
�AM Scott A. Bauer
Department Leader
Regulatory Affairs
Palo Verde Nuclear
Generating Station

Technical Specification 5.5.14

Tel: 623/393-5978 Mail Station 7636
Fax: 623/393-5442 P.O. Box 52034
e-mail: sbauer@apsc.com Phoenix, AZ 85072-2034

102-05108-SAB/TNW/RKR
May 20, 2004

ATTN: Document Control Desk
U. S. Nuclear Regulatory Commission
Mail Station P1-37
Washington, DC 20555-0001

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN 50-528/529/530
Technical Specifications Bases Revisions 28 and 29 Update

Pursuant to PVNGS Technical Specification (TS) 5.5.14, "Technical Specifications
Bases Control Program," Arizona Public Service Company (APS) is submitting changes
to the TS Bases incorporated into Revision 28, implemented on April 15, 2004 and
Revision 29, implemented on May 20, 2004. The Revision 28 insertion instructions and
replacement pages are provided in Enclosure 1. The Revision 29 insertion instructions
and replacement pages are provided in Enclosure 2.

No commitments are being made to the NRC by this letter. Should you have any
questions, please contact Thomas N. Weber at (623) 393-5764.

Sincerely,

XT,0 wO 1((. Xl
SAB/TNW/RKR/kg 5A- IX a\

Enclosures: 1. PVNGS Technical Specification Bases Revision 28
Insertion Instructions and Replacement Pages

2. PVNGS Technical Specification Bases Revision 29
Insertion Instructions and Replacement Pages

cc: B. S. Mallett
M. B. Fields
N. L. Salgado

NRC Region IV Regional Administrator
NRC NRR Project Manager
NRC Senior Resident Inspector for PVNGS

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance

Callaway * Comanche Peak * Diablo Canyon * Palo Verde * South Texas Project * Wolf Creek

A i!C)
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Revision 28
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PVNGS Technical Specifications Bases
Revision 28

Insertion Instructions

Remove Pares: Insert New Paues:

Cover page

List of Effective Pages,
Pages 1/2 through

List of Effective Pages,
Page 7/8

B 3.1.1-1/3.1.1-2
B 3.1.1-3/3.1.1-4

B 3.1.2-1/3.1.2-2
B 3.1.2-3/3.1.2-4

B 3.1.5-1/3.1.5-2
through

B 3.1.5-11/blank

B 3.1.7-3/3.1.7-4

B 3.1.8-1/3.1.8-2
through

B 3.1.8-5/blank

B 3.1.9-5/3.1.9-6

B 3.1.10-1/3.1.10-2

B 3.1.11-1/3.1.11-2
B 3.1.11-3/3.1.11-4

B 3.2.1-1/3.2.1-2
B 3.2.1-3/3.2.1-4

B 3.2.2-1/3.2.2-2
B 3.2.2-3/3.2.2-4

B 3.2.3-1/3.2.3-2
B 3.2.3-3/3.2.3-4

B 3.2.4-1/3.2.4-2
B 3.2.4-3/3.2.4-4

B 3.2.5-1/3.2.5-2
through

B 3.2.5-5/3.2.5-6

B 3.3.1-21/3.3.1-22

B 3.3.1-25/3.3.1-26

B 3.4.1-1/3.4.1-2

Cover page

List of Effective Pages,
Pages 1/2 through

List of Effective Pages,
Page 7/8

B 3.1.1-1/3.1.1-2
B 3.1.1-3/3.1.1-4

B 3.1.2-1/3.1.2-2
B 3.1.2-3/3.1.2-4

B 3.1.5-1/3.1.5-2
through

B 3.1.5-11/blank

B 3.1.7-3/3.1.7-4

B 3.1.8-1/3.1.8-2
through

B 3.1.8-5/blank

B 3.1.9-5/3.1.9-6

B 3.1.10-1/3.1.10-2

B 3.1.11-1/3.1.11-2
B 3.1.11-3/3.1.11-4

B 3.2.1-1/3.2.1-2
B 3.2.1-3/3.2.1-4

B 3.2.2-1/3.2.2-2
B 3.2.2-3/3.2.2-4

B 3.2.3-1/3.2.3-2
B 3.2.3-3/3.2.3-4

B 3.2.4-1/3.2.4-2
B 3.2.4-3/3.2.4-4

B 3.2.5-1/3.2.5-2
through

B 3.2.5-5/3.2.5-6

B 3.3.1-21/3.3.1-22

B 3.3.1-25/3.3.1-26

B 3.4.1-1/3.4.1-2

I



PVNGS Technical Specifications Bases
Revision 28

Insertion Instructions

(continued)

Remove Paaes: Insert New Pages:

B 3.7.1-1/3.7.1-2
through

B 3.7.1-7/blank

B 3.7.6-1/3.7.6-2
B 3.7.6-3/3.7.6-4

B 3.7.1-1/3.7.1-2
through

B 3.7.1-5/blank

B 3.7.6-1/3.7.6-2
B 3.7.6-3/3.7.6-4
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SDM - Reactor Trip Breakers Open
B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDM) - Reactor Trip Breakers Open

BASES

BACKGROUND The reactivity control systems must be redundant and capable
of holding the reactor core subcritical when shutdown under
cold conditions, in accordance with GDC 26 (Ref. 1.).
Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel. SDM requirements provide
sufficient reactivity margin to ensure that acceptable fuel
design limits will not be exceeded for normal shutdown and
anticipated operational occurrences (AOOs). As such, the
SDM defines the degree of subcriticality that would be
obtained immediately following the insertion of all full
strength control element assemblies (CEAs), assuming the
single CEA of highest reactivity worth is fully withdrawn
with Reactor Trip Breakers open. This reactivity worth is
credited in establishing the required SDM.

The system design requires that two independent reactivity
control 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 CEAs and soluble boric acid in the Reactor Coolant
System (RCS). The CEA System provides the SDM during power
operation and is capable of making the core subcritical
rapidly enough to prevent exceeding acceptable fuel design
limits, assuming that the CEA of highest reactivity worth
remains fully withdrawn.

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

During power operation, SDM control is ensured by operating
with the shutdown CEAs fully withdrawn and the regulating
CEAs within the limits of LCO 3.1.7, "Regulating Control
Element Assembly (CEA) Insertion Limits." When the unit is
in the shutdown and refueling modes, the SDM requirements
are met by means of adjustments to the RCS boron
concentration.

(continued)
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SDM - Reactor Trip Breakers Open
B 3.1.1

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The minimum required SDM is assumed as an initial condition
in safety analysis. The safety analysis' (Ref. 2)
establishes a SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operation and
AO0s, with the assumption of the highest worth CEA stuck out
following a reactor trip. Specifically, for MODE 5, the
rimary safety analysis that relies on the SDM limits is the

boron dilution analysis.

The acceptance criteria for SDM are that specified
acceptable fuel design limits are maintained. This is done
by ensuring that:

a. The reactor can be made subcritical from
conditions, transients, and Design Basis

all operating
Events;

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

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

The most limiting accident for the SOM requirements is based
on a main steam line break (MSLB),_as described in the
accident analysis (Ref. 2). The6'increased steam flow
resulting from a pipe'break.in the main steam system causes
an increased energy removal from the affected steam
generator (SG), and corsequently-the RCS., This results in a
reduction of the reactor coolantitemperature. 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
initial RCS temperature decreases, the severity of an MSLB
decreases. The most limiting MSLB, with respect to
potential fuel damage before a reactor trip occurs, is a
guillotine break of a main steam line inside containment
initiated at the end ofLcore life. The positive reactivity
addition from the moderator temperature decrease will
terminate when the affected-SG boils dry, thus terminating
RCS heat removal and cooldown. Followng the MSLB, a post
trip return to power may occur; however, no fuel damage

(continued)
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SDM - Reactor Trip Breakers Open
B 3.1.1

BASES (continued)

APPLICABLE occurs as a result of the post trip return to power, and
SAFETY ANALYSES THERMAL POWER does not violate the Safety Limit (SL)

(continued) requirement of SL 2.1.1.

In addition to the limiting MSLB transient, the SDM
requirement for-MODES 3, 4, and 5 must also protect against:

a. Inadvertent boron dilution;

b. Startup of an inactive reactor coolant pump (RCP): and

c. CEA ejection.

Each of these is discussed below.

In the inadvertent boron dilution analysis, the amount of
reactivity by which the reactor is subcritical is determined
by the reactivity difference~between an initial subcritical
boron concentration and the corresponding critical boron
concen~tati n. The initial subcritical boron concentration
assumnid ki~ the analysis corresponds to the minimum SDM
requirements. These two values (initial and critical boron
concentrations), in conjunction with the configuration of
the Reactlor Coclant System (RCS) and the assumed dilution
flow rate directly affect the results of the analysis. For
this reason the event is most limit-ing at the beginning of
core life when critical boron concentrations are highest.

The.startup'of an. inactive RCP will not,-result in a
"cold water" criticality, even if-the maximum difference in
temperature.exists.between the SG and the core. Although
this event was considered in establishing the requirements
for SDM, it is not-the limiting event-with respect to the
specification limits.

In the analysis of..the CEA ejection event, maintaining SDM
ensures the-reactor remains subcritical following a CEA
ejection and;,therefore, satisfies the radially averaged
enthalpy acceptance criterion considering power
redistribution effects.

SHUTDOWN MARGIN is the amount by which the core is
subcritical, or would be subcritical immediately following a
reactor trip, considering a single malfunction resulting in
the highest worth CEA failing to insert. With any full
strength CEAs not capable of being fully inserted, the
withdrawn reactivity worth of these CEAs must be accounted
for in the determination of SDM.

(continued)
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SDM - Reactor Trip Breakers Open
B 3.1.1

BASES (continued)

APPLICABLE The SDM satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).
SAFETY ANALYSES

(continued)

LCO The MSLBJ(Rbf. 2) and the boron dilution (Ref. 3) accidents
are the most Timiting analyses that establish the SDM value
of the LCO. For MSLB accidents; if the LCO is violated,
there is a potential to exceed the DNBR limit and to exceed
10 CFR 100, "Reactor Site Criterion;".>imits (Ref. 4). For
the boron dilution accident. if the LCQ.is violated, then
the minimum required time assumed for operator action to
terminate dilution may no longer be applicable.

SDM is a core physics design condition that can be ensured
through CEA positioning (regulating and~shutdown CEAs) and
through the soluble boron concentration.

APPLICABILITY In MODES 3, 4 and 5 with the Reactor Trip-Breakers Open or
the CEA drive system not capable of'CEA withdrawal, the SDM
requirements are applic:ab-leto provide sufficient negative
reactivity to meet the assumptions of the&safety analyses
discuSsed above. In MODES 1 and 2, SDM is ensured by
complying with LCD 3.1.6, "Shutdown Control Element Assembly
(CEA) Insertion Limits," and LCO'3.1.7. In MODES 3, 4 and 5
with the Reactor Trip Breakers Closed, SDM is addressed by
LCO 3.1.2, "SHUTDOWN MARGIN (SDM) - Reactor Trip Breakers
Closed." In MODE 6, the shutdown reactivity requirements
are given i-n LCO 3.9.1, ."Boron Concentration."

ACTIONS A.1

If the SDM requirements are rot met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that
boration will be continued until the SDM requirements are
met.

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

- (continued)
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SDM - Reactor Trip Breakers Closed
B 3.1.2

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.2 SHUTDOWN MARGIN (SDM) - Reactor Trip Breakers Closed

BASES

BACKGROUND -The reactivity control systems must be redundant and capable
of holding the reactor core subcritical when shut down under
cold-conditions,iin.accordance with GDC 26 (Ref. 1).
Maintenhance 'oftheSDM ensures that postulated reactivity
events will not damage the'fuel. SUM requirements provide
sufficient reactivity~margin to ensure that acceptable fuel
design'limits will not be exceeded..for':normal shutdown and
anticipdted.operatibnal occurrences (AOOs). As such, SDM
defines the degree of subcriticality'that would be obtained
immediately following the insertion of all full strength
*control element assemblies (CEAs)' assuming the single CEA
of highest reactivity worth is fully. withdrawn.

The system design requires that two independent reactivity
control systems be 'provided, and that Oneof these systems
*be. capable of ma ntaini ng the core vsubcritical underi cold
conditions.. These requirements 'are';provided by the use of
movable CEAs and soluble boric acid in the Reactor Coolant

* System (RCS). The CEA System provides the SDM during power
operation and is capable of making the core subcritical
rapidly enough to prevent exceeding the acceptable fuel
design lirints, assuming.that the CEA of highest reactivity
worth remains fully withdrawn.

I

The soluble bcron system
during operation and a'l
and maintain the reactor

can compensate for fuel depletion
xenon burnout reactivity changes,
subcritical under cold conditions.

During power operation, SDM control is ensured by operating
with the shutdown CEAs fully withdrawn and the regulating
CEAs within the limits of LCO 3.1.7, "Regulating Control
Element Assembly (CEA) Insertion Limits." When the unit is
'in the-shutdown and refueling modes, the SDM requirements
are met by means of adjustments. to the RCS boron
concentration.-

(continued)
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SDM - Reactor Trip Breakers Closed
B 3.1.2

BASES (continued)

APPLICABLE The minimum required SDM is assumed as an initial condition
SAFETY ANALYSES in safety analysis. The safety analysis (Ref. 2)

establishes a SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operation and AQOs
with the assumption of the highest worth CEA stuck out
following a. reactorJtrip. 'Specifically, for MODE 5, the
primary safety'analysis that relies on the SDM limits is the
boron dilution analysis.

The acceptance criteria for SDM requirements are that the
specified acceptable fuel design limits are maintained.
This is done by ensuring that:

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

b. The reactivity transients associated with Postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boiling ratio, fuel
centerline temperatu're'limits for- AOOs, and
< 280 cOal'/gm energy depositicr. for the CEA ejection
accidedfft!;"and'

~~I. .,, * Li- I

c. The'reactor will be maintained sufficiently
subcr"itiCal to preclu'de infadvertent criticality in the
shutdown condition. '

- i _ ,: . I ! I

The most limiting acc-ident for the SDM requirements is based
on a main steam' li-ne break (MSLB), as described in the
accident analysis @(Ref'.'-2.).. The increased steam flow
resulting fromra pipe br&a-k'in the main steam system causes
an increased energy removal from the affected steam
generator (SG)-, and cohsequenrtly the RCS. This results in a
reduction of tho reactor coolant temperature. The resultant
coolant shrinkage dauses a reduction in pressure. In the
presence of a neigat-ive;-moder~ator temperature coefficient,
this cooldown causes an ihdrease in core reactivity. As
initial RCS temperature decreases, the severity of an MSLB
decreases. The most limiting MSLB, with respect to
potential fuel damage before a reactor trip occurs, is a
guillotine break of a main steam line inside containment
initiated at the end of core life. The positive reactivity
addition from the moderator temperature decrease will
terminate when the affected SG: boils dry, thus terminating
RCS heat removal and cooldown. Following the

(continued)
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SDM - Reactor Trip Breakers Closed
B 3.1.2

BASES (continued)

APPLICABLE MSLB, a post triD return to ower may occur; however, no
SAFETY ANALYSES fuel damage occurs as a result of the post trip return to

(continued)- ppwer, ard THERMAL POWER does not violate the Safety Limit
(SL) requirement of SL 2.1.1.

