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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555

RIZONA PUBLIC SERVICE COMPANY ET A

DOCKET NO. STN 50-528

PALO VERDE NUCLEAR GENERATING STATION UNIT O.

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 69
License No. NPF-41

The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by the Arizona Public Service
Company (APS or the licensee) on behalf of itself and the Salt
River Project Agricultural'mprovement and Power District, El Paso
Electric Company, Southern California Edison Company, Public
Service Company of New Mexico, Los Angeles Department of Water and
Power, and Southern California Public Power Authority dated
March 19, 1992, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act) and the
Commission's regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the. application, the
provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted, in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR .Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.C(2) of Facility Operating License No. NPF-41 is hereby
amended to r ead as follows:
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3.

(2) Technical S ecificat'ions and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 69, and the Environmental Protection Plan
contained in Appendix B, are hereby incorporated into this
license. APS shall operate the facility in accordance with the
Technical Specifications and the Environmental Protection Plan,
except where otherwise stated in specific license conditions.

This license amendment is effective as of the date of issuance and must
be fully implemented no later than 60 days from the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Attachment:
Changes to the Technical

Specifications

C~ m.~~ Theodore R. Duay, Director
Project Directorate V
Division of Reactor Projects III/IV/V
Office of Nuclear Reactor Regulation

Date of Issuance: December 30, 1992
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ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 69 TO FACILITY OPERATING LICENSE NO. NPF-41

DOCKET NO. STN 50-528

Replace the following pages of the Appendix A Technical Specifications with
the enclosed pages. The revised pages are identified by amendment number and
contain vertical lines indicating the areas of change.

Remove

I
IV
V
XVII
XIX
XX
1-3
3/4 1-2
3/4 1-2a
3/4 1-4
3/4 1-5
3/4 1-6 through 3/4 1-15
3/4 1-16 through 3/4 1-20
3/4 1-21
3/4 1-22
3/4 1-23
3/4 1-24
3/4 1-25 through 3/4 1-30
3/4 1-31
3/4 1-32
3/4 1-33
3/4 1-33a
3/4 1-34
3/4 2-1,
3/4 2-3
3/4 2-4a
3/4 2-5
3/4 2-6 through 3/4 .2-7a
3/4 2-8 through 3/4 2-12
3/4 5-8
B 3/4 1-6
B 3/4 1-7
B 3/4 2-1 through B 3/4 2-3

Insert

I
IV
V
XVII
XIX
XX
1-3
3/4 1-2

',3/4 1-4.

3/4 1-5 through 3/4 1-14

3/4 1-15
3/4 1-16

3/4 1-17 through 3/4 1-22

3/4 1-23
3/4 1-24

3/4 2-1
3/4 2-3

3/4 2-5

3/4 2-6 through 3/4 2-10
3/4 5-8
B 3/4 1-6
B 3/4 1-7
B 3/4 2-1 through B 3/4 2-3
6-20a
6-20b
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DEFINITIONS

CORE OPERATING LIMITS REPORT

1.9a The CORE OPERATING LIMITS REPORT is the unit-specific document that
provides core operating limits for the current operating reload cycle. These
cycle-specific core operating limits shall be determined for each reload cycle
in accordance with Technical Specification 6.9.1. Plant operation within
these operating limits is addressed in individual specifications.

DOSE E UIVALENT I-13l
1.10 DOSE E(UIVALENT I-131 shall be that concentration of I-131 (microcuries/
gram) which alone would produce the same thyroid dose as the quantity and
isotopic mixture of I-131, I-132, I-133, I-134 and I-135 actually present.
The thyroid dose conversion factors used for this calculation shall be those
listed in Table III of TID-14844, "Calculation of Distance Factors for Power
and Test Reactor Sites."
E " AVERAGE DISINTEGRATION ENERGY

l. 11 E shall be the. average (weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling) of the sum
of the average beta and gamma energies per disintegration (in MeV) for isotopes,
other than iodines, with half-lives greater than 15 minutes, making up at
least 95K of the total noniodine activity in the coolant.

ENGINEERED SAFETY FEATURES RESPONSE TIME

1. 12 The ENGINEERED SAFETY FEATURES RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF actuation setpoint at the
channel sensor until the ESF equipment is capable of performing its safety
function (i.e., the valves travel to their required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel
generator starting and sequence loading delays where applicable.

FRE UENCY NOTATION

1. 13 The FRE(UENCY NOTATION specified for the performance. of. Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

GASEOUS RADMASTE SYSTEM

l. 14 A GASEOUS RADMASTE SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing for delay or holdup for the
purpose of reducing the total radioactivity prior to release to the environment.
l. 15 IDENTIFIED LEAKAGE shall be:

a. Leakage into closed systems, other than reactor coolant pump
controlled bleed-off flow, such as pump seal or valve packing leaks
that are captured and conducted to a sump or collecting tank, or

b. Leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the
operation of leakage detection systems or not to be PRESSURE
BOUNDARY LEAKAGE, or

c. Reactor Coolant System leakage through a steam generator to the
secondary system.

PALO VERDE " UNIT 1 1-3 AMENDMENT NO. 69
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l. 0 DEFINITIONS

The defined terms of this section, appear in capitalized type and are
applicable throughout these Technical Specifications.

ACTION

1. 1 ACTION. shall be that part of a specification which prescribes remedial
measures required under designated conditions.

AXIAL SHAPE INDEX

1.2 The AXIAL SHAPE INDEX shall be the power generated in the lower half of
the core less the power generated in the upper half of the core divided by the
sum of these powers.

AZIMUTHAL POWER TILT " T

1.3 AZIMUTHAL POWER TILT shall be the power asymmetry between azimuthally
symmetric fuel" assemblies.

CHANNEL CALIBRATION

1.4 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel output such that it responds with the necessary range and accuracy to
known values of the parameter which the channel. monitors. The CHANNEL
CALIBRATION shall encompass the entire channel including the sensor and alarm
and/or trip functions, and shall include the CHANNEL FUNCTIONAL-TEST.. The
CHANNEL CALIBRATION may be performed by any series of sequential, overlapping,
or total channel steps such that .the entire channel is calibrated.

CHANNEL CHECK

1.5 A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where
possible,, comparison of the channel. indication and/or status with other
indications and/or status. derived, from independent instrument channels
measuring the same parameter.

PALO VERDE - UNIT 1



REACTIVITY CONTROL SYSTEMS

SHUTDOMN MARGIN -
IK~ I. - ANY CEA NITIHDRANN

0

LIMITING CONDITION FOR OPERATION

3.1.1.2

a. The SHUTDOWN MARGIN shall be greater thlan or'qual to that specified
in the CORE OPERATING LIMITS REPORtt', anH

For T ld les. than or equal to 500'F, IKN 1 . hall'e less than'.99.,

APPLICABILITY: MODES 1„2", 3", 4", and 5" kitth dna fi>11'-length CEA fully or
partial1ly withdrawn.

ACTION:

b.

With the SHUTDOWN MARGIN less than'hat'sp'ecified in the CORE OPER-
ATING LIMITS REPORT, immediately initiate and continue boration at
greater than or equal to 26 gpm to'he rea'ct(ir coolant sy. tern of a
solution containing greater than or, equal 'to 4000 ppm boron or
equivalent until the required SHUTDOWN NRGIN is restored,,

and'ith

T l less than or equal to 500'F and K greater than or equal
to 0.95, immediately vary CEA positions'an'd)oh ini'tiate and continue
boration at greater than or equal to 26 gpm to the reactor cool'ant
system, of a solution containing greater than or equa'I to 4000 ppm
boron or equivalent until the required KN 1 is restored.

4.1.1.2.1 With any full-length CEA fully or partially wi thdrawn, the,SHUTDOWNI
MARGIN shall be determined to be greater than. or equal to that specified in the
CORE OPERATING LIMITS REPORT:

Within 1 hour after deteiction of an inoperable CEA(s) and at least
once per l2 hour.. thereafter while thk SEA(s) is inoperable. If
the inoperable CEA is immovable as a res ult of exces'sive friction
or mechanical interference or knowA tb be untrippable, th'e ab'ove
required SHUTDOWN MARGIN shall be increased by an amount at least
equal to the withdrawn worth of the immovable or untrippable CEA(0).

See Special Test Exceptions 3.10.1 and 3.10.9

PALO VERDE - UNIT 1 AMENDMENT NO. g8



REACTIVITY CONTROL SYSTEMS

SURVEILLANCE RE UIREMENTS Continued

b. When in MODE 1 or MODE 2 with k ff greater than or equal to 1.0, ateff
least once per 12 hours by verifying that CEA group withdrawal is
within the Transient Insertion Limits of Specification 3.1.3.6.

C. When in MODE 2 with k ff less than 1.0, within 4 hours prior toeff
achieving reactor criticality by verifying that the predicted
critical CEA position is within the limits of Specification 3. 1. 3. 6.

d. Prior to initial operation above 5X RATED THERMAL POWER after each
fuel loading, by consideration of the factors of e. below, with the
CEA groups at the Transient Insertion Limits of Specification 3 ~ 1.3.6.

e. When in MODE 3, 4, or 5, at least once per 24 hours by consideration
of at least the following factors:

l.
2.
3.

5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4. l. 1.2.2 When in MODE 3, 4, or 5, with any full-length CEA fully or partially
withdrawn, and T less than or equal to 5004F, K shall be determined to
be less than 0.95 i3 least once per 24 hours by con(i3eration of at least the
following factors:

l.
2.
3.

5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration

4. 1. 1.2.3'he overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within a 1.0X delta k/k at least once per 31
Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1. 1.2. l.e or 4. 1. 1.2.2. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel
loading.

PALO VERDE - UNIT 1 AMENDMENT NO. 23



II
REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION-

3.1.1.3 The moderator .temperature coefficient (MfC) shal'l be within the area
of Acceptable Operation specifii d in the CORE 6PEIAfING LIMITS4REPORT. The
maximum upper limit shall be le. s than or equal to + 0. 5 x 10 AK/K~F for a
power level of OX RATED THERMAL POWER with a'i'near 'ramp to OBK/K/'F at 100X
RATED THERMAL POWER.

APPLICABILITY: MODES 1 and 2"¹.,

ACTION:

With the moderator temperature coefficient, otstslid6 the area of Acceptable
Operation, be 'in at Teast HOT STANDBY within 6 hours.

RRRL IE!
77'.1.1.3.1

The MTC shall be determined to be within its limits by confirmatory
measurements. MTC measured values shall be extrapolated and/or compensated to
permit direct comparison with the above limits.
4. 1. 1.3.2 The MTC shall be determined at thd. following frequencies and THERMAL
POWER conditions during each fuel cycle::

a.

b.

C.

Prior to initial operation above 5X of RATED THERMAL POWER, after
each fuel loading.

At any THERMAL POWER, within 7 EFPD after, reaching a core average
exposure of 40 EFPD burnup into the current cycle.

At any THERMAL POWEIR, within 7 EFPD after reaching a core average
exposure equivalent to two-thirds of th0 expected current cycle
end-of-cycle core average burnup.

"With Keff greater than or equal to 1.0..

¹See Special Test Exception 3710.2.,

PALO VERDE " UNIT 1 3/4 1"4 AMENDMENT NO.gj'9
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REACTIVITY CONTROL SYSTEMS

MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION

3. 1. 1.4 The Reactor Coolant System lowest operating loop temperature (T ld)shall be greater than or equal to 552'F.

APPLICABILITY: MODES 1 and 2¹.

ACTION:

With a Reactor Coolant System operating loop temperature,(T ld) less thancold
552'F, restore T ld to within its limit within 15,minutes or be. in HOT

STANDBY within the next 15 minutes.

SURVEILLANCE RE UIREMENTS

4.1. 1.4 The Reactor Coolant System temperature (T, ld) shall be determined to
be greater than or equal to 552'F:

a. Within 15 minutes prior to achieving reactor criticality, and

b. At least once per 30 minutes when, the reactor is critical and the
Reactor Coolant System, T old is less than 557'F.col d

SMith Keff greater than or equal to 1.0.

PALO VERDE " UNIT 1 3/4 1-5 AMENOMENT NO. SN, 69



REACTIVITY CONTROL SYSTEMS

3/4. 1. 2 BORATION SYSTEMS

FLOW PATHS - SHUTDOWN

0

LIMITING CONDITION FOIR OPERATION

3.1.2.1 As a minimum, one of the following boron injection flow paths shall bie
OPERABLE:

a. If only the spent fuel pool in Specification 3.1.2.5a. is OPERABLE,
a flow path from the spent fuel pool via a gravity feed connection
and a chairging pump to the Reactor Coolant System.

b. If only the refueling water tank ir'> Specificati6n 3. 1.2.5b. is
OPERABLE, a flow path from the refueling water tank via either a
charging pump, a high pressure safety'njertion pump„ or a low pres-
sure safety injection pump to the Reactor Coolant System.

APPLICABILITY: MODES '5 and 6.

ACTION:

With none of the above flow pathis OPERABLE, 0uspenid all operations involling
CORE ALTERATIONS or positive reactivity changes,.

SURVEILLANCE RE UIREMENTS

4.1.2.1 At least one of the above required f'low paths shall be demonstrated
OPERABLE at least once pier 31 days by verifying that each va'lve. (manual,
power-operated, or automatic) in the flow path that i's not locked,, sealed,
or otherwise secured -in posit'ion, is in.its correct [~osition,.
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 At least two of the following three boron injection flow paths shall
be OPERABLE:

a. A gravity feed flow path from either the refueling water tank or 'the
spent fuel pool through CH-536 (RWT Gravity Feed Isolation Valve)
and a charging pump to the Reactor Coolant System,

b. A gravity feed flow path from the refueling water tank through
CH-327 (RWT Gravity Feed/Safety Injection System Isolation Valve)
and a charging pump to the Reactor Coolant System,

c. A flow path from either the refueling water tank or the spent fuel
pool through CH-164 (Boric Acid Filter Bypass Valve), utilizing
gravity feed and a charging pump to the Reactor Coolant System.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION'ith

only one of the above required boron injection flow paths to the Reactor
Coolant System OPERABLE, restore at least two boron injection flow paths to the
Reactor Coolant System to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next 6 hours; restore at least two flow paths to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4.1.2.2.1 At least two of the above required flow paths shall be demonstrated
OPERABLE:

a. At least once per 31 days by verifying that each valve (manual,
power-operated, or automatic) in the flow path that is not locked,
sealed, or otherwise secured in position, is in its correct position.

b. At least once per 18 months when the Reactor Coolant System is at
normal operating pressure by verifying that the flow path required
by Specification 3.1.2.2 delivers at least 26 gpm for 1 charging
pump and 68 gpm for two charging pumps to the Reactor Coolant System.

4. 1.2.2.2 The provisions of Specification 4.0.4 are not applicable for entry
into Mode 3 or Mode 4 to perform the surveillance testing of Specification
4. 1.2.2. l.b provided the testing is performed within 24 hours after achieving
normal operating pressure in the reactor coolant system.
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS " SHUTDOWN

Il

LIMITING CONDITION FOR OPERAlION

3. 1.2.3 At least one charging pump or one high p0e0sure 'saf'ety injection pump
or one low pressure safety injection pump in the boron injection flow path

'equiredOPERABLE pursuant to Specification 3. 1.2i.l shhll be OPERABLE and
capable of being powered from an OPERABLE emerqency lpower source.

APPLICABILITY: MODES 5 and B.

ACTION:

With no charging pump or high pressure safet'bh inji ction pump or low pressure
safety injection pump OPERABLE or capable of bein!y powered from an OPERABLE
emergency. power,soi>rce, suspend all oper'atiohs invol'ving CORE ALTERATIONS or
positive reactivitji changes.

EL

4. 1.2.3 No additional Surveillance Requirements other than those required by
Specification 4.0:5.
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS " OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.4 At least two charging pumps shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3,. and 4.

ACTION:

With only one charging pump OPERABLE, restore at least two charging pumps to
OPERABLE status within 72 hours or be in at least HOT STANDBY within,the next
6 hours; restore at least two charging pumps to OPERABLE status within the next
7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4. 1.2.4 No additional Surveillance Requirements other than those required
by Specification 4.0.5.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES " SHUTDOWN

LIMITING CONDITION FO,R OPERATION

3.1.2.5 As a minimum, aine of the following borated water sources shall be
OPERABLE:

a ~

b.

The spent fuel pool with:
1. A minimum borated water volume of 33,500 gallons and

2. A boron concentration of between 4000 ppm and 4400 ppm boron, and
3. A solution temperature between 60 N and 180 F.

The refueling water tank with...

l. A-minimumi contained borated water xiollume of 33,500 gallons
and

2. A boron concentration of between 4000 ppm and 4400 ppm boron,
and

3. A solution temperature between 60 0 and '120 F.

APPLICABILITY: MODES 5* and 6".

ACTION:

With no borated water sources OPERABLE, suspend'll operations involving CORE
ALTERATIONS or'ositive reactivity changes until at least one borated water
source is restored to OPERABLE status.

R ILIA CE REI NIRINENT

4.1.2.5
a N

b.

C.

The above required borated water soL|rcies 'shall be demonstrated OPERABLE!

At least once per 7 daiys by:
l. Verify',ing the boron concentration of the water, and

2. Verifying the contained borated water volume of the refueliing
water tank or the. spent fuel pool.

't

least once per 24 hiours by verifying ithe refueling water ta6k
temperature when it is the source Of bor"at0d water and the outsidk
air temperature is ioutside the 604F tib 3,'204F range.
At least once per 24. hiours.by verifying ithe spent fuel pool temperature
when it is the sourice of borated water and irradiated fuel is present
in the. pool.

"See Special Test Exception 3.10i.7.,
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135'-6" (30K)
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0 200 400 600
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560K
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(1) THE TANK LEVEL AND VOLUME SHOWN,ARE THE USEFUL LEVEL
AND VOLUME ABOVE THAT IN THE TANK WHICH IS REQUIRED
'FOR VORTEX CONSIDERATIONS

(2) DURING MODE 5 AND 6 ONE OF THESE BORATED SOURCES
SHALL 'CONTAIN'A MINIMUM OF 33,500 GALLONS

(3) THIS VOLUME IS NOT REQUIRED DURING MODE 6

FIGURE 3.1"1
MINIMUM BORATED MATER VOLUMES
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPI=RATING

LIMITING CONDITION FOIR OPERATION

3.1.2.6
a ~

b.

Each .of the following borated water sources shall be OPERABLE:

The spent fuel pool with:
1. A minimum borated water volume as specified in Figuri 3.1-1, and
2.. A boron concentration of between 4000 ppm and 4400 ppm boron, and
3. A solution temperature between 604lt'nd 1804F.

The refueling water tank with;.
l. A minimum contained borated wite'r vol'ume as speCified in

Figuire 3.1-1, ancl

2. A boron concentration of betwc.en 4000 and 4400 ppm of'oron, arid
3. A solution temperature between 60 F aind 120 F-'.

APPLICABILITY: MODES 1, 2,,",3,"'nd 4".,

ACTION:

a 0

b.

With the above required spent fuel pool inoperable, restore the pool~
to OPERABLE status within 72 hours or be in at 'least HOT STANDBY
within the next 6 hours; restore the above'equired spent fuel pool
to OPERABLE status within the next 7 days or be in COLD SHUTDOWN
within the next 30 hours.,

With the refueling water tank inoperable, restore the tank to UPEAABILE
status withiin 1 houir or be in at -least HOT STANDBY within the riiext
6 hours and in COLD SHUTDOWN within the following 30 hours.

