Design Basis Events
(DBES) ;

b.  The reactivity transients associated with postulated
accident conditions are controllable with acceptable
Timits (departure from nucleate boiling ratio (DNBR),
fuel centerline terperature limits for AQOs, and
< 280 cal/gm energy deposition for the ved ejection
accident); and

¢.  The reactor will be maintained . ficiently
subcritical to preclude inadvertent criticality 11 the
shutdown condition,

The most 1im1t1n? accident for the SOM requirements is based
on a main steam line break (MSLB) as described in the
accident analysis (Ref. 2). The increased steam “low
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator (SG), and consequertly 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

(continued)

(continued)
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BASES (continued)

APPLICABLE
SAFETY ANALYSES

/

{continued)

RCS temperature decreases, the severity of an MSLB decreases
until the MODE 5 value 1s reached The most 1imiting MSLB,
with respect to potential fuel damage before a reactor trip
occurs, 1s a guillotine break of a main steam line inside
containment initiated at the end of core Vife. 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
MSLE, a post-trip return to power may occur, SVer ww fuel
damage occurs as a result of the post-trip return to power
and the THERMAL POWER does not violate the Safety Limit
requirement of SL 2.1.1.

‘e

\ot )

In addition to the 1imiting MSLB transient.
requirement must also protect against

the SDM

a. [nadvertent horon dilution:

b. An uncontrolled rod withdrawa)

low power condition:

from a subcritical or

svtartug an inactive reactor coolant pump (RCP): and

ROd eJection

Each of the:

vents is discussed below

In the boron dilution
reactivity difference
concentration and the

analysis, the required SDM defines the
between an initial subcritical beron
corresponding critical boron
concentration These values, in conjunction with the
configuration of the RCS ; ssumed dilution flow rate,
directly affect the results analysis This event
most limiting at the beginning of core 1ife when critical
boron concentrations are highest

1S

Depending on the system initial conditions and reactivity
insertion rate, the uncontrolled rod withdrawal transient ic
terminated by either a high power level trip or a high
pressurizer prissure trip In all cases, power level, RCS
pressure linear heat rate, and the DNBR do not exceed
allowable limits

(continued)

tcontinued)




(continued)

APPLICABLE

SAFETY

ontinued)

ANALYSES

The startup of an inactive RCP will not result in a

“cold water" criticality even if the maximum difference in
temperature exicts between the steam generator and the core,
The maximum pos . tive reactivity addition which can occur due
to an inuovertent 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.

e wisndrawal of rods from subcritical or low power
conditions adds reactivity to the reactor core, causing both
vhe rere power level and heat flux to increase with
carrichonding increases in reactor _oolant temperatures and
preseur 7.2 witharawal of rods also produces a time
dependent v stribution of core power,

SOM satisfies Criterion 2 of the NRC Interim Policy
Statement. Even though it is not directly observed from the
control room, SDM 1s considered an initial condition process
variable because it is periodically monitored to provide
assurance that the unit is operating within the bounds of
accident analysis assumptions

The accident analysis has shown that the required SDM is
sufficient to avoid unacceptable consequences to the fuel or
RCS as a result of the events addressed above. Shutdown
boron concentration requirement assumes the highest worth
rod 1s stuck in the fully withdrawn position to account for

a pos. :lated inoperable or untrippable rod prior to reactor
shutdown

SOM is a core design condition that can be ensur.d during
operation through Control rod positioning (control and
shutdown banks) and through the soluble boron concentravion.
To ensure that SDOM is behaving &s anticipated so that the
acceptance criteria are met. the SDM is evaluated during

SR 3.1.1.]1 and appropriate actions are taken as necessary,
The MSLB

are the
value of

{ ‘1\9 14
most
the

2) and

limiting

the

ana

boror

dilution (Ref. 3)
whick

accidents
yses established the SDM

LCO.

(continued)
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BASES (continued)

SOM
B3.1.1

LCO
(continued)

For MSLB accidents, if the LCO is violated, there is

a potential to exceed the DNBR 1imnit and to exceed

10 CFR 100 1imits. SDM is a core physics design condition
that can be ensured during operation through rod positinning
(control and sa ety rods) and through the soluble boron
concentration. To ensure that SOM is behaving as
anticipated so that the acceptance criteria 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 required
Yimit. For the boron dilution accident, if the LCO is
violated, then the mi~imum required time assumed for
operator action to terminate dilution may no longer be
applicable.

APPLICABILITY

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

ACTIONS

Al

If the SDM requirements ere not met, boration must be
initiated immediately. A Completion Time of 15 minutes is
adequate - n operator to correctly align and start the
requirec v .ems and components. Boration will be continued
until SDw 1s within Timit,

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

Therefore, the operatur should begin boration with the best
source available for the plant cond tions. 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:

(continued)
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B 3.1.1

BASES (continued)

ACTIONS a. Makeup flow through makeup pumpe from makeup tank:
(continued) Makeup pumps are rated at [300)gpm at [2400]9:1?.
Boron concentration of the makeup tank varies with thz
time in 1ife and the concentration in the RCS;

b. Makeup flow through makeup pumps from BWST: M:keur
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] psiy;

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

e. Decay heat flow throwr decay heat pumps from BwST:
Decay heat pumps are .ted at [3000]gpm at [100] psig;

f. 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: Boric
acid pumps are rated at [25)gpm at [100] psig.

In determining the boration flow rate, it should be
remembered that the most difficult time in core 1ife to
increase the RCS boron concentration is at beginning of
cycle when the boron concentration may approach or exceed
[2000]ppm.

SURVEILLANCE aR_3.1.1.l

REQUIREMENTS
In MODES 1 and 2, SDM is verified by observing that the
requirements of LCO 3.1.5, "Safety Rod Insertion Liwits,"
and LCO 3.2.1, "Regulating Rod Insertion Limits," are met.
However, in the event that a rod is known to be untrippable,
SOM verification must account for the worth of the
untrippable rod as well as another rod of maximum worth.

(continued)

(continued)
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8 3.1.1

. BASES (continued)

SURVEILLANCE In MODES 3, 4, and 5, the SDM 1s verified by performing a
REQUIREMENTS reactivity balance calculation, considering the listed
(continued) reactivity effects:
d u RCS boron concentration:
“ 1
~ b. Regulating rod position;
€. RCS average temperature;
{ d. Fuel burnup based on gross thermal energy generation;
e, Xenon concentration;
Samarium concentration; and
g Isothermal Temperature Coefficient (ITC)
Using the ITC accounts for Doppler reactivity in this “
calculation because the reactor is subcritical and the fuel
temperature will be changing at the same rate as the RCS.
The freguency of 24 hours 1s based on the generally slow
. change in required boron concentration, and also allows
sufficient time for the operator to collect the required
data, includino a boron concentration analysis, and complete
' the calculation.
g REFERENCES 1. Title 10, Code of Federa) Regulations, Part 50,

Appendix A, Gencral Design Criterion ¢6, "Reactivity
J . )

Lontrol System Redundancy and Capability."
2. [Unit Name] FSAR, Section [ ], "[Title].'

[Unit Name] FSAR, Section [ 1, "[Titlel."







Reactivity Baiance
B31.°

B 3.1 REACTIV.TY CONTROL SYSTEMS
B3.1.2 Reactivity Balance

BACKGROUND

BASES

Per GDC 26, 28, and 29 (Ref, 1), reactivity shall be
controllable such that subcriticality is maintained under
cold conditions and acceptable fuel design limits are not
exceeded during normal operation and anticipated operational
occurrences. Therefore, reactivity balance is used as a
measure of the predicted versus measured core reactivity
during power operation. The periodic <onfirmation of core
rolct?vity is necessary to ensure that safety analyses of
design basis transients and accidents remain valid. A large
reactivity difference couid be the result of unanticipated
changes in fuel, or control rod worth, or operation at
conditions not consistent with those assumed in tne
predictions of core reactivity, and which could potentially
result in a loss of SHUTDOWN MARGIN (SDM) or violation of
acceptable fuel design limits., Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis anu supports the SDM demonstrations
(LCO 3.1.1) in assuring the reactor can be brought safely to
cold, subcritical conditions.

When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reactivity is zero. A comparison of predicted and measured
reactivity is convenient under such a balance since
parameters are being maintained relatively stable under
steady-state power conditions, The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity., Excess reactivity can be inferred from the
boron letdown curve (or critical boron curve), which
provides an indication of the soluble beron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Perirdic measurement of the RCS boron concentration for
comparison with the predicted value with other variables
such as rod height, temperature, pressure, and power
provides a convenient method of ensuring that core

(continued)
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BASES (continued)

Reactivity Balance
B 3.1.2

BACKGROUND
(continued)

reactivity is within design expectations, and that the
calculation models used to generate the safety analysis
within design expectations, and that the caiculation models
used to generate the safety analysis are adequate.