In addition to the limiting MSLB transient, the SDM
recuirement for MODES 3, 4, and 5 must also protect against:

a. Inadvertent boron dilution:

b. An uncontrolled CEA withdrawal from a subcritical
condition:

.c. Startup of arn inactive reactor coolant pump (RCP); and

d. CEA ejection.

Each of these is discussed below.

In the inadvertent boron dilution analysis, the amount of
reactivity by which the reactor is subcritical is determined
by the reactivity difference between an initial subcritical
boron concentration and the corresponding critical boron
concentration. The initial subcritical boron concentration
assumed- in the analysis correspcnds:to the minimum SDM
requirements. These two'values (initial and critical boron
concentrations), in conjunction with the configuration of
the Reactor Coolant System (RCS) and the assumed dilution
flow rate, directly affect ;;he results of the analysis. For
this reason the event is most limiti.,g at the beginning of
core life when critical boron concentrations are highest.

The withdrawal of QrL's from subcritical conditions adds
* reactivity to the reactor core, causing both the core power
level and heat flux to increase with corresponding increases
in reactor coolant temperatures and pressure. The
withdrawal of CEAs also produces a-time dependent
redistribution of core power.

Depending on the system initial conditions and reactivity
insertion rate, the uncontrolled CEA withdrawal transient is
terminated by either-a high power level trip or a high

.,pressurizer pressure trip, In all cases, power level, RCS
pressure, linear heat rate, and the DNBR do not exceed
allowable limits.

(continued)
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SDM - Reactor Trip Breakers Closed
B 3.1.2

BASES (continued)

APPLICABLE The startup of an inactive RCP will not result in a
SAFETY ANALYSES "cold water" criticality, even if the maximum difference in

(continued) temperature exists between the SG and the core. Although
this event was considered in establishing. the..requirements
for SDM, it is not the limiting event with respect to the
specification limits.

In the analysis of the CEA ejection event, SDM alone cannot
prevent reactor criticality following a CEA ejection. At
temperatures less than 500 F, the KN- requirement ensures
the reactor remains subcritical and, therefore, satisfies
the radially averaged enthalpy acceptance criterion
considering power redistribution effects. Above 500 F.
Doppler reactivity feedback is sufficient to preclude the
need for a specific KN.1 requirement.

The function of SHUTDOWN MARGIN is to ensure that the
reactor remains subcritical following a design basis
accident or -nticipated operational occurrence. During
operation in MODES 1 ard 2. withi keff.,greater than or equal
to 1.0, the transient insertion limits of Specification
3.1.3.6 ensure that sufficient SHUTDOWN MARGIN is available.

SHUTDOWN MARGIN is the amount by which the core is
subcritical,-or would be subcritical immediately following a
reactor trip, considering a single mal'function resulting in
* he highest worth CEA failing to insert. With any full
strength CEAs not capable of being fully inserted, the
withdrawn reactivity w~:orth of the CEAs must be accounted for
in the determination of SDM.

SHUTDOWN MARGIN requirements vary throughout the core life
as a function of fuel depletion and reactor coolant system
(RCS) cold leg temperature (TO1d)J. The mest restrictive
condition occurs at EOL, w'th TCold at, no load operating
temperature, and is associated with a postulated steam line
break accident and the resulting uncontrolled RCS cooldown.
In the analysis of this accident, the specified SHUTDOWN
MARGIN is requi;'ed to control the reactivity transient and
ensure that the fuel performance and offsite dose criteria
are satisfied.

(continued)
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CEA Alignment
B 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.5 Control Element Assembly (CEA) Alignment

BASES

BACKGROUND The OPERABILITY (e.g., trippabiiity) of the shutdown and
regulating CEAs. is an initial assumption in all safety
analyses that" assume CEA insertion upon reactor trip.
Maximum CEA misalignment is an initial assumption in the
safety analyses that directly affects core power
distributions and assumptions of available SDM.

The applicable criteria for these reactivity and power
distribution design requirements are 10-CFR 50, Appendix A,
GDC 10 and GDC 26 (Ref. 1) and 10 CFR 50.46, "Acceptance
Criteria for Emergency Core Cooling Systems for Light Water
Cooled Nuclear Power Plants" (Ref. 2).

Mechanical or electrical failures may cause a CEA to become
inoperable dr'to become misaligned from its group. CEA
inope.ability or-misalignment may cause increased power
peaking, due to the asymmetric reactivity distribution and a
reduction in the total available CEA worth for reactor
shutdown'. Therefore, CEA alignment and operability are
related to core operation in designpower peaking limits and
the core design requirement of a minimum SDM. If a CEA(s)
is discovered to be immovable but remains trippable and
aligned, the CEA is considered to be.OPERABLE. At anytime.
if a CEA(s) is immovable, 3 determination of the
trippability (OPERABILITY) of that CEA(s) must be made, and
appropriate action taken.

Limits on CEA alignment and operability have been
established, and ail CEA positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

CEAs'are moved by their control element drive mechanisms
(CEDMs).."' Each CEDM moves its CEA one step (approximately

3t inch) at a time, but at varying rates (steps per minute)
depending on the signal output from the Control Element
Drive Mechanism Control System (CEDMCS).

(continued)

PALO VERDE UNITS 1,2.3 B 3.1.5-1 REVISION 0



CEA Alignment
B 3.1.5

BASES

BACKGROUND
(continued)

The CEAs are arranged into groups that are radially
symmetric. Therefore, movement of the CEAs does not
introduce radial asymmetries in'the core power distribution.
The shutdown and regulating CEAs provide the required
reactivity worth for immediate reactor shutdown upon a
reactor trip, The regulating CEAs also provide reactivity
(power level) control during normal operation and
,transients-'. Their~movement may re automatically controlled
by the Reactor Regulating System. Part length or part
strength CEAs are not credited in the safety analyses for
shutting down the reactor, as are the regulating and
shutdown groups. The part length or part strength CEAs are
used solely for ASI control.

The axial position of shutdown and regulating CEAs is
indicated by two separate and independent systems, which are
the Pulse Counting CEA Position Indication System (described
in Ref. 4) and the Reed Switch CEA Position Indication
System (described in Ref. 5).

The Pulse Counting CEA Position Indicating System indicates
CEA position to the actual step, if each CEA moves one step
for each command signal. However, if each CEA does not
follow the commands, the system will incorrectly reflect the
position of the affected CEA(s). This condition may affect
the operability of COLSS (refer to-Section 3.2, Power
Distribution Limits for the applicable actions) and should
be detected by the Reed Switch Position Indication System
through surveillance~or alarm. Although the Reed Switch
Position Indication-Syst'em it less precise that the Pulse
Counting'CEA Position Indicating System, it is not subject
to the' same error mechanisms

(continued)
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CEA Alignment
B 3.1.5

BASES (continued)

APPLICABLE CEA misalignment accidents are analyzed in the safety
SAFETY ANALYSES analysis (Ref. 3). The accident analysis defines CEA

misoperation as any event, with the exception of sequential
group withdrawals, which could result from a single
malfunction in the reactivity control systems. For example,
CEA misalignment may be caused by a malfunction of the CEDM,
CEDMCS, or by operator error.. A stuck CEA may be caused by
mechanical jamming of the CEA fingers or of the gripper.

Inadvertent withdrawal of a single CEA may be caused by an
-electrical failure in the CEA coil power programmers. A
dropped CEA could be caused by an opening of the electrical
circuit of the CEDM holding coil for a full strength, part
length or part strength CEA.

The acceptance criteria for addressing CEA inoperability or
misalignment are that:

a. There shall be nc violations of:

1. specified acceptable fuel design limits, or

2. Reactor Coolant System (ROS) pressure boundary
integrity: and.

b. The core must remain subcritical after accident
transients.

Three types of misalignment are distinguished. During
movement of a group, one CEA may stop moving while the other
CEAs in the group continue. This condition may cause
excessive power peaking. The second type of misalignment
occurs if one CEA 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 remaining CEAs to meet the SDM requirement with
the maximum worth CEA stuck fully withdrawn. If a CEA is
stuck in the fully withdrawn position, its worth is added to
the SDM requirement, since the safety analysis does not take
two stuck CEAs into account. The third type of misalignment
occurs when one CEA 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 peaking during the power
increase may result in erosion of DNB margin.

(continued)
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CEA Alignment
B 3.1.5

BASES

APPLICABLE Analysis considers the case of a single CEA withdrawn
SAFETY ANALYSES approximately 10 inches from a bank inserted to its

(continued) insertion limit. Satisfying limits on departure from
nucleate boiling, ratio:(DNBR), bounds the situation when a
CEA is misaligned from.its group by 6.6 inches.

The effect of-any mis-operat~ed.CEA on the core power
distribution will be-assessed'by the CEA calculators, and an
app ropriately au"gmented pQwerdistri-buti.on penalty factor
will be supplied as input to the core protection calculators
(CPCs). As the-reactor core responds to the reactivity
changes caused by the misoperated CEA~and the ensuing
reactor coolant. and'Doppler feedback"effects, the CPCs will
initiate a lowDNBR or high local poier'density trip signal
if specified acceptable'fuel !desi~gn'-limits (SAFDLs) are
approached.,'

The part strength CEA'drop.incidents result in the most
rapid approach to SAODLs-caised'by-a'CEA misoperation. The
accident analysis 'analyzed`'a's)1ngT full strength CEA drop,
a single part length CEA drop,.and Qpart length CEA
subgroup drop. The most rapid apprtach to the DNBR SAFDL or
the fuel centerline melt SAFDt is caused by a single full
strepgth ,CEA. drop.

*In he case of the- full strength.dCEA, drop, a prompt decrease
in core average power ,and a distorti'njn'in radial power are
initially produ'ced, which when'coservatiVely coupled result
in local power and heat flux increases, and a decrease in
DNBR. A part 's'rength'CEA'd-r'o-pwould 'cause a similar
reacti.vity-response eathough wi.thles-s of.,a magnitude due to
the full strength CEAs: having 'a-mo~re sigri.ficant reactivity
worth. As.the'droppbed CEA is detected..core power and an
appropriately augmented. power disftribit,ion.penalty factor
are supplied to the CPCps.- Fo'r. plant operation within the
.DNBR and.local power'density LPD) LCOs,-DNBR and LPD trips
can normally be avoided on a ropped 44finger CEA.

For a part length or part strength CEA. subgroup drop, a
distortion in power distribution, and a decrease in core
power are produced. As the position of.the dropped part
length or part strength CEA-subgroup is detected, an
appropriate power -distribution penalty factor is supplied to

(continued)
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CEA Alignment
B 3.1.5

BASES (continued)

APPLICABLE the CPCs, and a reactor trip signal on low DNBR is
SAFETY ANALYSIS generated.
(continued)

For the part length CEA drop, both core average power and
.three dimensional peak to average power density increase
promptly. As the dropped part length CEA is detected, core
power and an appropriately augmented power distribution
penalty factor are supplied to the CPCs. CEA alignment
satisfies Criteria 2 and 3 of 10 CFR 50.3 (c)(2)(ii).

LCO The limits on part length or part strength, shutdown, and
regulating CEA alignments ensure that the assumptions in the
safety analysis will remain valid. The requirements on
OPERABILITY ensure that upon reactor trip, the CEAs will be
available and will be inserted to provide enough negative
reactivity to shut down the reactor. The.OPERABILITY
requirements also ensure that, the CEA banks maintain the
correct power distribution and CEA alignment.

The requirement is to maintain the CEA alignment to within
6.6 inches betwvqeen any,.CEA and all other CEAs in its group.

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

APPLICABILITY The requirements on CEA OPERABILITY and alignment are
applicable in MODES I and 2 because these are the only MODES
in which neutron (or fission) power is generated, and the
OPERABILITY (e..g., trippability) and alignment of CEAs have
the potenti al -o, affect the safety of the plant. In
MODES 3, 4, 5, and 6, the alignment limits do not apply
because the reactor is shut down and not producing fission
power. In the shutdown modes, the OPERABILITY of the
shutdown and regulating CEAs has the potential to affect the
required SDM, but this effect can be compensated for by an
increase in the boron concentration of the RCS. See
LCO 3.1.2, "SHUTDOWNNMARGIN (SDM) - Reactor Trip Breakers
Closed," for SDM in MODES 3. 4, and 5, and LCO 3.9.1, "Boron
Concentration," for boron concentration requirements during
refueling.

(continued)
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CEA Alignment
B 3.1.5

BASES (continued)

ACTIONS A.1 and A.2

A CEA may become misaligned, yet remain trippable. In this
condition, the CEA can still perform its required function
of adding negative reactivity should a reactor trip be
necessary.

If one or more CEAs (regulating, shutdown, part length, or
part strength) are misaligned by 6.6 inches and < 9.9 inches
but trippable, or one CEA misaligned by > 9.9 inches but
trippable, continued operation in MODES 1 and 2 may
continue, provided, within 1 hour, the power is reduced in
accordance with the limits in the COLR, and within 2 hours
CEA alignment is restored. Regulating and part length or
part strength CEA alignment can be restored by either
aligning the misaligned CEA(s) to within 6.6 inches of its
group or aligning the misaligned CEA's group to within 6.6
inches of the misaligned CEA(s). Shutdown CEA alignment can
be restored by aligning the misaligned CEA(s) to within 6.6
inches of its, group.

Xenon reaiistr-,bution in the core starts to occur as soon as
a CEA becomes misalignpd. Reducing THERMAL POWER in
accordance with the limits in the COLR ensures acceptable
power distributions are maintained (Ref. 3). For small
misalignments (< 9.9 nicries) of the CEAs, there is:

a. A small effect on the time dependent long term power
distributions relative to those used in generating
LCOs and limiting safety system settings (LSSS)
setpoints;

b. A negligible effect on the available SDM: and

c. A small effect on tne ejected CEA worth used in the
accident analysis.

With a large CEA misargnmenr (2 9.9 inches), however, this
misalignment WOl!ld Cause distortion of the core power
distribution. This distortion may, in turn, have a
significant effect on the time dependent, long term power
distributions relative to those used in generating LCOs and
LSSS setpoints. The effect on the available SDM and the
ejected CEA worth used in the accident analysis remain
small.

Therefore, this condition is limited to the single CEA
misalignment, while still allowing 2 hours for recovery.

(continued)
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CEA Alignment
B 3.1.5

BASES

ACTIONS A.1 and A.2 (continued)

In both cases, a 2 hour time oeriod is sufficient to:

a. Identify cause of a misaligned CEA;

b. Take appropriate corrective action to realign the
CEAs; and

c. Minimize the effects of xenon redistribution.

The CEA must be returned to OPERABLE status within 2 hours.
If a CEA misalignment results in the COLSS programs being
declared INOPERABLE, refer to Section 3.2 Power Distribution
Limits for applicable actions.