SURUEIILWCE REIEIIIREIIRUII

4. 1.2.6 Each of the above required borated water sources shall be demonstrate'd
OPERABLE:

b.

C.

At least once per 7 days by:
1. Verifying thie boron concentration in the water, and

2. Verifying thie contained borated water voluii>e of the water source.
At least once per 24 hours, by verifying the refuel,ing water tank
temperature when the outside air temperature is outside the 60 F to
1204F range.

At least once per 24 hours 'Iby verif'ying the spent fuel pool tempera-
ture when irradiated fue11 is present in the pool.

See Special Test Exception 3., 10.7.
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REACTIVITY CONTROL SYSTEMS

BORON DILUTION ALARMS

LIMITING CONDITION FOR OPERATION

3.1.2.7 Both startup channel high neutron flux alarms shall be OPERABLE.

APPLICABILITY: MODES 3", 4, 5, and 6.

ACTION:

a 0

b.

With one startup channel high neutron flux alarm inoperable:
1. Determine the RCS boron concentration when entering MODE 3, 4,

5, or 6 or at the time the alarm is determined to be inoperable.
From that time, the RCS boron concentration shall be determined
at the applicable .monitoring frequency specified in the CORE
OPERATING LIMITS REPORT by either boronometer or RCS sampling~".

With both startup channel high neutron flux alarms inoperable:
1. Determine the RCS boron concentration by either boronometer and

RCS sampling"" or by independent collection and analysis of two
RCS samples when entering Mode 3, 4, or '5 or at the time both
alarms are determined to be inoperable. From that time, the
RCS boron concentration shall be determined at the applicable
monitoring frequency specified in the CORE OPERATING LIMITS
REPORT, as applicable, by either boronometer and RCS sampling""
or by collection and analysis of two independent RCS samples.If redundant determination of RCS boron concentration cannot be
accomplished immediately, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes until the method for
determining and confirming RCS boron concentration is restored.

2. When in MODE 5 with the RCS level below the centerline of the
hotleg or MODE 6, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes until at least one
startup channel high neutron flux alarm is restored to OPERABLE
status.

c. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE RE UIREMENTS

4. 1.2.7 Each startup channel high neutron flux alarm shall be demonstrated
OPERABLE by performance of:

*
Within 1 hour after the neutron flux is within the startup range following
a reactor shutdown.

""With one or more reactor coolant pumps (RCP) operating the sample should be
obtained from the hot leg. With no RCP operating, the sample should be
obtained from the discharge line of the low pressure safety injection (LPSI)
pump operating in the shutdown cooling mode.
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REACTIVITY CONTROL SYSTEMS

SURYEILERRCE REI UIIIERERIS EC I 'l
a. A CHANNEL CHECK:

l. At 'least once pe>r 12 hours.

2. When initially setting setpoints at the following times:

a) One hour after a reactor trip..
b) After a controlled. reactor shutdown: Within 1 hour after

the neutron flux is within the. startup range in MODE 3.

b. A CHANNEL FUNCTIONAL il'EST every 31 days of cumulative operation
during shutdown.
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REACTIVITY CONTROL SYSTEMS

3/4. 1.3 MOVABLE CONTROL ASSEMBLIES

CEA POSITION

LIMITING CONDITION FOR 'OPERATION

3. 1.3. 1 All full-length (shutdown and regulating) CEAs, and all part-length
CEAs which are inserted in the core, shall be OPERABLE with each CEA of a
given group positioned within 6.6 inches (indicated position) of all other
CEAs in its group.

APPLICABILITY: MODES 1" and 2".

ACTION:

a ~

b.

C.

With one or more full-length CEAs inoperable due to being immovable
as a result of excessive friction or mechanical interference or
known to be untrippable, determine that the SHUTDOWN MARGIN require-
ment of Specification 3. 1. 1.2 is satisfied within 1 hour and be in
at least HOT STANDBY within 6 hours.

With more than one full-length or part-length CEA inoperable or
misaligned from any other CEA in its group by more than 19 inches
(indicated position), be in at least HOT STANDBY within 6 hours.

With one or more full-length or part-length CEAs misaligned from any
other CEAs in its group by more than 6.6 inches, operation in MODES 1
and 2 may continue, provided that core power is reduced in accordance
with the limits specified in the CORE OPERATING LIMITS REPORT and that
within 1 hour the misaligned CEA(s) is either:

1. Restored to OPERABLE status within its- above specified"alignment
requirements, or

2. Declared inoperable and the SHUTDOWN MARGIN requirement of
Specification 3. 1. 1.2 is satisfied. After declaring the CEA(s)
inoperable, operation in MODES 1 and 2 may continue pursuant to
the requirements of Specifications 3. 1.3.6 and 3. 1.3.7 provided:

a) Within 1 hour the remainder of the CEAs in the group with
the inoperable CEA(s) shall be aligned to within 6.6 inches
of the inoperable CEA(s) while maintaining the allowable
CEA sequence and insertion limits and the THERMAL POWER
level restrictions of Specifications 3.1.3.6 and 3. 1.3.7
during subsequent operation.

"See Special Test Exceptions 3. 10.2 and 3.10.4.
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERAl IOIN~Conti~nued

ACTION: (Continued)

b) The SHUTDOWN NIARGIN r'equirement of Specification 3.ill.'2
's

determined at least once per 12 hour.'.

Otherwise, be in at least HOT STANDBY within 6 hours.

d.

e.

Mith one full-length CEA inoperablIe due'to'auses other'han
addressed by ACTION a , above, but within its above specified align-
ment requirements, operation in MODES 1 and 2 may continue pursuant
to the requirements o'F Specificatibn '3. l.'.3.6.

Mith one part-length CEA inoperable and inserted in the core,
operation may continue provided the alignment of the inoperable part
length CEA is maintained within 6.8 inches (indicated position) ofall other part-length CEAs in its group and the CEA is

maintained'ursuantto the requirements of Spt cifikat~ion 3. 1.3.7.

RVEI I NCE REIVUltIENENTS

4.1.3.1.1 The positiion of each full-length and part-length CEA shall be
determined to be within 6.6 inches (indicated position) of all othe> CEAs inits group at least once per 12 hours except during time intervals when one CEAC
is inoperable or when both CEAC. are inoperable, then verify the individual CEA
positions at least once per 4 hours.

4. 1.3. 1.2 Each full-'length CEA not fully inkerte8 ahd each part-length CEA
which is inserted in the core shall be determined to be OPERABLE by movement
of at least 5 inches 'in any one direction at least once per 31 days."

"Mith the exception that CEA 864 is exempt from this surveillance requirement
for the remainder of Cycle 2 operations (i.e., until restart from the second
refueling outage).
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REACTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANNELS - OPERATING

LIMITING CONDITION FOR OPERATION

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

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

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

c. The CEA pulse counting position indicator channel.

APPLICABILITY: MODES 1 and 2.

ACTION:

With a maximum of one CEA per CEA group having only one of the above required
CEA position indicator channels OPERABLE, within 6 hours either:

a. Restore the inoperable position indicator channel to OPERABLE
status, or

b. Be in at least HOT STANDBY, or

C. Position the CEA group(s) with the inoperable position indicator(s)
at its fully withdrawn position while maintaining the requirements
of Specifications 3. 1.3. 1, 3. 1.3.5, 3. 1.3.6 and 3.1.3.7. Operation
may then continue provided the CEA group(s) with the inoperable
position indicator(s) is maintained fully,.withdrawn,. except, during
surveillance testing pursuant to the requirements of Specification
4. 1.3. 1.2, and each CEA in the group(s) is verified fully withdrawn
at least once per 12 hours thereafter by its "Full Out" limit".

SURVEILLANCE RE UIREMENTS

4. 1.3.2 Each of the above required position indicator channels shall be
determined to be OPERABLE by verifying that for the same CEA, the position
indicator channels agree within 5.2 inches of each other at least once per
12 hours.

*CEAs are fully withdrawn (Full Out) when withdrawn to at least 144.75 inches.
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REACTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANNELS " SI.IUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.3.3 At, least aine CEA Reed..bewitch Position Trcinsi~itter indicator channe'l
shall be OPERABLE for each shutdown, regulating'r part-length CEA not fully
inserted.

APPLICABILITY: MODES 3", 4*, and!5".

ACTION:

Mith less than the above required position indicator channel(s) OPERABLE,i
immediately open thie reactor trip breakers.

iii Cf RftL iii.:Ni

4. 1.3.3 The above required CIEA Reed Switch Pos'iti'on'Tran. mitter indicator
channel(s) shall be determined to be OPERABLE by pieriFormance of' CHIANNEL
FUNCTIONAL TEST at least once per .L8 months.

Mith the reactor trip breakers in the closed

posi'tion.'ALO
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REACTIVITY CONTROL SYSTEMS

CEA DROP TIME

LIMITING CONDITION FOR OPERATION

3.1.3.4 The individual full-length (shutdown and regulating) CEA drop time,
from a fully withdrawn position, shall be less than or equal to 4 seconds from
when the electrical power is interrupted to the CEA drive mechanism until the
CEA reaches its 90X insertion position with:

a. T ld greater than or equal to 552 F, and

b. All reactor coolant pumps operating.

APPLICABILITY: MODES 1 and 2.

ACTION:

a ~ With the drop time of any full-length CEA determined to exceed
the above limit, restore the CEA drop time to within the above
limit prior to proceeding to MODE 1 or 2.

SURVEILLANCE RE UIREMENTS

4. l. 3.4 The CEA drop time of'ull-length CEAs shall be demonstrated through
measurement prior to reactor criticality:

a. For all CEAs following each removal and reinstallation of the reactor
vessel head,

b. 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, and

c. At least once per 18 months.
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'EACTIVITY CONTROL SYSTEMS

SHUTDOWN CEA INSERTION LIMIT

LIMITING CONOITION FON OPERATION

3. 1.3.5 All shutdown CEAs shall be withdrawn to at least 144.75 inches.

APPLICABILITY: MODES 1 and 2~¹.

ACTION:

With a maximum of one shutdown CEA withdrawn to less'han 144.75 inches,
except for surveillance te. ting pursuant to Specification 4. 1.3. 1.2,,
within 1 hour either:

a. Withdraw the CEA to at least 144.75 ihches, or

b. Declare the CEA inoperable and comply with Specification 3.1.3.1.

SURVEILLANCE RE UIREMENTS

4. 1.3.5 Each shutdown CEA shal,l be determined to 'be withdrawn to at least
144.75 inches:

Within 15 minutes prior to withdrawal of any CEAs in regulating
groups during an- approach to reactor, cri'ticality, and

b. At least once per 12 hours thereafter.'except during time intervals
when both CEAC's are inoperable, then verify the individual CEA
positions at least once per 4 hours.

See Special Test Exception 3,. 10.2.

¹With K ff greater than or equal to l.
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REGULATING CEA INSERTION 'LIMITS

LIMITING CONDITION FOR OPERATION

3. 1.3.6 The regulating CEA groups shall be maintained within the following
limits:

a. One or more CEAC's OPERABLE

1. The regulating CEA groups shall be limited to the withdrawal
sequence, and to the insertion limits¹¹ specified in the CORE
OPERATING LIMITS REPORT when the COLSS is in service or when
the COLSS is not in service. The CEA insertion between the Long
Term Steady State Insertion Limits and the Transient Insertion
Limits is restricted to:

a) Less than or equal to 5 Effective Full Power Days per 30
Effective Full Power Day interval, and

b) Less than or equal to 14 Effective Full Power Days per 18
Effective Full Power Months.

b.

2. CEA insertion between the Short Term Steady State Insertion
Limits and the Transient Insertion Limits shall be restricted
to ( 4 hours .per 24 hour interval.

Both CEAC's INOPERABLE (with or without COLSS in service)

Regulating CEA group 5 may be inserted no further than 127.5 inches
withdrawn which is the Transient Insertion Limit when both CEAC's are
inoperable.

Regulating CEA groups which are excluded by these insertion limits must be
maintained fully withdrawn > 144.75 inches, which is the Transient Insertion
Limit except for surveillance testing pursuant to Specification 4.1.3. 1.2.

APPLICABILITY: MODES 1" and 2"¹.

ACTION:

With the regulating CEA groups inserted beyond the Transient
Insertion Limits, except for surveillance testing pursuant to
Specification 4. 1.3. 1.2, within 2 hours either:

"See Special Test Exceptions 3.10.2 and 3.10.4.
¹With K ff greater than or equal to 1.

¹¹A reactor power cutback will cause either (Case 1) Regulating Group 5 or
Regulating Group 4 and 5 to be dropped with no sequential insertion of
additional Regulating Groups (Groups 1, 2, 3, and 4) or (Case 2) Regulating
Group 5 or Regulating Group 4 and 5 to be dropped with all or part of the
remaining Regulating Groups (Groups 1, 2, 3, and 4) being sequentially
inserted. In either case, the Transient Insertion Limit and the withdrawal
sequence specified in the CORE OPERATING LIMITS REPORT can be exceeded for
up to 2 hours.
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REGULATING CEA INSERTIONI LIMITS

4l

LIMITING CONDITION FOIR OPERATION~Contin~ued

ACTION: (Continued)

1. Restore the regu1latincI CIEA groups to within the limits, or

2. Reduce THERMAL POWEiR ais follows:

a) One or move CEAC's. OPERABLE

1) Reduce THIERRIAL POWER to less t,han. or equal to
that'ractionof RATED THERIMAL POWER which is allowed bg

the CEA group position specified in the CORE OPERATING
LIMITS REII'OR'T o)

2) Be i:n ait least HOT STAINDBY within 6 hours.

b) Both CEAC's INOPERABLE

Be in at least HOT STANDBY within 6 hours.

b.

C.

With the regulating CEA 'gr'oups ihserti~d betwe'en'th'e Lonjg Term Ste@dyi
State Insertion Lim'its a»d the Transient, Insertion Limits for
intervals greater than 5 EFPD per 30 IEFPD 'interval or greater thaA
14 EFPD per 18 Effective Full Power Mont'hs,', either;
1. Restore tlhe re!~ulating gr'oups 'to'wi'thin the Long Term Steady

State Insiertion Limits within 2 hours„ or

2. Be in at 'least HOT STANDBY within 6 hours.

With the reciulating CEA groups inserted between the Short Term
Steady State Insertion Liimits and the Transient Insertion Limits fov
intervals > 4,hours per 24 ihour interval, operat.ion may proceed
provided any subsequent incveaise in THERMAL POWER is restricted .to
< 5X of RATED iHERMAL POWER per hour.

SURVEILLANCE RE UIREMENTS

4. 1.3.6 The positiion of each regulating CLA group shall be determined to be
within the Transient Insertion Limits at, least once pier 12 hours except during
time intervals when thie PDIL Auctioneer Alarm Ciircuit. is inoperable, ov bbthl
CEAC's are inoperab'le, then verify the CEA group positions at least once

)ocr''ours.

The accumulated times during which the regulaiting CEA groups are
inserted beyond the Long Term Steady State Insertion Limits but within the
Transient Insertion Limits shall be determined at leaist once per 24 hourse
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REACTIVITY CONTROL 'SYSTEMS

PART LENGTH CEA INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.7 The part length CEA groups shall be maintained within the following
limits.,with. COLSS in service or out of service:

a. One or more CEACs OPERABLE

The part length CEA groups shall be limited to the insertion limits
specified in the CORE OPERATING LIMITS REPORT with PLCEA insertion
between the Long Term Steady 'State Insertion Limit and the Transient
Insertion Limit restricted to:

1. < 7 EFPD per 30 EFPD interval, and

2. < 14 EFPD per calendar year.

b. Both CEACs INOPERABLE

The part length CEA groups must be maintained fully withdrawn
(> 144.75 inches) which. is the Transient Insertion Limit when both
CEACs,are inoperable.

APPLICABILITY: MODES 1" and 2"

ACTION:

a e Mith the part length CEA groups inserted beyond the Transient
Insertion Limit, except for surveillance testing pursuant to
Specification 4. 1.3. 1.2, within two hours, either:

1. Restore the part length CEA groups to within the limits, or

2. Reduce THERMAL POWER as follows:

a) One or more CEACs OPERABLE

1) Reduce THERMAL POWER to less than or equal to that
fraction of RATED THERMAL 'POWER which is allowed by
the PLCEA group position specified in the CORE

OPERATING LIMITS REPORT

2) Be in at least HOT STANDBY within 6 hours.

b) Both CEACS INOPERABLE

Be in at least HOT STANDBY within 6, hours.

"See Special Test Exceptions 3. 10.2 and 3. 10.4.
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOII OPERATIOhl~Contin~ued

ACTION: (Continued)

b. With the part length CEA groups in<erted b6t0eeh the Long Term
Steady State Insertion Limit and the Transient Insertion Limit four
intervals > 7 EFPD per 30 EFPD interval or > 14 EFPD per calendar
year, either:

1. Restore the part length groups within the Long Term Steady
State Insertion Limit within two'ours,

'or'.

Be in at least HOT STANDBY withih 6
hbur"s.'RVI

E IR tlI:T

4. 1.3.7 The positions of the part length CEA groups'sh'all b'e determined to
be'ithinthe Transient )[nsertion Limit at least once per 12 hours except durihg

time intervals when b()th CEACs are inoperable, then verify the pa'rt length CEA
group positions at least once per 4 hours.
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3/4. 2 POWER DISTRIBUTION LIMITS

3/4 2.1 LINEAR HEAT RATE

LIMITING CONDITION FOR OPERATION

3.2.1 The linear heat rate limit spec'ified in the CORE OPERATING LIMITS REPORT
shall be maintained by one of the following methods as applicable:

a. Maintaining COLSS calculated core power less than or equal to. the
COLSS calculated power operating limit based on linear heat rate
(when COLSS is in service); or

b. Maintaining peak linear heat rate within its limit using any operable
CPC channel (when COLSS is out of service).

APPLICABILITY: MODE 1 above 20X of RATED THERMAL POWER.

ACTION:

With the linear heat rate limit not being maintained as indicated by:

COLSS calculated core power exceeding the COLSS calculated core
power operating limit based on, linear heat rate; or

2. Peak linear heat rate outside its limit using any operable CPC
channel (when COLSS is out of service);

within 15 minutes initiate corrective action to reduce the linear neat rate
to within the limits and either:

b.

Restore the linear heat rate to within its limits within 1 hour, or

Reduce THERMAL POWER to less than or equal to 20K of RATED THERMAL
POWER within the next 6 hours.

SURVEILLANCE RE UIREMENTS

4.2.1.1 The provisions of Specification 4.0.4 are not applicable.
4.2. 1.2 The linear heat rate shall be determined to be within its limit when
THERMAL POWER is above 20K of RATED THERMAL POWER by continuously monitoring
the core power distribution with the Core Operating Limit Supervisory System
(COLSS) or, with the COLSS out of service, by verifying at least once per
2 hours that the linear heat rate, as indicated on any OPERABLE Local Power
Density channel, is within its limit.
4.2. 1.3 At least once per 31 days, the COLSS Margin Alarm, shall be verified to
actuate at a THERMAL POWER level less than or equal to the core power operating
limit based on linear heat rate.
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POWER DISTRIBUTION LIMITS

3/4.2.2 PLANAR RADIAL PEAKING FACTORS " F
~X

LIMITING CONDITION FOR OPERATION

3.2.2 The measured PLANAR RADIAL PEAKING FACTORS (F ) shall be less than~or
xy

equal to the PLANAR RADIAI PEAKING FACTORS (F,' 'used 'in'th'e Core Operating
Limit Supervisory System (COLS I) and in the Co're Prdtection Calculators '(CPC)'.

APPLICABILITY: MODE 1 above 2t',lX of RATED THERMAL Pt)WER".