In order to achieve the required fuel cycle erergy output,
the uranium enrichment in the new fuel loading and the fuel
remeining from the previous cycle provides excess positive
reactivigy beyond that required to sustain steady-state
operatirn throughout the <ycle. When the reactor is
critical at RATED THERMAL POWER (RTP) and moderator

t rature, the excess positive reactivity is compensated
b;.g:rnabin absorbers (if any), control rods, whatever
neutron poisons (mainly xenon and samarium) are present in
the fuel, and the RCS ioron concentration,

When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As tne fuel
depletes, the RCS boron concentration is reduced to deirease
negative reactivity and maintain constant THERMAL POWER.

The boron letdown curve is based on steady-state operation
at RTP. Therefore, deviations from the predicted boron
letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models, or
abnormal core conditions, and must be evaluated.

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for core reactivity is the
establishmert of the reactivity balance 1imit to ensure that
plant operation is maintained within the assumptions of the
safety analyses.

Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of core reactivity. In particular,
SDM and reaciivity transients, such as control rod
withdrawal accidents or rod ejection accidents, are very
sensitive to accurate prediction of core reactivity. These
accident analysis evaluations rely on computer codes which
have been qualified against available test data, operating
plant data, and analytical benchmarks. Monitoring

(continued)
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. BASES (continued)

Reactivity Balance
B3.1.2

APPLICABLE
SAFETY ANALYSES
(continued)

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 cycle for the purpose of predetermining reactivity
behavior and the RLS boron concentration requirements for
reactivity control during fuel depletion.

The comparison between measured and predicted initial core
reactivity provides a normalization for the calculationa)
models used to predict core reactivity. If the measured and
predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree, then
the acsumptions used in the reload cycle design analysis or
the calculation models used to predict soluble boron
requirements may not ue accurate. If reasonable agreement
between measured and predicted core reactivity exists at
ROC, then the prediction may be normalized to the measured
boron concemtration. Thereafter, any significant deviations
in the measured boron concentration from the predicted boron
letdown curve that {s devologod during fuel depletion may be
an indication that the calculation model is not adequate for
core burnups beyond BOC, or that an unexpected change in
core conditions has oecurrad.

The normalization of predicted RCS boren concentration to
the measured value is typically performed after reaching RTP
following startup from a refuc*‘ng outage, with the CONTROL
RODS in their normal positions for power operation. The
ncrmalization is performed at BOC conditions so that core
reactivity relative to predicted values can be continually
mon;tored and evaluated as core conditions change during the
cycle.

Reactivity balance provides an additional assurance that SDM
is maintained within the 1imits. Thus, reactivity balance
satisfies Criterion 2 of the NRC Interim Policy Statement.

LCO

This specification is prov'“ed to ensure that core
reactivity behaves as expected in the long term and to
ensure that significant reactivity anomalies will be
investigated. Long-term core reactivity behavior is a

(continued)
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Reactivity Balance
B 3.1.2

BASES (continued)

L CO
LUA

result of the core physics design and cannot be easily
(continued) controlled once the core design is fixed. During cperation,
therefore, the conditions of the LCO can only be ensured
through measurement and tracking and appropriate actions
taken as necessary. Large differences between actual and
predicted core reactivity may indicate that the assumptions
of the design basis transient and accident analyses are no
longer valid or that the uncertainties in the nuclear
methods are larger than expected. A 1imit on the reactivity
of + 1% Ak/k has been established based on engineering
judgment. A 1% deviation in reactivity from that predicted
is larger than expected for normal operation and shou'd
therefore be evaluated.

When measured cnre reactivity is within 1% 4 k/k of the
predicted value at steady-state thermal conditions, the core
is considered to be operating within acceptable design
limits. Since deviations from the 1imit are normally
detected by comparing predicted and measured steady-state
RCS critical boron concentrations, the difference between
measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits for
analysis of boron concentration samples, so that spurious

violations of the limit due to uncertainty in measuring the
RCS boron concentration are unlikely.

In MODE 1, most of the control rods are withdrawn and
steady-state operation is typically achieved. Under these
conditions, the comparison between predictions and
measurements provides an effective measure of the reactivity
balance. In MODE 2, control rods are typically being
withdrawn during a startup. In MODES 3, 4, and 5, all
control rods are fully inserted and therefore the reactor is
in the least reactive state where monitoring core reactivity
is not necessary. In MODE 6, fuel loading results in a
continually changing core reactivity. Boron concentration
requirements (LCOD 3.9.1) ensure that fuel movements are
performed within the bounds of the safety analysis and a

SOM demonstration is required during the first startup
following operations which could have altered core

reactivity (e.g fuel movement or control rod replacement
0Y rr‘f‘\?{‘lwﬂy‘,

(continued)
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Reactivity Balance
B3.1.2

. BASES (continued)

ACTIONS Al

Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety
analysis is performed. In practice, larger deviations in
core reactivity (greater than 0.5% 4 k/k) are generally
cause for concern, and evaluation of bhoth core conditions
and the core design are performed to determine the cause of
the deviation.

When a reactivity deviation is 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.  Shutdown capability from both the CONTROL RODS and the
Boron Injection System is determined to be adequate;

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

. d. OPERABILITY of all CONTROL RODS is verified; and

e. Physical changes in the fue)l or boron content of the
RCS are considered.

An evaluation of the core design and safety analysis
Lypically includes the following steps:

a. Reactivity worth caiculations of boron, the CONTROL
RODS, xenon, and samarium are reviewed;

b. The moderator and fuel temperature coefficient
calculations are reviewed and verified to be within
the bounds of the safety analysis;

¢. The fuel depletioun calculetions are reviewed to
determine that the calculated core burnup 1is
appropriate; and

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

(continued)
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BASES (continued)

Reactivity Balance
B 3.1.2

ACTIONS
(continued)

Reactivity anomalies are generally investigated when they
are small, o that the evaluations are in progress before
the 1% & k/k reactivity 1imit for a deviation is reached,
and corrective measures may be defined. The required
Completion Time of 72 hours is based on operating experience
and the low probability of a Design Basis Accident occurring
during this period. Also, it allows sufficient time to
assess the physical condition of the reactor and complete an
evaluation of the core design and safety analysis.

Following evaluations of the core design and safety
analysis, the cause of the reactivity anomaly may be
resolved. If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS
boron concentration requirements may be performed to
demonstrate that core reactivity is behaving as expected.

If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if
possible. If the cause of the reactivity anomaly is in the
calculation technique, then the calculational models must be
revised to provide more accurate predictions, If any of
these results are demonstrated and it is concluded that ti.
reactor core is acceptable for continued operation, then the
boron letdown curve may be renormalized, and power operation
may continue. If operational restrictions or additional
surveillance requirements are necessary to emnsure the
reactor core is acceptable for continued operation, then
they must be defined.

B.1

The unit must be placed in a MODE in which the LCO does not
apply if the core reactivity cannot bYe restored to within
the 1% 4 k/k l1imit by the methods discussed in Required
Action A.]1 and the associated Completion Time. This is done
by placing the urit 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 and without challenging
plant systems,
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. BASES (continued)

Reactivity Balance
B 3.1.2

SURVEILLANCE
REQUIREMENTS

SR _3.1.2.1

Core reactivity is verified by periedic compar sons of
measured and predicted RCS boron concentrations. The
comparison 1s made considering that other core conditions
are fixed or stabie Including CONTROL RODS position,
moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration. The
surveillance is performed prior to entering MODE 1 as an
initial check on core conditions and design calculations at
BOC. A Note is included in the SR tn indicate that the
normalization of predicted core reactivity to the measured
value must take place within the first 60 effective full
powe' cays (EFPDs) after each fuel loading. This allows
sufficient time for core conditions to reach steady state,
but prevents operation for a large fraction of the fuel
cycle without establishing a benchmark for the design
calculations. The ired subsequent frequency of 31 EFPDs
after the initial 60 EFPDs after entering MODE 1 is
acceptable based or the slow rate of core changes due to
fuel depletion and the presence of other indicators
(quezirant power tilt, etc.) for prompt indication of an
anomaly. Another Note 1s included in the SRs to indicate
that the provisions of SR 3.0.4 are not applicable for
changing MODES.

REFERENCES

BWOG STS

1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Contro] System Redundancy and Capability"; General
Design Criterion 28, "Reactivity Limits"™; General
Design Criterion 29, "Protection Against Anticipated
Operationai Occurrences.”

2. [Unit Name] FSAR, Section [ ], "[Accident Analysis]."
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MTC
B3.13

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.3
BASES

BACKGROUND

Per GDC 11 (Ref. 1), the reactor core and its interaction
with the Reactor Sysiem Coolant (RCS) must be designed for
inherently stable power operatio., even in the possible
event of an accident. In particular, the net reactivity
feedback in the system must compersate for any unintended
reactivity increases.