B.1 and B!2

At least two of the following three CEA position indicator
channels shall be OPERABLE for each CEA:

a.; CEA Reed Switch Dositior Transmitter (RSPT 1)
with the capability of determining the absolute
CLA positions within 5.2 inches,

b. CFA Reed Switch Position.Transmitter (RSPT 2)
with the capability of determining the absolute
CEA oositions within 5.2 inches, and

c. The CEA pulse couhting position indicator
channel. '

If only one CEA position indicator channel is OPERABLE,
continued operation In MODES 1 and 2 may continue, provided,
within 6 hours, at least two position indicator channels are
,returned to OPERABLE status, or within 6 hours and once per
12 hours, verify that the CEA group with the inoperable
position indicators are either fully withdrawn or fully
inserted while.maintaining the insertion limits of LCO
3.1.6,. LCO 3.1 7 and.LCO 3.1.8, CEAs are fully withdrawn
(Full Out) when withdrawn to at least 144.75 inches.

C.I

If a Required Action or associated Completion Time of
Condition A or'Condition B is not met, or if one or more
regulating or shutdown CEAs are untrippable (immovable as a
result of excessive friction or mechanical interference or

(continued)
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CEA Alignment
B 3.1.5

BASES

ACTIONS C.1 (continued)

known to be untrippable). the unit is required to be brought
to MODE,3. By being brought to MODE 3, the unit is brought
outside its MODE of applicability.

When a-Required Action cannot be completed within the
required Completion Time, a-controlled shutdown should be
commenced. Theallowed.Completion Time of 6 hours is
reasonable, based on operating experience, for reaching
MODE 3 from full power conditions in an orderly manner and
without challenging plant systems.

If a full strength CEA is untrippable, it is not available
for reactivity insertion during a reactor trip. With an
untrippable CEA, meeting~the insertion limits of LCO 3.1.6,
"Shutdown Control Element Assembly (CEA) Insertion Limits,"
and LCO 3.1.7, "Regulating Control Element Assembly (CEA)

Insertion Limits," does not ensure that adequate SDM exists.
Therefore, the plant must be shut down in order to evaluate
the SDM required boron concentration and power level for
critical operation. Continued operation -'s allowed with
untrippable part length or part strenyth CEAs if the
alignment and insertion limits are met.

Contiqued operation is not allowed-with one or more full
length CEAs untrippablie. Th-is i.s because these cases are
indicative of a -loss, of SDM,,and.power distribution, and a
loss of safety function,' respectiveiy.

D~~~l ~~,,- :-. , Ad i; -D.; . .

Continued operation is not allowed in the case of more than
one CEA misaligned from any other,.CEA in its group by
> 9.9 inches. For examp)e!, .two.CEAs in a group misaligned
from any..other CEA in, that~group by > 9.9. inches, or more
than one CEA group tha-t has a Teast one "EA misaligned from
any other CEA in that group by > 9.9 inches. This is
indicative ofaa loss of power distribution and a loss of
safety function, respectively. Multiple CEA misalignments
should result in.automatic protective action. Therefore,
with' two or more CEAs misaligne/d more than 9.9 inches, this
could result in a situation outside the design basis and
immediate action would be required to prevent any potential
fuel damage. Immediately opening the reactor trip breakers
minimizes these effects.

(continued)
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CEA Alignment
B 3.1.5

BASES

SURVEILLANCE SR 3.1.5.1
REQUIREMENTS

Verification that individual CEA positions are within
6.6 inches (indicated reed switch positions) of all other
CEAs in the group at a 12 hour Frequency allows the operator
to detect a CEA that is beginning to deviate from its
%expected position. The specified Frequency takes into
account other CEA position inFormation that is continuously
available to the operator in the control' room, so that
during actual CEA motion, deviations can immediately be
detected.

SR 3.1.5.2

OPERABILITY of at least two CEA position indicator channels
is required to determine CEA positions, and thereby ensure
compliance with the CEA' alignment and insertion limits. The
CEA full in and full out limits provide an additional
independent means for determining the CEA positions when the
CEAs are at-either'their fully inserted or fully withdrawn
positions.

SR 3.1.5.3

Verifying each full strength CEA is trippable would require
that each CEA be tripped. In MODES 1 and 2 tripping each
full strength CEA would result in radial or axial power
tilts, or oscillations. Therefore individual full strength
CEAs are exercised every 92 days to provide increased
confidence that all fUll strength' CEAs continue to be
trippable, even if they are not regularly tripped. A
movement of 5 inches is adequate to demonstrate motion
without exceeding the alignment limit when only one full
strength CEA is being moved. The 92 day Frequency takes
into consideration other information available to the
operator' in the control room and other surveillances being
performed more frequently, which add to the determination of
OPERABILITY of the CEAs (Ref. 3). Between required
performances of SR 3.1.5.3, if a CEA(s) is discovered to be
immovable but remainas trippable and aligned, the CEA is
considered to be OPERABLE. At anytime, if a CEA(s) is
immovable, a determination of the trippability (OPERABILITY)
of that CEA(s) must be made; and appropriate action taken.

(continued)
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CEA Alignment
B 3.1.5

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.1.5.4

Performance of a CHANNEL FUNCTIONAL TEST of each reed switch
position transmitter channel ensures the channel is OPERABLE
and capable of indicating CEA position. Since this test
must be performed when the reactor; is shut-down, an 18 month
Frequency to be coincident with refueling outage was
selected. Operating experience has shown that these
components usually pass this Surveillance when performed at
a Frequency of once every 18 months. Furthermore, the
Frequency takes into account-other factors; which determine
the OPERABILITY of the CEA Reed Switch Indication System.
These factors include:

a. Other, more frequently performed surveillances that
help to verify OPERABILITY;

b. On-line diagnostics performed automatically by the
CPCs, CEACs, and the Plant Computer which include CEA
position comparisons and sensor validation: and

c. The CHANNEL CALIBRATIONs for the CPCs (SR 3.3.1.9) and
CEACs (SR 3.3.3.4) input channels that are performed
at 18 month intervals and is an overlapping test.

SR 3.1.5.5

Verification of full strength CEA drop times determines that
the maximum CEA drop time permitted is consistent with the
assumed drop time used in the safety analysis (Ref. 3).
Measuring drop times prior to reactor criticality, after
reactor vessel head removal, ensures the reactor internals
and CEDM will not interfere with CEA motion or drop time,
and that no degradation in these systems has occurred that
would adversely affect CEA motion or drop time. Individual
CEAs whose drop times are greater than safety analysis
assumptions are not OPERABLE. This SR is performed prior to
criticality due to the plant conditions needed to perform
the SR and the potential for an unplanned plant transient if
the Surveillance were performed with the reactor at power.

The 4 second CEA drop time is the maximum time it takes for
a fully withdrawn individual full strength CEA to reach its
90% insertion position when electrical power is interrupted
to the CEA drive mechanism with RCS T old greater than or
equal to 5500F and all reactor coolant pumps operating.

(continued)
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CEA Alignment
B 3.1.5

BASES

The CEA drop time of full strength CEAs shall also be
demonstrated through measurement prior to reactor
criticality for specifically affected individual CEAs
following-any maintenance on or modification to the CEA
.drive system which could affect the drop time of those
specific CEAs.

REFERENCES 1. 10 CFR-50, Appendix A, GOCl10 and GDC 26.

2. 10 CFR 50.46.

3.

4.

.

UFSAR,

UFSAR,

Section 15.4.

Section 7.7.1.3.2.3.

UFSAR. Section 7.5.1.1.4.

I
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Regulating CEA Insertion Limits
B 3.1.7

BASES

BACKGROUND
(continued)

event of a CEA ejection accident, and the shutdown and
regulating bank insertion limits ensure the required SDM is
maintained.

Operation within the subject LCO limits will prevent fuel
c adding failures that would breach the primary fission
product barrier and release fission products to the reactor
coolant in the event of a LOCA, loss of flow, ejected CEA,
or other accident requiring termination by a Reactor
Protection System trip function.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation (Condition I) and anticipated operational
occurrences (Condition 11). The acceptance criteria for the
regulating CEA insertion, part length or part strength CEA
insertion, AS , and TS LrOs preclude core power
distributions from occurring that would violate the
following fuel design criteria:

a. During a large break LOCA, the peak cladding
temperature must not exceed a limit of 2200'F,
10 CFR 50.46 (Ref. 2);

b. During CEA misoperation events, there must be at
a 95% probability at a 95% confidence level (the
DNB criterion) that the hot fuel rod in the core
not experience a DNB condition:

least
95/95
does

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 3):
and

d. The CEAs must be capable of shutting down the reactor
with a minimum required SDM, with the highest worth
CEA stuck fully withdrawn, GDC 26 (Ref. 1).

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

Fuel cladding damage does not occur when the core is
operated outside these LCOs during normal operation.
However, fuel cladding damage could result, should an

(continued)
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Regulating CEA Insertion Limits
B 3.1.7

BASES

APPLICABLE accident occur with simultaneous violation, of one or more of
SAFETY ANALYSES these LCOs. Changes in the power distribution can cause

(continued) increased power peaking and corresponding increased local
LHRs.

The SDM requirement is ensured by limiting the regulating
and shutdown CEA insertion-limits; so that the allowable
inserted.worth of theCEAs is such that sufficient
reactivity is available in the CEAs to shut down the reactor
to hot zero power with a reactivity margin that assumes the
maximum worth CEA remains fully withdrawn upon trip
(Ref. 4).

The most limiting SDM requirements for MODE 1 and 2
conditions at'BOC are::determined by the requirements of
several transients, e.g., Loss of Flow, Seized Rotor, etc.
However, the most limiting.SDM requirements for MODES 1 and
2 at EOC come from just one.transient, Steam Line Break
(SLB). The requirements of the SLB event at EOC for both
the full power and no load conditions are significantly
larger than thoseiof any other event at that time in cycle
and, also;, considerably larger than the most limiting
requirements at BOC..v

Although .the most limiting SDM requirements at EOC are much
larger that those at BOC, the available SDMs obtained via
the scramming of thekCEAs are also substantially larger due
toethe much lower boron concentration at EOC. To verify
that adequate SOMs.are,[availiable throughout the cycle to

.satisfy the changing requirements,-.-calculations are
performed at both BOC:and EOC-&. It has been determined that
calculations at these two times in cyclei are sufficient
since the differences between havailable SDMs and the
limiting SDM requiremernts .are-the:-small.est at these times in
the cycle. The measuremrent~of CEA-bank worth performed as
part of the Startup Testi.ng.Program demonstrates that the
core-has expected shutdown. cap~abi-lity.: Consequently,
adherence to LCOs 3..1..6 and 3:1.7 provides assurance that
the available SDMs at any time in cycle will exceed the
limiting SDM requirements at thattime in. the cycle.

(continued)
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Part Length or Part Strength CEA Insertion Limits
B 3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 Part Length or Part Strength Control Element Assembly (CEA)
Insertion Limits

BASES

BACKGROUND The insertion limits of the part length or part strength
CEAs are initial assumptions in the safety analyses for CEA
misoperation events. The insertion limits directly affect
core power distributions. The applicable criteria for these
power distribution design requirements are 10 CFR 50.
Appendix A. GDC 10, "Reactor Design" (Ref. 1), and 10 CFR
50.46, "Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Plants'! (Ref. 2). Limits on
part length or part strength CEA insertion have been
established, and all CEA positions are monitored and
controlled during power operation to ensure that the power
distribution defined by the design power peaking limits is
preserved.

The part length or part strength CEAs are used for axial
-power shape control of the reactor. The-positions of the
part length or part strength CEAs are manually controlled.
They are capable of changing reactivity very quickly
(compared to borating or diluting).

The power density at any point in the core must be limited
to maintain specified acceptable fuel-design limits,
including limits that pres5&ve the.criteria specified in
10 CFR 50.46 (Ref. 2). Together,' LCQ 3.1.7. "Regulating
'Control Element Assembly (CEA) Insertion Limits"; LCO 3.1.8:
LCO 3.2.4, 'Departure From Nucleate-goil ing Ratio (DNBR)":
aand LCO 3.2.5, "AXLiAL SHAPE-INDEXr(ASI)," provide limits on
control component operation and ohmonitored process
variables to ensure the core operates within the linear heat
rate (LWR) (LCO 3.2.1, "Linear Heat Rate (LHR)"): planar
peaking factor (Fy) (LCO 3.2.2, "Planar Radial Peaking
Factors (Fxy)"); and LCO 3.2.4 limits in the COLR.

Operation within the limits given in the COLR prevents power
peaks that would exceed the loss of coolant accident (LOCA)
limits derived by the Emergency Core Cooling Systems
analysis. Operation within the Fe and departure from
nucleate boiling (DNB) limits given in the COLR prevents DNB
during a loss of forced reactor coolant flow accident.

(continued)
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Part Length or Part Strength CEA Insertion Limits
B 3.1.8

BASES

BACKGROUND The establishment of limiting safety. system settings and
(continued) LCOs requires that the expected long and short term behavior

of the radial peaking factorsbe determined. The long term
behavior relates to the variation of the steady state radial
peaking factors with core burnup; it isaffected by the
amount of CEA insertion'assumbd, the portion of a burnup
cycle over which such insertion is assumed, and the expected
power level variation throughout the cycle. The short term
behavior relates to transient perturbations to the steady
state radial peaks due to-radial.xenon redistribution. The
magnitudes of such perturrbation$ depend upon the expected
use of the CEAs during anticipated power reductions and load
maneuvering. Analyses are performed, based on the expected
mode of Operation of the Nu'c~lear Steam Supply System (base
loaded, maneuvering, etc.) .,From-these analyses, CEA
insertions are determined-, and'a'consistent set of radial
peaking factors are defined. The long term (steady state)
and short term insertion limits.are determined, based upon
the assumed mode&of operation: used in the analyses: they
provide a means of-pr ettvihg.' the assumptions on CEA
insertions.used. ITh'eong 'andishort term insertion limits
of LCO 3.1-8 aresp;ci.fied' for 'the plant, which has been
designed primarily for base-loaded operation, but has the
ability to accommodate a limited amount of load maneuvering.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation (Condition I) and anticipated operational
occurrences (Condition II). The regulating CEA insertion,
part length or part strength CEA insertion, ASI, and Tq LCOs
preclude core power distributions from occurring that would
violate the following. fuel design criteria:

a. During a large breaVLOCA, the peak cladding
temperature must.not.'exceed 2200OF (Ref. 2):

b. During a loss of'f6rced reactor coolant flow accident,
there must be at least a 95% probability at a 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB
condition;

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 3);
and

(continued)

PALO VERDE UNITS 1,2,3 B 3.1.8-2 REVISION 28



Part Length or ParL Strength CEA Insertion Limits
B 3.1.8

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

d. The "EAs must be capable of shutting down the reactor
with a minimum required SDM, with the highest worth
CEA stuck fully withdrawn, GOC 26 (Ref. 1).

Regulating CEA position, part length or part strength CEA
position, ASI, and T are process variables that together
characterize and control the three dimensional power
distribution of the reactor core..

Fuel cladding damage does not occur when the core is
operated outside these LCOs during normal operation.
However, fuel cladding damage could result, should an
accident occur with simultaneous violation of one or more of
these LCOs. Changes in the power distribution can cause
increased power peaking and corresponding increased local
LHRs.

The part length or part strength CEA insertion limits
satisfy Criterion 2 of 10 CFR 50.36 (c)(2).(ii). The part
length or part strength CEAs are required due to the
potential peaking factor violations that could occur if part
iengthor part strength'CEAs exceed insertion limits.