ACTION:

With an F exceeding a corresponding F , witlhin 6 hours either;,xy
xy'.

Adjust the CPC addressable constants'd increase the mult'iplier
applied to planar radlia'I peaking by a factor equivalent to greater

'hanor equal to F'," /F and restdict s'ub4equent operation so shalt 4xy xy
margin to the COLSS operating limits of at learnt $ (F„ /F„ ) - 1.0]
x 100K is maintained; or

b.

C.

Adjust the affected, PLANAR RADIAL PEAKING~FACTORS (F„ ) used ih %he

COLSS and CPC to a value greater Shah or &qual 'to'the measured
PLANAR RADIAL PEAKING FACTORS (F i) or

'y

Reduce THERMAL POWER to less than or equal to 20K'of RATED THERMAL

POWER.

E II »E

4.2.2.1 The provisions of Specifi'cation 4.0.4 are not applicable.

4.2.2.2 The measured PLANAR RADIAL PEAKING FACTORS (F, ) obtained by ustngxy
the incore detection system, shall be d'etermined to be less than or equal t'o

the PLANAR RADIAL PEAKING FACTORS (F, ), used, i'n the COLSS and CPC at th0
following intervals:

a. After each fuel loading with THERMAL POWER greater than 4I3X but
prior, to operation above 7l3X of RATED THERHAI POWER, and

b. At least once per 31,Effective Full Power Days.

*See Special TestilException 3. 10.2.
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POWER DISTRIBUTION LIMITS

3/4.2.3 AZIMUTHAL POWER TILT " T

LIMITING CONDITION FOR OPERATION

3.2.3 The AZIMUTHAL POWER TILT (T ) shall be less than or equal to the
q

following limits:

a. The AZIMUTHAL POWER TILT Allowance used in the Core Protection
Calculators (CPCs), and

b. 1. The limit specified in the CORE OPERATING LIMITS REPORT with COLSS

in service, or

b.2. T < 0.10 with COLSS out of service.

APPLICABILITY: MODE 1 above 20X of RATED THERMAL POWER".

ACTION:

With the measured AZIMUTHAL POWER TILT determined to exceed the
AZIMUTHAL POWER TILT Allowance used in the CPCs, within 2 hours
either correct the power tilt or adjust the AZIMUTHAL POWER TILT
Allowance used in the CPCs to greater than or equal to'the
measured value.

b. With the measured AZIMUTHAL POWER TILT determined to exceed the
limit specified in the CORE OPERATING LIMITS REPORT with COLSS in
service or 0.10 with COLSS out of service:
l. Due to misalignment of either a part-length or full-length CEA,

within 30 minutes verify that the Core Operating Limit Supervisory
System (COLSS) (when COLSS is being used to monitor the core
power distribution per Specifications 4.2.1 and 4.2.4) is
detecting the CEA misalignment.

2. Verify that the AZIMUTHAL POWER TILT is within its limit within
2 hours after exceeding the limit or reduce THERMAL POWER to
less than 50K of RATED THERMAL POWER within the next 2 hours
and verify,that the Variable Overpower Tr ip Setpoint has been
reduced as appropriate within the next 4 hours.

3. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50K of RATED THERMAL POWER may proceed provided that
the AZIMUTHAL POWER TILT is verified within its limit at least
once per hour for 12 hours or until verified acceptable at
95K or greater RATED THERMAL POWER.

"See Special Test Exception 3. 10.2.
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POWER DISTRIBUTION LIMIT~i

'E RVEILRNCE. REILCIRENENT.

4.2.3.1'he prov.isions of Specification 4.0.4 are not applicab'le.

4.2.3.2 . The AZIMUTHlAL POWER TILT shall be determined to be within its Ilikits
above 20K of RATED THEIRMAL POWER by:

a. Continuously monitoring tlhe tiltwith COLSS when the COLSS is
in service.

b.. Calculating the tilt at least once per 12! hours when the COLSS i'

out of ,service.

c. Verifying at least once per 31 days„ that the COLSS Azimuthal Ti,lt,
Alarm i,s actuated at an AZIMUTHAL PCIWEIR TILI les than or equal to
the AZIMUTHAL POWER TILT Allowanc'e a/se8 i'n the CPCs.

d. Using the incore detectors at lea'st 'once 'per 3'1 EFPD to indIependently
confirm the validity of the COLSS calculated AZIMUTHAL POWER TILT.

,PALO VERDE - UNIT 1 3/4 2-4 AMENDMENT NO. 3B



POWER DISTRIBUTION LIMITS

3/4. 2.4 DNBR MARGIN

LIMITING CONDITION FOR OPERATION

3.2.4 The DNBR margin shall be maintained by one of the following methods:

a. Maintaining COLSS calculated core power less than or equal to COLSS
.calculated core power operating limit based on DNBR (when COLSS is
in service, and either one or both CEACs are operable); or

b. Maintaining COLSS calculated core power less than or equal to COLSS
calculated core power operating limit based on DNBR decreased by the
allowance specified in the CORE OPERATING LIMITS REPORT (when COLSS
is in service and neither CEAC is operable); or

c. Operating within the region of acceptable operation specified in the
CORE OPERATING LIMITS REPORT using any operable CPC channel (when
COLSS is out of service and either o'e or both CEACs are operable);
or

d. Operating within the region of acceptable operation specified in the
CORE OPERATING LIMITS REPORT using any operable CPC channel (when
COLSS is out of service and neither CEAC is operable).

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER.

ACTION:

With the DNBR not being maintained:
l. As indicated by COLSS calculated core power exceeding the appropriate

COLSS calculated power operating limit; or
2. With COLSS out of service, operation outside the region of acceptable

operation specified in the CORE OPERATING LIMITS REPORT;

within 15 minutes initiate corrective action to increase the DNBR to within
the limits and either:

a. Restore the DNBR to within its limits within 1 hour, or

b. Reduce THERMAL POWER to less than or equal to 20X of RATED THERMAL
POWER within the next 6 hours.

SURVEILLANCE RE UIREMENTS

4.2.4. 1 The provisions of Specification 4.0.4 are not applicable.
4.2.4.2 The DNBR shall be determined to be within its limits when THERMAL
POWER is above 20K of RATED THERMAL POWER by continuously monitoring the
core power distribution with the Core Operating Limit Supervisory System
(COLSS) or, with the COLSS out of service, by verifying at least once per
2 hours that the DNBR, as indicated on any OPERABLE DNBR channel,
is within the limit specified in the CORE OPERATING LIMITS REPORT.

4.2.4.3 At least once per 31 days, the COLSS Margin Alarm shall be verified
to actuate at a THERMAL POWER level less than or equal to the core power
operating limit based on DNBR.
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POWER DISTRIBUTION LIMITS

3/4.2.5 RCS FLOW R.ATE

LIMITING CONDITION FOR OPERATION

3.2.5 The actual Reactor Coolant System total flow rate shall be greater than
or equal to 155.8 x 106 ibm/hr.

APPLICABILITY: MODE >L.

ACTION:

With the actual Reactor -Coolant System total-'flow 'rate determined to be 1'ess
than the above limit, reduce THERMAL POWER to less than 5X of RATED THERMAL
POWER within the next 4 hours.

SURVEILLANCE RE UIREMENTS

4.2.5 The actual Reactor Coolant System total flow rate shall be determiine6
to be greater than or equal to its li,mit at least once per 12 hours.
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POWER DISTRIBUTION LIMITS

3/4.2.6 REACTOR COOLANT COLD LEG TEMPERATURE

LIMITING CONDITION FOR OPERATION

3; 2.6 The reactor coolant cold leg temperature (T ) shall be within the Area
of Acceptable Operation shown in Figure 3.2-1.

APPLICABILITY: MODE 1". and 2"¹.

ACTION:

With the reactor coolant cold leg temperature exceeding its limit, restore the
temperature 'to within its limit within 2 hours or be in HOT STANDBY within
the next 6 hours.

SURVEILLANCE RE UIREMENTS

4.2.6 The reactor coolant cold leg temperature shall be determined to be
within its limit at least once per 12 hours.

"See Special Test Exception,3. 10.4.
¹With K ff greater than or equal to 1eff

PALO VERDE - UNIT 1 3/4 2-7 AMENDMENT NO. g7, 69



REACTOR COOLANT COL'D LEG TEMPERATURE ve CORE POWER LEVEL.

580 1 ~ li

575

EE. 570
O

~ 565

C

o. 560
X
LIJ

g 555

o 550

570
EBB

AREA, OF ACCEFTABLE

552

Qi8,

562

540

J M L
>0 20 30 40 50 60 70 80 90 100

CORE POWER LEVEL,% OF RAYEDTHERMALPOWER

FIGURE 3.2"1

REACTOR COOLANT COLD LEG TEMPERATURE'VS'ORE POWER LEVEL

PALO VERDE - UNIT 1 3/4 2-8 AMENDMENT NO. 69



POWER DISTRIBUTION LIMITS

3/4.2.7 AXIAL'HAPE INDEX

LIMITING CONDITION FOR OPERATION

3.2.7 The core average AXIAL SHAPE INDEX (ASI) shall be maintained within the
limits specified in the CORE OPERATING LIMITS REPORT:

APPLICABILITY: MODE 1 above 20X of RATED THERMAL POWER".

ACTION:

With the core average AXIAL SHAPE INDEX outside the limits specified in the CORE
OPERATING, LIMITS REPORT, restore the core average ASI to.within its limit within
2 hours or reduce THERMAL POWER to less than 20K of RATED THERMAL POWER within
the next 4 hours.

SURVEILLANCE RE UIREMENTS

4.2.7 The core. average AXIAL SHAPE INDEX shall be determined to be within its
limit at least once per 12 hours using the COLSS or any OPERABLE Core Protection
Calculator channel.

See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS

3/4.2.8 PRESSURIZER PRESSURE

LIMITING CONDITION FOIE OPERATION

3.2.8 The pressurizer pressure shall be maihta'in6d .between 2025 psia and
2300 psia.

APPLICABILITY: MODES 1 and 2.

ACTION:

With the pressurizer pressure outside its above limits, restore the pressur|~
to within its limit, within 2 hours or be in at least HOT STANDBY within the
next 6 hours.

4.2.8 The pressurizer pressure shall be determined to be within its limit at
least once per 12 hours.
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'MERGENCY 'CORE COOLING SYSTEMS

3/4.5.4 REFUELING WATER TANK

LIMITING CONDITION FOR OPERATION

3.5.4 The refueling water tank (RWT) shall be OPERABLE with:

a. A minimum borated water volume as specified in Figure 3.1-1 of
Specification 3.1.2.5, and

b. A boron concentration between 4000 and 4400 ppm of boron, and

c. A solution temperature between 60 F and 120 F.

APPLICABILITY.: MODES 1, 2, 3, and 4.

ACTION:

With the refueling water tank inoperable, restore the tank to OPERABLE status
within 1 hour or be in at least HOT STANDBY within 6 hours and in COLD SHUTDOWN
within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4.5.4 The RWT shall be demonstrated .OPERABLE:,

a. At least once per 7 days by:

l. Verifying the contained borated water, volume in the tank,, and..

2. Verifying the boron concentration of the water.

b. At least once,per 24 hours by. verifying the RWT temperature when
the (outside) air temperature is outside the 60 F to 120 F range.
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REACTIVITY CONTROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES Continued

and LSSS setpoints determination. Therefore, time limits have been imposed on
operation with inoperable CEAs to preclude such adverse conditions from
developing.

V

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. Therefore,
the ACTION statements applicable to inoperable CEA position indicators permit
continued operations when the positions of CEAs with inoperable position
indicators can be verified by the "Full In" or "Full Out" limits.

CEA positions and OPERABILITY of the CEA position indicators are required
to be verified on a nominal basis of once per 12 hours with more frequent
verifications required if an automatic monitoring channel is inoperable.
These verification frequencies are adequate for assuring that the applicable
LCOs are satisfied.

The maximum CEA drop time restriction is consistent with the assumed CEA
drop time used in the safety analyses. Measurement with T ld greater than orcol d
equal to 552 F and with all reactor coolant pumps operating ensures that the
measured drop times will be representative of .insertion times experienced
during a reactor trip at operating conditions.

Several design steps vere employed to accommodate the-possible CEA guide
tube wear which could arise fren CEA vibrations when fully withdrawn.
Specifically, a programmed insertion schedule vill be used to cycle the CEAs
between the full out position ("FULL OUT" LIMIT) and 3.0 inches inserted over
the fuel cycle. This cycling vill distribute the possible guide tube wear
over a- larger area, thus minimizing any effects. To accommodate this
programmed insertion schedule, the fully withdrawn position vas redefined, in
some cases, to be 144.75 inches or greater.

The establishment of LSSS and LCOs requires that the expected long- and
short-term behavior of the radial peaking factors be determined. The long"
term behavior relates to the variation of the steady-state radial peaking
factors with core burnup and is affected by the amount of CEA insertion
assumed, 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 perturbations
depend upon the expected use of the CEAs during anticipated power reductions
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REACTIVITY CONTROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES ~Continuedlg

and load maneuvering. Analyses are performed biased on the expected mode of
operation of the NSSS (base load maneuvering>, etc.) and'rom these analyses
CEA inser tions are determined and a con. isterit set of rad'ial peaking factors
defined. The Long Term Steady State and Short Term Insertion Limits ai e deter-
mined based upon the assumed mode of operation used in the analyses and proWide
a means of preserving the assumptions on CEA inlsertions used. The limits spec'i-
fied serve to limit the behavior o'F the radial peaking factors within thel bounds
determined from analysis. The actions specif'ied serve to li:mit the extent of ~

radial xenon redistribution effects to those'acii:or6modat'ed'in the analyses. The
Long and Short Term Insertilon Limits of Specifiicat.ions 3.1.3.6 and 3.1.3.7

are'pecifiedfor the plant whi'ch has been designed for primarily base loaded'. opera-
tion but which has the abi,lity to accommodate a limited amount of load maneuvering.

The Transient Insertion ILimits of ~pecifications 3.1,3.6 and 3.1.3.7~ arid ~

the Shutdown CEA Insertion Limits of Specification 3.,1.3.5 ensure that (1) the
minimum SHUTDOWN- MARGIN is maintained, and'2) the p6te'ntial'ffects of a'EA

'jectionaccident are limited to acceptable levold. 'o'ng-'term operation at the
Transient Insertion Limits is not permitted since such operation could have
effects on the core power distribution which couldl invalidate assumptions used
to determine the behavior of the radial peaking factors.

The PVNGS CPC and COLSS systems are responsible for the safety and monito'ririg
functions, respectively, of'he reactor core.'OLSS'monitors the DNB

Poker'peratingLimit (POL) and var'ious operating parameters to help the operator'ma'in-'ain

plant operation within the limiting conditions for'peration (LCO). Operat-
ing within the LCO guarantees that in the event ofl ari Anticipated Operational
Occurrence (A00), the CPCs will provide a reactor trip in. time to prevent'ri-

'cceptablefuel damage.

The COLSS reserves the Required Overpower Margin (ROPM) to account, f'or'th'e
Loss of Flow (LOF) and CEA misoperation transients. When the COLSS is Out of
Service (COOS), the monitoring function =is performed via the CPC calculat'iori of
DNBR in conjunction wi'th Technical Specification COOS Limi't Lines specifi'ed'in'he

CORE OPERATING LIMITS REPORT which „restrict the reactor power, sufficiently
to preserve the ROPM.

The reduction of the CEA deviation penalties in accordance with the CEAC
'ControlElement Assembl.'y.Calculator) sensitivity reduction program has beck

performed. This task involved setting many of the inward single CEA deviation
penalty factors to 1.0. An inward CEA deviation event in effect would not be

'ccompaniedby the applicat.ion of the CEA deviation penalty in either the CPC
DNB and LHR (Linear Heat Rate) calculations for those CEAs with the reduced
penalty factors. The protection for an inward CEA deviation event, is thu's
accounted for separately.
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REACTIVITY CONTROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES Continued

If an inward CEA deviation event occurs, the current CPC algorithm applies two
penalty factors to each of the DNB and LHR calculations. The first, a static
penalty factor, is applied upon detection of the event. The second, a xenon
redistribution penalty, is applied linearly as a function of time after the
CEA drop. The expected margin degradation for the inward CEA deviation event
for which the penalty factor has been reduced is accounted for in two ways.
The ROPM reserved in COLSS is used to account for some of the margin degrada-
tion. Further, a power reduction in accordance with the curve in the CORE
OPERATING LIMITS REPORT is required. In addition, the part length CEA maneuver-
ing is restricted in accordance with limits specified in the CORE OPERATING
LIMITS REPORT to justify reduction of the PLR deviation penalty factors.

The technical specification permits plant operation if both CEACs are considered
inoperable for safety purposes after this period.
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3/4. 2 POWER DISTRIBUTION LIMITS

BASES

3/4.2. I LINEAR HEAT RATE

The limitation, on linear heat rate ensures that in the event of a LOCA,
the peak temperature of the fuel cladding will not exceed 2200'F.

Either of the two core power distribution monitoring. systems, the Core
Operating Limit Supervisory System (COLSS) and the Local Power Density channels
in the Core Protection Calculators (CPCs), provide adequate monitoring of the
core power distribution and are capable of verifying that the linear heat rate
does not exceed its limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating a core power operating
limit corresponding to the allowable peak linear heat rate. Reactor operation
at or below this calculated power level assures that the limits specified in
the CORE OPERATING LIMITS REPORT are not exceeded.

The COLSS calculated core power and the COLSS calculated core power
operating limits based on linear heat rate are continuously monitored and
displayed to the operator. A COLSS alarm is annunciated in the event that the
core power exceeds the core power operating limit. This provides adequate
margin to the linear heat rate operating limit for normal steady-state opera-
tion. Normal reactor power transients or equipment failures which do not
require a reactor trip may result in this core power operating limit being
exceeded. In the event this occurs, COLSS alarms will be annunciated. If the
event which causes the COLSS limit to be exceeded results in conditions which
approach the core safety limits, a reactor trip will be initiated by the Reactor
Protective Instrumentation. The COLSS calculation of the linear heat rate
includes appropriate penalty factors which provide, with a 95/95 probability/
confidence level, that the maximum linear heat rate calculated .by COLSS is
conservative with respect to the actual maximum linear heat rate existing in
the core. These penalty factors are determined -from the. uncertainties
associated with planar radial peaking measurement, engineering heat flux
uncertainty, axial densification, software algorithm modelling, computer
processing, rod bow, and core power measurement.

Parameters required to maintain the operating limit power level based on
linear heat rate, margin to DNB, and total core power are also monitored by the
CPCs. Therefore, in the event that the COLSS is not being used, operation
within the linear heat rate limit can be maintained by utilizing any operable
CPC channel. The above listed uncertainty and penalty factors plus those asso-
ciated with the CPC startup test acceptance criteria are also included in the
CPCs.
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POWER DISTRIBUTION LIMITS

BASES

0

3/4.2.2 PLANAR RADIAL PEAKING FACiORS

Limiting the values of'he PLANAR RADIAL; PEAKING FACTORS (F„, ) used in the
COLSS and CPCs to values equal to or greater 'thorn 'thg measured PLANAR RADIAL
PEAKING FACTORS (F„ ) provides assurance that the limits calculated by CO'LSS

and the CPCs remain valiid. Data from the incore detectors a'e used for
determining the measured PLANAR RA()IAL PEAKING I=ACTORS. A minimum core power
at 20K of RATED THERMAL IPOWER is a.sumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20K RATED THERMAL POWER, threshold is due to the neutron
flux detector system being inaccurate below 20X coreipower. 'ore noise level
at low power is too large to obtain usable detector readings,. The periodic
surveillance requirements f'r determining the measured PLANAR. RADIAL PEAKING
FACTORS provides assurance that the PLANAR RADIAL PEAKING FACTORS used in
COLSS and the CPCs remain valid throughout the fuel cycle. Determining the
measured PLANAR RADIAL PEAKING FAC10R'S after each fuel loading prior to
exceeding 70'f RATED THERMAl POWER provides additional assurance that the
core was proper ly loaded,.