The MTC relates a change in core reactivity to & change in
reactor coolant temperature (a po.itive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature)., The reactor is
designed to operate with a negative MTC over the largest
possible range of fuel cycie operatien. Therefore, a
coolant temperature increase will cause a reactivity
decrease, so that the coolant temperature tends to return
toward 1ts initia) value. Reactivity increases that cause a
coolant temperature increase will thus be self-limiting, and
stable power operation will result., The same characteristic
is true when the MTC 45 positive and coolant temperature
decreases occur,

MTC values are predicted at selected burnups during the
safety evaluation analysis and are 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 i1s [95X) of RATED THERMAL
POWER (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 ccre
design may require additional fixed distributed poisons
(Tumped burruble poison assemblics) to yield an MTC at BOC
within the range analyzea in the plant accident analysis.
The end of cycie (EGC) 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 the MTC does not
exceed the EOC Timit,

BWOG STS

(continued)

B 3.1-17 12/30/90 6:34pm



BASES (continued)

B3.13

APPLICABLE
SAFETY ANALYSES

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

The acceptance criteria for the specified MTC are:

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

b. The MTC must be such that inherently stable power
cperations result during normal operation and
accidents such as overheating and overcooling events.

Accidents tha* cause core overheating (either decreased heat
removal or 1. - :sed power production) must be evaluated for
results when tne MTC is positive. Reactivity accidents that
cause increased power preduction include the CONTROL ROD
withdrawal transient from either zero or full THERMAL POWER.
The 1imiting overheating event relative to plant response is
based on the maximum difference between core power and steam
generator heat removal during a transient., The most
Timiting event with respect to positive MTC {s a [rod
withdrawal accident from zero power, also referred to as a
startup accident (Ref. 4)].

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 RCS, and is
therefore the most 1imiting event with respect to the
negative MTC, is a steam 1ine break (SLB) event. Following
the reactor trip for the postulated EOC SLB event, the large
moderator temperature reduction combined with the 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 with all
CONTROL ROD assemblies inserted except the most reactive
one. Even if the reactivity increase produces slightly
subcritical conditions, a large fraction of core

(continued)
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B3.1.3
. BASES (continued)
APPLICABLE power may be produced through the effects of subcritical
SAFETY ANALYSES neutron multiplication.
(continued)

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
boron concentration reaches approximately 300 ppm. The
measured value may be extrapolated to project the EOC value,
in order to confirm relvad design predictions.

MTC satisfies Criterion 2 of the NRC Interim Policy
Statement. Even though it is not directly observed and
controlled from the control room, MTC is considered an
inftial condition process variable because of its dependence
on boron concentration.

LCO LCO 3.1.3 requires the MTC to be within specified 1imits in
the CORE OPERATING LIMITS REPORTS (COLR)(Ref. §) to ensure
the core operates within the assumptions of the accident
analysis. During the reload core safety evaluation, the MTC
is analyzed to determine that its values remain within the
bounds of the original accident analysic during operation.
The 1imit of +0.9E-4 (%Ak/k é‘F on positive MTC when THERMAL
POWER is less “han 95% of RTP assures that core overheating
accidents will not violate the accident analysis
assumptions. The requirement for a negative MTC when
THERMAL POWER ts 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 paraneter determined by
the fuel and 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 BOC and EOC
on MTC provide confirmation that the MTC is behaving as
anticipated so that the acceptance criteria are met.

APPLICABILITY In MODE 1, the 1imits on MTC must be maintained to assure
that any accident initiated from THERMAL POWER operation
will not violate the design assumptions of the accident

(continued)

. (continued)
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BASES (continued)

MTC
B3.1.3

APPLICABILITY
(continued)

analysis. In MODE 2, the limits must also be maintained to
ensure startup and subcritical accidents (such as the
uncontrolled CONTROL ROD assembly or group withdrawal) will
not violate the assumptions of the accident anaiysis. In
MODES 3, 4, 5, and 6, this LCO is not applicable, since no
Design Basis Accidents (DBAs) using the MTC as an analysis
assumption are initiated from these MODES. However, the
variation of MTC with temperature in MODES 3, 4, and 5 for
DBAs ‘nitiated in MODES 1 and 2 is accounted for in the
subject accident analysis. The variation of MTC with
temperature assumed in the safety analysis is accepted as
valid once the BOC and MOC measurements are used for
normalization.

ACTIONS

Al

MTC is a function of the fuel and fuel cycle design and
cannot be controlled directly once their designs have been
implemented in the core. If MTC exceeds its limits, the
reactor must be placed fn MODE 3 with a minimum SHUTDOWN
MARGIN, This eliminates the potential for viol *ion of the
accident analysis bounds. The associated Complecion Time of
6 hours is reasonable considering the probability of an
accident occurring during the time period which would
require a MTC value within the LCO Timits, and the length of
time required to reach MODE 3 conditions from full power in
an orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR _3.1.3.0

The SRs tor measurement of the MTC at the beginning and end
of each fuel cycle provide for confirmation of the limiting
MTC values. The MTC changes slowly from most positive
(least negative) to most negative value during fuel cycle
operation as the RCS boron concentration is reduced with
fuel depletion. The requirement for measurement prior to
initial operation above 5% of RTP satisfies the confirmatory
check on the most positive (least negative) MTC value. The
requirement for measurement within 7 effective full power
days (EFPDs) after reaching an equilibrium boron
concentration of 300 ppm for RTP satisfies the confirmatory

(continued)
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MTC

B 3.1.3
. BASES (continued)
SURVEILLANCE check on most MTC value. The measurement is performed at
REQUIREMENTS any THERMAL POWER equivalent to an RCS boron concentration

(continued) of 300 ppm {(for steady-state operation at RTP with all
CONTROL RODS fully withdrawn) so that the ?rojectod 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.

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

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 11, “"Reactor
Inherent Protection.”
2 [Unit Name) FSAR, Section [14], "[Safety Aralysis]."
. 3. [Unit Name] FSAR, Section [ ], "[Title]."
4
5

[Unit Name] FSAR, Section [ 1, "{Title]."

[Unit Name] Core Operating Limits Report, "[Title]."
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CONTROL ROD Alignment Limits
B 3.1.4

. B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.4 CONTROL ROD Alignmant Limits

BASES

BACKGROUND

The OPERABILITY of the CONTRO. ROUX (safety rods and
regulating rods) are initial assumpZions in all safely
analyses which assume rod insertion upon reactor trip,
Maximum rod misalignment 15 an infti ' assumption in the
safety analysis which directly affects core power
distributions and assumptions of available SHUTDOWN MARGIN

(SOM) .

The applicable criteria for these design requirements are
1C CFR 50, Aopendix A, GDC 10, "Reacter Design," GDC 26,
"Reactivity Limits" (Ref. 1), and 10 CFR, Part 50.46,
"Acceptance Criteria for kmergency Core Cooling Systems
for Light Water Huclear Powor Plants” (Ref. 2).

Mechanical or eltectrical failures may cause a CONTROL ROD
to become inoperahle or to become misaligned from its group.
CONTROL ROD inoperability or misaligrnment may cause
increased power paekirg due to the asymmetric reactivity
distribution and a reductiion in $he total available rod
worth for reactor shutdown. Therefere, CONTROL 10D
alignment and OPERABILITY are related to core operation in
design power peaking Timits wnd tha core design requirement
of a minimum SDM.

Limits or CONTROL ROD alignment and OPERABILITY have been
established, and 211 rod positions are menitored and
controlied during power operation to ensure that the power
distribution and reactivity Vimits defined by the design
power peaking and SDM 1imits are preserved.

CONTROL RODS are moved by their control rod drive mechanisms
(CRDMs). Eack CRDM moves its rod one step [ inch for one
revolution of the leadscrew] at a time but at varying rates
{stops per minute) depending on the signa)l output from the
Red Control System.

The CONTROL RODS are arranged into rod groups that are
radially symmetric. Therefore, movement of the CONTROL RODS
does not introduce radial asymmctries in the core power
distribution. The safety ruds provide required reactivity

(continued)
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BASES (continued)

CONTROL ROD Alignment Limits
B3.1.4

BACKGROUND
(continued)

worth for immediate reactor shutdown upon a reactor trip.
The regulating rods provide reactivity (power level) control
during normal operation and transients, and their movement
is normally governed by the Automatic Control System.

The axial position of safety rods and regulating rods 1is
indicated by two separate and independent systems, which
are the relative position indicator transducers, and the
absolute position indicator transducers (see LCO 3.1.7).

The relative position indicator transducer is a
putertiometer that is driven by electrical pulses from the
Rod Control System that moves the rods. There is one
counter for each group of rods. Individual rods in a group
all receive the same signa! to move and should, therefore,
a1l be at the same position indicated by the group counter
for that group. The relative position indicator system is
considerers highly precise (one rotation of the leadscrew is
i inch in rod motion). If a rod does not move for each
demand pulse, the counter will still count the pulse and
incorrectly reflect the position of the rod.