LCO The limits on part length or part strength CEA insertion, as
defined in the COLR, must be maintained because they serve
the function of preserving power distribution.

APPLICABILITY The part length or parn strength insertion limits shall be
maintained with the reactor in MODES 1 and 2. These limits
must be maintained, since.they preserve the assumed power
distribution. Applicability in lower MODES is not required,
since the power distribution assumptions would not be
exceeded in these MODES.

(continued)

I
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Part Length or Part Strength CEA Insertion Limits
B 3.1.8

BASES (continued)

ACTIONS A.1, A.2 and B.1

If the part length or part strength CEA groups are inserted
beyond the following limits, flux patterns begin to develop
that are outsid.e the range assumed for long term fuel
burnup;

1) Transient insertion limits:

2) Between the long term (steady-state) insertion limit
and the transient irsertion limit for;

a) 7 or more effective full power days (EFPD) out
of any 30 EFPD period:

b) 14 EFPD or more out of any 365 EFPD period.

If allowed to continue beyond this limit. trie peaking
factors assumed as initial conditions in the accident
analysis may be invalidated (Ref. 4). Restoring the CEAs to
within limits or reducinq THEPMAL POWER to that fraction of
RTP that is allowed by CEA group position, using the limits
specified in the COLR, ensurce that acceptable peaking
factors are maintained.

Since these effects are cumulative, actions are provided to
limit the total time the part length or part strength CEAs
can be out of limits in any 30 EFPD or 365 EFPD period.
Since the cumulative out of limit times are in days, an
additional Completion Time of 2 hours is reasonable for
restoring the part length or part strength CEAs to within
the allowed limits.

C.1

When a Required Action cannot be completed within the
required Completion Time, a controlled shutdown should
commence. A Completion Time of 6 hours is reasonable, based
on operating experience, for reaching Mode 3 from full power
conditions in an orderly manner and without challenging
plant systems.

(continued)
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Part Lenqth or Part Strength CEA Insertion Limits
B 3.1.8

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.1.8.1

Verification of each Dart length or part strength CEA group
possttior- every 12 hours is sufficient to detect CEA
positions that may approach the limits, and provide the
operator with time to undertake the Required Action(s),
should insertion limits be found to be exceeded. The 12
hour frequency also takes into account the indication
provided by the power dependent insertion limit alarm
circuit and other information about CEA group positions
available to the operator in the control room.

I

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.

2. 10 CFR 50.46.

3& Regulatory Guide 1.77, Rev. 0, May 1974.

4. UFSAR, Section 15.4,.
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STE-SDM
B 3.1.9

BASES (continued)

ACTIONS A.1

With any CEA not fully inserted and less than the minimum
required reactivity equivalent available for insertion, or
with all CEAs inserted and the reactor subcritical by less
than the reactivity equivalent of the highest worth
withdrawn CEA, restoration of the minimum shutdown
reactivity requirements must be accomplished by increasing
the RCS boron concentration. The required Completion Time
of 15 minutes for initiating boration allows the operator
sufficient time to align the valves and start the boric acid
pumps and is consistent with the Completion Time of
LCO 3.1.2.

In the determination of the required combination of boration
flow rate and boron concentration, there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron ccncentrat4ion of the RCS as soon as
possible, the boron concentration should be a highly
concentrated solution, such as that normally found in the
refueling water tank. The operator should borate with the
best source available for the plant conditions.

In determining the boration flow rate the time in core life
must be considered. For instance, the most difficult time
in core life to increase the RCS boron concentration is at
the beginning of cycle, when boron concentration may
approach or exceed 2000 ppm. Assuming that a value of 1%
Ak/k must be recovered and a boration flow rate of 26 gpm,
it is possible to increase the boron concentration of the
RCS by 100 ppm in approximately 35 minutes with a 4000 ppm
source. If a boron worth of 10 pcm/ppm is assumed, this
combination of parameters will increase the SDM by 1% Ak/k.
These boration parameters of 26 gpm and 4000 ppm represent
typical values and are provided for the purpose of offering
a specific example.

SURVEILLANCE SR 3.1.9.1
REQUIREMENTS

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

(continued)
PA O V RD N TS 1 2 3 . .9 5R VI I N 2
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STE-SOM
B 3.1.9

BASES (continued)

SR 3.1.9.2

Prior demonstration that each CEA to be withdrawn from the
core during PHYSICS TESTS is capable of full insertion, when
tripped from at least a 50% withdrawn position, ensures that
the-CEA will insert on a trip signal. The 7 day Frequency
ensures that the CEAs are OPERABLE prior to reducing SDM
requirements to less than the limits of LCO 3.1.2.

SR 3.1.9.3

During MODE 3. verification that the reactor is subcritical
by at least the reactivity equivalent of the highest
estimated CEA worth ensures that the minimum negative
reactivity requirements are preserved. The negative
reactivity requirements are verified by performing a
reactivity balance calculation, considering the listed
reactivity effects:

a. RCS boron concentration,

b. CEA positions;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration; and

f. Samarium concentration.

The Frequency of 2 hours is based on the generally slow
change in required boron ccncentration, and it allows
sufficient time for the operator to collect the required
data.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.

2. 10 CFR 50.59.

3. Regulatory Guide 1.68, Revision 2, August 1978.

4. ANSI/ANS-19.6.1-1985, December 13. 1985.

5. UFSAR, Chapter 14.

6. 10 CFR 50.46.

7. UFSAR, Chapter 15.
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STE-MODES 1 and 2
B 3.1.10

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.10 Special Test Exceptions (STE) - MODES 1 and 2

BASES

BACKGROUND The primary purpose of these MODES 1 and 2 STEs is to permit
relaxation of existing LCOs to allow the performance of
certain PHYSICS TESTS. These tests are conducted to
determine specific reactor core characteristics.

Section XI of 10 CFR 50, Appendix B. "Quality Assurance
Criteria for Nuclear Power Plants and Fuel Processing
Plants" (Ref. 1), requires that a test program be
established to ensure that structures, systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. Testing
is required as an integral part of the design, fabrication,
construction, and operation of the power plant.
Requirements for notification of the NRC, for the purpose of
conducting tests and experiments, are specified in
10 CFR 50.59, "Changes, Tests, and Experiments" (Ref. 2).

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

a. Ensure that the facility has been adequately designed:

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

c. Verify assumiptions used for predicting plant response;

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

e. Verify that operating and emergency procedures are
adequate.

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

(continued)
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STE-MODES 1 and 2
B 3.1.10

BASES

BACKGROUND
(continued)

PHYSICS TESTS procedures are written and approved in
accordance with established formats. The procedures include
all information necessary to permit a detailed execution of
testing required to ensure-that design intent. is met.
PHYSICS TESTS are performed in accordance with these
procedures arnd test-results are approved prior to continued
power escalation and long term-power operation.

Examples&of PHYSICS.TESTS include determination of critical
boron concentration, CEA group worth, reactivity
coefficients, flux symmetry, and core power distribution.

APPLICABLE
SAFETY ANALYSES

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

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

In this test, the followina LCOs are suspended:

LCO 3.1.4,
LCO 3.1.5,
LCO 3.1.6,

LCO 3.1.7,

LCO 3.1.8.I

"Moderator Temperature Coefficient (MTC)";
"Control Element Assembly (CEA) Alignment";
"Shutdown Control Element Assembly (CEA)
Insertion Limits": T

"Regulating Control Element Assembly (CEA)
Insertion Limits (Fly)'";

"Part Length or Part Strength Control Element
Assembly (CEP)
Insertion Limits";

"Planar Radial PeaKing Factors";
"AZIMUTHAL POWER TILT (
"AXIAL SHAPE INDEX (ASI) ; and
"Control Element Assembly Calculators (CEACs)".

LCO
LCO
LCO
LCO

3.2.2,
3.2.3,
3.2.5.
3.3.3.

(continued)
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STE-Reactivity Coefficient Testing
B 3.1.11

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.11 Special Test Exceptions (STE) - Reactivity Coefficient Testing

BASES

BACKGROUND The primary purpose of Reactivity Coefficient Testing is to
permnit relaxation of existing LCOs to allow the performance
of certain PHYSICS TESTS. These tests are conducted to
determine isothermal temperature coefficient, moderator
temperature coefficient, and power coefficient.

Section XI of 10 CFR 50, Appendix B, "Quality Assurance
Criteria for Nuclear Power Plants and Fuel Processing
Plants" (Ref. 1), requires that a test program be
established to ensure that structures, systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that specified design
conditions are rot exceeded during normal operation and
anticipated operational occurrences must be tested. Testing
is required as an integral part of the design, fabrication,
construction, and operation of the power plant.
*Requirements for notification of the NRC, for the purpose of
conducting tests and experiments, are specified in
i0 CFR -C.59, "Changes, Tests, and Experiments" (Ref. 2).

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

a. Ensure that the facility has been adequately designed;

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

c. Verify assumptions used for predicting plant response:

d. Ensure that installation of equipment in the facility
has been tadc6mpfilshed in accordance with design; and

e. Verify that cperating and emergency procedures are
adequate.

To accomplish these objectives, testing is required prior to
initial criticality,- after each refueling shutdown, and
during startup, low power operation, power ascension, and at
power operation.

(continued)
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STE-Reactivity Coefficient Testing
B 3.1.11

BASES

BACKGROUND
(continued)

The PHYSICS TESTS requirements for reload fuel cycles ensure
that the operating characteristics of the core are
consistent with the design predictions and that the ccre can
be operated as designed (Ref. 4).

PHYSICS TESTS procedures:are written..and approved in
accordance with established formats. ;The procedures include
all information necessary'to permit a detailed execution of
testing required to ensure that design intent is met.
PHYSICS TESTS are performed in accordance.with these
procedures andvtest results areapproved prior to continued
power escalation and long term power operation.

Examples of PHYSICS TESTS include determination of critical
boron concentration, CEA groopiworth-, reactivity
coefficients, flux symmetry, and care power distribution.

APPLICA
SAFETY

BLE It is acceptable to suspend certain LCOs for PHYSICS TESTS
ANALYSES because fuel: damage criteria are not.exceeded. Even if an

accident occurs during PHYSICS TESTSwith one or more LCOs
suspended, fuel damage criteria are preserved because the
limits on power distribution and shutdown capability are
maintaineido.during PHYSICS TESTS.

Reference-54 defines requirements for'initial testing of the
facilfty>, including PHYS-ICS TESTS; Requirements for reload
fuel cycle-PHYSICS TESTS-are defined in ANSI/ANS-19.6.1-1985
(Ref, 4). Although these PHYSICS TESTS are generally
accomplished within the limits'-of all LCOs, conditions may
occur when one or more LCOs must be suspended to make
completion of PHYSICS TESTS possible or practical. This is
acceptable as long as the fuel design criteria are not
violated. As long as the linear'heat rate (LHR) and DNBR
remain within its limits, fuel design 'criteria are
preserved.

In this test, the'following LCOs are suspended:

LCO 3.1.7,

LCO 3.1.8,

LCO 3.4.1,

"Regulating Control Element A-ssembly (CEA)
-Insertion Limits";
"Part Length or Part Strength Control Element
Assembly (CEA)
Insertion Limits"; and
"RCS Pressure, Temperature, and Flow Limits"

(LCO 3.4.1.b, RCS Cold Leg Temperature only).

(continued)
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STE-Reactivity Coefficient Testing
B 3.1.11

BASES

APPLICABLE The safety analysis (Ref. 6) requires that the LHR and the
SAFETY ANALYSES departure from nucleate boiling (DNB)-parameter be

(continued) maintained within limits. The associated trip setpoints are
required to ensure these limits are-maintained.

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

During PHYSICS TESTS,,,'one or more of the LCOs that normally
preserve the LHR and DNB parameter limits may be suspended.
The results of the accident analysis are not adversely
impacted, however, f-LHR and:DNB parameters are verified to
be within thei'r.limiits while.t~he LCOs are suspended.
Therefore, SRs are placed.:as necessary to ensure that LHR
and DNB parameters remain within limits during PHYSICS
TESTS; Performance of these Survei'lances allows PHYSICS
TESTS to be conductedwithout decreasing the margin of
safety. ,

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

(continued)
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STE-Reactivity Coefficient Testing
B 3.1.11

BASES

APPLICABLE
SAFETY ANALYSIS

(continued)

PHYSICS TESTS meet the criteria for inclusion in the
Technical Specifications, since the component and process
variable LCOs suspended during PHYSICS TESTS meet
Criteria 1. 2, and 3 of 10 CFR 50.36 (c)(2)(ii).

LCO This LCO permits Part Length or Part Strength CEAs and
Regulating CEAs to be positioned outside of their normal
group heights and insertion limits, and RCS cold leg
temperature to be outside its limits during the performance
of PHYSICS TESTS. These PHYSICS TESTS are required to
determine the isothermal temperature coefficient (ITC), MTC,
and power coefficient.

The requirements of LCO 3.1.7, LCO 3.1.8, and LCO 3.4.1,
(for RCS cold leg temperature only) may be suspended during
the performance of PHYSICS TESTS provided.COLSS is in
service.

APPLICABILITY This LCO is applicable in rMODE 1 with THERMAL POWER > 20%
RTP because the reactor must be critical at THERMAL POWER
levels > 20% RIP to perform the PHYSICS TESTS described in
the LCO section.

ACTIONS A.1

With the LHR or DNBRioutslde the limits specified in the
COLR, adequate safety margin is not assured and power must

*be reduced to restore LHR and DNBR to within limits. The
required Completion Time of 15 minutes ensure prompt action
is taken to restore LHR or DNBR to within limits.

(continued)
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LHR
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Linear Heat Rate (LHR)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO.
limits or prevents potential fuel cladding failures that
could breach the primary fission product barrier and release
fission products to the reactor coolant in the event of a
Loss Of Coolant Accident (LOCA), ejected Control Element
Assembly (CEA) accident, or other postulated accident
requiring termination by a Reactor Protection System (RPS)
trip function. This LCO limits the damage to the fuel
cladding during an accident by ensuring that the plant is
operating within acceptable bounding conditions at the onset
of a transient.

Methods of controlling the power distribution include:

a. Using full strength, part length, or part strength CEAs
to alter the axial power distribution:

b. Decreasing CEA -nsertion-by boration. thereby
improving the radial power distribution; and

c. Correcting off optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (e.g., CEA
insertion and alignment limits), the power distribution does
not result in violation of this LCO. The limiting safety
system settings and this LCO are based on the accident
analyses (Refs. 1 and 2), so that specified acceptable fuel
design limits are not exceeded as a result of Anticipated
Operational Occurrences (AOOs), and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing, which is a significant factor in
controlling the axial power distribution.

(continued)
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LHR
B 3.2.1

BASES

BACKGROUND Power distribution is a product of multiple parameters,
(continued) various combinations of which may produce acceptable power

distributions. Operation within the design limits of power
distribution is accomplished by generating.operating limits
on the LHR and Departure from Nucleate Boiling (DNB).