3/4.2.3 AZIMUTHAL POWER TILT - T

The limitations on the AZIMUTilALPOWER TILT are provided to ensure thai
design safety margins are maintained. An AZIMU1HAL POWIER TILT greater thorn
the limit specified in the CORE OPERATING LIMIT.i REPORT with COLSS in service
or 0.10 with COLSS out of service is not expected anal iF it -.hould occur,
operation is restricted to on1ly those condition. required to identify the causi
of the tilt. The tilt, i. normally calculated by COLSS. A mjinimum core power
of 20K of RATED THERMAL POWER is assumed by the CPIDs in its input to COLS'S f'r
calculation of AZIMUTHAL POWER TILT. The 20K RATE(0 TiHERMAL POWER threshold is
due to the neutron flux detector system being inacicurate below 20K core

power.'ore

noise level at low power is too 'large to obtain usable detector
readings.'he

surveillance requirements spiecified when COLSS is orat of service provide an
acceptable means of detecting thie pire. ence ofi a isteady-state tilt. It is
necessary to explicitly account for power asymmetries because the radial

peak-'ng

factors used in the core powier di. tribution calcu'lations are based on an
untilted power distribution.

The AZIMUTHAL POWER TILT is equa'I to (Pt-)) , t'( -1.0 where:
AZIMUTHAL POWER TILT is measured by assuming that the ratio of the p6we'r

at any core location in the presence of a tilt to the untilted power at the
location is of the form:

ti 1 t untilt q
g

where:

T is the peak fractional tilt ampltitude at'he core periphery
g is the radia1I normalizing factor
8 is the azimuthal core location
e, is the azimuthal core location of maximum tilt
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POWER DISTRIBUTION LIMITS

BASES

AZIMUTHAL POWER TILT - T (Continued)
q

unt.lt is the .ratio of the power at a core location in the presence
of a tilt to the power at that location with no tilt.
The AZIMUTHAL POWER'ILT allowance used in the CPCs is defined as the
value of CPC addressable constant TR-l.O.

3/4.2.4 DNBR MARGIN

The limitation on DNBR as a function of AXIAL SHAPE INDEX represents a
conservative envelope of operating conditions consistent with the safety analy-
sis assumptions and which have been analytically demonstrated adequate to main-
tain an acceptable minimum DNBR throughout all anticipated operational occur-
rences. Operation of the core with a DNBR at or above this limit provides
assurance that an, acceptable minimum DNBR will be maintained in the event of a
loss of flow transient.

Either of the two core power distribution monitoring systems, the Core
Operating Limit Supervisory System (COLSS) and the DNBR channels in the Core
Protection Calculators (CPCs), provide adequate monitoring of the core power
distribution and are capable of verifying that the DNBR does not violate its
limits. The COLSS performs this function by continuously monitoring the core
power distribution and calculating a core operating limit corresponding to the
allowable minimum DNBR. The COLSS calculation of core power operating limit
based on DNBR includes appropriate penalty factors which provide, with a 95/95
probability/confidence level, that the core power limits calculated by COLSS
(based on the minimum DNBR Limit) are conservative with respect to the actual
core power limit. These penalty factors are determined from the uncertainties
associated with planar radial peaking measurement, engineering heat flux, state
parameter measurement, software algorithm modelling, computer processing, rod
bow, and core power measurement.

Parameters required to maintain the margin, to DNB .and-.total core power are
also monitored by the CPCs. Therefore, in the event that the COLSS is not
being used, operation within the limits specified in the CORE OPERATING LIMITS
REPORT can be maintained by utilizing a predetermined DNBR as a function of
AXIAL SHAPE INDEX and by monitoring the CPC trip channels. The above listed
uncertainty and penalty factors are also included in the 'CPCs which assume a
minimum core power of 20X of RATED THERMAL POWER. The 20X RATED THERMAL POWER
threshold is due to the neutron flux detector system being less accurate below
20'ore power. Core noise level at low power is too large to obtain usable
detector readings.

A DNBR penalty factor has been included in the COLSS and CPC DNBR calcu-
lations to accommodate the effects of rod bow. The amount of rod bow in each
assembly is dependent upon the average burnup experienced by that assembly.
Fuel assemblies that incur higher average burnup will experience a greater
magnitude of rod bow. Conversely, lower burnup assemblies will experience less
rod bow. In design calculations, the penalty for each batch required to com-
pensate for rod bow is determined from a batch's maximum average assembly
burnup applied to the batch's maximum integrated planar-radial power peak. A
single net penalty for COLSS and CPC is then determined from the penalties
associated with each batch, accounting for the offsetting margins due to the
lower radial power peaks in the higher burnup batches.
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3/4.2.5 RCS FLOW RATE.

This specification is provided to ensure that. the actual RCS total,flow,
rate is maintained at or above. the minimum value used in the safety analyses.i
The minimum value used in the safety analyses is 95K of the design flow rate
(164.0 x 10 ibm/hr) or 155.8 x 10s ibm/hr. i The actua'1 RCS flow rate ia deter-I
mined by direct measurement and an uncertainty associated with that measurement
is considered when comparing actual RCS flow'rate'to the minimum required value
of 155.8 x 10s ibm/hr..

3/4. 2. 6 REACTOR COOLANT COLD LEG TEMPERATURE

This specification is provided to ensure that the actual value of reactor
coolant cold leg temperature is maintained within the range of values used in
the safety analyses.

'3/4. 2.7 AXIAL SHAPE INDEX

This specification is provided to ensure that the actual value of the, core
average AXIAL SHAPE INDEX is maintained within the range of values used in the
safety analyses.

3/4.2.8 PRESSURIZER 'PRESSURE:

This specification is provided to ensurle that the actual value of
pressurizer pressure is maintained within'he range of values used in the
safety analyses.

PALO VERDE - UNIT 1 B 3/4 2-4 AMENDMENT NO. 24
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'ORE OPERATING LIMITS REPORT

6.9. 1. 9 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

a ~

b.

C.
d.
e.
f.
g.
h.

Shutdown Margin KN 1
- Any CEA Withdrawn for Specification 3. 1. 1.'2

Moderator Temperature Coefficient BOL and EOL limits for Specification
3.1.1.3
Boron Dilution Alarms for Specification 3.1.2.7
Movable Control Assemblies - CEA Position for Specification 3.1.3.1
Regulating CEA Insertion Limits for Specification 3.1.3.6
Part Length CEA Insertion Limits for Specification 3.1.3.7
Linear Heat Rate for Specification 3.2.1
Azimuthal Power Tilt - T for Specification 3.2.3

q
DNBR Margin for Specification 3.2.4
Axial Shape Index for Specification 3.2.7

6.9. 1. 10 The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC in:

a ~

b.

C.

d.

"CE Method for Control Element Assembly Ejection Analysis,"
CENPD-0190-A, January 1976 (Methodology for Specification 3. 1.3.6,
Regulating CEA Insertion Limits).

"The ROCS and DIT Computer Codes for Nuclear Design," CENPD-266-P-A,
April 1983 (Methodology for Specifications 3.1.1.2, Shutdown Margin
KN 1

- Any CEA Withdrawn; 3. l. 1.3, Moderator Temperature Coefficient
BOL and EOL limits and 3.1.3.6, Regulating CEA Insertion Limits),

"Safety Evaluation Report related to the Final Design of the Standard
Nuclear Steam Supply Reference Systems CESSAR System 80, Docket No.
STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1'(March 1983),
No. 2 (September 1983), No. 3 (December 1987) (Methodology for
Specifications 3. l. 1.2, Shutdown Margin KN 1

- Any CEA Withdrawn;
3. l.1.3, Moderator Temperature Coefficient BOL and EOL limits;
3. 1. 2. 7, Boron Dilution Alarms; 3.1.3. 1, Movable Control
Assemblies - CEA Position; 3.1.3.6, Regulating CEA Insertion Limits;
3.1.3.7, Part Length CEA Insertion Limits and 3.2.3 Azimuthal Power
Tilt - T ).

"Modified Statistical Combination of Uncertainties," CEN-356(V)-P-A
Revision Ol-P-A, May 1988 (Methodology for Specification 3.2.4, DNBR
Margin and 3 '.7 Axial Shape Index).
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e. "Calculational Methods for the CE Large Break LOCA Evaluation Mod@1,,"
CENPD-132-P,, August 1974 (Methodology'air Specification 3.2.1, Linear
Heat Rate) ~

f. "Calculational Methods for the CE Lar'ge Break LOCA Evaluation Modhl,"
CENPD-132-P„ Supplement 1, February 1975 (Methodology for
Specificati~in 3.2.1,. Linear Heat Rate).

g. "Calculational Methods for the CE Large Break LOCA Evaluation Moddl,"
CENPD-132-P„ Supplement 2-P, July 1975 (Methodology for Specifi'catio'n
3.2. 1, Linear Heat Rate).,

h. "Calculative Methods for the CE Small Break LOCA Evaluation Model„"
CENPD-137-P,, August 1974 (Methodology for .ipecification 3.2.1, Lir)ear
Heat Rate).

i. "Calculative Methods for the CE Small Break LOCA Evaluation Model,"
CENPD-137-P, Supplement 1P, January 1977 (Methodology for Specification
3.2.1, Lineair Heat Rate).

j. Letter: 0. D. Parr -(NRC) to F. M. Stern (CE), dated. June 13„ 1975 (NRC
Staff Review of the Combustion Engineering ECCS Evaluation Model). NRC
approval for: 6;9. 1. 10e, 6.9. 1. 10f, 6.9. 1.10h.

k. Letter: 0. D. Parr (NRC) to A. E. Scherer (CIE), dated December 9, 1975
(NRC Staff Review of the Proposed Combustion lEnglineering ECCS Evaluation
Model Changes)„ .NRC a'pproval for: 6.9.1. 10g.

l. Letter: IK. Kniel (NRC) to A. E. Scherer (CE), dated September 27,
1977 (Evaluation of -Topical Reports CENPD-133, Supplement 3-P and

'ENPD-137,Supplement 1-P). NRC approval for 6.9.1.10.i.

The core operating limit. shall be determined so that-a'll'pplicable'imits
'e.g., fuel thermal;-mechanical limits, core thePmal-hydrauliC limits, ECCS limits,

nuclear limits such as shutdown margiis, and transient and analysis limits) of the
safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cyc'le revisions or
supplements thereto, sha'ill be provided upon issuance, for each reload cycle,
to the NRC Document Control Desk with copies to thL Region'al'Administrator and
Resident Inspector.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D.C. 20555

ARIZONA PUBLIC SERVICE COMPANY ET AL.

DOCKET NO. STN 50-529

PALO VERDE NUCLEAR GENERATING STATION UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 55
License No. NPF-51

The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by the Arizona Public Service
Company (APS or the licensee) on behalf of itself and the Salt
River Project Agricultural Improvement and Power District, El Paso
Electric Company, Southern California Edison Company, Public
Service Company of New Mexico, Los Angeles Department of Water and
Power, and Southern California Public Power Authority dated
March 19, 1992, complies with the standards and requirements of.
the Atomic Energy Act of 1954, as amended (the Act) and the
Commission's regulations set forth in 10 CFR Part I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

2.

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.C(2) of Facility Operating License No. NPF-51 is hereby
amended to read as follows:



~,

, ~ ~



3.

(2) Technical S ecifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised-
through Amendment No. 55, and the Environmental Protection Plan
contained in Appendix B, are hereby incorporated, into this
license. APS shall operate the facility in accordance with the
Technical Specifications and the Environmental Protection Plan,
except where otherwise stated in specific license conditions.

This license amendment is effective as of the date of issuance and must
be fully implemented no later than 60 days from the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Attachment:
Changes to the Technical

Specifications

e.~~
Theodore R. Duay, Director
Project Directorate V
Division of Reactor Projects III/IV/V
Office of Nuclear Reactor Regulation

Date of Issuance: December 30, 1992
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AMENDMENT NO.

ATTACHMENT TO LICENSE AMENDMENT

TO FACILITY OPERATING LICENSE NO. NPF-51

DOCKET NO. STN 50-529

Replace the following pages of the Appendix A Technical Specifications with
the enclosed pages. The revised pages are identified by amendment number and
contain vertical lines indicating the areas of change.

Remove

I
IV
V

XVII
XIX
XX
1-3
3/4 1-2
3/4 1-2a
3/4 1-4
3/4 1-5
3/4 1-6 through 3/4 1-15
3/4 1-16 through 3/4 1-20
3/4 1-21
3/4 1-22
3/4 1-23
3/4 1-24
3/4 1-25 through 3/4 1-30
3/4 1-31
3/4 1-32
3/4 1-33
3/4 1-33a
3/4 1-34
3/4 2-1
3/4 2-3
3/4 2-4a
3/4 2-5
3/4 2-6 through 3/4 2-7a
3/4 2-8 through 3/4 2-12
3/4 5-8
B 3/4 1-6
B 3/4 1-7
B 3/4 2-1 through B 3/4 2-3

Insert

I
IV
V

XVII
XIX
XX
1-3
3/4 1-2

3/4 1-4

3/4 1-5 through 3/4 1-14

3/4 1-15
3/4 1-16

3/4 1-17 through 3/4 1-22

3/4 1-23
3/4 1-24

3/4 2-1
3/4 2-3

3/4 2-5

3/4 2-6 through 3/4 2-10
3/4 5-8
B 3/4 1-6
B 3/4 1-7
B 3/4 2-1 through B 3/4 2-3
6-20a
6-20b
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE RE UIREMENTS

SECTION

3/4.0 APPLICABILITY.......................

3/4. 1 REACTIVITY CONTROL SYSTEMS

3/4. 1. 1 BORATION CONTROL

PAGE
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FLOW PATHS - OPERATING................................
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CHARGING PUMPS - SHUTDOWN.......................... 3/4 1-8
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DEFINITIONS

CORE OPERATING LIMITS REPORT

1.9a The CORE OPERATING LIMITS REPORT is the unit-specific document that
provides core operating limits for the current operating reload cycle. These
cycle-specific core operating limits shall be determined for each reload cycle
in accordance with Technical Specification 6.9.1. Plant operation within
these operating limits is addressed in individual specifications.
DOSE E UIVALENT I-131
1.10 DOSE E(UIVALENT I-131 shall be that concentration of I-131 (microcuries/
gram) which alone would produce the same thyroid dose as the quantity and
isotopic mixture of I-131, I-132, I-133, I-134 and I-135 actually present.
The thyroid dose conversion factors used for this calculation shall be those
listed in Table III of TID-14844, "Calculation of Distance Factors for Power
and Test Reactor Sites."
E - AVERAGE DISINTEGRATION ENERGY

l. 11 Z shall be the average (weighted in proportion to the concentration of
each radionuclide in. the reactor coolant at the time of sampling) of the sum
of the average beta and gamma energies per disintegration (in MeV) for isotopes,
other than iodines, with half-,lives greater than 15 minutes, making up at
least 95K of the total noniodine activity in the coolant.
ENGINEERED SAFETY FEATURES RESPONSE TIME

1. 12 The ENGINEERED SAFETY FEATURES RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF actuation setpoint at the
channel sensor until the ESF equipment is capable of performing its safety
function (i.e., the valves travel to their required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel
generator starting and sequence loading delays where applicable.FBBT N

1.13 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.
GASEOUS 'RADWASTE SYSTEM

l. 14 A GASEOUS RADWASTE SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing for delay or holdup for the
purpose of reducing the total radioactivity prior to release to the environment.
IDENTIFIED LEAKAGE

1.15 IDENTIFIED LEAKAGE shall be:

a. Leakage into closed systems, other than reactor coolant pump
controlled bleed-off flow, such as pump seal or valve packing leaks
that are captured and conducted to a sump or collecting tank, or

b. Leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the
operation of leakage detection systems or not to be PRESSURE
BOUNDARY LEAKAGE, or

c. Reactor Coolant System leakage through a steam generator to the
secondary system.
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REACTIVITY CONTROL 5 MS

3/4. 1 REACTIVITY CONTROL SYSTEMS

3/4. l. 1 BORATION CONTROL

SHUTDOWN MARGIN - ALL CEAs FULLY INSERTED

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.0X delta k/k.

APPLICABILITY: MODES 3, 4" and 5" with all full-length CEAs fully inserted.

ACTION:

With the SHUTDOWN MARGIN less than 1.0X delta k/k, immediately initiate and
continue boration at greater than or equal to 26 gpm to reactor coolant system
of a solution containing greater than or equal to 4000 ppm boron or equivalent
until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE RE UIREMENTS

4.1.1.1'.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 3..0X delta k/k at least once per 24 hours by consideration of at least the
following factors:

1.
2.
3.
4.
5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4.1.1.1.2 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within + 1.0X delta k/k at least once per
31 Effective;Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1.1.1.1', above. The predicted reac-
tivity values shal.l be adjusted (normalized} to correspond to the actual core
conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel loading.

See Special Test Exception 3.10.9.
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0
REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN KN 1
ANY CEA WITHDRAWN

LIMITING CONDITION FOR OPERATION

3.1.1.2

a. The SHUTDOWN MARGIN shall'je greater than cir iequal to that specifiedl
in the COIRE OPI=RATING LIMITS REPORT, and

,b. For T ld less than or equal to 500 F„ KN >
shal,l be le. s than 0.99.1

APPLICABILITY: MODIES 1, 2",, 3", 4":, andi -5" with any full-length CEA full,'j or
partially withdrawn.

ACTION:

With the,'SHUTDOWN MARGIN less than Ithit Ispecified- in the CORE OPERAT-
ING LIMIT'S REPORT, immediatety initiate and continue boration at

.greater than'r equal "to 26 gpm to the reactor coolant system of a
solution containing greater than or~ equa~l to 4000 ppm boron or equi-
valent until the required SHUTDOWN MARGIIN Is restored, and

b. With T
1>

less than or equal to 500'F and KN 1 greater than or'qual
to 0.99, immediately vary CI=A positlioris hand/or initiate and

contin'ue'orationat greater than or equa'll to 26 jgphii to the reactor coolant
system of a solution cbntaining greater than or equal to 4000 ppm

'oronor. equivalerit until the required K<, >'s restored.
l1 1

SURVEILLANCE RE UIRI=MENTS

4. 1. 1.2. 1 With any full-length CEA tully or jpartially withdrawn,- the'HUTDOWN"
MARGIN shall be determined to. be grea/her than'r equal to that specified in 'the
CORE OPERATING LIMII'S REPORT:

Within 1 hour after detects)n of an~ inoperable CEA(s) and at least
once per 12 hours thereaftei while lthe CEA('s) is inoperable. If
the inoperable CEA is immovable as a result of excessive friction

'r

mechanical interference or known~ to. be untrippable, the above
required SHUTDOWN MARGIN shall be ilnckeahed by a'n amount at least

'qualto the withdrawn worth of the ieimokable or untrippable
CEA(s').'ee

Special Test Exceptions 3. 10., 1 and 3.10.9,.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE RE UIREHENTS Continued

b. When in MODE 1 or MODE 2 with k ff greater than or equal to 1.0, ateff
least once per 12 hours by verifying that CEA group withdrawal is
within the Transient Insertion Limits of Specification 3. 1.3.6.