The Absolute Position Indicator System provides a highly
accurate indication cf actu'l CONTROL ROD position, but at
a lower precision than the step counterc. This system is
based on inductive analog signals from a series of reed
switches spaced a'ong a tube with a center-to-center
distance of [3.75 inches], which is [6 steps]).

APPLICABLE
SAFETY ANALYSES

CONTROL ROD misalignment and incperability accidents are
analyzed in the safety analysis (Ref. 3). The acceptance
criteria for addressing CONTROL ROD inoperability or
misalignment are that:
a. There be no violations of:

1. specified acceptable fuel design limits,

2. centerline fuel temperature,

3. Reactor Coolant System (RCS) pressure boundary
damage; and

(continued)
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. BASES (continued)

CONTRCL ROD Alignment Limits
B3.1.4

APPLICABLE
SAFETY ANALYSES
(continued)

d. The core must remain subcritical after accident
transients.

Three tynes of misalignment or inopera:ility are
distinguished. During movement of a CONTROL ROD group,

one rod may stop moving while the other rods in the group
continue. This condition may cause excessive power peaking.
The second type of misalignment occurs if one rod fails

to insert upon a reactor trip and remains stuck fully
withdrawn. This condition requires an evaluation to
determine that sufficient reactivity worth is held in the
CONTROL RODS to meet the SOM requirement with the maximum
worth rod stuck fully withdrawn, If a CONTROL ROD is stuck
in the fully withdrawn position, its worth is added toc the
SDM, since the safety analysis does not take two stuck rods
into account. The third type of misalignment occurs when
one rod drops partially or fully into the reactor core.

This eveut causes an initial power reduction followed by a
return towards the original power due to positive reactivity
feadback from the negative moderator temperature
coefficient. Increased peakin? during the power increase
may result in excessive local linear heat rates (LHR).

The accident analysis and reload safety evaluations define
regulating rod insertion limits that ensure the required SOM
can aiways be achioved if the maximum worth CONTROL ROD is
stuck fully withdrawn (Ref. 4). [If a CONTROL ROD is stuck
in or dropped in, continued operation is permitted if the
increase in local LHR is within the design limits. The
Required Action statements in the LCOs provide conservative
reductions in THERMAL POWER and verification of SDM to
ensure continued operation remains within the bounds of the
safety analysis (Ref. 5).

Continuved operation of the reactor with a misaligned or
dropped CONTROL ROD is allowed if the NUCLEAR HEAT FLUX HOT
CHANNEL FACTOR (F.(Z)) and the NUCLEAR ENTHALPY RISE HOT
CHANNEL FACTOR (F% ) are verified to be within their limits
in the CORE OPERATING LIMiTS REPORT (COLR) (Ref. 6). When
@ CONTROL ROD is misaligned, the assumptions that are used
to uotermine the regulating rod insertion limits, AXIAL
POWER SHAPING ROD (APSR) insertion limits, AXIAL POWER
IMBALANCE 1imits, and QUADRANT POWER TILT (QPT) limits are
not preserved. Therefore, the 1imits may not preserve the
design peaking factors, and F.(Z) and F¥, must be verified

(continued)
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BASES (continued)

CONTROL ROD Alignment Limits
B3.1.4

APPLICABLE
SAFETY ANALYSES
(continued)

directly by incore mapping. Section B 3.2, Power
Distribution Limits, contains more complete discussion of
the relation of F,(Z) and F¥, to the operating limits,

The CONTROL ROD ?roup alignment limits of Specification
3.1.4 are directly related to power peaking and SOM. Power
peaking and SOM are process variables that satisfy Criterion
2 of the NRC Interim Policy Statement, since they represent
initial conditions input to the plant safety analysis. In
addition, the CONTROL RODS satisfy Criterion 3, since they
actuate to mitigate transients that challenge the integrity
of a fission-product barrier.

LCO

The 1imits on CONTROL ROD group alignment, safety rod
insertion, and APSR alignment, together with the limits on
regulating rod tnsertion, APSR insertion, AXIAL POWER
IMBALANCE, and QPT, assure the reactor will operate within
the fuel design criteria. The Required Actions in these
LCOs assure that deviations from the alignment limits will
either be corrected or that THERMAL POWER will be adjusted
so that excessive local LHRs will not occur, and that the
requirements on SDM and ejected rod worth are preserved.

The Timit for individual CONTRO. ROD misalignment is 6.5%
(9 inches) deviation from the group average position. This
value 15 established based on the distance between reed
switches, with additional allowances for uncertainty in the
absolute position indicator amplifiers, group maximum or
minimum synthesizer, and asymmetric alarm or fault detector
outputs. The position of an inoperabie rod is not included
in the calculation of the rod group average position.

CONTROL RODS are OPERABLE when they can meet the
surveillance requirements of this LCO and can be inserted
and withdrawn to meet the alignment 1imits, sequence and
overlap withdrawal requirements, rod drop times, and
position indication requirements.

[For this facility, an OPERABLE Relative Position Indicator
System and Absolute Position Indicator System constitute the
following:)

(continued)
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. BASES (continued)

CONTROL ROD Alignment Limits
B3.1.4

LCO
(continued)

[For this facility, the following support systems are
required to be CPERABLE to ensure rod OPERABILITY:)

[For this facility, the required support systems, which upon
their failure do not declare the rod inoperable, and their
Justification are as follows:]

Failure to meet the recuirements of this LCO may produce
unacceptable power peaking factors and LHRs, or unacceptab.e
SDM or ejected ro¢ worth, all of which may constitute
initial conditions inconsistent with the safety analysis.

APPLICABILITY

The requirements on CONTROL ROD OPERABILITY and alignment
are applicable in MODES 1 and 2 because these are the only
MODES in which neutron (or fission) power is generated, and
the OPERABILITY and alignment of rods has the potential to
affect the safety of the plant. In MODES 3, 4, 5, and 6,
the alignment 1imits do not apply because the CONTROL RODS
are bottomed and the reactor is shutdown and not producing
fission power. In the shutdown MODES, the OPERABILITY of
the safety and regulating rods has the potential to affect
the required SOM, but this effect can be compensated for by
ai increase in the boron concentration of the RCS. See

LCO 3.1.1 for SDM in MODES 3, 4, and 6, and LCO 3.9.1 for
boron concentration requirements during refueling.

ACTIONS

(Refer to Figure B 3.1.4-1)

Al

If a CONTROL ROD is inoperable but trippable or misaligned
beyond the specified alignment 1imit, the first preference
is usually to restore it to OPERABLE status within the
alignment requirements. A misaligned CONTROL ROD can
usually be moved and is still trippable. If the rod can be
realigned within its Timits within the l-hour Completion
Time, Tocal xenon redistribution during this short interval
will not be significant, and operation may proceed without
further restriction.

(continued)
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BASES (continued)

CONTROL ROD Alignment Limits
B3.1.4

ACTIONS
(continued)

A)ignment of the iaoperable or misaligned CONTROL ROD may be
accomplished by either moving the single CONTROL ROD to the
group average position or by moving the remainder of the
groug to the position of the single inoperable or misaligned
CONTROL ROD. Efther action can be used to restore the
CONTROL RODS to a radially symmetric pattern. However, this
must be done without violating the CONTROL ROD sequence,
overlap, and insertion 1imits of LCO 3.2.] ('Regulatinf Rod
Insertion Limits") given in the COLR (Ref. 6). THERMA

POMER must also be restricted, as necessary, to the value
allowed by the insertion 1imits of LCO 3.2.1. The required
Completion Time of 1 hour is acceptable because local xenon
redistribution during this short interval will not cause

a significant increase in LHR. This required Completion
Time is more conservative than that required for restoration
of the regulating rods to within their 1imits given in

LCO 3.2.1. This option 1s not available if a safety rod is
misaligned, since the 1imits c¢f LCO 3.1.5 would be violated.
It is acceptable to operate with one CONTROL ROD assembly in
the fully withdrawn position since this is consistent with
all safety analysis and core design calculations,

A.3.1.l

Compliance with Required Actions A.3.1.1 through A.3.5
allows for continued power operation with one CONTROL ROD
inoperable but trippable or misalixncd from its group
average position. These Required Actions comprise the
final alternate for Condition A.

[f realignment of the CONTROL ROD to the group average or
alignment of the group to the misaligned gONTROL ROD is not
completed within 1 hour (Required Actions A.1 or A.2 not
met), the rod should be considered inoperable. Since the
rod may be inserted farther than the group average insertion
for a long time, SOM must be evaluated. Assuring the SDM
meets the minimum requirement within ' hour is adequate to
determine that further degradation ot the SDM is not
occurring.