Proximity to the DNB condition is expressed by the Departure
from Nucleate Boiling Ratio (DNBR), defined as the ratio of
the cladding surface heat flux required to~cause DNB to the
actual cladding surface heat flux. The minimum DNBR value
during both normal operation and AOs is the DNBR Safety
Limit as calculated by the CE-1 Correlation (Ref. 3) and
corrected for such factors as rod bow and grid spacers. It
is accepted as an appropriate margin to DNB for all
operating conditions.

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS)
and the Core Protection Calculators (CPCs). The COLSS and
CPCs that monitor Lhe core power.distribution are capable of
verifying that the LHP. and the DNBR do not exceed.their
limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating core
power operating limits corresponding to the allowable peak
LHR: ardDNBR.. The CPCs perform this function by
continuously calculating an actual value of DNBR and Local
Power Density (LPD' for comparison with the respective trip
setpoints.

The COLSS indicates continuouslyto the operator how far the
core is from the operating limi~ts and provides an audible
alarm if an operating limit is exceeded. Such a condition
signifies a reduction in-the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded by initiating a reactor trip.

The COLSS continually generates-an assessment of the
calculated margin for specified LHR and DNBR limits. The
data required for these assessments include measured incore
neutron flux, CEA positions, and Reactor Coolant System
(RCS) inlet temperature, pressure, and flow.

(continued)
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LHR
B 3.2.1

BASES

BACKGROUND
(continued)

In addition to the monitoring performed by the COLSS, the
RPS (via the 'PCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicate CEA positions. In this case, the CPCs assume a
minimum core power of 20% RTP because the power range excore
neutron flux detecting system is inaccurate below this power
level. If power distribution or other parameters are
perturbed as a result of an AOO. the high LPD or low DNBR
trips in the RPS initiate a reactor trip prior to exceeding
fuel design limits.

The LHR
ASI F
initialy

and DNBR algorithms are valid within the limits on
and Tq. These limits are obtained directly from
core or reload analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation or AOOs (Ref. 4).,

Thle power dictribution and CEA insertion and alignment LCOs
prevent core power distributions from reaching levels that
violate the following fuel design criteria:

a. During a LOCA, peak cladding temperature must not
exceed 2200 0F (Ref. 5):

b. During a loss cf flow accident, there must be at least
95. probability a- the 95% confidence level (the
95/95 DNB cri er 3n) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4);

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 al/gm (Ref. 6):
and

d. The control rods (excluding part length or part
strength rods) must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 7).

(continued)
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LHR
B 3.2.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The power density at any point in the core must be limited
to maintain the fuel design criteria (Refs. 4 and 5). This
is accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak. LHR and DNB
parameters are within operating limits supported by the
Accident analyses (Ref. 1) with due regard for the
correlations between measured quantities, the power
distribution, *and uncertainties in determining the power
distribution.

Fuel cladding failure during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
iso that the peak cladding'temperature does not exceed 22000F
(Ref. 5). Peak cladding temperatures exceeding 22000F cause
severe cladding-failure by oxidation due to a Zircaloy water
reaction..

The LCOs governing the LHR, ASI, CEAs. and RCS ensure that
these criteria are met as long as the'core is operated
within the ASI and.Fxy limits specified in the COLR, and
within the Tq limits. The latter are process variables that
characterize the three dimensional power distribution of the
reactor core.', Operation within the limits for these
variables ensures that their actual values are within the
ranges used in the accident analyses (Ref. 1).

Fuel cladding'damage does not occur from conditions outside
the limits. of.these LCOs-during normal operation. However,
,fuel'cladding damage could result -if an accident occurs from
ini'tial'conditi6n's'outside the limits of these LCOs. This
potential for fuel cladding damage exists because changes in
the power distributiQjn, can cause increased power peaking and
can correspondingly increase local LHR.

The LHR satisfies' Criterion 2 of 10 CFR 50 36 (c)(2)(ii).

L CO The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and Dr4BR operating limits. The power
distribution LCO limits are provided in the COLR. The
limitation on LHR ensures that in the event of a LOCA the
peak temperature of the fuel cladding does not exceed
22000F.

(continued)
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F
B3.2

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 Planar Radial Peaking Factors (FY)

BASES

BACKGROUND The purpose of tnis LCO is to limit the core power
distribution to the initial 'Values assumed'in the accident
analyses. Operation within the limits imposed by this LCO
either limits or prevents potential fuel cladding failures
that could breach the primary fission product barrier and
release fission products to the reactor coolant in the event
of a Loss Of Coolant Accident (LOCA), loss of flow accident,
ejected Control Element Assembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System (RPS) trip function. This LCO limits
damage to the fuel cladding during an accident by ensuring
that the plant is operating within acceptable conditions at
the onset of a transient.

Methods of controlling the power, distribution include:

a. Ust-ing full strength, part lengtn, or part strength
CEAs to alter the ax ia power distribution:

b. Decreasing CEA insertior by bora'tion, thereby
improving the radial power distribution: and

c. Correcting off optirnu n coditionis (e.g., a CEA drop or
maisbperation of the~ Uiit)' that cause margin
degradations.

The *core power distribution' is controlled so that, in
conjunction with'other' core operating parameters (CEA
insertion and alignment limits), the power distribution does
not result in violation of this LCO. Limiting safety system
settings and this LCO are based on the accident analyses
(Refs. I and 2), so that specified acceptable fuel- design
limits are not exceeded as a result of Anticipated
Operational Occurrences (AOOs), and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing,'which is a significant factor in
controlling axial power distribution. Power distribution is
a product of multiple parameters, various combinations of

(continued)
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F
B 3. 2)

BASES

BACKGROUND which may produce acceptable power distributions. Operation
(continued) within the design limits of power distribution is

accomplished by generating operating limits on Linear Heat
Rate (LHR) and Departure from Nucleate Boiling (DNB).

Proximnity to the DNB condition is expressed by the Departure
from Nucleate Boiling Ratio (DNBR)'. defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heatflux. The minimum DNBR value
during both norrmal operation and AOOs is the DNBR Safety
Limit as calculated by the CE-i Correlation (Ref. 3) and
corrected for such factors as rod bow and grid spacers, and
it is accepted as an appropriate margin to DNB for all
operating conditions.

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS)
and the Core Protection Calculators (CPCs). The COLSS and
CPCs that monitor the core power distribution are capable of
verifying that the LHR and the DNBR-do not exceed their
limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating core
powerioperatihg.limits corresponding to-the allowable peak
LHR and DNBR values, *The CPCs -perform this function by
continuously calculating actual values of DNBR and Local
Power Densiity QLPD) for comparison with the respective trip
setpoints.

DNBR penaltyfactors'are included in both the COLSS and CPC
DNBR calculations to.a cccommodate the effects of rod bow.
The amount of rod bow i;n each assembly,.is dependent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnup experience
greater rod bow. Conversely, fuel assemblies that receive
lower than average burnup. experience less- rod bow; In
design calculations for a reload core, each batch of fuel is
assigned a penalty applied to the maximum integrated planar
radial power peak: of the.batch- This penalty is correlated
with the amount of rod bow determined from the maximum
average assembly burnup of the batch. A single net penalty
.for the COLSS and CPCs is then determined from the penalties
associated with each batch that comprises a core reload,
accounting for the offsetting margins due to the lower
radial power peaks in the higher burnup batches.

The COLSS indicates continuously to the operator how far the
core is to the operating limits and provides an audible

(continued)
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BASES

BACKGROUND
(continued)

alarm if an operating limit is exceeded. Such a condition
signifies a reduction in the capability of the plant to-
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded for AOCs by initiating a reactor trip.

:The..COLSS continually generates an assessment of the
calculated margin for LHR and.DNBR specified limits. The
data required for these assessments include measured incore
neutron flux, CEA positions., and Reactor Coolant System
(RCS) inlet temperature. pressure, and flow.

.. j I

In addition to monitoring performed by the COLSS, the RPS
(via the CPCs).continually infers the core power

* distribution and thermal margins by processing reactor
coolant data, sigbnalsfrom.excore neutron-flux detectors,

- and input from redundant reed-switch assemblies that
indicates CEA posi-tion. Tn th-s case, the CPCs assume a
minimum core power of 20% RTP. This threshold is set at
'20% RIP because the power-range excore neutron flux
detecting system is inaccurate below this power level. If

-power distribution or other parameters a-re perturbed as a
result of. an AOO, the high LPD or low QNBR trips in the RPS
initiate a reactor trip prior to exceeding fuel design
limits.

The limnits on ASI, FXY, Arid T. represent limits within which
.the LHR and DNBR algorithms are valid.- These limits are
obtained directly from the initial core or reload analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal -operation or AOOs (Ref. 4). The power distribution
and CEA insertion and alignment LCOs prevent core power
distributionsfrom reaching levels that violate the
following fuel design criteria:

a. During a LOCA, peak cladding
exceed 2200'F (Ref. 5);

temperature must not

(continued)
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BASES

APPLICABLE b. During a loss of flow accident, there must be at least
SAFETY ANALYSES 95% probability at the 95% confidence level (the

(continued) 95/95 DNB criterion) that the hot fuel rod in the core
does. not experience-a DNB condition (Ref. 4);

c. During an ejected CEA accidentithe fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 6);
and

d. The control rods (excluding part length or part
strength rods) must be capable of shutting down the
reactor with a ininimum required SOM.with the highest
worth control rod stuck fully withdrawn (Ref. 7).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Refs. 4 and 5). This
result is accomplished by maintaining the power distribution
and reactor coolant condi ti ons so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analyses (Re4. 1) with due regard for the
correlations between measured quantities the power
distribution, and the uncertainties in the determination of
power distributicn.

Fuel cladding failurie during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 2200-F
(Ref. 5). Peak cladding temperatures exceeding 22000F cause
severe cladding failure by oxidation due to a Zircaloy water
reaction

The LCGs governirn LHR, ASI, CEAs, and RCS ensure that these
criteria are met as lorg as the core is operated within the
ASI and F limits sDecified in the COLR, and within the Tq
limits. The latter are process variables that characterize
the three dimensional power distribution of the reactor

.core. Operation within the lirits for these variables
ensures that their actual values are within the ranges used
in the accident analyses (Ref. 1).

Fuel cladding damage does not occur because of conditions
outside the limits of these LCOs for ASI, Fy, and Tq during
normal operation. However, fuel cladding damage results if
an accident occurs from initial conditions outside the
limits of these LCOs. This potential for fuel cladding
damage exists because changes in the power distribution can

(continued)
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B 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 AZIMUTHAL POWER TILT (Tq)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
either limits or prevents potential fuel cladding failures
that could breach the primary fission product barrier and
release fission products to the reactor coolant in the event
of a Loss Of Coolant Accident (LOCA). loss of flow accident,
ejected Control Element Assembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System (RPS) trip function. This LCO limits the
amount of damage'to the fuel cladding during an accident by
ensuring that the plant is operating within acceptable
conditions at the onset of a transient.

Methods of controlling the power distribution include:

a. Using full strength, part length, or part strength
CEAs to alter the axial power distribution;

b. Decreasing CEA iisertion-by L'oration, thereby
improving the radial power distribution: and

c. Correcting off optimum conditions, (e.g., a CEA drop
or misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (e.g., CEA
Insertion and aligrrnient limits), the power distribution does
not result in'violation of this LCO. The limiting safety
system settings and this LCO are based on the accident
analyses (Refs. 1 and 2), so that specified acceptable fuel
designlimits are not exceeded as a result of Anticipated
Operational Occurrences (AOOs) and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing, which is a significant factor in
controlling axial power, distribution.

(continued)
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BASES

BACKGROUND
(continued)

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions. Operation within the design limits of power
distribution.is accomplished by generating-operating limits
on the Linear Heat Rate (LHR) and the.Departure from
Nucleate Boiling (DNB).

Proximity to the DNB condition is iexpressed by the Departure
from.Nucleate Boiling Ratio (DNBR), defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heatL.flux. The minimum DNBR value
during both normal operation and AOOs is.the DNBR Safety
Limit as calculated by the CE-1 Correlation (Ref. 3) and
corrected for such factors as rod bow.and.grid spacers, and
it is accepted as an appropriate. margin to DNB for all
operating conditions.

There are two systems that-monitor core power distribution
online: the Core Operating-Limit Supervisory System (COLSS)
and the Core Protection, Calculators (CPCs)A. The COLSS and
CPCs that monitor the -core.;powerddistriibution are capable of
verifying that the LHR and. theADNBRdo not, exceed their
limits. .The COLSSp:erforms thits-functioni by continuously
monitoring the -core-power.distr-bution and calculating core
power operating Almits- corresponding to, the allowable peak
LHR and. ;ENBR, The .CPCs perf.orm this. functlion by
continuouslywcalculating actual values,.oflDNBR and Local
Power.ODensit-y..(L-PD)j.for compaVrson with the respective trip
setpoints. ,:.

A DNBR penalty: fac.tbr i.s' i.ncluded. i n the;:COLSS and CPC DNBR
calculation to ,accomimm d'ate,.the,,effects of rod bow. The
amount of rod tow jin- edach,-as.embly isdependent upon the
average burnup experienced by the.asseMbly. Fuel assemblies
that incur higher than average burnup experience greater
magnitude of rod.bow-. Conversely,-fuel assemblies that
receive lower than average burnup experience less rod bow.
In design calculations-for a:-reload core, each batch of fuel
is assigned a penalty applied to the.maximum integrated
planar radial power peak of the batch, This penalty is
correlated with the.amount of rod.bow that is determined
from the maximum average assembly burnup of the batch. A
single net penalty for the COLSS and CPCs is then determined
from the Penalties associated-with each batch that comprises
a core reload, accounting for the offsetting margins caused
by the lower radial power peaks in the higher burnup
batches,

(continued)
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BASES

BACKGROUND
(conti nued)

The COL.SS indicates contiruously to the operator how far the
core is from the operating limits and provides an audible-
jlarm if an operating limit is exceeded, -Such a condition
signiTfies a reductioh: in the capabi lity of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded fur AGOs by.ihitiating a reactor trip.

The COLSS continually generates an assessment of the
calculated margin for LHR and DNBR specified limits. The
data required for these assessments include measured incore
neutron flux data, CEA positions, and Reactor Coolant System

:(RCS) inlet temperature, pressure. and flow.

In addition to the monitoring performed by the COLSS, the
RPS (via the CPCs) continual-ly infers the core power
distribution and thermal margins by processing reactor
coolant dat a, signals from excore .neutron flux detectors,
arnd i nput from redundant reed swi tch assembl i es that
indicates CEA position. In this case, the. CPCs assume a
minimum core power of 20% RTP. This tihreshold is set at
20% RTP because the power range excore neutron flux
detection system is inaccurate below th.is power level. If
power distribution or other parame-ters are perturbed as a
result of an ACO, thre high local power density or low DNBR
tri ps 1`n the RPS initi ate a reactor trip prior to exceeding
fuel design:1 limits.