C. When in MODE 2 with keff less than 1.0, within 4 hours prior to
achieving reactor criticality by verifying that predicted critical
CEA position is within the limits of Specification 3.1.3.6.

d. Prior to initial operation above 5X RATED THERMAL POWER after each
fuel loading, by consideration of the factors of e. below, with the
CEA groups at the Transient Insertion Limits of Specification 3 ~ 1.3.6.

e. When in MODE 3, 4, or 5, at least once per 24 hours by consideration
of at least the following factors:

1.
2.
3.
4.
5.
6.

Reactor Coolant System boron concentration,
CEA position
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4.1.1.2.2 When in MODE 3, 4, or 5, with any full-length CEA fully or partially
withdrawn, and T ld less than or equal to 500'F, KN 1 shall be determined to
be less than 0.99 at least once per 24 hours by consideration of at least the
following factors.

l.
2.
3.
4.
5.
6.

Reactor Coolant System, boron concentration,
CEA position,
Reactor Coolant System average temperature
Fuel burnup based on gross thermal energy generation.
Xenon concentration, and
Samarium concentration.

4. l. 1.2.3 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within 2 1.0X delta k/k at least once per 31
Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4. 1.1.2.l.e or 4.1. 1.2.2. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel
loading.
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II
MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.3 The moderator temperature coeffic'ient (MTC) shalil be within the ~area ~

of Acceptable Operation specified in the CORE OPERATING LIMITS4REPORT. lthel
maximum upper limit. shall hie less than or equal to + 0.5 x.10 hK/VJ4F f'r a
power level of OX RATED THERMAL PO'WER with a linear ramp to OBK/K/4F at llOOX
RATED THERMAL POWER.

APPLICABILITY: MODES 1 and 2'"¹.

ACTION:

With the. moderator temperature .coefficient outside the area of Acceptable
Operation, be in at .least IIOT STANDBY within 6 hours.,

YEI I IE E
I.'.

1. 1.3. 1 The MTC shall be determined to be within its limits by
confirmatory'easurements.

MTC .measured values shall be extrapolated and/or compensated to
permit direct comparison with the above

-limits.'.

l. l. 3. 2 The MTC shall be determ'ined it the following frequencies and T'HERMA'L

POWER. conditions during each fuel cycle:

a.

b.

C.

Prior to initial operation above 5X of RATED THERMAL POWER,
after'ach

fuel loading.

At any THERMAL POWER, within 7 EFPD .after reaching a core
avera'ge'xposureof 40 EFPD burnup Einto the current cycle.

At any THERMAL POWER, within 7 EFPD after reaching a core
avera'ge'xposureequivalent to two-thi'rds of the expected current cycle

end-of-cycle core average burnup.

*With Keff greater. than or equal to 1.0.

¹See Special'est .Exception 3. 10.2..
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MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION

3. 1.1.4 The Reactor Coolant System lowest operating loop temperature (T ld).shall .be greater than or equal to 552'F.

APPLICABILITY: MODES 1 and 2¹.

ACTION:

With a Reactor Coolant System operating loop temperature (T ld) less than
552'F, restore T ld to within its limit within 15 minutes or be in HOT

STANDBY within the next 15 minutes.

SURVEILLANCE RE UIREMENTS

4. l. 1.4 The Reactor Coolant System temperature (T ld) shall be determined to-
be greater than or equal to 552'F:

a. Within 15 minutes prior to achieving reactor criti'cality, and-

b. At least once per 30 minutes when the reactor is critical and the
Reactor Coolant System T ld is less than 557'F.

¹With K
<<

greater than or equal to 1.0.
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3/4. 1. 2 BORATION SYS1 EMS

FLOW PATHS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.1 As a minimum„one of the following borbn in/ection flow paths sh'all
be OPERABLE:

a. If only the spent fuel pool in Specification 3. 1.2.5a. is OPERABLE,
a flow path from the spent fuel pool via a gravity feed connection
and a charging pump to the Reactor 'Coola'nt'System.

b. If only the refueling water tank in Specification 3. 1.2.5b. is
OPERABLE, a flow path from the refueling water tank via either a
charging pump, a high pressure safety injection pump, or a low pres-
sure safety inject&)n pump to the Reactor Coolant,'System.

APPLICABILITY: MODES 5 and 6.,

ACTION:

With none of the above f'low paths OPERABLE, suspend all operations involving
CORE ALTERATIONS or positive reactivity changes.,

C RIR IR

4. 1.2. 1 At least one of the above required flow paths shall be demonstrated
OPERABLE at least once per 31 days by verifying that each valve (manual,
power-operated, or automatic) in the flow path that is not locked„, sealed',
or otherwise secured in position, is in its correct position..
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 At least two of the following three boron injection flow paths shall
be OPERABLE:

a. A gravity feed flow path from either the refueling water tank or the
spent fuel pool through CH-536 (RWT Gravity Feed Isolation Valve)
and a charging pump to the Reactor Coolant System,

b. A gravity feed flow path from the refueling water tank through
CH-327 (RWT Gravity Feed/Safety Injection System Isolation Valve)
and a charging pump to -the Reactor Coolant System,

c. A flow path from either the refueling water tank or the spent fuel
pool through CH-164 (Boric Acid Filter Bypass Valve), utilizing
gravity feed and a charging pump to the Reactor Coolant System.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With only one of the above required boron injection flow paths to the Reactor
Coolant System OPERABLE, restore at least two boron injection flow paths to the
Reactor Coolant System to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next 6 hours; restore at least two flow paths to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4. 1.2.2. 1 At least two of the above required flow paths shall be demonstrated
OPERABLE:

a. At least once per 31 days by verifying that each valve (manual,
power-operated, or automatic) in the flow path that is not locked,
sealed, or otherwise secured in position, is in its correct position.

b. At least once per 18 months when the Reactor Coolant System is at
normal operating pressure by verifying that the flow path required
by Specification 3.1.2.2 delivers at least 26 gpm for 1 charging
pump and 68 gpm for two charging pumps to the Reactor Coolant System.

4.1.2.2.2 The provisions of Specification 4.0.4 are not applicable for entry
into Mode 3 or Mode 4 to perform the surveillance testing of Specification
4. 1.2.2. l.b provided the testing is performed within 24 hours after achieving
normal operating pressure in the reactor coolant system.
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REACTIVITY CONTROL SYSTEMS

'HARGING PUMPS - SHUTDOWN

LIMITING CONDITION 'FOR OPERATION

3. 1.2.3 At least one charging pump or one'igh presSure safety injection pump
or one low pressure safety injection..pump in the boron injection flow path ~

required OPERABLE pur. uant to Specificatio'n 3. 1.2. 1 shall'be',OPERABLE and
capable of being powered from an-OPERABI E emergency power source.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no charging pump or high pressur'e safety ihjdction pump or low pressure
safety injection pump OPERABLE or capable of ~beingi pOwe'red from an OPERABLE
.emergency pow'er source, suspeind al'I operations inVolving CORE. ALTERATIONS o)
positive reactivity changes.

~IENE
4.1.2.3 No additional Survei'llance Requirements other than those required by
Specification 4.0.5.
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION

3. 1.2.4 At least two charging pumps shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With only one charging pump OPERABLE, restore at least two charging pumps to
OPERABLE status within 72 hours or be in at least HOT STANDBY within .the next-
6 hours; restore at least two charging pumps to OPERABLE status within the next
7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4. 1.2.4 No additional Surveillance Requirements other than those required
by Specification 4.0.5.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES " SHUTDOWN

LIMITING CONDITION FOR OPERATION

3. 1.2.5 As a minimum;, one of the following borateld water sources shall be
OPERABLE:

a. The spent fuel pool with::
l. A minimum borated water volume of 33,500 gallons and

2. A boron concentration of between'4000 ppm and 4400 ppm boron„
and

3. A solution temperature between 60 F and 180 F.

b. The refueling water tank with:
l. A minimum contained borated water volume of 33,500 gallons

and

2. A boron cioncentration of between 4000 ppm and 4400 ppm boron,,
and

3. A solution temperature between 60 F and 120 F»

APPLICABILITY: MODES 5" and 6".

ACTION:

With no borated water sources OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactIvity changes until at least one borated watIer
source is restored to OPERABLE status.

SURYEIL'LARGE RIIUUIRRMEMTS

4. 1.2.5 The above required borated water sources shall. be demonstrated
OPERABLE:

a. At least once per 7 days by:

1. Verifying the boron concentration of the water, and

2. Verifying the containeId horated water volume of the refuelint
water tanlk or the spent fuel pool.

b. At least once per 24 hours by verifying the refueling water tank
temperature when it is the source of borated water and the outside
air temperature is outside the 60'F to 120"F range.,

c. At least once per 24 hours by verifying the spent jFuel pool tempera-
ture when it is the source of borated water and irradiated fuel is
present in the pool.,

3/4 1-10

~See Special Test Exception 3.,10.7.
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(1) The tank level and volume shown are the useful level and volume above
that in the tank which is required for vortex considerations

(2) During Mode 5 and 6, one of these borated sources shal,l contain a
minimum of 33,500 gallons

(3) This vo')ume is not required during Mode 6.

FIGURE 3.1-1
MINIMUM BORATED MATER VOLUMES
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURC'ES - OPERATING

L'IMITING CONDITION FOR OPERATION..

3.1.2.6
a ~

b.

Each of the following borated w'ater'sources'hall be OPERABLE:

The spent fuel. pool with::
l. A minimum boratedt water volume. a0 0pedified in Figure 3. 1-1, and
2. A boron concentration of betwd.en'000 pp'm ~0nd 4400 ppm boron, and
3. A solution temperature between 604F and 180'F.
The refueling water tank with:
1., A minimum contained borated water volume as specified in

Figure 3.1-1, andi

2. A boron concentration of between 4000 and 4400 ppm of boron, and
3. A solutio~n temperature between -60'F and 120 F.

APPLICABILITY: MODES 1, 2,~ 3," and 4".

ACTION:

b.

With the above required . pent fuel pool inoperable, restore the pOol
to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next 6 hours; restore the above requi'red spent fuel pobl
to OPERABLE status within the next 7 days or be in COLD SHUTDOWN
within the. next 30 hours.
With the refueling water tank inoperable, restore the tank to OPERABLE
status within 1 hour or be in at least HOT STANDBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4. 1.2.6 Each of the above required borated water sources shall be demonstrated
OPERABLE:

a. -At least once per 7 days by:
l. Verifying the boron concentration in the water, and

2. Verifying the contained borated Water, volume Of thk water source.
b. At least once per 24 hours by verifying the refuelincj water tank

temgerature when the outside air temperature is outside the 60'F to
120 F range.

c. At least once per 24 hours by verifying the sipent fuel pool tempera-
ture when irradiated fuel i;s present in the pool.

See Special Test Exception 3. 10.7.
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REACTIVITY CONTROL SYSTEMS

BORON DILUTION ALARMS

LIMITING CONDITION FOR OPERATION

3. 1.2.7 Both startup channel high neutron flux alarms shall be OPERABLE.

APPLICABILITY: MODES 3", 4, 5, and 6.

ACTION:

a 0

b.

With one startup channel high neutron flux alarm inoperable:
1. Determine the RCS boron concentration when entering MODE 3, 4,

5, or 6 or at the time the alarm is determined to be inoperable.
From that time, the RCS boron concentration shall be determined
at the applicable monitoring frequency specified in the CORE
OPERATING LIMITS REPORT by either boronometer or RCS sampling. ""

With both startup channel high neutron flux alarms inoperable:
1. Determine the RCS boron concentration by either boronometer and

RCS sampling"" or by independent collection and analysis of two
RCS samples when entering Mode 3, 4, or 5 or at the time both
alarms are determined to be inoperable. From that time, the
RCS boron concentration shall be determined at the applicable
monitoring frequency specified in the CORE OPERATING LIMITS
REPORT, as applicable, by either boronometer and RCS sampling"*
or by collection and analysis of two independent RCS samples.If redundant determination of RCS boron concentration cannot be
accomplished immediately, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes until the method for
determining and confirming RCS boron concentration is restored.

2. When in MODE 5 with the RCS level below the centerline of the
hotleg or MODE 6, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes..unti.l. at, least one
startup channel high neutron flux alarm is restored to OPERABLE
status.

c. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE,RE UIREMENTS

4. 1.2.7 Each startup channel high neutron flux alarm shall be demonstrated
OPERABLE by performance of:

*Within 1 hour after the neutron flux is within the startup range following
a reactor shutdown.

"*With one or more reactor coolant pumps (RCP) operating the sample should be
obtained from the hot leg. With no RCP operating, the sample should be
obtained from the discharge line of the low pressure safety injection (LPSI)
pump operating in the shutdown cooling mode.
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REACTIVITY CONTROL SYSTEMS

S E I E REIEI ENENTS LC i dl

.a.

b.

A CHANNEL CHECK:

l. At least once per 12 hours.

2. Mhen initia'lly setting setpoints at the. following times:

a) One hour after a reactor trip.
b) After a controlled reactor shutdown: Mithin 1 hour after

the neutron flux is within the startup range in MODE 3.

A. CHANNEL FUNCTIONAL TEST, every 31 days of cumu'lative operation
during shutdown.,
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REACTIVITY CONTROL SYSTEMS

3/4. 1.3 MOVABLE CONTROL ASSEMBLIES

CEA POSITION

LIMITING CONDITION FOR OPERATION

3. 1.3. 1 All full-length (shutdown and regulating) CEAs, and all part-length
CEAs which are inserted in the core, shal.l be OPERABLE with each CEA of a
given group positioned within 6.6 inches (indicated position) of all other
CEAs in its group.

APPLICABILITY: MODES 1" and 2".

ACTION:

a.

b.

C.

With one or more full-length CEAs inoperable due to being immovable
as a result of excessive friction or mechanical interference or
known to be untrippable, determine that the SHUTDOWN MARGIN require-
ment of Specification 3.1. 1.2 is satisfied within 1 hour. and be in
at least HOT STANDBY within 6 hours.

With more than one full-length or. part-length CEA inoperable or
misaligned from any other CEA in its group by .more than 19 inches
(indicated position), be in at least HOT STANDBY within 6 hours.

With one or more full-length or part-length CEAs misaligned from any
other CEAs in its group by more than 6.6 inches, operation in
MODES 1 and 2 may continue, provided that core power is reduced in
accordance with the limits specified in the CORE OPERATING LIMITS
REPORT and that within 1 hour the misaligned CEA(s) is either:

1. Restored to OPERABLE status wi'thin its above specified al.ignment
requirements, or

2. Declared inoperable and the SHUTDOWN MARGIN requirement of
Specification 3.1. 1.2 is satisfied. After declaring the CEA(s)
inoperable, operation in MODES 1 and 2 may continue pursuant to
the requirements of Specifications 3.1.3.6 and 3. 1.3.7 provided:

a) Within 1 hour the remainder of the CEAs in the group with
the inoperable CEA(s) shall be aligned to within 6.6 in-
ches of the inoperable CEA(s) while maintaining the allow-
able CEA sequence and insertion limits and the THERMAL
POWER level restrictions of Specifications 3. 1.3.6 and
3. 1.3.7 during subsequent operation.

"See Special Test Exceptions 3. 10.2 and 3.10.4.
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION~Continued

0

ACTION: (Continued)

b) T'e SHUTDOMN biARGIN requirement of Spec'ification 3.1.1.2
is determined at least once per 12 hour.-.

Otherwise, be in at least NOT STANDBY within 6 hours.

d. Mith one full-length iCEA inoperable clue to causes other than
addressed by ACTION a., above, but within its above specified hlign+
ment requirements, opieraition in MODES 1 and 2 may continue pursuant
to the requirements= of Specification i3.1.3.6,.

e. Mith one part-length CEA inoperable 5nd inserted in the core,
'perationmay continue provided the alignment of the inoperablh part

length CEA is maintainedl w'ithin 6.6 inches (indicated position) of
'llother part-length CE'As in its group and the CEA is maintained

pursuant to the requirements of Specification 3. 1.,3.7.

RE R IE EREMERE

4. 1.3. 1. 1 The position of eaich full-length land parti.-length CEA shall be deter-
mined to be within 6.6 i'nclhes, (indicated position) of all other CEAs in its
group at least once per 12 hours except duri,ng time interva'lls when one CEAC is
inoperable or when both CEACs are inoperable, then verify the individual CEA
positions at least once per 4 hours.

4. 1. 3. 1. 2 Each fu111-lengtlh CEA not fully inserted and each part-lengt'.h
CEA'hichis inserted in the core, shall be determirlied'o b0 O'PERABLE by movement

of at least 5 inches in any aine direction at'east, once per 31 days."

*Mith the exception that. CI=As 27 and 41 are exempt from tlhis surveil'lance
requirement until restairt from the .econd refueling'utage.
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REACTIVITY CONTROL SYSTEMS

'OSITION INDICATOR CHANNELS - OPERATING

LIMITING CONDITION FOR OPERATION

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

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

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

c. The CEA pulse counting position indicator channel.

APPLICABILITY: MODES 1 and 2.

ACTION:

With a maximum of one CEA per CEA group having only one of the above required
CEA position indicator channels OPERABLE, within 6 hours either:

a ~

b.

C.

Restore the inoperable position indicator channel to OPERABLE
status, or

Be in at least HOT STANDBY, or

Position the CEA group(s) with the inoperable position indicator(s)
at its fully withdrawn position while maintaining the requirements
of Specifications 3.1.3.1, 3.1.3.5, 3.1.3.6 and 3.1.3.7. Operation
may then continue provided the CEA group(s) with the inoperable
position indicator(s) is maintained fully withdrawn;-: except during
surveillance testing pursuant to the requirements of Specification
4. 1.3. 1.2, and each CEA in the group(s) is verified fully withdrawn
at least once per 12 hours thereafter by its "Full Out" limit."

SURVEILLANCE RE UIREMENTS

4. 1.3.2 Each of the above required position indicator channels shall be
determined to be OPERABLE by verifying that for the same CEA, the position
indicator channels agree within 5.2 inches of each-other at least once per
12 hours.

"CEAs are fully withdrawn (Full Out) when withdrawn to at least 144.75 inches.
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REACTIVITY CONTROL SYSTEMS

II
POSITION INDICATOR CHANNELS " SHUTDOWN

LIMITING CONDITION FOR
OPERATION'.

1.3.3 At least one CEA Reed Switch Position Transmitter indicator channel
shall be OPERABLE for each shutdown, regulati'ng'or part-length CEA'ot fully
inserted.

APPLICABILITY: MODES 3", 4", and!P.

ACTION:

With less than the above required position indicator channel(s) OPERABLE,
immediately open the reactor trip breakers.

REIEUIRt": Tl

4.1.3.3 The above required CEA Reed,'Switch Position Transmitter indicator
channel(s) shall be determined to be OPERABLE by performance of a CHANNEL
FUNCTIONAL TEST at least once per 18 months.

With the reactor trip breakers in the closed position.

PALO VERDE " UNIT 2 3/4 l-l/3 AMENDMENT N0.55



REACTIVITY CONTROL SYSTEMS

CEA DROP TIME

LIMITING CONDITION FOR OPERATION

3.1.3.4 The individual full-length (shutdown and regulating) CEA drop time,
from a fully withdrawn position, shall be less than or equal to 4 seconds from
when the electrical power is interrupted to the CEA drive mechanism until the
CEA reaches its 90K insertion position with:

a. T ld greater than or equal to 552 F, and

b. All reactor coolant pumps operating.

APPLICABILITY: MODES 1 and 2.