(continued)
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CONTROL ROD Aiignment Limits
B 3.1.4

ACTIONS
(continued)

Restoration of the required SDM requires increasing the

RCS boron concentration, since the CONTROL ROD may remain
misaligned and not be providing its normal negative
reactivity on tripplng. RCS boration must occur as
described in Section B 3.1.1. The required Completion Time
of 1 hour to initiate boration is reasonable based on the
time required for potential xenon redistripution, the low
probability of an accident occurring, and the steps required
to compiete the action. This allows the operator sufficient
time o align the required valves and start the boric acid
pulgs. Boration will continue until the required SDM is
restored.

A2

Reduction of THERMAL POWER to < 60% of the ALLOWABLE THERMAL
POWER ensures that local LHR increuses due to a misaligned
rod will not cause the core design criteria to be exceeded
(Ref. 7). The required Completion Time of 2 hours allows
the operator sufficient time to reduce THERMAL POWER.

A2.3

Reduction of the nuclear overpower trip setpoint to 70%

of ALLOWABLE THERMAL POWER after THERMAL POWER has been
reduced to 60% of ALLOWABLE THCRMAL POWER maintains both
core protection and an operating margin at reduced power
similar to that at RATED THERMAL POWER (RTP) (Ref. 7).

The required Completion Time of 10 hours allows the operator
8 additional hours after completion of the THERMAL POWER
reduction in Required Action A.3.2. This allows adequate
time to adjust the trip setpoint,

Ad.4

The existing CONTROL ROD configuration must not cause an
ejected rod to exceed the limit of 0.65 %Ak/k at RTP or
1.00 %4k/k at zero power (Ref. 8). This evaluation may
require a computer calculation of the maximum ejected rod
worth based on non-standard configurations of the CONTROL
ROD groups. The evaluation must determine the ejected rod
worth for the remainder of the fuel cycle to ensure a valid
evaluation, should fuel cycle conditions at some later time

(continued)
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CONTROL ROD Alignment Limits

B3.1.4
BASES (continued)
ACTIONS become more bounding than those at the time of the rod
(continued) misalignment. The required Completion Time of 73 hours is

acceptable because LHRs are limited by the THERMAL POWER
reduction and sufficient time is provided to perform the
required evaluation,

A.3.3

Performance of SR 3.2.5.1 provides a determination of the
power peaking factors using the incore detector system.
Verification of the NUCLEAR HEAT FLUX HOT CHANNEL FACTOR
(Fo(Z)) and NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR (FY,)
from an incore r distribution map is necessary t, ensure
that excessive lccal LHRs will not occur due to CON ROL ROD
nisalignment. This s necessary because the assum,t’u: that
all CONTROL RODS are aligned (used to determine the
regulating rod insertion, AXIAL POWER IMBALANCE, a'«d QP"
limits), is not valid when the CONTROL RODS are no. =%ig .
The required Completion Time of 73 hours is acceptable
buecause LHRs are ¥imited by the THERMAL POWER reduction and
adequate time is allowed to obtain an incore power
distribution map.

8.1

The plant must be placed in a MODE in which the LCC does

not apply 1f the Required Actions and assocfated Completion
Times for Condition A cannot be met. This is done by
placing the plant in at least MODE 3 within 6 hours. The

& hours allotted to reach MODE 3 is a reasonable tiie, based

on operating experience, to reach MODE 3 from full power in
an orderly manner and without challenging plant systems,

.l

More than one CONTROL ROD becoming inoperable or misaligned,
or both inoperable but trippable and misaiigned from its
group average position, is not expected, and may violate the
minimum SOM requirement. Therefore, SOM must be evaluated.
kssuring the SDM meets the minimum requirement withinm 1 hour
allows the operator adequate time to determine the SDM.

(continued)
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B3.1.4

BASES (continued)

ACTIONS
(continued)

Restoration of the required SOM requires increasing the
RCS boron concentration to provide negative reactivity.
RCS boration must occur as described in Section B 3.1.1.
The required Completion Time of 1 hour to inftiate boration
is reasonabie based on the time required for potential
xenen redistribution, the low probability of an accident
occurring, and the steps required to complete the action,
This allows the operator sufficient time to align the
required valves and start the boric acid pumps. Boration
will continue until the required SDM i1s restored.

c.2

If more than one CONTROL ROD is inoperable but trippable
or misallgnod, continued operation of the reactor may cause
the misalignment tc increase, as the regulating rods insert
or withdraw to control reactivity. If the CONTROL ROD
misalignment increases, local power peaking may also
increase, and local LHRs will also increase if the reactor
continues operation at THERMAL POWER. The SDM is decreased
when one or more CONTROL RODS become inoperable at a given
THERMAL POWER Tevel, or 1f one or more CONTROL RODS become
. misaligned by insertion from the group average position.

Therefore it is prudent to place the reactor in MODE 3.
LCO 3.1.4 does not apply in MODE 3 since excessive power
peaking cannct occur and the minimum required SDM is
assured. The Completion Time of 6 hours is cencistent
with Specification 3.0.3

D.1.! and D.1.2

When one or more rods are inoperable to the extent that
they are immovable and untrippable, there is a possibility
that the required SDM may be adversely affected. Under
these conditions il is important to determine the SD¥, and
if it is less than the required value, initiate boration
until the required SDM is recovered. The Completion Time
of 1 hour is adequate ‘o determine SOM and, if necessacy,
to initiate emergency Loration and restore SDM.

(continued)
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CONTRCL ROD Alignment Limits
B 3.1.4

BASES (continued)

ACTIONS In this situation, SOM verification must include the worth
(continued) of the untrippable rod as well as & rod of maximum worth,
.2

If the inoperable rod(s) cannot be restored to OPERABLE
status, the plant must be placed in a MODE or condition

in which the LCO requirements are not applicable. This is
done by placing the plant in at least E 3 within 6 hours.

The allowed Competion Time is reasonable based on operating
experience to reach MODE 3 from full power operation in an
orderly manner and witheut challenging plint systems.

SURVEILLANCE SR _3.1.4.]

REQUIREMENTS
Verification that individual CONTROL ROD AXIAL POWER
IMBALANCE positions are within 6.%% of their group average
height 1imits at a 12-hour Frequency allows the operator
to detect a rod beginning to deviate from its expected
position. If the asymmetric CONTROL ROD alarm is
inoperable, a 4-hour Frequency is reasonable to prevent
large deviations in CONTROL ROD alignment from occurring
without detection. The specified frequong{ takes into
account other rod position information that 1s continuously
available to the operator in the control room so that during
actual rod motion, deviations can immediately be detected.
For this facility, each ROD AXIAL POWER IMBALANCE is
considered inoperable if it has [ ] individual reed switches
incperable.

SR_3.1.4.2

Exercising individual CONTROL ROUS every 92 days allows the
ope tor to determine that all rods continue to be OPERABLE,
even f they are not regularly moved. Moving each CONTROL
ROD by 3% will not cause radial or axial power tilts or
oscilla.ions to occur. The intent of this surveiliance is
to move he rods an amount necessary to detect rod movement,
thus confirming their OPERABILITY but without exceeding the
alignment 1imit when only cne rod is being moved.

(continued)

(continued)
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CONTROL ROD Alignment Limits
B 3.1.4

RYEILLANCE he 92-day Frequency taks int onsiderat . n other
UIREMENTS nformation available to the operator in the control roon
ntinued and other surveillances being performed more f'thtﬂ!‘»

which add to the determingtion of OPERABILITY of the rods

A Note 15 provided tc indicate that CONTROL ROD movement in
accordance witn this SK does not violate the regulating rod
insertion limits or the safety rod insertion 1imits

SR 3.1.4.3

Verification of rod drop time 2allows the onerator to
determine that vhe maximum rod drop time permitted is
consistant with the assumed rod drop time used in the safety
analysis. The rod drop time given in the safety analysis is
1.4 seconds to { insertion Using the identical rod drop
curve gives & value of 1.66 secondgs to § ineortion The
latter value s used in the surveillance pecause the zone
reference 1ights are located at 25% insertion intervals
The zone reference 1ights wil) activate at { insertion to
give an indication of the rod drop time and rod location
Measuring rod drop times prior to reactor criticality after
reactor vesse! head removal and after CONTROL ROD drive
system maintenance or modification assures that the reactor
nternals and CONTROL ROD drive mechanism will not interfer:
with CONTROL ROD motion or rod drop time Individual rods
wnose drop times are greater than safety analysis
assumptions are not OPERABLE fhe 18-menth Freguency wat
developed because was considered prudent that this
surveillance only be performed during a plant outage This
1§ due to the pl ondiiions needed to perform the SR and
the potential f an unplanned plant transient if the
surveiilance erformed with the reactor at power
vperating exi \)ce has shown that these components usually
pass this surveilliance when performed on the )8-month
Frequency Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint

This testing is normally performaed with all reactor coolant
pumps operating and average moderator temperature » 525°F to
s-mulate a reactor trip under actua) conditions However,
if the rod drop times are determined with less than four
reactor coolant pumps operating, a Note &llows power
operation to continue provided operation is restricted to

)

the pump combinatior til1zed during the
pumg J
dgeterminatior

rod darop time

(continued)




CONTROL ROD Alignment Limits

B34
BASES (continued) ‘
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CONTROL ROD Alignment Action Flowchart
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CONTROL ROD Alignment L[imits

B 3.1.4

B2 £s (continyed)

REFERENCES Title 10, Code of Federal Regulations, bart 50,

Appendix A, Genera' Design Criterion 10, “Reactor
Design.* General Design Criterion 26, "Reactivity
Limits.'