The 1 i mi ts on the ASI, Fy and Tq represent limits within
which the LHR and DNBR ma!gorithrms are valid. These limits
are obtained directly from the initial core or reload
analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
operation and AOOs. (Ref. 4). The power distribution and CEA

* insertion and alignment LCOs preclude core power
distri butions that violate the following fuel design
cri teri a:

>.Durinig a L1fA, peak cladding temperature must not
exceed 22000F (Ref.-5):

(conti nued)
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BASES

APPLICABLE b. During a loss of flow accident, there must be at least
SAFETY ANALYSES 95% probability at the 95% confidence level (the

(continued) 95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4):

c. Dur-ng a CEA ejection accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 6);
and

d. The control rods (excluding part length or part
strength rods) must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 7).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Ref. 1). This result
is accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analysis (Ref. 2) with due regard for the
correlations between measured quantities. the power
distribution, and uncertainties in the determination of
power d.stribution:

Fuel cladding failure during a LOCA is limited by
restrictina the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 22000F
(Ref. 1). Peak cladding temperatures exceeding 2200OF cause
severe cladding.-failiure-by oxidation due to a Zircaloy water
reaction.

The LCOs governing LHR, ASI, CEAs, and RCS ensure that these
criteria are met as long as the core is operated within the
AS! and F limits specified in the COLR, and within the Tq
limits. The latter are.process variables that characterize
the three dimensional power distribution of the reactor
core. Operation within the limits of these variables
ensures that their actual val ues are within the range used
in the accident analyses (Ref. 1'.

(continued)
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B 3.2.4

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 Departure from Nucleate Boiling Ratio (DNBR)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial value assumed in the accident
analyses. Specifically, operation within the limits imposed
by this LCO either limits or prevents, potential fuel
cladding failures that could breach'the primary fission
prod uct barrier and release fission products to the reactor
coolant in.the event of a Loss Of Coolant Accident (LOCA),
loss of flow accident, ejected Control Element Assembly
(CEA) accident, or other postulated accident requiring
termination by a Reactor Prdtection System (RPS) trip
function. This LCO limits the amount of damage to the fuel
cladd-ing during an accident by ensuring that the plant is
operating within acceptable conditions at the onset of a
transi ent.

Methods of controlilirig the power distribution include:

a. Using full strength, part length, or part strength CEAs
to alter the axial power distribution;

b. . Decreasing CEA irnsertion by boration, thereby
improving the radial power distribution; and

c. Correctirig off cptirrum.conaitions (e.g., a CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power d-csirlbution is controlled so that, in
conjunction with other core operating parameters (e.g., CEA
'insertion and alignrnaent limits), the power distribution does
hiot%'result in violation of this LCO. The limiting safety
system settings and this LCO are based on the accident
andlysis (Refs. 1 and 2), so that specified acceptable fuel
design limits are not exceeded as a result of Anticipated
Operational Occurrences (AOOs) and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
the xenon distribution skewing, which is a significant
factor in controlling axial power distribution.

(continued)
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BACKGROUND
(continued)

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions. Operation within the design limits of power
distribution is accompli-shed by generating operating limits
on the Linear Heat Rate (LHR)Yand the.Departure from
nucleate boiling (DNB)!:

Proximity to the DNB condition is.expressed by the DNBR,
defined as the ratio of the cladding surface heat flux
required to cause DNB to the actual cladding surface heat
flux. The minimum DNBR value'duringboth normal operation
and AOOs is the DNBR Safety Limit.as*:calculated by the CE-1
Correlation (Ref. 3) and corrected for such factors as rod
bows and grid spacers and it is accepted as an appropriate
margin to DNB for all operating conditions.

There are two systems that monitor core' power distribution
online: the Core Operating Limits Supervi:sory System
(COLSS) and the' Core Protection Cal-oblators (CPCs). The
COLSS and CPCs that monitor the core.'power. distribution are
capable of verifying.that.the:LHR andDNBR do not exceed
their limits. The COLSS performs this function by
continuously monitoring the!.corelpower;,distribution and
calculating core power operatinglimits corresponding to the
allowable peak LHR and DNBR'.- The. CPCs-perform this function
by continuously calcul'ating an .actuali;.value of DNBR and LPD
for comparison with the respecti ve, trJip setpoi nts.

A DNBR penalty factor is included in both the COLSS and CPC
DNBR ca culation to accommodate! theeffects of rod bow. The
amount of rod bow in each at'setly is dependent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnup experience
a greater magnitude of rod bow. Conversely, fuel assemblies
that receive lower than average burnup experience less rod
bow.; In design calculation<"for a reload core, each batch
of fuel is assigned a penalty.that is applied to the maximum
integrated planar radial power peak'of the batch. This
penalty is correlated with the amount of rod bow that is
determined from the maximum average-assembly burnup of the
batch. A single net penalty for the COLSS and CPCs is then
determined from the penalties associated with each batch
that comprises -a core-reload, accounting for the offsetting
margins due to the lower radial power peaks in the higher
burnup batches.

(continued)
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BACKGROUND
(continued)

The COLSS indicates continuously to the operator how far the
core is from the operating limits and provides an audible
&alarm when an operating limit is exceeded. Such a condition
signifies a reduction in the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded during AOOs by initiating a reactor trip.

The COLSS continually generates an assessment of the
-calculated margin for LHR and DNBR specified limits. The
data required for these.assessments include measured incore
neutron flux, CEA positions. and Reactor Coolant System
(RCS) inlet temperature, pressure, and flow.

* In addition to the monitoring performed by the COLSS, the
.RPS (via the CPCs) continually infers the core power
distribution aid thermal marg-',ns by processing reactor
coo.lant data, signals.,from excore.neutron flux detectors,
and input "rom redundant reed switch assemblies that

.rindicates CEA position. In. this. case,. he CPCs assume a
minimuim core power of, 20% RTP because the power range excore
neutron flux detecting system is inaccurate below this power
level. If power distribution or other.parameters are
perturbed as a result-of an AGO. the high local power
density or low ONBR trips, in the RPJinitiate a reactor trip
prior to exceeding fuel design limits.

The limits on AST. F, and ;Tq represent limits within which
the LHR ard D5NBR algorithms :are,'valid. These limits are
obtained di-rectIly from the-initial core or reload analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding.must riot sustain damage as a result of
normal operation-.ortAOOs, Ref. 4). The power distribution
and CEA insertion and alignment LCOs prevent core power
distributions-from~reaching levels that violate the
following fuel design criteria:

a. During a LOCA, peak cladding
- exceed.2200°F (Ref. 5);

temperature must not

(continued)
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BASES

APPLICABLE b. During a loss of flow accident, there must be at least
SAFETY ANALYSES 95% probability at the 95% confidence level (the

(continued) 95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 3);

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 6):
and

d. The control rods (excluding part length or part
strength rods) must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rcd stuck fully.withdrawn (Ref. 7).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Ref.. 4). This is
accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analyses (Ref. 1) with due regard for the
correlations between measured quantities, the power
distribution, and uncertainties in the determination of
power distribution.

Fuel cladding failure during a LOCA is limited by
rEstricting the maximm Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 22000F
(Ref. 4). Peak cladding temperatures exceeding 22000F may
cause..seve~re cladding failure by oxidation' due to a Zircaloy
water reaction.

The LCOs, governing L.H.R, ASI., CEAs, and RCS ensure that these
criteria are met as lonq<as the ccre is operated within the
ASI and F limits specified.in the COLR, and within the Tq
limits. Yhe latter are process variables that characterize
the three dimensional power distribution of the reactor
core.: Operation within the limits for these variables
ensures that their actual values are within the range used
in the accident analyses (Ref. 1).

(continued)
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B 3.2.5

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.5 AXIAL SHAPE INDEX (ASI)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assumed in the accident
analysis. Operation within the limits imposed by this LCO
either limits or prevents potential fuel cladding failures
that could breach the primary fission product barrier and
release fission products to the reactor coolant in the event
of aLcss Of Col ant Accident (LOCA), loss of flow accident,
ejected Control Element Assembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System (RPS) trip function.' This LCO limits the
amount of damage to the fuel cladding during an accident by
ensuring that'the'piant is operating within acceptable
conditions at the onset of a transient.'

Methods of controlling the axial power distribution include:

a. Using full strength, part length, or part strength CEAs
to alter the axial power distribution;

b. Decreasing CEA inserticn by boration, thereby
*hnproving the axial power distribution; and

c. Correcting oft opi-num conditions (e.g., a CEA drop or
mi'toperation ot the'unit) that.cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with ,other core operating parameters (CEA
insertion and alignment limits), the power distribution does
not result inviolation of this LCO. The limiting safety
system settings 'are:'based on the accident analyses (Refs. 1
and 2). so that'specified acceptable fuel design limits are
not exceeded as a result of Anticipated Operational
Occurrences (AOOs) and the limits of acceptable consequences
are not exceeded for other postulated accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing, which is a significant factor in
controlling axial power distribution.

(continued)
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BASES

BACKGROUND Power distribution is a product of multiple parameters,
(continued) various combinations of which may produce acceptable power

distributions. Operationwi-thin the design limits of power
distribution is accomplished by generating operating limits
on the Linear Heat Rate (LHR) and the Departure from
Nucleate Boiling (DNB).

Proximity to the DNB condition is expressed by the Departure
from Nucleate Boiling Ratio (DNBR).. defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux. The minimum DNBR value
during bothnormal operation and AOOs is the DNBR Safety
Limit as calculated by the CE-DECorrelation (Ref. 3), and
corrected for such factors-as rod bow and grid spacers, and
it is accepted as an appropriate margin to DNB for all
operating conditions.

There are two systemsthat-monitQr core power distribution
online: the Core OperatingLlrmit.5upervisory System (COLSS)
or the Core Protection Galcuilatvrs.(CPCs), The COLSS and
CPCs monitor the core-power,di$tribi4tion and are capable of
verifying that the LHR and PNBR do not exceed their limits.
The COLSS performs this.function by continuously monitoring
the core power distribution and calculating core power
operating limits corresponding to the allowable peak LHR and
DNBRJ The CPCs perform this function by-continuously
calculating actual values of DNBR ard! local power density
(LPD) for comparison with the respective trip setpoints.

A DNBR penalty factor is included in both the COLSS and CPC
DNBR calculations to accommoddtethe effects of rod bow.
The amount of rod bow it, each. assembly is dependent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnup experience
greater rod bow. Conversely, fuel assemblies that receive
lower than average burnup experience l.ess rod bow. In
design calculations for a read core, each batch of fuel is
assigned a penalty that is applied to the maximum integrated
planar radial power peak of the batch. This penalty is
correlated with the amount of rod bow that is determined
from the maximum average assembly burnup of the batch. A
single net penalty for the COLSS and CPC is then determined
from the penalties associated with-each batch that comprises
a core reload, accounting for the offsetting margins due to
the lower radial power peaks in the higher burnup batches.

(continued)
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BACKGROUND
(continued)

The COLSS indicates continuously to the operator how far the
core is from the operating limits and provides an audible
alarm if an operating limit is exceeded. Such a condition
signifies a reductionin the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an irnediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease. the RPS
ensures that the specified aeceptable fuel design limits are
not exceeded for-AOOs by initiating a reactor trip.

The COLSS continually-generates an assessment of the
calculated margin for LHR and DNBR specified limits. The
data required for thes- assessments include measured incore
neutron flux, CEA positions;, and Reactor'Coolant System
(RCS) inlet tcemperature, pressure, and flow.

In addition to the monitoring performed by the COLSS. the
RPS (via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from'excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicates CEA positior. Inn this case., the CPCs assume a
minimum core power of 290% RTP because the power range excore
neutron flux detecting system is inaccurate below this power
level. If power distribution or other parameters are
perturbed as a result of an A'OO, the high local power
density or low DNBR trips' in the RPS initiate a reactor trip
prior tor exceeding fuel design limits.

The limits on ASI, FX and 'Tq represent limits within which
the LHR and DNBR algor-thms are valid. These limits are
obtained directly from the initial core or reload analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
operation or AOOs (Ref. 4). The power distribution and CEA
insertion and'aligntent LCOs prevent core power
distributions from re'aching levels that violate the
following fuel design criteria:

a. During a LOCA, peak cladding temperature must not
exceed 22000F (Ref. 5);

(continued)
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APPLICABLE b. During a loss of flow accident, there must be at least
SAFETY ANALYSES 95% probability at the 95% confidence level (the

(continued) 95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4);

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed.280 cal/gm (Ref. 6):

d. The control rods (excluding part length or part
strengthirods) must be capab e of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 7).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Refs. 4 and 5). This
is accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analyses (Ref. 1) with due regard for the
correlations among measured quantities, the power
distribution, and uncertainties in the determination of
power distribution. .

Fuel cladding failure during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 22000F
.(Ref-5). Peak cladding temperatures exceeding 22000F may
cause-s.everecladding failure by oxicdation due to a Zircaloy
water reaction.

The LCOs governing LHR, ASI, and RCS ensure that these
criterIa-aremet as long as the core is operated within the
ASI and F. limits speci*f d in the COLR, and within the Tq
limits. Yhe latter are process variables that characterize
the three dimensional power distribution of the reactor
core. Operation within the limits for these variables
ensures that their actual: values are within the range used
in the accident analysis (Ref. 1).

Fuel cladding damage does not occur from conditions outside
these LCOs during normal operation. However, fuel cladding
damage results when an accident occurs due to initial
conditions outside the limits of these LCOs. This potential
for fuel cladding damage exists because changes in the power
distribution can cause increased power peaking and
correspondingly increased local LHRs.

(continued)
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AS I
B 3.2.5

BASES

APPLICABLE
SAFETY ANALYSES

(continued) The ASI satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
.inpu'ts to LHR and DNBR operating limits. The power
distribution LCO limits are p:rovided in the COLR. The COLR
provides separate limits that are based on different
combinations of COLSS and CEACs being in and out of service.

The limitation on ASI enasures that the actual
maintained within-the range of values used in
analyses. The ASI limits ensure that with Tq
upper limit.- the DNBR does not drop below the
Limit for AO0. "

ASI value is
the accident
at its maximum
DNBR Safety

APPLICABILITY Power distribution is a concern any time the reactor is
critical The power distribution LCOs, however, are only
applicable in MODE I above 20% RTP. The reasons these LCOs
are not applicable below 20% RTP are:

a.' The i'ncore neutron detectors that provide input to the
COLSS', which then calculates the operating limits, are
inaccurate due to the poor signal to noise ratio that
they experience at relatively low core power levels.

b. As a resultof this inaccuracy, the CPCs assume a
minimum core power of 20% RTP when generating the LPD
and DNBR trip signals'.;! When the core power is below
this level', the core is operating well below the

'thermal limits and the resjltant CPC calculated LPD
and DNBR trips are strongly conservative,

(conti nued)
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AS I
B 3.2.5

BASES

ACTIONS A.1

The ASI limits specified in the COLR ensure that the LOCA
and loss of flow accident criteria assumed in the accident
analyses remain valid. If the ASI exceeds its limit, a
Completion Time of 2 nours is allowed to restore the ASI to
within its specified limit. This duration gives the
operator sufficient time to reposition the regulating or
part length or part strength CEAs to reduce the axial power
imbalance. The magnitude of any potential xenon oscillation
is significantly reduced if the condition is not allowed to
persist for more than 2 hours.