ACTION:

a. With the drop time of any full-1'ength CEA determined to exceed
the above limit, restore the CEA drop time to within the above
limit prior to proceeding to MODE 1 or 2.

SURVEILLANCE RE UIREMENTS

4. 1.3.4 The CEA drop time of full-length CEAs shall be demonstrated through
measurement prior to reactor criticality:

a. For all CEAs following each removal and reinstallation of the reac-
tor vessel head,

b. For speci'fically affected individual CEAs following any maintenance
on or modification to the CEA drive system which could affect the
drop time of those specific CEAs, and

c. At least once per 18 months.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN CEA INSERTION LIMIT

LIMITING CONDITION FOR OPERATION

3. 1.3.5 All shutdown CEAs shall be withdrawr» to at least 144.75 inches.

APPLICABILITY: MODES 1 and 2*0.

ACTION:

With a maximum of one shutdown CEA withdrawn'to less than 144.75 inches,
except for surveillance testing pursuant to Specification 4.1.3.1.2,
within 1 hour either:

a. Withdraw the CEA to at least 144.75 inches, or

b. Declare the CEA inoperable and comply with Specification 3. 1,.3. 1.

SURVEILLANCE RE UIREMENTS

4.1.3.5 Each shutdown CEA shall be determined to be~withdrawn to at least
144.75 inches:

a. Within 15 minutes prior to withdrawal of'ny CEAs in regulating
groups during an approach to reactor cri'ticality, and

b. At least once per 12 hours thereafter except dur ing time interval.
when both CEAC s are inoperable, then verify the individual CEA'

positions at least once per 4 hours.

See Special Test Exception 3.10.2,.

OWith Keff greater than or equal to l.
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REGULATING CEA INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.6 The regulating CEA groups shall be maintained within the following
limits:

a. One or more CEAC's OPERABLE

l. The regulating CEA groups shall be limited to the withdrawal
sequence, and to the insertion limits¹¹ specified in the CORE
OPERATING LIMITS REPORT when the COLSS is in service or when the
COLSS is not in service. The CEA Insertion between the Long
Term Steady State insertion Limits and the Transient Insertion
Limits is restricted to:

a) Less than or equal to 5 Effective Full Power Days per 30
Effective Full Power Day i'nterval, and

b) Less than or equal to 14 Effective Full Power Days per 18
Effective Full Power Months.

2. CEA insertion between the Short Term Steady State Insertion
Limits and the Transient Insertion Limits shall be restricted
to < 4 hours per 24 hour interval.

b. Both CEAC's INOPERABLE (With or without COLSS in service)
Regulating CEA group 5 may be inserted no further than 127.5 inches
withdrawn which is the Transient Insertion Limit when both CEAC's
are inoperable.

Regulating CEA groups which are excluded by these insertion limits must be
maintained fully withdrawn > 144.75 inches, which is the Transient Insertion
Limit except for surveillance testing pursuant to Specification 4.1.3'.1.2.
APPLICABILITY: MODES 1" and 2"¹.
ACTION:

a. With the regulating CEA groups inserted beyond the Transient
Insertion Limits, except for surveillance testing pursuant to
Specification 4. 1.3. 1.2, within 2 hour either:

1. Restore the regulating CEA groups to within the limits, or

"See Special Test Exceptions 3.10.2 and 3. 10.4.
¹With K greater than or equal to 1.

¹¹A reacQ3 power cutback will cause either (Case 1) Regulating Group 5 or
Regulating Group 4 and 5 to be dropped with no sequential insertion of
additional Regulating Groups (Groups 1, 2, 3, and 4) or (Case 2) Regulating
Group 5 or Regulating Group 4 and 5 to be dropped with all or part of the
remaining Regulating Groups (Groups 1, 2, 3, and 4) being sequentially
inserted. In either case, the Transient Insertion Limit and the withdrawal
sequence specified in the CORE OPERATING LIMITS REPORT can be exceeded
for up to 2 hours.
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REGULATING CEA INSERTIONI LIMITS

LIMITING CONDITION FOIR O~PERATION~|Continue~d

ACTION: (Continuect)

2. Reduce THERMAL POWER as follows:
a) One or more CEAC's OPERABLE

1) Reduce THERMAL POWER to les,s than or equal to that
fraction of RAiED THERMAL POWER whi'ch, is allowed-by
the CEA group position spec'ified in the CORE OPERA'I'INIG
LIMITS .REIPORT or

2) Be in at least HOT STANDBY within 6 hours.

b)'oth CEAC's INOPERABLE

Be in at least HO~T STANDBY within 6 hours.

b. With the regulating CEA group. insc.rted between the Long Term Steady
State Inser1hion Limits and the Trarlsient Insertion'imits for
intervals greater than 5 EFPD per 30 ,'EFPD interval or greate~ tIhah
14 EFPD per 18 Effective full 'Power Months', either':

1. Restore the regulat'ing groups to within the Long Term Steady
State Insertion Lim'its within'2 hours', or

'2. Be in at least HOT STANDBY within 6 hours.

c. With the r egulati'ng CEA group. inserted between the Short Term
,Steady Stat>! Insertion Limits and the Transient Insertion Limits. for
intervals > 4 hours per 24'our interval, operation may proceed
provided any subsequent 'increase in THERMAL POWER is restricted tb
< 5X of RATED THERMAL POWER per hour';

SURVEILLANCE RE UIREMENTS

4. 1; 3. 6 The position of, each regu'iating CEA ~group shall be determined to be
within the Transient Insertion Lim'its at least once per 12 hours except during
time intervals when the PDIL Auctioneer Alarm Circuit, is inoIperable, or both
CEAC's are inoperable„ then verify the CEA group position. at least once per

4'ours.The accumulated times during which the regulating CEA groups are
inserted beyond the Long Term Steady State In'sertion Limits Ibut within the
Transient Insertion Limits shall be determined at least once per 24 hours'.
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REACTIVITY CONTROL SYSTEMS

PART LENGTH CEA INSERTION L'IMITS

LIMITING CONDITION FOR OPERATION

3. 1.3.7 The part length CEA groups shall be maintained within the following
limits with COL'SS in service or out of service:

a. One or more CEACs OPERABLE

The part length CEA groups shall be limited to the insertion limits
specified in the CORE OPERATING LIMITS REPORT with PLCEA insertion
between the Long Term Steady State Insertion Limit and the Transient
Insertion Limit restricted'o:

l. < 7 EFPD per 30 EFPD interval, and

2. < 14 EFPD per calender year.

b. Both CEACs INOPERABLE

The part length CEA groups must be maintained fully withdrawn
(> 144. 75 inches) which is the Transient Insertion Limit when both
CEACs are inoperable.

APPLICABILITY: MODES 1" and 2"

ACTION:

a ~ Mith. the part length CEA groups inserted beyond the Transient
Insertion Limit, except for surveillance testing pursuant to
Specification 4.1.3. 1.2, within two hours,. either;

2.

Restore the part length CEA groups to within the limits, or

Reduce THERMAL POMER as follows:

a) One or more CEACs OPERABLE

1) Reduce THERMAL POWER to less than or equal to that
fraction of RATED THERMAL POWER which is allowed by
the PLCEA group'position specified in the CORE
OPERATING LIMITS REPORT, or

2) Be in at least HOT STANDBY within 6 hours.

b) Both CEACs INOPERABLE

Be in at least HOT STANDBY within 6 hours.

"See Special Test Exceptions 3. 10.2 and 3. 10.4.
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION~Continued

'CTION:(Continued)

b. with the part length CEA groups inser'ted between the Long
Term'teadyState Insertion Limiit and the 'Trans'ient Insertion ILimit for

intervals > 7 EFIPD per 30 EFPD interval or > 14 EFPD per
calendar'ear,either:

1. Restore the part length group'-wi'thin the Long Term Steady State
Insertion Limit within tiwo hours, or

2. Be iin at least, HOT STANDBY within 6 hours.

S SYEELLA E REINERE I VS

4.1.3.7 The positions of the part length CEA groups shall be determined to be
within the Transient Insertion Limit at least once per 12 hours except during
time intervals when both CEACs are inoperable then verify the part length CIEA
group positions at least once per 4

hours.'ALO
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3/4. 2 POWER DISTRIBUTION LIMITS

3/4 2.1 LINEAR HEAT RATE

LIMITING CONDITION FOR OPERATION

3.2.1 The linear heat rate limit speci'fied in the CORE OPERATING LIMITS REPORT
shall be maintained by one of the following methods as applicable:

a. Maintaining COLSS calculated core power less than or equal to the
COLSS calculated power operating limit based on linear heat rate
(when COLSS is in service); or

b. Maintaining peak linear heat rate within its limit using any operable
CPC channel (when COLSS is out of service).

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER.

ACTION:

With the linear heat rate limit not being maintained as indicated by:

COLSS calculated core power exceeding the COLSS calculated core
power operating limit based on linear heat rate; or

2. Peak linear heat rate outside its limit using any operable CPC
channel (when COLSS is out of service);

within 15 minutes initiate corrective action to reduce the linear neat rate
to within the limits and either:

a ~

b.

Restore the linear heat rate to within its limits within 1 hour, or

Reduce THERMAL POWER to less than or equal to 20K of RATED THERMAL
POWER within the next 6 hours.

SURVEILLANCE RE UIREMENTS

4.2.1.1 The provisions of Specification 4.0.4 are not applicable.

4. 2. l. 2 The linear heat rate shall be determined to be within its limit when
THERMAL POWER is above 20K of RATED THERMAL POWER by continuously monitoring
the core power distribution with the Core Operating Limit Supervisory System
(COLSS) or, with the COLSS out of service, by verifying at least once per'

hours that the linear heat rate, as indicated on any OPERABLE Local Power
Density channel, is within its limit.

4. 2. 1. 3 At least once per 31 days, the COLSS Margin Alarm shall'e verified to
actuate at a THERMAL POWER level less than or equal to the core power operating
limit based on linear heat rate.
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POWER DISTRIBUTION LIMITS

3/4.2.2 PLANAR RADIAL PEAKING FACTORS - F„

LIMITING CONDITION FOR OPERATION

0

3.2.2 The measured Pl'ANAR RADIAL PEAKING FAC/ORS (F, ) shall be less than or
equal to the PLANAR RADIAL PEAKING FACTORS (F ) useIPin the Core Operating
Limit Supervisory System (COLSS)i and in the CNe Protection Calculators (CPC).

APPLICABILITY: MODE 1 above 20X of RATED THE';RMAL'POWER".

ACTION:

With an

b.

C.

F„ exceeding a corresponding F , within 6 hours either:

Adjust the CPC addriessab'le constants to 'increase the multiplier
applied to planar gadipl peaking by a factor equivalent to greater
than or equal to F,QF and restrlctl subsequent opegatl~n so thai: a
margin to the COLS% opie/ating. limits of at least [(F, /F ) - 1.0:I
x 100K is maintaineid; or
Adjust the affected PLANAR RADIAL PEAKING FACTORS (F, ) used in t6e
COLSS,and CPC to a 'value greater than or equal to theymeasured
PLANAR 'RADIAL PEAKIliSG FACTORS (Fx ) o&

Reduce THERMAL POWER to less than or equal to 2(C of RATED THER'MAL
POWER.

tt:NTI
4.2;2.1 The provisions iof Specification 4.0.4 are not applicable..

4.2.2.2 The measured PLANAR RADIAl PEAKING FACIORS (F ) obtained by using
the incore detection .ystem, shall b~ determiined to be%ess than or equal. to
the PLANAR RADIAL PEAllING FACTORS (Fx )-, used in the COLSS and CPC at the
following intervals:

a. After each fuel loading with THERMAL POWiERigreater than 40X but
prior to operatiain above 70K of RATED THERMAL POWER, and

b. At least once Iper 31.Effective Fdll Power Days.

"See Special'est Exception 3„10.2.
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POWER DISTRIBUTION LIMITS

3/4. 2. 3 AZIMUTHAL POWER TILT - T
q

LIMITING CONDITION FOR OPERATION

3.2.3 The AZIMUTHAL POWER TILT (T ) shall be less than or equal to the
following limits:

a. The AZIMUTHAL POWER TILT Allowance used in the Core Protection
Calculators (CPCs), and

b.l. The limit specified in the CORE OPERATING LIMITS REPORT with COLSS
in service, or

b.2. T < 0.10 with COLSS out of service.

APPLICABILITY: MODE 1 above 2(C of RATED THERMAL POWER".

ACTION:

a.

b.

With the measured AZIMUTHAL POWER TILT determined to exceed the
AZIMUTHAL POWER TILT Allowance used in the CPCs within 2 hours
either correct the power tilt or adjust the AZIMUTHAL POWER TILT
Allowance used in the CPCs to greater than or equal to the measured
value.

With the measured AZIMUTHAL POWER TILT determined to .exceed the
limit specified in the CORE OPERATING LIMITS REPORT with COLSS in
service or 0. 10 with COLSS out of service:

1. Due to misalignment of either a part-length or full-length CEA,
within 30 minutes verify that the- Core Operating Limit Supervisory
System (COLSS) (when COLSS is being used to monitor the core
power distribution per Specifications 4.2. l and 4.2.4) is
detecting the CEA misalignment.

2. Verify that the AZIMUTHAL POWER TILT is within its limit within
2 hours after exceeding the limit or reduce THERMAL POWER to
less than 50X of RATED THERMAL POWER within the next 2 hours
and verify that the Variable Overpower Trip Setpoint has been
reduced as appropriate within the next 4 hours.

3. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50X of RATED THERMAL POWER may proceed provided that
the AZIMUTHAL POWER TILT is verified within its limit at least
once per hour for 12 hours or until verified acceptable at
95K or greater RATED THERMAL POWER.

"See Special Test Exception 3. 10.2.
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POWER DISTRIBUTION LIMITS

LIANA NAIL .'NC

4.2.3. 1 The pr ovi sions of Specification 4.0. 4 are not appl icable.

4.2.3.2 The AZIMUTHAL POWER,.I'ILT . hall be ddtekmined to b'e within its limits
above 20K of RATED THERMAL POWER by:,

Continuously monitoring the tilt with COLS.i when the COLSS is:iri
service.

b.

C.

d.

Calculating the tilt at least once per 12 hours when the COL'SS is
out of service.

Verifying at; least once per 31 days,'hat the COLSS Azimuthal TA'j
Alarm is actuated at an AZIMUTHAL-POWER TILT less than or equal to
the AZIMUTHAL POMER TILT Allowance used in the CPCs.

Using the incore detectors at least once per 31 EFPD .to independeritliy
confirm the validity of the COLSS calculated AZIMUTHAL POWER TILT.
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3/4. 2.4 DNBR MARGIN

LIMITING CONDITION FOR OPERATION

3.2.4 The DNBR margin shall be maintained by one of the following methods:

a. Maintaining COLSS calculated core power less than or equal to COLSS
calculated core power operating limit based on DNBR (when COLSS is
in service, and either one or both CEACs are operable); or

b. Maintaining COLSS calculated core power less than or equal to COLSS
calculated core power operating limit based on DNBR decreased by the
allowance specified in the CORE OPERATING LIMITS REPORT (when COLSS
is in service and neither CEAC is operable); or

c. Operating within the region of acceptable operation specified in the
CORE OPERATING LIMITS REPORT using any operable CPC channel (when
COLSS is out of service and either one or both CEACs are operable);
or

d. Operating within the region of acceptable operation specified in
the CORE OPERATING LIMITS REPORT using any operable CPC channel (when
COLSS is out of service and neither CEAC is operable).

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER.

ACTION:

within 15 minutes initiate corrective action to increase the DNBR to within
the limits and either:

a. Restore the DNBR to within its limits within 1 hour, or

b. Reduce THERMAL POWER to less than or equal to 20X of RATED THERMAL
POWER within the next 6 hours.

SURVEILLANCE RE UIREMENTS

4.2.4.1 The provisions of Specification 4.0.4 are not applicable.
4. 2.4.2 The DNBR shall be determined to be within its limits when THERMAL
POWER is above 20K of RATED THERMAL POWER by continuously monitoring the
core power distribution with the Core Operating Limit Supervisory System
(COLSS) or, with the COLSS out of service, by verifying at least once per
2 hours that the DNBR, as indicated on any OPERABLE DNBR channel,
.is within the limit specified in the CORE OPERATING LIMITS REPORT.

4.2.4.3 At least once per 31 days, the COLSS Margin Alarm shall be verified
to actuate at a THERMAL POWER level less than or equal to the core power
operating limit based on DNBR.
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With the DNBR not being maintained:
1. As indicated by COLSS calculated core power exceeding the appropriate

COLSS calculated power operating limit; or
2. With COLSS out of service, operation outside the region of acceptable

operation specified in the CORE OPERATING LIMITS REPORT;



POWER DISTRIBUTION LIMITS

'/4.2.5 RCS FLOW RATE

0

LIMITING CONDITION FOIR OPERATION

3.2.5 The actual Reactor Coolant System total flow rate shall be greater than
or equal to 155.8 x 10s ibm/hr.

APPLICABILITY: MODE l.
ACTION:

With the actual Reactor Coolant System total'flow 'rate 'determined to be less
than the above limit, reduce THERMAL POWER to less than 5X of RATED

THERMAL'OWERwithin the next 4 hours.

S R EltiAKE ~EIRU tENI: TS

4.2.5 The actual Reactor Coolant System total flow rat'e Shall be determined
to be greater than or equal to its limit at least ionce per 12 hours.
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POWER DISTRIBUTION LIMITS

3/4.2.6 REACTOR COOLANT COLD LEG TEMPERATURE

LIMITING CONDITION FOR OPERATION

3.2.6 The reactor coolant cold leg temperature (T ) shall be within the Area
of Acceptable Operation shown in Figure 3.2-1.

APPLICABIL'ITY: MODES .1" and 2"¹.

ACTION:

With the reactor coolant cold leg temperature exceeding its limit, restore the
temperature to within its limit within 2 hours or be in HOT STANDBY within
the next 6 hours..

SURVEILLANCE RE UIREMENTS

4.2.6 The reactor coolant cold leg temperature shall be determined to be
within its limi't at least once per 12 hours.

*See Special Test Exception,3. 10.4.
¹With K ff greater than or equal to 1eff
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POWER DISTRIBUTION LIMITS

3/4.2.7 AXIAL SHAPE INDEX

LIMITING CONDITION .FOR OPERATION

3.2.7 The core average AXIAL SHAPE INDEX (ASI) shall be maintained within the
limits specified in the CORE OPERATING LIMITS REPORT.

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER".

ACTION:

With the cor.e average AXIAL SHAPE INDEX outside the limits specified in the
.CORE OPERATING LIMITS REPORT, restore the core average ASI to within its limit
within 2 hours or reduce THERMAL POWER to less than 20K of RATED THERMAL POWER

within the next 4 hours.

SURVEILL'ANCE RE UIREMENTS

4.2.7 The core average AXIAL SHAPE INDEX shall, be determined to be within its
limit at least once per 12 hours using the COLSS or any OPERABLE Core Protection
Calculator channel.

See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS

3/4.2.8 PRESSURIZER PRESSURE

LIMITING CONDITION FOR OPERATION

3; 2.8 The pressurizer pre. sure shall be maintained between 2025 psia and
2300

psia.'PPLICABILITY:
MODES 1 and 2'~.

ACTION:

With the pressurizer pressure outside its above'i'mits,'estore the pressure
to within its limit within 2 hours or be in at 'least HOT .|TANDBY within the
next 6 hours.

VRI R tE .'V.