Iitle 10, Code of Federal Regulations, Part 50.46.
"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."
[Unit Name) FSAR, Section [15), *[Accident Analysis).'

[Unit Name) FSAR, Section [ 1y "[Title)."

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

[Unit Name) Core Operating Limits Report, “[Title).'

(Unit Name) FSAR, Sectior [ ], "[Title)."
(Unit Name) FSAR, Section [ ], “[Title)."

‘

Oraft NUREG-1366, "Improvements to lechnical
f\\‘,(~( ificat ions . "

12/30/90 6:34pn




Safety Rod Insertion Limit
B 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS
B3.1.5 Safety Rod Insertion Limit

BASES

BACKGROUND

The insertion 1imits of the safety and regulating rods are
fnitia) assumptions in a1l safety analyses which assume rod
tion upon reactor trip, The insertion Timits direct)
core power disiribetions and assumptions of available
MWRGIN (SP4), ejected rod worth, and initial

criteria for these reactivity and power
igh requirements are 10 CFR 50, Appendix A,
4§uwn.“ GDC 26, "Reactivity Limits'
FR, Part 50.46, "Acceptance Criteria for
oling Systems for Light Water Nuclear Power

. 2).

?Qrtion have been established, and
onitored and controlled during power

i t;v1ty 1imits, ejected rod
pved.

Limits on s
all rod pos ,
operation to ensungy
worth, and SDM 1ip8
The regulating banksd e ecise reactivity control
of the reactor, The : regulating banks are
normally automatically controlled Rod Control System,
but they can also be manually ¢ They are capabie
of addin no¥|t1ve reactivity quickly (compared to
borattng?. he ruyslating must be maintained above
designed insertion 1imits and are typically near the fully
withdrawn position durina normal operations. Hence, they
are not capable of adding a large amount of positive
reactivity, Boration or dilution of the Reactor Coolant
System (RCS) compensates for the reactivity changes
associated with large changes in RCS temperature.

The safety banks ere used primarily to help ensure that
the required SDF 1s maintained. The safety banks are
controlled manually by the control room operator. During
normal full power operation, the safety banks are fully
withdrawn. The safety banks must be completely withdrawn
from the core prior to withdrawing any regulating banks
durin? an approach to rriticality. The safety banks are
then left in this position until the reactor is shut down.

(continued)
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BASES (continued)

Safety Rod Insertion Limit
B 3.1.5

BACKGROUND
(continued)

They add negative reactivity to shut down the reactor upon
receipt of a reactor trip signal.

APPLICABLE
SAFETY ANALYSES

On a reactor triﬁ. all rods (safety banks and regulating
banks), except the most reactive rod, are assumed to insert
into the ¢ The safct{ banks shall be at their fully
| Mmits and available to insert the maximum amount
Bpctivity on a reactor trip signal. The
s may be partially inserted in the core as
Raty “Regu1lt1n? Rod Insertion Limits."
tion 1imit is established to ensure
s t of negative reactivity 1s available
to shut down r and maintain the required SDM (<ee
o & veactor trip from full power, The
banks and safety banks (less “he
umed to be fully withd awn) is
from full power condi.iz s at
to maintain the required
Ref. 3). The safety bank
et ivity worth of an

combinatiof of regh
most reactive rod
sufficient to g
rated temperature
SOM at rated no-1
insertion 1imit also 1
ejected safety rod.

The acceptance criteria fo B
rod bank insertion limits
are that:

ety and regulating
or misalignment
a. There be no violations of:
1i specified acceptable fuel design Timits,
- centerline fuel temperature,
1 RCS pressure boundary damage; and

b. The core must remain subcritical after accident
transients.

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

The safety rod insertion 1imit preserves an initial
condition assumed in the safety analyses and, as such,
satisfies Criterion 2 of the NRC Interim Policy Statement.

BWOG STS
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Safety Rod Insertion Limit
B3.1.5

. BASES (continued)

LCO

The safety banks must be fully withdrawn any time the
reactor is critical or approaching criticality. This
ensures that a sufficient amount of =~egative reactivity is
available to shut down the reactor ana maintain the required
SOM following a reactor trip.

Lror this facility an OPERABLE safety rod is verified as
0l hows:
<

facility, the following support systems are
PERABLE to ensure safety rod insertion limits are

iy

y, the required support systems which, upon
hnot result in safety rods not meeting
[#mits or in rod inoperability, and their

as follows:)

APPLICABILITY

The safety b 5 e within their insertion 1imits with
the reactor in MODER The applicability in MODE 2
begins within 15 inftial regulating bank
withdrawa) during iticality and continues
throughout MODE 2 u g rods are again fully
inserted by scram or Suring Wutdo This ensures that a
sufficient amount of negative rea fs available to
shutdown the reactor and mainta ired SOM following
a reactor trip. The reactor critical or approaching
criticaiity in MODE 3, 4, 5, , and, therefore, the
safety banks must be fully inserted.

This LCO has been modified by a Note that suspends the LCO
requirement during SR 3.1.4.2 which assures the freedom of
the rods to move. This SR requires the safety bank to move
below the LCO limits, which would normally violate the LCO.

ACTIONS

A.l and A.2

When one or more safety rod(s) is not fully withdrawn,

1 hour is allowed to restore the safety rod(s) to within the
insertion limit. This is necessary because the

(continued)
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Safety Rod Insertion Limit
B 3.1.5

BASES (continued)

ACTIONS available SOM may be significantly reduced with one or more
(continued) of the safety rods not within their insertion 1imits,

Also, initiation of boration within 15 minutes is required
since the SDM in MODES 1 and 2 is normally ensured b{
adhering to the regulating and safety rod insertion limits
(see LCO 3.1.1).

In the @ that the safety rod's position indication
system 18 f to be inoperable, the safety rod is
cf‘rpﬂd to be not within 1imits and Required Action A.2
a €0 3.1.4.8pply.

The a)lowed w
time for evaludting
allowing the plant to
for an extended perd

Time of 1 hour provides an acceptable
repairing minor problems without
ain in an unacceptable condition

y

B..Ll ” g":ﬁd,, .ql'_ [
If the safety banks €% iir restored to within their
insertion 1imits within %lbur, (i only other acceptable
action 1s to place the in 4WODE where the LCO 1s not
applicable., The allowe ¢ of 6 hours is
reasonabie, based on operag Jp to reach the
required MODE in an orderly put challenging
plant systems. Ny

SURVEILLANCE SR_3.1.5.1

REQUIREMENTS
Verificaiion that each safety rod is fully withdrawn assures
the rods are available to provide reactor shutdown
capability after criticali'y. Performing the surveillance
15 minutes prior to withdrawing the first regulating rod
group during an approach to criticality assures the safety
rods are withdrawn before they may be required for shutdown.
This also allows the operator adequate time to halt the
approach to criticality should a safety rod not be fully
withdrawn. Since the safety rods must be fully withdrawn
when MODE 2 is entered during a startup, it may be necessary
to perform this su~veillance in MODE 2.

(continued)

(continued)
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Safety Rod Insertion Limit

g 315
' BASES (continued)
SURVETLLAMNCE Verification that individual safety rod positiors are fully
REQUIREMENTS withdrawn at a 12-hour rrc uency allows the operator to

(continued) detect a rod boginnin? eviate from 1ts expected
position. Also, the 12-hour Frequency takes into account
other information available to the operator in the centrol
room that monitor the status of the safety rods.