B.1

If the ASI is not restored to within its specified limits
within the required Completion Time, the reactor continues
to operate with an axial power distribution mismatch.
Continued operation in this-cobifiguration induces an axial
xenon oscillation, and results in increased LHGRs when the
xenon redistr-ibutes.r. Reducing,-,thermal power to • 20% RTP
reduces the maximum LHR to a value that does not exceed the
fuel design liinits'if a design basis everit occurs. The
allowed Completion Time of 4 hours is reasonable, based on
operating experience, to reduce power in an orderly manner
and without challenging plant systems.

SURVEILLANCE SR 3.2.5.1
REQUIREMENTS

The ASI can be monitored by both the incore (COLSS) and
excore (CPC) neutron detector systems. The COLSS provides
the operator with an alarmif Tan ASI limit is approached.

Verification of the ASI every 12 hours ensures that the
operator is aware of changes in the ASI as they develop. A
12 hour Frequency for this Surveillance is acceptable
because the mechanisms that affect the ASI, such as xenon
redistribution or CEA drive mechanism malfunctions, cause
slow changes in the ASI, which can be discovered before the
limits are exceeded.

(continued)
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RPS Instrumentation - Operating
B 3.3.1

BASES

APPLICABLE Design Basis Definition (continued)
SAFETY ANALYSES

12, 13. Reactor Coolant Flow - Low

The Reactor Coolant Flow Steam Generator #1-Low and
Reactor Coolant Flow Steam Generator #2-Low trips
provide protection against an RCP.Sheared Shaft Event.
A trip is initiated when the pressure differential
across the primary side of either steam generator
decreases below a variable setpoint. This variable
setpoint stays below the pressure differential by a
preset value called the step function, unless limited
by a preset maximum decreasing rate determined by the
Ramp Function, or a set minimum value determined by
the Floor Function. The setpoints ensure that a
reactor trip occurs to limit fuel failure and ensure
offsiie doses are within 10 CFR 100 guidelines.

14. Local R ower Densr -1. High -

The CCs perform the calculations required to derive
'the DNBPR Anrd '7l par'r&meters and their associated RPS
tCri:ps. The 'DNBR1 - 'ow and LPD - High trips provide plant
protection during Jthe following AOOsand assist the
ESF systems in the miLigation of the following
accidents.
The LPD - High trip provides protection against fuel
centerline melting due to the occurrence of excessive
local power density peaks during the following AOOs:

* Decrease in Feedwater Temperature;
* increase in Feedwater Flow;
* rIncreased Mian Steam Flow (not due to the steam

fine rupture) Without Turbine Trip;

* .Uncontrolled CEA Withdrawal From Low Power;
* Uncontro-led :CEA Withdrawal at Power; and

* CEA Misoperation; Single Part Length CEA Drop
(for Units that have Part Length CEAs).

For the events listed above (except CEA Misoperation;
Single Part Length CEA Drop), DNBR - Low will trip the
reactor first, since DNB would occur before fuel
centerline melting would occur.

(continued)
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RPS Instrumentation - Operating
B 3.3.1

BASES

APPLICABLE Design Basis Definition (continued)
SAFETY ANALYSES

15. Depart ure from Nucleate BoilinQ Ratio (DNBR) - Low

The CPCs perform the calculations required to derive
the DNBR and LPD parameters and their associated RPS
-.,trips. The DNBR - Low and jLPD - High trips provide plant
protection during the following AOOs and assist the
ESF'systems -in the mitigation of the following
accidents.

* The DNBR.- Low tr.ip provides-protection against core
damage due to the occurrence of locally saturated
conditions in the limiting:(hot)'*channel during the
following events and.is.sthe primary reactor trip
(trips the reactor first) for'these events:

* Decrease inFeedwaterjTemperature;

X .Increase inFeedwa-ter,,Flow:

* : Increased Main Stbarri6ow (not due to steam line
rupO.ire) Without Turbine Trip:

* Increased, Main Steam Flow (rot due to steam line
-irupture) With. a Concurrent Single Failure of an

Active Component;,1 .
Ste-amn Lin&-Break Wi'th Concurrent Loss of Offsite
AC 'PolWer'
v Loss, O'fNQrwal7AC Power;.
-Partil:.Lossf df Forced ReacLor Coolant Flow:
Total Loss.Qf forced Reactor Coolant Flow;
Single Reactor Coolant Pump (RCP) Shaft Seizure;

.Uncontrolled CiA Withdrawal From Low Power;
* Uncontrolled CEA Withdrawal at Power;

* CEA Misoperatioi;:' CEA Drop;

* CEA'Misoperation; Part Length or Part Strength
CEA Subgroup Drop;
* .Primary Sample or Instrument Line Break; and

* Steam Generator Tube Rupture.

In the above list, only the steam generator tube
rupture, the RCP shaft seizure, and the sample or
instrument line break are accidents. The rest are
AOOs.

(continued)
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RPS Instrumentation - Operating
B 3.3.1

BASES

LCO The LCO requires all instrumentation performing an RPS
Function to be OPERABLE. Failure of any required portion of
the instrument channel renders the affected channel(s)
inoperable and reduces the reliability of the affected
Functions.

Actions allow mair tenance (trip channele) bypass of
individual channels. but,the bypdssl activates interlocks
that prevent operation with a second channel in the same
Function bypassed. With one channel in each Function trip
channel bypassed, this effectively places the plant in a
two-out-of-three logic configuration in those Functions.

Only the Allowable Values are specified for each RPS trip
Function in the LCO. Nominal trip setpoints are specified
in the plant specific setpoint-calculations. The nominal
setpoints are selectedto ensure the setpoints measured by
CHANNEL FUNCTIONAL TESTS do not exceed the Allowable Value
if the bistab,e is performing as required. Operation with a
trip setpoint less corservativethan the nominal trip
setpoint, but within its Allowable Value, is acceptable,
provided that operation and testing are consistent with the
assumptions of the plant specific setpoint calculations. A
channelYis inoperable if its actual trip setpoint is not
within its required Allowable Value. Each Allowable Value
specified 'is miore conservative than the analytical 'limit
assumed in the safety analysis in order to account for
instrumentuncertaintlies appropriate to the trip Function.
These uncertainties are defined in the "Plant Protection
System Selection of Trip Setpoint Values" (Ref. 7).

The Bases for the individual Function requirements are as
fol lows:

1. Vari'idble Over Power-High (RPS)

This.LCO repuires...all four channels of Variable Over
Power High (RPS) to be.,OPERABLE in MODES 1 and 2.

The Allowable Value is hith enough to provide an
operating envelope that prevents unnecessary Variable
Over Power-.High (RPS) reactor trips during normal
plant operations. When the RPS VOPT trip function is
credited in the safety analyses. the Allowable Value
is based on the analyses and is low enough for the
system to maintain a margin to unacceptable fuel or
fuel cladding damage should a positive reactivity
excursion event occur.

(continued)
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RPS Instrumentation - Operating
B 3.3.1

BASES

LCO 2. Logarithmic Power Level - High
(continued)

This LCO requires all four channels of Logarithmic
Power Level - High to be OPERABLE in MODE 2.

In MODES 3, 4, or 5 when the RTCBs are shut and the
CEA Drive System is capable of CEA withdrawal
conditions are addressed in LCO 3.3.2.

Tne Albowable Value is high enough to provide an
operating envelope that prevents unnecessary
Logarithmic Power Level - High reactor trips during
normal plant operations. The Allowable Value is low
enough for the system to maintain a margin to
unacceptable fuel cladding damage should a CEA
withdrawal event occur.

The Logarithmic Power Level - High trip may be bypassed
when logarithmic power is above 1E-4% NRTP to allow
the reactor to be brought to power during a reactor
starzup. This operating bypass is automatically
removed when logarithmic power decreases below
1E-4% NRTP. Above IE-4% NRTP, the Variable Over
Power - Hign and Pressurizer Pressure - High trips
provide protection for reactivity transients.

The automatlc bypass removal channel is INOPERABLE when
the associated Log power channel has failed. The
bypass function is manually controlled via station
operating procedures and the bypass removal circuitry
itself is fu ly capable of responding to a change in
the associated input bistable. Footnotes (a) and (b)
in Table 3.3.1-1 and (d) in Table 3.3.2-1 clearly
require an "automatc" removal of trip bypasses. A
failed Log channel may prevent, depending on the
failure mode, the associated input bistable from
changing-state as power transitions through the
automatic bypass removal setpoilnt.. Specifically, when
the indicated Log power channel is.failed high
(above 1E-4%), the automatic HirLog power trip bypass
removal feature in that channel cannot function.
Similarly, when the indicated-Log power channel is
failed low (below 1E-4%), the.automatic DNBR-LPD trip
bypass removal feature in that channel cannot function.
Although one bypass removal feature is applicable above
1E-4% NRTP and the other is applicable below 1E-4%
NRTP, both are affected by a failed Log power channel
and should therefore be considered INOPERABLE.

(continued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate
Boiling (DNB) Limits -

BASES I -

BACKGROUND These Bases address requirements for maintaining RCS
pressure, temperature, and flow rate within limits assumed
in the safety analyses. The safety analyses (Ref. 1) of
normal operating conditions-and anticipated operational
occurrences assume initial conditions within the normal
steady state envelope. The limits placed on DNB related
parameters ensure that these parameters will not be less
conservative than were assumed in the analyses and thereby
provide assurance that the minimum Departure from Nucleate
Boiling Ratio (DNBR) will meet the required criteria for
each of the transients analyzed.

':The LCO limits for minimum and maximum RCS pressures as
;measured at-the pressurizer are consistent with operation
within the nominal operating-envelope and are bounded by
those used as the initial pressures in the analyses.

The LCO limit for minimum and maximum RCS cold leg
temperatures are in accordance with the area of acceptable
operation shown in Figure 3.4.1-1, are consistent with
-neration at the indicated-power level, and are bounded by

those used as the-initial temperatures in the analyses.

The LCO-limit for minimum RCS flow rate is bounded by those
used.as!the initial flow rates in the analyses. The RCS
flow rate- is not~expected to vary during plant operation
with all punips running.,

. I

_=

APPLICABLE The requirements of.LCO 3.4.1 represent the initial
SAFETY ANALYSES conditions for D'NB limited transients analyzed in the safety

analyses (Ref. 1). The safety analyses have shown that
transients initiated from the limits of this LCO will meet
the ONBR criterion of, greater than or equal to the DNBR
Safety Limit. This is~ the acceptance limit for the RCS DNB
parameters. Changes to the facility that could impact these
parameters must be assessed for their impact on the DNBR
criterion.

(continued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

APPLICABLE The transients analyzed for include loss of coolant flow
SAFETY ANALYSES events and dropped or stuck Control Element Assembly (CEA)

(continued) events. A key assumption for the analysis of these events
-is that the core power distributiorl-is within the limits of
LCO 3.1.7-, '"Regulating.CEA-Inserti~on Limits"; LCO 3.1.8,
"Part Length or Part.Strehgth' CEA' Insertion Limits": LCO
3.2.3I, 'AZIMUTHAL POWER TILT CTq)":' and LCo 3.2.5, "AXIAL
SHAPE';INDEX (ASI .

'The RCS DNB limits Isatisfy Criterioh 2.of 10 CFR
50.56(c)(2)(iij.'-

LCO This LCD specifies limjts On the monitored process
variables - RCS pressuri~zer pressure, RCS. cold leg
temperature, and-iRCS totals f1ow rate.- to ensure that the
core operates wlthinlth lin.mits.-assumed for the plant safety
analyses. Operating' within 'these li mits will result in
meeting'the DNBR criteri�rion;I the evyet of a DNB limited
transient.. ,!

TheLCD numerical v~Tlhue:!for-m~njiumI flow rate is given for
the measurement location but has not been adjusted for
instrument error. Plant specific limits of instrument error
are establ.ished.by the.,plant staff to meet the operational
r6quireents of nin'imu;'' fl'pw Pate.

- 1 !~men s i i .n.

* + , - j :I'',1 - ,

APPLICABILITY In MODE'l for RCStflowrate, MODES 1 and 2 for RCS
pressurizer pressure, Mode 1 for RCS cold leg temperature,
and MODE 2.with Keff Ž2 Lfr RCS cold leg temperature, the
limits must be. maintained..during steady state operation in
order to ensure that ONBR Cri-teria will be met in the event
of an unplanned loss of forced coolant flow or other DNB
limited transient. In'aV1. other MODES, the power level is
low enough so that DNBR is not a concern.

(continued)
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MSSVs
B 3.7.1

B 3.7 PLANT SYSTEMS

B 3.7.1 Main Steam Safety Valves (MSSVs)

BASES .

BACKGROUND The primary purpose of the MSSVs is to provide overpressure
protection for the secondary system. The MSSVs also provide
protection against overpressurizing the Reactor Coolant
Pressure Boundary (RCPB) by providing a heat sink for the
removal of energy from the Reactor Coolant System (RCS) if the
preferred heat sink, provided by the Condenser and Circulating
Water System, is not available.

Five'MSSVs are located on each of the four main steam lines,
outside containment, upstream of the main steam isolation
valves, as described in the UFSAR, Section 5.2 (Ref. 1). The
MSSV rated capacity passes the full steam flow at
102% RTP (100% + 2% for instrument error) with the valves full
open. This meets the requirements of the ASME Code, Section
TII (Ref. 2). The MSSV design includes staggered setpoints,
according to Table 3.7.1-2, in the accompanying LCO, so that
only the number of valves needed will actuate. Staggered
setpoints reduce the potential for valve chattering if there
is insufficient steam pressure to fully open all valves.

APPLICABLE
SAFETY ANALYSES

The design basis for the MSSVs comes frorm Reference 2: its
purpose is to limit secondary system pressure to < 110% of
design pressure when passing 100% of design steam flow. This
design basis-is sufficient to cope with any Anticipated
Operational Occurrence (AOO) or accident considered in the
Design Basis Accident (DBA)'arid transient analysis.

The events that challenge the MSSV relieving capacity, and
thus RCS pressure, are those characterized as decreased heat
removal events, and are presented in the FSAR, Section 15.2
(Ref.' 3). Of these, the full power Loss Of Condenser Vacuum
(LOCV) event is the limiting AOO. An LOCV isolates the
turbine and condenser, and terminates normal feedwater flow to
the steam generators. Peak Main Steam System and Reactor
Coolant System (RCS) pressure occur before delivery of
auxiliary feedwater to the steam generators. The peak
pressures become high enough to actuate both the Main Steam
Safety Valves (MSSVs) and Pressurizer Safety Valves, but
remain less than 110% of the design (1397 and 2750 psia for
main steam system and RCS, respectively). The LOCV Secondary
Peak Pressure event is the limiting decrease in heat removal
transient for determining the maximum allowed thermal power
with inoperable MSSVs. (continued)
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MSSVs
B 3.7.1

BASES

APPLICABLE
SAFETY ANALYSES
(continued)

The limiting accident for peak RCS pressure is the full
power feedwater line break (FWLB), inside containment, with
the failure of the backflow check valve in the feedwater
line from the affected steam generator. Water from the
affected steam generator is assumed to be lost through the
break with minimal additional heat transfer from the RCS.
With heat removal limited to the unaffected steam generator,
the reduced heat transfer causes an increase in RCS
temperature, and the resulting RCS fluid expansion causes an
increase in pressure. The increase in Main Steam and
Reactor Coolant System pressure is mitigated by the relief
capacity of the Main Steam Safety Valves (MSSVs) and
pressurizer safety valves. The peak pressures do not exceed
120% of the design pressure (1524 psia and 3000 psia for
main steam and RCS, respectively). These results were found
acceptablelby the NRC based on the low probability of the
event.