4.2.8 The pressurizer pressure shall be determined to be within 'its limit <~t
least once per 12 hours.

"See Special Test Exception 3.,10.5
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EMERGENCY CORE COOLING SYSTEMS

3/4. 5.4 REFUELING WATER'ANK

LIMITING CONDITION FOR OPERATION

3.5.4 The refueling'water tank (RWT) shall be OPERABLE with:

a. A minimum borated water volume as specified in Figure 3. 1-1 of
Specification 3.1.2.5, and

b. A boron concentration between 4000 and. 4400 ppm of boron, and

c. A solution temperature between 60 F and 120 F.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With the refueling water tank inoperable, restore the tank to OPERABLE status
within 1 hour or be in at 'least HOT STANDBY within 6 hours and in COLD SHUTDOWN
within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4.5.4 The RWT. shal.l be demonstrated OPERABLE:

a. At least once per 7 days by:

l. Verifying the contained borated water volume in. the tank, .and

2.. Verifying the boron concentration of, the water.

b. .At least once per 24 hours by verifying. the RWT: temperature when
the (outside) air temperature is outside the 60 F to 120'F range.
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REACTIVITY CONTROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES Continued

and LSSS setpoints determination. Therefore, time limits have been imposed on
operation with inoperable CEAs to preclude such adverse conditions from
developing.

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. Therefore,
the ACTION statements applicable to inoperable CEA position indicators permit
continued operations when the positions of CEAs with inoperable position
indicators can be'verified by the "Full In" or "Full Out" limits.

CEA positions and OPERABILITY of the CEA position indicators are required
to be verified on a nominal basis of once per 12 hours with more frequent
verifications required if an automatic monitoring channel is inoperable.
These verification frequencies are adequate for assuring that the applicable
LCOs are satisfied.

The maximum CEA drop time restriction is consistent with the assumed'EA
drop time used in the safety analyses. Measurement with T ld greater than or
equal to 552 F and with all reactor coolant pumps operating ensures that the
measured drop times will be representative of insertion times experienced
during a reactor trip at operating conditions.

Several design steps were employed to accommodate the possible CEA. guide
tube wear which could arise from CEA vibrations when fully withdrawn.
Specifically, a programmed insertion schedule will be used to cycle the CEAs
between the full out position ("FULL OUT" LIMIT) and 3.0 inches inserted over
the fuel cycle. This cycling will distribute the possible guide tube wear
over a larger area, thus minimizing any effects. 'To accommodate this
programmed insertion schedule, the fully withdrawn position was redefined, in
some cases, to be 144.75 inches or greater.

The establishment of LSSS and LCOs requires that the expected long- and
short-term behavior of the radial peaking factors be determined. The long-
term behavior relates to the variation of the steady-state radial peaking
factors with core burnup and is affected by the amount of CEA insertion
assumed, 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 perturbations
depend upon the expected use of the CEAs during anticipated power reductions
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REACTIVITY CONTROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES ~Continued)

and load maneuvering. Analyses are performed based 6n 'the expected mode of
operation of the NSSS (base load maneuvering, etc.) -and from these analyses
CEA insertions are determined and a consistent set o1I'adial peaking fact'or<
defined. The Long Term,'Steady State and Short term Insertion Lim'its are deter-
mined based upon the assumed mode of operation used in the analyses and providh
a means of preserving the assumptions on CEA insertions used. The limits'Peci-

'iedserve to limit the behavior of the radial peaking factors within the bounds
determined from analysis. The actions specified serve to limit the extent Of

'adialxenon redistribution effect. to those accommodated in the analyses'. 'The
Long and Short Term Insertion. Limits of Specifications 3.1.3.6 and 3.1.3.7

are'pecified'for the plant,>uhich has been designed for primarily base loaded
operation but which has the ability to accommodate a limited amount of load
maneuvering.

The Transient Insertion l.imits of Specifications 3. 1.3.6 and 3. 1.3.7 the
Shutdown CEA Insertion Limits of Specification 3. 1.3.5 ensure that, (1) the
minimum SHUTDOMN MARGIN is maintained, and (2) the p6tential'ffects of a'EA

'jectionaccident are limited to acceptable levels. Long"term operation at the
Transient Insertion Limits is not permitted since such operation could have
effects on the core power distribution which could invalidate assumptions used
to determine the behavior of the radial peaking factors.

The PVNGS CPC and'OLSS systems are resp''onsibile 'for the safety and monitoring
functions, respectively, of the reactor core.~ COLSS monitors the DNB Power
Operating Limit (POL) and various operating parameters to he'Ip the operator main-
tain plant operation within the limiting conditions f'r operation (LCO). Operat-
ing within the LCO guarantees that in the event of an Anti'cipated Operational
Occurrence (AOO), the CPCs will provide a reactor tri~p in time to prevent un-
acceptable fuel damage.

The COLSS reserves the Required Overpowe'r Margin (ROPM)'to'ccount for 'th0
Loss of Flow (LOF) and CEA misoperation transientsI. iMhen the COLSS is Out of
Service (COOS), the monitoring function is performed 'via the'CPC calculation

of'NBRin conjunction with Technical Specification COOS Limit Lines
specified'in'he

CORE OPERATING I IMITS REPORT which restricts the reactor power sufficiently
to -preserve the ROPM.

The reduction of the CEA deviation penalties in accordance with the CEAC
'ControlElement Assembly Calculator) sensitivity reductio'n program has b6en

performed. This task involved setting many otf tthe inward single CEA devihtion
penalty factors to 1.0. An inward CEIL deviation event 'in effect would not be
accompanied by the application of the CEA deviation penalty in either the CPC
DNB and LHR (Linear Heat Rate) calculations fbr thbs6 CL'As'ith the reduced
penalty factors. The protection for an inward CEA deviation event is thus
accounted for separately.
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REACTIVITY CONTROL SYSTEMS

BASES

-a<

MOVABLE CONTROL ASSEMBLIES Continued

If an inward CEA deviation event occurs, the current CPC algorithm applies two
penalty factors to each of the DNB and LHR calculations. The first, a static
penalty factor, is .applied upon detection of the event. The second, a xenon
redistribution penalty, is applied linearly as a function of time after the
CEA drop. The expected margin degradation for the inward CEA deviation event
for which the penalty factor -has been reduced is accounted for in two ways.
The ROPM reserved in COLSS is used to account for some of the margin degrada-
tion. Further, a power reduction in accordance with the curve in the CORE
OPERATING LIMITS REPORT is required. In addition, the part length CEA
maneuvering is restricted in accordance with limits specified in the CORE
OPERATING LIMITS REPORT to justify reduction of the PLR deviation penalty factor s.

The technical specification permits plant operation if both CEACs are considered
inoperable for safety purposes after this period.
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3/4. 2 POWER DISTRIBUTION LIMITS

BASES

3/4.2.1 LINEAR HEAT RATE

The limitation on linear heat rate ensures that in the event of a LOCA,
the peak temperature of the fuel cladding will not exceed 2200 F.

Either of the two core power distribution monitoring systems, the Core
Operating Limit Supervisory System (COLSS) and the Local Power Density channels
in the Core Protection Calculators (CPCs), provide adequate monitoring of the
core power distribution and are capable of verifying that the linear heat rate
does not exceed its limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating a core power operatinglimit corresponding to the allowable peak linear heat rate. Reactor operation
at or below this calculated power level assures that the limits specified in
the CORE OPERATING LIMITS REPORT are not exceeded.

The COLSS calculated core power and the COLSS calculated core power
operating limits based on linear heat rate are continuously monitored and
displayed to the operator. A COLSS alarm is annunciated in the event that the
core power exceeds the core power operating limit. This provides adequate
margin to the linear heat rate operating limit for normal steady-state oper a-
tion. Normal reactor power transients or equipment failures which do not
require a reactor trip may result in this core power operating limit being
exceeded. In the event this occurs, COLSS alarms will be annunciated. If the
event which causes the COLSS limit to be exceeded results in conditions which
approach the core safety limits, a reactor trip will be initiated by the Reactor
Protective Instrumentation. The COLSS calculation of the linear heat rate
includes appropriate penalty factors which provide, with a 95/95 probability/
confidence level, that the maximum linear heat rate calculated by COLSS is
conservative with respect to the actual maximum linear heat rate existing in
the core. These penalty factors are .determined from the uncertainties
associated with planar radial peaking measurement, engineering 'heat flux
uncertainty, axial densification, software algorithm modelling, computer
processing, rod bow, and core power measurement.

Parameters required to maintain the operating limit power level based on
linear heat rate, margin to DNB, and total core power are also monitored by the
CPCs. Therefore, in the event that the COLSS is not being used, operation
within the linear heat rate limit can be maintained by utilizing any operable
CPC channel. The above listed uncertainty and penalty factors plus those asso-
ciated with- the CPC startup test acceptance criteria are also included in the
CPCs.
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POWER DISTRIBUTION LIMITS

= BASES

3/4-2.2 PLANAR RADIAL PEAKING FACTORS
Lamitang the values of the PLANAR RADIAI PEAKING FACTORS (F ) used in the

Xy
COLSS and CPCs to values equal to or greater than the measured PLANAR RADIAL

PEAKING FACTORS (F, ) prov;ides assuraince thai the liimit.s calculated by COLS'S

and the CPCs remain valid. Data f'rom the incore cletectors are used for
determining the meaisured PIANAR RADIAL PEAKING FACTORS. A minimum core power
at 20K of RATED THERMAL POWER is assumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20'ATED THIERMAL POWER threshiold is due to ttie neutron
flux detector system being inacc:urate below 20K cCire poweiir. Core noise level
at low power is too large to obtain uisable detector ireadings. The periodic
surveillance requirements for determining the. m'ea0urhd 'PLANAR RADIAL PEAKING
FACTORS provides assurance that the P'LANAR RADIAL PEAKING FACTORS used in
COLSS and the CPCs remain valid throughout the fuel i=ycle., Determining the
measured PLANAR RADIAI PEAKING FAC'IORS after each fuel loading prior to
exceeding 70K of RATED THERMAL POWER provide. aidditional assurance that tihei
core was properly loaded.

3/4.2.3 AZIMUTHAL POMER TILT - T

The limitations on the AZIMUTHAL POMER TILT are provided to ensure tha1:
design safety margins are mainta.ined. An AZIMUTHAL POWER TILT greater than
the limit specified in the COIRE OPI=RATING LIMITS REPORT with COLSS in ser'vide

'r

0.10 with COLSS out of service .is not. expected ~and if it should occur,
operation is restricted to only those conditions r'equired to identify the'aush
of the tilt. The tilt is normally calculated by COL.iS. A minimum core p'ower

'f

20K of RATED THERMAL POWER is assumed by the'PCs 'in'ts input to COLSS for
calculation of AZIMUTHAL POMEIR TIL'll. The 20K RATED THE'RMAL IPOWER threshold is
due to the neutron flux det.ector system being ihaccurate bellow 20X core power.
Core noise level at low'power is too large to obtain usable detector readings.
The surveillance requirements spec',ified when ]COLSS is out of service providk aln
acceptable means of detecting the presence of a steady-state tilt. It is neces-
sary to explicitly account foir power asymmetries because the radial peaki'ng'fac-

'orsused in the core power d'istribution calculati'ons are based on an untilted
power distribution.

The AZIMUTHAL POMER TILT is equal to (Pt'ili'</Puni'.il't)-1.0 where:

AZIMUTHAL POWER TILT is measured by assumihg 'that 'th6 ratio of the power
at any core location in the presence of a tilt to the untilted power at the
location is of the form:

Pt.lt/P t.lt '= 1 + T g cos (8 'p)
where:

T is the peak fractional tilt amplitude at the core periphery
q

g is the raciial normalizing factor '

is the azimuthail core location
8o is the azimuthal core location of maximum tilt
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POWER DISTRIBUTION LIMITS

BASES

AZIMUTHAL POWER TILT - T (Continued)

tilt untilt ss the ratio of the power at a core location in the presence
of a tilt to the power at that location with no tilt.
The AZIMUTHAL POWER TILT allowance used in the CPCs is defined as the
value of CPC addressable constant TR-1.0.

3/4. 2.4 DNBR MARGIN

The limitation on DNBR as a function of AXIAL SHAPE INDEX represents a
conservative envelope of operating conditions consistent with the safety analy-
sis assumptions and which have been analytically demonstrated adequate to main-
tain an acceptable minimum DNBR throughout all anticipated operational occur-
rences. Operation of the core with a DNBR at or above this limit provides
assurance that an acceptable minimum DNBR will be maintained in the event of a
loss of flow transient.

Either of the two core power distribution monitoring systems, the Core
Operating Limit Supervisory System (COLSS) and the DNBR channels in the Core
Protection Calculators (CPCs), provide adequate monitoring of the core power
distribution and are capable of verifying that the DNBR does not violate its
limits. The COLSS performs this function by continuously monitoring the core
power distribution and calculating a core operating limit corresponding to the
allowable minimum DNBR. The COLSS calculation of core power operating limit
based on DNBR includes appropriate penalty factors which provide, with a 95/95
probability/confidence level, that the core power limits calculated by COLSS
(based on the minimum DNBR Limit) is conservative with respect to the actual
core power limit. These penalty factors are determined from the uncertainties
associated with planar radial peaking measurement, engineering heat flux,
state parameter measurement, software algorithm modelling, computer processing,
rod bow, and core power measurement.

Parameters required to maintain the margin to DNB and total core power
are also monitored by the CPCs. Therefore, in, the, event.,that..the COLSS is-not
being used, operation within the limits specified in the CORE OPERATING LIMITS
REPORT can be maintained by utilizing a predetermined DNBR as a function of
AXIAL SHAPE INDEX and by monitoring the CPC trip channels. The above listed
uncertainty and penalty factors are also included in the CPCs which assume a
minimum core power of 20K of RATED THERMAL POWER. The 20K RATED THERMAL POWER
threshold is due to the neutron flux detector system being less accurate below
20K core power. Core noise level at low power is too large to obtain usable
detector readings.

A DNBR penalty factor has been included in the COLSS and CPC DNBR calcula-
tions to accommodate the effects of rod bow. The amount of rod bow in each
assembly is dependent upon the average burnup experienced by that assembly. Fuel
assemblies that incur higher average burnup will experience a greater magnitude
of rod bow. Conversely, lower burnup assemblies will experience less rod bow. In
design calculations, the penalty for each batch required to compensate for rod
bow is determined from a batch's maximum average assembly burnup applied to the
batch's maximum integrated planar-radial power peak. A single net penalty for
COLSS and CPC is then determined from the penalties associated with each batch,
accounting for the offsetting margins due to the lower radial power peaks in the
higher burnup batches.
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3/4. 2. 5 RCS FLOW RATE

This. specification i.s provided to ensure that the actua11 RCS total flow
rate is maintained at or above thie minimum va'lue u. ed in the safety analyses.
The minimum value used in thee;safety analyses is 95K of the design flow rate
(164.0 x 10 ibm/hr) or 155.8 x 10 ibm/hr. 'll'he actual RCS flow rate is deter-
mined by direct measurement and an uncertainty associated with that measurement
is considered when comparing actual RC'S 'Flow. rate to the minjimuirrr required value
of 155.8 x 10 ibm/hr.

3/4. 2. 6 REACTOR COOLANT COLD LEGS TEMPERATURE

This specification is provided to ensure that the actual value of reactor
coolant cold leg temperature is maintained, within the range of values used in
the safety analyses.

3/4. 2. 7 AXIAL SHAPE INDEX

This specification is provided to ensure that thee actua'I value'of the core
average AXIAL SHAPE INDEX i. maintained within the range of valueS used i,'n the,
safety analyses.

3/4. 2.8 PRESSURIZER PRESSURE

This specification is provided to ensure that the actual value of
pressurizer pressure is miaintained within the range of value;s used in the
safety analyses.
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT

6.9.1.9 Core operating limits shall be established and documented in the 'CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

a 0

b.

C.
d.
e.

g.
h.

Shutdown Margin KN 1
- Any CEA Withdrawn for Specification 3.1.1.2

Moderator Temperature Coefficient BOL and EOL limits for Specification
3.1.1.3
Boron Dilution Alarms for Specification 3.1.2.7
Movable Control Assemblies " CEA Position for Specification 3.1.3.1
Regulating CEA Insertion Limits for Specification 3.1.3.6
Part Length CEA Insertion Limits for Specification 3.1.3.7
Linear Heat Rate for Specification 3.2.1
Azimuthal Power Tilt - T for Specification 3.2.3
DNBR Margin for Specification 3.2.4
Axial Shape Index for Specification 3.2.7

6.9. l. 10 The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC in:

a 0

b.

C.

d.

"CE Method for Control Element Assembly Ejection Analysis,"
CENPD-0190-A, January 1976 (Methodology for Specification 3. 1.3.6,
Regulating CEA Insertion Limits).

"The ROCS and DIT Computer Codes for Nuclear Design," CENPD-266-P-A,
April 1983 (Methodology for Specifications 3.1. 1.2, Shutdown Margin
KN 1 Any CEA Withdrawn; 3.1.1.3, Moderator Temperature Coefficient
BOL and EOL limits and 3. 1.3. 6, Regulating CEA Insertion Limits).

"Safety Evaluation Report related to the Final Design of the Standard
Nuclear Steam Supply Reference Systems CESSAR System 80, Docket No.
STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1 (March 1983),
No. 2 (September 1983), No. 3 (December 1987) (Methodology for
Specifications 3. 1. 1.2, Shutdown Margin KN 1

- Any CEA Withdrawn;

3. 1. 1.3, Moderator Temperature Coefficient BOL and EOL limits;
3. 1.2.7, Boron Dilution Alarms; 3.1.3.1, Movable Control
Assemblies - CEA Position; 3.1.3.6, Regulating. CEA Insertion Limits;
3. l. 3.7, Part Length CEA Insertion Limits and 3.2. 3 Azimuthal PowerTilt" T ).

"Modified Statistical Combination of Uncertainties," CEN-356(V)-P-A
Revision 01-P-A, May 1988 (Methodology for Specification 3.2.4, DNBR
Margin and 3. 2.7 Axial Shape Index).
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CORE OPERATING LIMITS REPOIRT (Continued)

e. "Calculational Methods for the CE Large Break LOCA Evaluation Mod'el,'"
'ENPD-132-P,August, 1974 (Methodology for Specification 3,.2.1,'Li'nectar

Heat Rate).

f. "Calculational Method! for the CE Large Break LOCA Evaluation Mod'el,',"
'ENPD-132-P,Supplement 1, February 1'975 (Methodology for

Specification 3.2.1,, Linear Hereat Rhte).

g. "Calculational Method: for the CE Lar'ge Br'eak LOCA Evaluation Model,"
CENPD-132-P, Supplement 2-P, July 1975 (Methodology for Specificaticin
3.2.1, Lilnear Heat Rate).,

h. "Calculative Mlethods for the CE Smkll Bleak L'.OCA Evaluation Moclel,"
CENPD-137-P, August 1974 (Metlliodology for,Specification 3.2.1, Linear
Heat Rate).

"Calculative Methods -for thie CE Smhll Bdeak LOCA Evaluation Moclel,"
CENPD-137-P, Supplement 1P, January 1977 (Methodology for Specification
3. 2. 1, Linear Heat Rate).

j. Letter: 0. D. Parr (NRC) to I=. M. Stern (CE), dated June 13, 1975 (NRC
Staff Review of the Combustion Engineering ECCS Evaluation Model);. NRC
approval for: 6.9. 1. 10e, 6.9„ 1.10f, 6.9. 1. 10h.

k. Letter: O. D. Par r (hlRC) to A. E. Scherer (CE),, dated December 9) 1975
(NRC Staff Review of the Proposed Combusti!on Engineering ECCS EIvalualti&n

'odelChanges). NRC app~roval for: '6.9. 1. 10g.