SR 3.1.5.1 1s modified by a Note which aliows exemption to
SR 3.0.4. SR 3.0.4 is not appHcablo before ontermg the
i 0

11ty Condition of "within 15 minutes prior
ntrol bank withdrawal," becéuse the surveillance
ica ily selected to be concurrent with the

\:

(For tm‘aci , an OPFRABLE safety rod within 1imits 1s
verified as follows: )

v o

REFERENCES 1. Title
Append i A

| Federal Regulations, Part §0,
ar Power Plants,” General Oes1gn
Criterion l bactop ign," Gonera1 Design
. Criterion 26, eag ans

2. Title 10, Coda atfons, Part 50.46,
“Acceptance Cri ria Core Cooling
Systems for Light Water Nucle!t er Reactors."

ARY vk
3. [Unit] FSAR, Section [ ], ithe). "
4. [Unit Name] Core Operating Limits Report, "[Title)."
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APSR Alignment Limits
B 3.1.6

. B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.6

BACKGROUND

The OPERABILITY of the APSRs and rod misalignment are
inftial assumptions in the safety analysis which directly
affects core power distributions. The applicable criteria
' se power distribution design requirements are

, Appendix A, "General Design Criteria for Nuclear
nts," GDC 10, “"Reactor Design" (Ref. 1), and

.46, "Acceptance Criteria for Emergency Core

; for Light Water Nuclear Power Reactors"

trical failures may cause an APSR to
¥e or to become misaligned from its group.
Wility or misalignment may cause increased power
e tric reactivity distribution.
t and OPERABILITY are related to

core operat n powgr peaking limits,

Limits on APSR a)
established, and
controlled during »
distribution limits
preserved.

CONTROL RODS are moved by the
(CROMs). Each CROM moves it d
of the leadscrew at varyin? rates
output from the Rod Control System.

BILITY have been

are monitored and

ensure that the power
ign peaking limits are

TROL"ROD drive mechanisms
Z inch for one revolution
aepending on the signal

The APSRs are arranged into rod groups that are radially
symmetric. Therefore, movement of the APSRs does not
introduce radial asymmetries in the core power distribution.
The APSRs which control the axial power distribution are
positicned manually and do not trip.

The axial position of the APSRs is indicated by two separate
and independent systems, which are the relative position
indicators transducers, and the absolute position indicator
transducers (see LCO 3.1.7).

{continued)
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BASES (continued)

APSR Alignment Limits
B 3.1.6

BACKGROUND
(continued)

The relative position indicator transducer is a
potentiometer that is driven by electrical pulses from the
Rod Control System that moves the rods. There is one
counter for each group of rods. Individual rods in a group
all receive the same signal to move and should, therefore,
all be at the same position indicated b{ the group counter
for that group. The Relative Position Indicator System is
| highly accurate (one rotation of the leadscrew
. If a rod does not move for each demand pulse,
er w1 sti11 count the pulse and incorrectly
ition of the rod,

1y (%
4

Indicator System provides a highly

Ldon @f actual rod position, but at a lower
precision than ¢ p counters. This system is based on
inductive analog signe's from a series of reed switches
spaced along a tube o 4 center-to-center distance of
[3.75 inches], h is [6 steps].

e TR
-

.

el

APPLICABLE
SAFETY ANALYSES

P

‘) 1! i
APSR misalignment and abi

safety analysis (Ref. wh.
addressing APSR inoper w ‘!‘g

re analyzed in the

nce criteria for
nment 1s that there

be no violations of: .

a. Specified acceptable fuel design 11

b. Centerline fuel temperature; lg‘ﬁf*”
Ay

¢. Reactor Coolant System (RCS) :géssure boundary damage.

Two types of misalignment or inoperabiiity are
distinguished. During movement of an APSR group, one rod
may stop moving wnile the other rods in the group continue.
This condition may cause excessive power peaking. The
second type of misalignment occurs when one rod drops
partially or fully into the reactor core. This event causes
an initial power reduction, followed by a return towards the
original 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).

(continued)
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. BASES (continued)

APSR Alignment Limits
B 3.1.6

APPLICABLE
SAFETY ANALYSES
(continued)

The accident analysis and reload safety evaluations define
APSR insertion )imits that ensure that 1f an APSR 1s stuck
in or dropped in, the increase in local LHR is within the
design 1imits. The Required Action statement in the LCO
provides a conservative approach to ensure that continued
operation remains within the bounds of the safety analysis
(Ref. 4).

ed operation of the reactor with a misaligned /PSR
s al !ggd if AXIAL POWER IMBALANCE Timits are preserved

} ef ‘
~Ih R ol alignment 1imits are directly related to
P pe. ~ . Power peaking is a process variable that
satisfies Crit n 2 of the NRC Interim Policy Statement,

sin ‘!iﬁyg;e pts initial condition irput to the plant
safety analysis.

3 3

LCO

iR
The limits om
insertion, and A
regulating roc in io 4nsertion, AXIAL POWER
IMBALANCE, and O POUER T:ﬁl ensure the reactor will
operate within the f 'delgts criteria. The Required
Action in this LCO ensures deviations from the alignment

Timits will be adjusted so that exc#sgive local LHRs will
not occur. T

e
L ROD group alignment, safety rod
#lign together with the limits on

The 1imit for individual APSR @¥salignment is 6.5%

(9 inches) deviation from the group average position. This
value is established based on the distance between reed
switches, with additional allowances for uncertainty in the
absolute position indicator amplifiers, group maximum or
minimum synthesizer, and asymmetric alarm or fault detector
outputs. The position of an inoperable rod is not included
in the calcuiation of the rod group's average position,

APSRs are OPERABLE when they can meet the SR of this LCO and
can be inserted and withdrawn to meet the alignment limits,
sequence and onverlap withdrawal requirements, and position
indication requirements.

(continued)
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BASES (continued)

APSR Alignment Limits
B3.1.6

LCO
(continued)

&For this facility, an OPERABLE APSR is verified as
ollows:)

[For this facility, the following support S{stems are
required OPERABLE to ensure APSR alignment limits are met:
[List] ]

[For this facility, the required support systems which, upon
their fadlume, do not result in the APSR not meeting their
int #ts or in rod inoperability, and their

| Wre as follows:)

) | M requirements of this LCO may produce
unacceptebie pom ing factors, and LHRs, which may
Sitions inconsistent with the safety

APPLICABILITY

=3 4
S
«‘{. f

The requirements Qn.ARSROPERABILITY and alignment are
applicable in MODES" 1@ becausg these are the only MODES
tn which neutron (or f1SgH $ generated, and the
OPERABILITY and alignme e potential to
affect the safety of th 3, 4, 5, and 6,
the alignment limits do n the CONTROL RODS
are bottomed and the react
fission power.

ACTICNS

The actions described below are required if one APSR is
fnoperable. The plant is not allowed to operate with mere
than one inoperable APSR. This would require the reactor to
be shut down in accordance with LCO 3.0.3.

A.l

If an APSR is inoperable or misaligned, or both inoperable
and misaligned beyond the specified alignment 1imit, the
first preference 1s usually to restore it to OPERABLE status
within the alignment requirements. When a misaligned APSR
occurs, 1t can usually be moved. If the rod can be
realigned withir, the requirement within 2 hours, local xenon

(centinued)
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APSR A)ignment Limits

B3.1.6
BASES (continued)
ACTIONS redistribution during this short interval will not be
(continued) significant, and operation may proceed without further
restriction (Ref. 6).
A2

An alternete to realigning a single misaligned APSR to the
average potition 1s to align the remainder of the APSR
o the position of the misaligned or inoperable APSR
‘ntain1nx APSR insertion in accordance with the

the CORE OPERATING LIMITS REPORT (COLR) (Ref. 7).
$ the alignment requiremcnts. Deviations up to
pt cause significant xenon redistribution to
Action A.2 assumes the APSR group movement
Timits of LCO 3.2.2 ("APSR Insertion
eeded. For this reason, Action A.2 is
br instances where small movements of the
t to re-establish APSR alignment,

ration with the APSR

2.3 ("AXIAL POWER

LCO 3.2.2 ("APSR Insertion
movement of the APSR
gnment does net

OWER IMBALANCE to be
f up to 2 hours
distFibution to occur.

The reactor may
misal!gncd if th
IMBALANCE Operat
Limits") are not ex
group is prohibited
increase and cause the 1imits on
exceeded. The required Complet
will not cause significant xe

B.d

The plant must be in a MODE in which the LCO does not apply
if the Required Actions and associated Completion Times
cannot be met. This is done b{ placing the plant in at
least MODE 3 within 6 hours. The 6 hours allotted to reach
MODE 3 1s a reasonable time, based on oRorating experience,
to reach MODE 3 from RATED THERMAL POWER in an orderly
manner and without challenging plant systems. In MODE 3,
APSR group alignment limits are not required, because the
reactor is not generat1ng THERMAL POWER and excessive local
LHRs cannot occur from APSR misalignment.