The MSSVs satisfy Criterion 3 of 10CFR 50.36 (c)(2)(ii).

LCO . This LCO requires all MSSVs to be OPERABLE in compliance
with Reference 2. even though this is not a requirement of
the DBA analysis. This is because operation with less than
the full number of MSSVs requires limitations on allowable
THERMAL POWER (to meet Reference 2 requirements). and
acjustment to the Reactor Protection System trip setpoints.
These limitations are according to those shown in
Table 3.7.1-1 and&Required Actior A.2 in the accompanying
LCO.- An-,MSSV is consideredflnoperable if it fails to open
upon demand.

The OPERABILITY of the MSSVs is defined as the ability to
open within the setpoint tolerances.,rel-ieve steam generator
overpressure, and reseat when pressure has been reduced.
The OPERABILITY of the MSSVs is determined by periodic
surveillance testing in accordance with the Inservice
Testing Program.,;.

The lift settings, according to Table 3.7.1-2 in the
accompanyingLCO,' correspond to ambient conditions of the
valve at nominal operating temperature and pressure.

This LCO provides assurance that the MSSVs will perform
their designed safety function to mitigate the consequences
of accidents that could result in a challenge to the RCPB.

(continued)
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MSSVs
B 3.7.1

BASES

APPLICABILITY In MODES 1, 2 and 3, a minimum of six MSSVs per steam
generator are required to be OPERABLE, according to
Table 3.7.1-1 in the accompanying LCO, which is limiting and
bounds all lower MODES.

In MODES 4 and 5. there are no credible transients requiring
the 'MSSVs.

The steam generators are not normally used for heat removal
in MODES 5 and 6, and thus cannot- be overpressurized; there
is no requirement for the MSSVs to be OPERABLE in these
MODES.

ACTIONS The ACTIONS table is modified by a Note indicating that
separate Condition entry is allowed for each MSSV.

A.1 and A.2

When 10 MSSVs are OPERABLE per steam generator, THERMAL
POWER-is limited to 100% RTP per the Cperating Licenses, and
the VOPT allowable trip setpo-,nct is limited to 111.0% RTP
per TS Table 3.3.1-1.

An alternative to restcring inoperable MSSV(s) to OPERABLE
status is to reduce power in acc rdance with Table 3.7.1-1.
These reduced power levels, derived from the transient
analysis, comrpersate for degraded relieving capacity and
ensure that the results of the transient analysis are
acceptable.

The operator should limit the maximum steady state power
level to the value determined from Table 3.7.1-1 to avoid an
inadvertent overpower trip.

The Completion Time of 12 hours for Required Action A.2 is
based on operating experience in resetting all channels of
a protective function and on the low probability of the
-Occurrence of a transient that could result in steam
generator'ovehressure during this period.

(continued)
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MSSVs
B 3.7.1

BASES

ACTIONS
(continued)

B.1 and B.2

If the M5S.Vs cannot be restored to OPERABLE status in the
associated Completion Time-, r if one or more steam
generators,,have less than six-ISSVs OPERABLE, the unit must
be placed in, aIMODE i.n which the LCO does not apply. To
achieve this status, the. 'un'i t'must beplaced in at least
MODE 3 w1ithi'n 6 hours, .and.-inEM9DE-'4 within 12 hours. The
allowed. Coppletion Times are reasonable' based on operating
experience, to reach tbe requi.red unit conditions from full
power conditions in an orderly manner and without
challenging unit systems...

SURVEILLANCE
REQUIREMENTS

SR 3.7.1.1

This SR verifies the OPERABILITY of the MSSVs by the
verification of each MSSV lift setpoints in accordance with
the Inservice Testing Program. The ASME Code, Section XI
(Ref. 4). requires that safety and relief valve tests be
performed in accordance with ANSII/ASME OM-1-1987 (Ref. 5).
According to Reference 5, the following tests are required
for MSSVs:

a. Visual examination:

b. Seat tightness determination:

c. Setpoint pressure determination (lift setting);

d. Compliance with owner's seat tightness criteria; and

e. Verification of the balancing device integrity on
balanced valves.

The ASME Standard requires that all valves be tested every
5 years, and a minimum of 20% of the valves tested every
24 months. The ASME Code specifies the activities and
frequencies necessary to satisfy the requirements.
Table 3.7.1-2 allows a ± 3% setpoint tolerance for
OPERABILITY; however, the valves are reset to ± 1% during
the Surveillance to allow for drift.

(continued)
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MSSVs
B 3.7.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.7.1.1 (continued)

This SR is modified by a Note tl'nat allowsYentry into and
operation in MODE 3 prior to performing the SR. This is to
allow testing of the MSSVs at hot conditions. The MSSVs may
be either' bench tested or tested in situ-at hot conditions
using an assist device to simulate lift pressure. If the
MSSVs are not tested at hot condi.ions. the lift setting
pressure shall be corrected to ambient conditions of the
valve at operating temperature and pressure.

REFERENCES 1. UFSAR, Section 5.2.

2. ASME, Boiler and Pressure Vessel Code,
Article NC-7000, Class .2 Components.

3. UFSAR, Section 15.2.

Section III.

4.. ASME, Boiiler and Pressure
Subsection IWV.

5. ANSI/ASME OM-1-1987.

Vessel Code, Section XI,
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CST
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Condensate Storage Tank (CST)

BASES

BACKGROUND The CST provides a safety grade source of water to the steam
generators for removing decay and sensible heat from the
Reactor Coolant System (RCS). The CST is the primary source
of water for the Auxiliary Feedwater (AFW) System
(LCO 3.7.5, "Auxiliary Feedwater (AFW) System"). The steam
produced is released to the atmosphere by the Main Steam
Safety Valves (MSSVs) or the atmospheric dump valves.

When the main steam isolation valves are open, the preferred
means of heat removal is to discharge steam to the condenser
by the nonsafety grade path of the steam bypass control
valves. The condensed steam is returned to the CST by the
condensate pump draw-off. This has the advantage of
conserving condensate while minimizing releases to the
environment.

Because the CST is a principal component in removing
residual heat from the RCS, it is designed to withstand
earthquakes and other natural phenomena. The CST is
designed to Seismic Category I requirements to ensure
availability of the feedwater supply. Feedwater is also
available from the Reactor Makeup Water Tank (RMWT).

A description of the CST is found in the UFSAR,
Section 9.2.6 (Ref. 1).

APPLICABLE
SAFETY ANALYSES

The CST provides cooling water to remove decay heat and to
cool down the unit following all events in the accident
analysis, discussed in the UFSAR, Chapters 6 and 15 (Refs. 2
and 3, respectively). For anticipated operational
occurrences and accidents which do not affect the
OPERABILITY of the steam generators, the CST has sufficient
volume to maintain the plant for 8 hours at MODE 3, followed
by a cooldown to shutdown cooling (SDC) entry conditions at
the design cooldown rate.

(continued)
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CST
B 3.7.6

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The design basis events for the Auxiliary Feedwater System
which are presented in UFSAR Section 5.1.4 consider a loss
of offsite power as the single failure., coincident with the
initiating-event.; The-lirpiting,-Chapter 15 safety analysis
eventfor condensate-volume is the large feedwater line
break event followed by a loss of offsite power, as a result
of turbine trip, plus a single failure. *This bounds the
design basis assumpttions-jn Chapter-5..14; Single failures
that affect.thi.seventin'clude the- following:

a. The failure of .the diesel generator powering the motor
driven AFW pump (requiring additiona~l~_steam to drive
the remaining AFW pump turbine- and

b. The failure of the steam
longer time for cooldown
AFW pump).

driven AFW pump (requiring a
using only one motor driven

The limiting Single failure for FWLB with LOP is the
failure of the steam driven AFW pump.

A nonlimiting event considered in CST.inventory
determinations is a break either-in the main feedwater, or
essential AFW line near where the'.two join. This break has
the potential for dumping condensate.until terminated by
operator action, as the Auxiliary Feedwater Actuation System
would not detect a difference in pressure between the steam
generators f-or this creak location>'tThis loss of condensate
inventory is partially compensated by-the retaining of steam
generator inventory. A break-in the-non-essential AFW line
could have similar consequences onCT level but is not
controlled by AFAS. Actuation required operator action.

The CST satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO To satisfy accident analysis assurrptions, the CST must
contain sufficient cooli:ng water to remove decay heat for 4
hours following a reactor trip from 102%.RTP, and then cool
down the RCS to SDC entry conditions, assuming a coincident
loss of offsite power and the most adverse single failure.
In doing this it must retain sufficient water to ensure
adequate net positive suction head for the AFW pumps during
the cooldown, as well as to account for any losses from the
steam driven AFW pump turbine, or before isolating AFW to a
broken line.

(continued)
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CST
B 3.7.6

BASES

LCO The CST level required is a usable volume of Ž 300,000
(continued) gallons, which is based on holding the unit in MODE 3 for

8 hours, followed by a cooldown to SDC entry conditions at
750F per hour. This basis exceeds the level required by the
NRC Standard Review Plan Branch Technical Position, Reactor
Syscems Branch 5-1 (Ref. 4).

OPERABILITY of the CST is determined by.maintaining the tank
level at or above the minimum required level.

APPLICABILITY In MODES ;, 2, and 3, and in MODE 4. when steam generator is
being relied upon for heat removal, the CST is required to
be OPERABLE.

In MODES 5 and 6, the CST is riot required because the AFW
System is not required.

ACTIONS A.1 and A.2

If the CST level is not within the limit, the OPERABILITY of
the backup water supply (RMWT).;must be.verified within 4
hours. -

OPERABILIITY of the9RMWT~must-include initial alignment and
verifica;tion of the'OPERABILITY of. flow paths from the RMWT
to the AFW puriips. and avaiIability of 26 ft. (300,000 gal.)
of water in the RMWT;. The:CST level must be returned to
OPERABLE status;.within Tidays, as -the RMWT may be performing
this function in addition toits normal functions. The 4
hour Completion Time-is reasonable, based on operating
experience, to verify the OPERABILITY of the RMWT. The 7
day Completion-Time is reasonable, based on an OPERABLE RMWT
being available..and, the low probability, of an event
requiring the use of the water from the CST occurring during
this period.

(conti nued)
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CST
B 3.7.6

BASES

ACTIONS
(continued)

B.1 and B.2

If the CST cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a
MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4, without reliance on steam generator
for heat removal, within 24 hours. The allowed Completion
Times are reasonable, based on operating experience, to
reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit
systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.6.1

This SR verifies that the CST contains the required volume
of cooling water. (This level > 29.5 ft (300,000 gallons)).
The 12 hour Frequency is based on operating experience, and
the need for operator awareness of unit evolutions that may
affect the CST inventory between checks. The 12 hour
Frequency is considered adequate in view of other
indications in the control room, including alarms, to alert
the operator to abnormal CST level deviations.

REFERENCES 1. UFSAR, Section 9 2,.6.

2. UFSAR, Chapter.S.

3. UFSAR, Chapter 15.

4. NRC Standard Review Plan Branch Technical Position
(BTP) RSB5-1.
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Containment
B 3.6.1

BASES (continued)

LCO
(continued)

Type A leakage rate testing measures the overall leakage
rate of the containment. Type B leakage rate testing
measures the local leakage rate of blind flanges, air locks
and other devices which employ resilient seals. Type C
leakage rate testing measures the local leakage rate of
valves. Refer to reference 1 for a more detailed
definition.

Compliance with this LCO will ensure a containment
configuration, including equipment hatches, that is
structurally sound and that will limit leakage to those
leakage rates assumed in the safety analysis.

Individual leakage rates specified for the containment air
lock (LCO 3.6.2) and purge valves with resilient seals
(LCO 3.6.3) are not specifically part of the acceptance
criteria of 10 CFR 50, Appendix J, Option B. Therefore,
leakage rates exceeding these individual limits only result
in the containment being inoperable when the leakage results
in exceeding the overall acceptance criteria of 1.0 L,.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material into containment. In MODES 5 and 6,
the probability and consequences of these events are reduced
due to the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be
OPERABLE in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for containment
during MODE 6 are addressed in LCO 3.9.3, "Containment
Penetrations."

ACTIONS A.1

In the event containment is inoperable, containment must be
restored to OPERABLE status within 1 hour. The 1 hour
Completion Time provides a period of time to correct the
problem commensurate with the importance of maintaining
containment during MODES 1, 2, 3, and 4. This time period
also ensures that the probability of an accident (requiring
containment OPERABILITY) occurring during periods when
containment is inoperable is minimal.

(continued)
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Containment
B 3.6.1

BASES (continued)

ACTIONS
(contin

R 1 And R. 2
ued) -.

If containment cannot be-restored-toQ.PERABLE status within
the required Completion-,Time,"the ptiant must be brought to a
-MODE which the LC'O dobes not app~Ly. T; 'Tachieve this
statis, the plant must' bebrought to at least MODE 3 within
6 hours' and to MODE 5 within 36 hours. The allowed
'Completion Times are reasonable, based o operating
experience, to reach'the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.6.1.1

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage'rate test
requirements of the Containment Leakage Rate Testing
Program. The containment concrete V'isual examinations may
be performed during either power operation, e.g., performed
concurrently with 'other -contai n-'ent in-spction related
activities such as tendon testing, or during a
maintenance/refueling outage. The visual examinations of
the steel liner plate inside containment are performed
during maintenance or refueling outages since this is the
only time the liner plate is fully accessible.

Failure to meet air lock and purge valve with resilient seal
leakage limits specified in LCO 3.6.2 and LCO 3.6.3 does not
invalidate the acceptability of these overall leakage
determinations unless their contribution to overall Type A,
B, and C leakage causes that to exceed limits. As left
leakage prior to the first startup after performing a
required Containment Leakage Rate Testing Program leakage
test is required to be < 0.6 La for combined Type B and C
leakage and < 0.75 La for overall Type A leakage. At all
other times between required leakage rate tests, the
acceptance criteria is based on an overall Type A leakage
limit of < 1.0 La. At < 1.0 La the offsite dose
consequences are bounded by the assumptions of the safety
analysis.

SR Frequencies are as required by the Containment Leakage
Rate Testing Program. These periodic testing requirements
verify that the containment leakage rate does not exceed the
leakage rate assumed in the safety analysis.

(continued)
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Containment
B 3.6.1

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.6.1.2

For ungrouted, post tensioned tendons, this SR ensures that
the structural inte rity of the containment will be

'maintained in accordance with the'provisions of the
'Containment Tendon Surveillance Program. Testing and
Frequency;are in.accorida~nce-with' ASME Code Section XI,
Subsect'ion IWL (Ref': 4) 'and 'pplicable addenda as required
by 10 CFR 50.55a, except where an exemption or relief has
been authorized by the NRC.

REFERENCES 1. 10 CFR 50, Appendix J, Option B.

2. UFSAR, Section 3.8.

3. UFSAR, Section 6.2.

4. ASMECodde Section XI, Subsection IWL.
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