(continued)
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APSR Alignment [imits
B2.1.6

BASES (continued)

SURVEILLANCE SR_3.1.6.1

REQUIREMENTS
Verification that individual APSR pesitions are within 6.5%
of the group average height 1imits at a 12-hour Frequency
allows the operator to detect an APSR beginning to deviate
from 1ts expected position. If the asymmetric CONTROL ROD
alarm is inoperable, a 4-hour Frequency is reasonable to
prevent large deviations in APSR llignnont from occurring
without tion. In addition, APSR position is
cont i sly available to the operator in the control room
$0 | during actual rod motion, deviations can immediately

“nal

e

g i
REFERENCES 1 Htlo?‘. Federal Regulations, Part 50,
Appen®ix A, 1 Design Criterion 10, “Reactor
Dcsign.' and Benera) Dagign Criterion 26, "Reactivity
Limits." © ~ o AR

e

2. Title 10, Co@%“'ﬁg.
"Acceptance Criterq@
Systems for Light Made

“*a
i
£
4

lations, Part 50.46,
¢y Core Cooling
er Reactors."

[Unit Name) FSAR, Section [ ], M 1

L
SRR

(Unit Name] FSAR, Section [ ], “[Title)."
[Unit Name] Core Operating Limits Report, "[Title]."

- O o > W
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Pesition Indicator Channels
B3.1.7

. 8 3.1 REACTIVITY CONTROL

B 3.1.7 Position Indicator Channels

BASES

BACKGROUND

Per GDC 13 (Ref. 1), instrumentation to monitor variables
and systems over their operating ranges during normal
operation, anticipated operatinnal occurrences, and accident

.onditions must be OPERABLE. LCO 3.1.7 1s required to

ure OPERABILITY of the CONTROL ROD and AXIAL POWER

 ROD (APSR) position indicators to determine CONTROL
APSR positions, and thereby ensure compliarce with
ROD and APSR alignment and insertion limits.

The OR A

) ﬁ-“;1nc1ud1n9 position indication, of the
safety and reguldting rods are inftial assumptions in all
safe hat assume rod insertion upon reactor trip.

t for the safety, regulating, and
1 ly d in the safety analysis which
directly af er distributions and assumptions of

Mechanical or el

| "1 s may cause a CONTROL ROD or
APSR to become m ‘ 9

roup. CONTROL ROD or

d power poaking due to
the asymmetric react ! 1 i
the total available rod worth for g
Therefore, CONTROL ROD and APSR 48%
core operation within design g g limits and the
core design requirement of a'§ Rod position
indication is needed to asses$ rod OPERABILITY and
alignment.

are related to

Limits on CONTROL ROD alignment, APSR a\i?nment, and safety
rod position have been established, and all rod positions
are monitored and controlled during power operation to
ensure that the power distribution and reactivity limits
defined by the design power peaking and SOM 1imits are
preserved.

Two methods of CONTROL ROD and APSR position indication are
provided in the CONTROL ROD Drive Control System. The two

(continued)
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BASES (continued)

Position Indicator Channels
B 3.1.7

BACKGROUND
(continued)

means are by absolute position indicator and relative
position indicator transducers. The absolute position
indicator transducer consists of a series of magnetically
operated reed switches
mounted in a tube parallel to the CONTROL ROD Drive
Mechanism (CRDM) motor tube extension. Switch contacts
close when a garnanont magnet mounted on the upper end of
the CONTRQL ROD assembly (CRA) leadscrew extension comes
leadscrew and CRA move, the switches operate
producing &n anslog voltage proportional to
r reed switches included in the same tube
Mon indicator matrix provide full-in and full-

s, and absolute position indications at
d 100% trave! (called zone reference
RL fve position indicator transducer is

amet Wy a step motor that produces a
signal pro 389 CONTROL ROD position based on the
8 rive the CROM.

r channel designs may be used
in the unit, type position indicators and type A-
R4C absolute position

position indicator tra

e magnet mounted
on the leadscrew moves, either one or t d switches are
closed in the vicinity of the magnet.
(redundant four channel) absolute p
transducer has two paraliel sets tage divider circuits
made up of 36 resistors each, connetted in series (channels
A and B). One end of 36 reed switches is connected at a
Junction between each of the resistors of the two paralle)
circuits. The reed switches making up each circuit are
offset such that the switches for <hannel A are staggered
with the switches for channel B. The type A-R4C is designed
such that either two or three reed switches are closed in
the vicinity of the magnet. By its design, the type A-R4C
absolute position indicator provides redundancy with the
two-three sequence of pickup and drop out of reed switches
to enable a continuity of position signal when a single reed
switch fails to ¢lose,

CONTROL ROD position-indicating readout devices located in
the control room consist of single CRA position meters on &

{continued)
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cont 1hued)

BACKGROUND wall-mounted position indication panel and four group
tinued) average position meters on the console. A selector switcl

permits either relative or absolute position indication te
be displayed on all of the single rod meters Indirator
Iights are provided on the single CRA meter pane! t¢
indicate when each CRA 1s fully withdrawn, fully ins
enabled, or transferred, and whether a CRA posi®ion
asymmetry alarm condition is present. Indicat
ORsale show full insertion, full withdrawa). anc
for mdfon for each CONTROL ROD group, ldentical
Tnstrudtation and devices exist for the APSR groug The
conseguence of continued operation with an incperable
abselute pasfLion indicator or relative pasition indicator
chantic) 48 & reased relfability in determining CONTRO|
ROD position irefore, the potential for operatior
violBs0n 0 deBWun peaking factors or SHUTDOWN MARGI!
ncreased

CONTROL ROD ‘and BRSR PositiQn aciuracy 1s
power operation, “WeWer pesRi¥mg, ejected rod
1imits may be vighted i@ $hé ®nent of a Det

Accident (DBA) (RWY. A872H) with LONTROL RODS . SRs
cperating outside thets | TWits undetected Regulating rod,
satety rod, and APSR ™Dositidas mush Be known in order to
verify the core operdating withim m group sequence,
overlap, design peaking limits, &0t 84 wod worth, and
minimum SOM (LCO 3.1.5, 'fwl‘(*u RS Insertion Limite

LLO 3.2.1, "Regulating Rod IWM®¥tion Limits. " ¢nd LCO 3.%
"APSR Insertion Limits*®) The rod positions must alse
Known in order to verify the alignment limits
(LCO 3.1.4, "CONTROL ROD Gy

ATe preserve
oup Alignment Limits," and
LCO 3.1.6, "APSR Alignment Limits COUNTROL ROD and APSR
are continuously monitored to provide
ormation that assures the plar !

of

Operators

operating withir

the accident analysis assumptions The

1tion indicator channais satisfy Criterior
Policy Statems The CONTROL ROD
monitor CONTROL ROD position. which
conditior
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BASES (continued)

Position Indicator Channe)
8317

LCO LCO %.1.7 specifies that one absolute position indicator
channe] and one relative position indicator channel be
OPERABLE for each CONTROL ROD and APSR. OPERABILITY for the
CONTROL ROD position indicators has the following meanings:

survei

The absolute position indicator channels (either type
A or type A-R4C) have passed @ CMANNEL FUNCTIONAL
CHECK within the prescribed interval,

slr the type A Absolute Posttion Indicator System,
the

re ape no falled reed switches, Specific
&co. f reed switches for CPERABILITY during
i Mot required with the type A System.
1| wf the following:

1. & reed sw failed closed results in a Targe
'"dic;ﬁz,&' 1 asymmetry unless the CONTROL ROD 1s
failed ¢

o _’(‘:.l‘

near | sed reed switch,

witch results in o large
try when the CONTROL ROD is

For tha type A-RaC#b
elither thers are no
two channels or, with™doth ¢

n Indicater System,
hes in one of the
operation, two

failed reed switches are not in se Specific
surveillance of reed switches fo ITY during
operation is not required with, ~R&C System,

This 1s because of the follo

1. @& reed switch fatled closed results in a large
absolute position indicator indication of
lsymmetr{ unless the CONTROL ROD 1s near the
failed closed reed switch,

2. two failed open reed switches in sequence result
in a large indication of asymmetry when the
CONTROL ROD 1s near the two failed open reed
switches,

Alternating failed open reed switches or one of the
two type A-RAC channels disconnected 1s assumed in the
analysis; and

(continued)
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Positien Indicautor czagn:lt

‘ BASES (continued)

LCO d. The relative position indicator channels have been
(continued) calibrated either in the fully inserted position or to
the absolute position indicator channels., The
agrotnont between the relative position indicator
channel and the absolute position indicator channels
is within the 1imit given in the CORE OPERATING LIMITS
REPORT (COLR), indicating that relative position
indicetors are adequately calibrated for measurement
CONTROL ROD group position. A deviation of less
the alloweble 1imit given in the COLR in position
cation for a single CONTROL ROD or APSR ensures
idgnce that the ro:1t1on uncertainty of the
ing CONTROL ROD group or APSR group is
_assumed values used in the analysis that
DNTROL ROD group and APSR insertion Timits,

o

o ® i
(For Ahis i%“i‘!y. the following support systems are
required 1o be operable to ensure the position indicator
channels’ open

required support systems, which upon
8 the inoperability of the
, @ the justification are as

[For this f‘\'”-n
their fatlure do W

pasition indicatuf'fhang
. follows:) ¥
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