1. Letter: K. Knie1I (NRC) to A. E. Sc~herer (CE), dated September
'27,'977

(Evaluation of Topical Report. CIENPD-133, Supplement 3-P Andi
CENPD-137, Supplement 1-P). NRC approval for 6. 9.1.10. i.

The core operating limits sha'll be determinecl st that all applicable limits
(e,g., fuel thermal-mechanical limits, core thermal-hydraulic limits, EGGS limit<,
nuclear limits such as shutdown margin, and transient and analysis limits) 5f
the safety analysis are met.

The CORE OPERATING LIMITS REPORT', including any mid-cycle revisions or
supplements, thereto, . hall be provided upon issuance,, for each reload cycle)
to the NRC Document Control Desk. with copies to the flegional Adlministrator and
Resident Inspector.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D.C. 20555

ARIZONA 'PUBLIC SERVICE COMPANY ET AL.

DOCKET NO. STN'0-530

PALO VERDE NUCLEAR GENERATING STATION UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENS

Amendment No. 42
License No. NPF-74

The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by the Arizona Public Service
Company (APS or the licensee) on behalf of itself and the Salt
River Project Agricultural Improvement and Power District, El Paso
Electric Company, Southern California Edison Company, Public
Service Company of New Mexico, Los Angeles Department of Water and
Power, and Southern California Public Power Authority dated
March 19, 1992, compl,ies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act) and the
Commission's regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions .of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assur ance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

2.

D. The issuance of this amendment will not be inimical to the common
defense and security or,to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license. amendment,
and paragraph 2.C(2) of Facility Operating License No. NPF-74's hereby
amended to. read as follows:
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3.

(2) Technical S ecifications and Environmental Protection Plan

The Technical Specifications contained in Appendix .A, as revised
through Amendment No. 42, and the Environmental Protection Plan
contained in Appendix B, are hereby incorporated into this
license. APS shall operate the facility in accordance with the
Technical Spec'ifications and the Environmental Protection Plan,
except where otherwise stated in specific license conditions.

This license amendment is, effective. as of the date of issuance and must
be fully .implemented no later than 60 days from the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Attachment:
Changes to the Technical

Specifications

e~~
Theodore R. quay, Director
Project Directorate V

Division of Reactor Projects III/IV/V
Office of Nuclear Reactor Regulation

Date of Issuance: December 30, ]992
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ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 42 TO FACILITY OPERATING LICENSE NO. NPF-74

DOCKET NO. STN 50-530

Replace the following pages of the Appendix A Technical Specifications with
the enclosed pages. The revised pages are identified by amendment number and
contain vertical lines indicating the areas of change.

Remove

I
IV
V

XVII
XIX
XX
1-3
3/4 1-2
3/4 1-2a
3/4 1-4
3/4 1-5
3/4 1-6 through 3/4 1-15
3/4 1-16 through 3/4 1-20
3/4 1-21
3/4 1-22
3/4 1-23
3/4 1-24
3/4 1-25 through 3/4 1-30
3/4 1-30A
3/4 1-30B
3/4 1-31 through 3/4 1-33
3/4 2-1
3/4 2-3
3/4'-'4a
3/4 2-5
3/4 2-6 through 3/4 2-7a
3/4 2-8 through 3/4 2-12
3/4 5-8
B 3/4 1-6
B 3/4 1-7
B 3/4 2-1 through B 3/4 2-3

Insert

I
IV'

XVII
XIX
XX
1-3
3/4 1-2

3/4 1-4

3/4 1-5 through 3/4 1-14

3/4 1-15
3/4 1-16

3/4 1-17 through 3/4 1-22
3/4 1-23
3/4 1-24

3/4 2-1
3/4 2-3.

3/4 2-5

3/4 2-6 through 3/4 2-10
3/4 5-8
B 3/4 1-6
B 3/4 1-7
B 3/4 2-1 through B 3/4 2-3
6-20a
6-20b
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1.8 'ONTROLLED LEAKAGE...............

1-2
1"2

1"2

1.9 CORE ALTERATION......... ~ ............ 1-2

l. 9a
1. 10

l. 12

l. 13

1. 14

l. 15

l. 16

CORE OPERATING LIMITS REPORT........
DOSE EOUILVALENT I-131
E - AVERAGE DISINTEGRATION ENERGY...

ENGINEERED SAFETY FEATURES RESPONSE

FRE(UENCY NOTATION..........
GASEOUS RADWASTE SYSTEM....

IDENTIFIED LEAKAGE..... ~ .....
K„. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

TIME.

~ ~

~ ~

1-3
1-3

1-3

1-3

1-3
1"3

1-4

1.17 MEMBER(S) OF THE PUBL'IC.

1. 18 OFFSITE DOSE CALCULATION MANUAL (ODCM).

1. 19 OPERABLE " OPERABILITY..

1.20 OPERATIONAL MODE " MODE..........................
l. 21

l. 22

l. 23

PHYS ICS TESTS ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

PLANAR RADIAL PEAKING FACTOR - F

PRESSURE BOUNDARY LEAKAGE....... ~ ...............

1-5

1-5
1-5
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INDEX

0
LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE RE UIREMENTS

SECTION

3/4.0 APPLICABILITY............... ~ --......--.-....
3/4.1 REACTIVITY CONTROL SYSTEMS

3/4. 1. 1 BORATION CONTROL

PAGE

3/4 0-1

SHUTDOWN MARGIN - ALL CEAs FULLY INSERTED............. 3/4 l-l
,SHUTDOWN MARGIN -

KN 1
- ANY CEA WITHDRAWN............ 3/4 1-2

MODERATOR TEMPERATURE COEFFICIENT.................-..... 3/4'-4
MINIMUM TEMPERATURE FOR CRITICALITY.....,.............. 3/4 1-5

3/4. 1. 2 BORATION SYSTEMS

FLOW PATHS - SHUTDOWN..................-.....

FLOW PATHS - OPERATING................................
CHARGING PUMPS - SHUTDOWN......

CHARGING PUMPS - OPERATING.........

3/4 1-6

3/4 1"7

3/4 1-8

3/4 1-9

BORATED WATER SOURCES - SHUTDOWN..................... . 3/4 1"10

BORATED WATER SOURCES - OPERATING... 3/4 1-12

BORON DILUTION ALARMS......,................. 3/4 1" 13

3/4. 1.3 MOVABLE CONTROL ASSEMBLIES

CEA POSITION. 3/4 1-15

POSITION'NDICATOR CHANNELS - OPERATING.............. 3/4 1-17

POSITION INDICATOR CHANNELS " SHUTDOWN................ 3/4 1-18

CEA DROP TIME........

SHUTDOWN CEA INSERTION LIMIT.........
REGULATING CEA INSERTION'IMITS.........

PART LENGTH CEA INSERTION LIMITS ..

3/4 1-19

3/4 1-20

3/4 1-21

3/4 1"23
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DEFINITIONS

'ORE OPERATING LIMITS REPORT

1.9a The CORE OPERATING LIMITS REPORT is the unit-specific document that
provides core operating limits for the current operating reload cycle. These
cycle-specific core operating limits shall be determined for each reload cycle
in accordance with Technical Specification 6.9.1. Plant operation within
these operating limits is addressed in individual specifications.
DOSE E UIVALENT I-131
1.10 DOSE E(UIVALENT I-131 shall be that concentration of I-131 (microcuries/
gram) which alone would produce the same thyroid dose as the quantity and
isotopic mixture of I-131, I-132,,I-133, I-134 and I-135 actually present.
The thyroid dose conversion factors used for this calculation shall be those
listed in Table III of TID-14844, "Calculation of Distance Factors for Power
and Test Reactor Sites."
E - AVERAGE DISINTEGRATION ENERGY

1.11 E shall be the average (weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling) of the sum
of the average beta and gamma energies per disintegration (in MeV) for isotopes,
other than iodines, with half-lives greater than 15 minutes, making up at
least 95K of the total noniodine activity in the coolant.
ENGINEERED SAFETY FEATURES RESPONSE TIME

1. 12 The ENGINEERED SAFETY. FEATURES RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF actuation setpoint at the
channel sensor until the ESF equipment is capable of performing its safety
function (i.e., the valves travel to their required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel
generator starting and sequence loading delays where applicable.
f HERY OTI N

1.13 The FRE(UENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table l. l.
GASEOUS RADWASTE SYSTEM

1. 14 A GASEOUS RADMASTE SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing for delay or holdup for the
purpose of reducing the total radioactivity prior to release to the environment.

IDENTIFIED LEAKAGE

1.15 IDENTIFIED LEAKAGE shall be:

a. Leakage into closed systems, other than reactor coolant pump
controlled bleed-off flow, .such as pump seal or valve packing leaks
that are captured and conducted to a sump or collecting tank, or

b. Leakage into the containment atmosphere from sources that are both
specifically located and known either not to 'interfere with the
operation of leakage detection systems or not to be PRESSURE
BOUNDARY LEAKAGE, or

c. Reactor Coolant System leakage through a steam generator to the
secondary system.
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REACTIVITY CONTROL SYSTEMS

,3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1. 1 BORATION CONTROL

SHUTDOWN MARGIN - ALL CEAs FULLY INSERTED

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.0X
delta k/k.

APPl ICABILITY: MODES 3, 4", and 5" with all full-'length CEAs fully inserted.

ACTION:

With the SHUTDOWN MARGIN less than 1.0X delta k/k, immediately initiate and
continue boration at greater than or equal to 26 gpm to reactor coolant system
of a solution containing greater than or equal to 4000 ppm -boron or equivalent
until the required SHUTDOWN MARGIN is restored.

I'URVEII

LANCE RE UIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 1. OX delta k/k at least once per 24 hours by consideration of at least the
following factors:

l.
2.
3.
4.
5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Cool'ant System average. temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4. 1. 1.1.2 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within + 1.0X delta k/k at least once per
31 Effective Full Power Days (EFPD). This comparison shall. consider at least
those factors stated in Specification 4.1.1.1.1, above. The, predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel.
loading.

"See Special Test Exception 3.10.9.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN KN-
L

ANY CEA WITHDRAWN

LIMITING CONDITION FOR OPERATION

3. 1.1.2

a. The SHUTDOWN MARGIN shall be greater Chain 6r 'equal to that, specified
in the CORE OPERATING LIMITS REPORT, hand

b. For T ld less than or equal to 500'F, KN 1 shall be less than 0.99.

APPLICABILITY: MODES 1, 2"', 3*, 4'", and 5* with any full-length CEA fully 6r
partially withdrawn.

ACTION:

a.

b.

With the SHUTDOWN MARGIN less than that specified in the CORE O'PER-
'TINGLIMIT.i REPORT, immediately initiate and continue boration at

greater than or equal to 26 gpm to the reactor coolant system o': a
solution containing greater than or equal to 4000 ppm boron or 'e

quivalent until the required SHUTDOWN MARGIN is restored, and

With T ld less than or equal to 500 F and KN 1 greater than or equal
to 0.99, immediately vary CEA positions and/or initiate and continue
boration at greater than or equal to 26 gpm to the reactor coolant
system of a solution containing greater than or equal to 4000 ppm
boron or equivalent until the required KN >

i,s restored.

SURVEILLANCE RE UIREMENTS

4.1.1.2.1 With any full-length CEA fully or partially-withdrawn; the
SHUTDOWN'ARGINshall be determined to be greater than or equal to that specified in

the CORE OPERATING LIMITS REPORT

a ~ Within 1 hour after detection of an inoperable CEA(s) and at least
once per 12 -hours thereafter whi'le the CEA(s) is inoperable. If the
inoperable CEA is immovable as a result of excessive fvfiction oH
mechanical interference or iknawn to be untrippable,, the above requir0d
SHUTDOWN MARGIN shall be increased by an amount at least equal to the
withdrawn worth of the immovable'or'sitrippable 'CEA(s).

"See Special Test Exceptions 3. 10.1 and 3.10.9.

PALO VERDE " UNIT 3 3/4 1"2 AMENDMENT.ISO. g,, 42



REACTIVITY CONTROL SYSTEMS

SURVEILLANCE RE UIREMENTS Continued

b. When in MODE 1 or MODE 2 with k ff greater than or equal to 1.0, at
least once per 12 hours by verifying that CEA group withdrawal is
within the Transient Insertion Limits of Specification 3. 1.3. 6.

Co

d.

e.

When in .MODE 2 with keff less than 1.0, .within 4 hours prior to
achieving reactor criticality by verifying that the predicted
critical CEA position is within the limits of Specification 3.1.3.6.

Prior to initial operation above 5X RATED THERMAL POWER after each
fuel loading, by consideration of the factors of e. below, with the
CEA groups at the Transient Insertion Limits of Specification 3.1.3.6.

When in MODE 3, 4, or 5, at least once per 24 hours by consideration
of at least the following factors:

l.
2.
3.
4.
5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4.1.1.2.2 When in MODE 3, 4, or 5, with any full-length CEA fully or partially
withdrawn, and Tcold less than or equal to 500 F, KN 1

shall be determined to
be less than 0.99 at least once per 24 hours by consideration of at least the
following factors:

1.
2.
3.

5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4. 1. 1.2.3 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within 4 1.0X delta k/k at least once per 31
Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1. 1.2. l.e or 4.1.1.2.2. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel
loading.
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MODERATOR TEMPERATURE COEFFICIENIT

LIMITING CONDITION FOR OPERATIONI

3.1.1.3 The moderator temperature coefficient (MTC) shall be witlhin the area
of Acceptable Operation specified in the CORE OPERATING LIMITS $ EPORT. 'the
maximum uppper limit . hall be less than or eciual to + 0.5 x 10 hK/K/~F for
a power level of OX RATED 1'HERMAL POWER with a 'linear ramp to OAK/K/4F at
100K RATED THERMAL POMER.

APPLICABILITY: MODES 1 ancl 2:"¹.

ACTION:

With the moderator tea)perature coefficient outside the area of Acceptable
Operation, be in at least HIOT STANDBY wi'thin 6 hours.

SURVEILLANCE RE UIREMENTS

4.1.1.3.1 The MTC shaill be determiIned to be within iIts limits by confirmatory
measurements. MTC measured values shall be extrapolated and/or compensated to
permit direct comparison with the above limits.

4.1.1.3.2 The MTC shaill be determiIned an't the followi'ng frequencies and THERMAL
POWER conditions during each 1t'uel cycle:

a ~

b.

C.

Prior to initial operation above 5X o1'ATED THERMAL POMER, dfter
each fuel loading.

At-any THIERNIAL POMER, 'within 7'FPD a1;ter r'caching a core average
exposure lof 40 EFPD burnup into the current cycle.

At any THIERNIAL POWER, within -7 EFPD after reaching a core average
'xposureequivalent to two-thirds of the expected current cycle

end-of-cycle core average burnup.,

N>th K greater than or equal to 1,.0.eff
¹See Special Test Except'ion 3. 10.2.
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MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION

3. l. 1.4 The Reactor Coolant System lowest operating loop temperature,(T ld)shall be greater than or equal to 552'F.

APPLICABILITY: MODES 1 and 28.

ACTION:

Mith a Reactor Coolant System operating loop temperature (T ld) less thancold
5 2'F, restore T ld to within its limit within 15 minutes or be in HOT

STANDBY within the next 15 minutes.

SURVEILLANCE RE UIREMENTS

4. l. 1.4 The Reactor Coolant System temperature (Tcold) shall be determined to
be greater than or equal to 552'F:

a. Within 15 minutes prior to achieving reactor criticality, and

b. At least once per 30 minutes when the reactor is critical and the
Reactor Coolant System T ld is less than 557'F.

8Mith K ff greater than or equal to 1.0.eff
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1
3/4. 1. 2 BORATION SYSTEMS

FLOW PATHS " SHUTDOWN

LIMITING CONDITION FOR OPERATION.

3.1.2.1 As a minimum,, one of the following boron 'injection flow paths sh'all
be OPERABLE:

If only -the spent fuel pool in Specification 3.1.2.5a. is OPERABLE,
a flow path .from the spent'uel pool via a gravi'ty feed connection
and a charging pump to the Reactor Coolant System.

b. If only the refueling water tank in Specification 3.1.2,.5b. is
OPERABLE, a flow path from the refuel ing water'anlk via either a
charging, pump, a high pressure safety injection pump, or a low pres-
sure safety injectit)n pump to the Reactor Coolant System.

APPLICABILITY: MODES 5 and 6.,

ACTION:

With non'e of the above f'low paths OPERABLE; suspend all operation involving
CORE ALTERATIONS or positive reactivity changes.

SURVEILLANCE RE UIREMENTS

4. 1.2. 1 At least one of the above required flow paths shall be demonstrated
OPERABLE at least once per 31 days by verifying-that each valve (manual,
power-operated, or automatic) in the flow path that is not locked,, sealed,
or otherwise secured in position, is 'in its correct position.
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS " OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 At least two of the following three boron injection flow paths shall
be OPERABLE:

a. A gravity feed flow path from ei'ther the refueling water tank or the
spent fuel pool through CH-536 (RWT Gravity Feed Isolation Valve)
and a charging pump to the Reactor Coolant System,

b. A gravity feed flow path from the refueling water tank through
CH-327 (RWT Gravity Feed/Safety Injection System Isolation Valve)
and a charging pump to the Reactor Coolant System,

c. A flow path from either the refueling water tank or the spent fuel
pool through CH-164 (Boric Acid Filter Bypass Valve), utilizing
gravity feed and a charging pump to the Reactor Coolant System.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With only one of the above required boron injection flow paths to the Reactor
Coolant System OPERABLE, restore at least two boron injection flow paths to the
Reactor Coolant System to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next 6 hours; restore at least two flow paths to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4.1.2.2.1 At least two of the above required flow paths shall be demonstrated
OPERABLE:

a. At least once per 31 days by verifying that each valve (manual,
power-operated, or automatic) in the flow path, that is not locked,
sealed, or otherwise secured in position, is in its correct position.

b. At least once per 18 months when the Reactor Coolant System is at
normal operating pressure by verifying that the flow path required
by Specification 3.1.2.2 delivers at least 26 gpm for 1 charging
pump and 68 gpm for two charging pumps to the .Reactor Coolant System.

4. 1.2.2.2 The provisions of Specification 4.0.4 are not applicable for entry
into Mode 3 or Mode 4 to perform the surveillance testing of Specification
4. 1.2.2. l.b provided the testing is performed within 24 hours after achieving
normal operating pressure in the reactor coolant system.
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0
CHARGING PUMPS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.3 At least one charging pump or one high presSure safety injection pump
or one low pressure safety injection pump in the boron in.jection flow patch ~

required OPERABLE pur.uant to Specification 3.142.1 aha'll be'PERABLE and
capable of being powered from an OPERABLE emergency power source.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no charging pump or high pressure . afety ihjdction pump, or low pressure
safety injection pump OPERABLE or capable of being pdwe'red from an OPERABLE
emergency power source, suspend al;I operatioAs inv'olving CORE ALTERATIONS or
positive reactivity changes.

SURVEILLANCE RE UIREMENT!S

4.1.2.3 No additional Surveillance Requirements other than those required by
Specification 4.0.5.
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CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION

3. 1.2.4 At least two charging pumps shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With only one charging pump OPERABLE, restore at least two charging pumps to
OPERABLE status wi.thin 72 hours or be in at least HOT STANDBY within the next
6 hours; restore at least two charging pumps to OPERABLE status within the
next 7 days or be in COLD SHUTDOWN within the next 30. hours.

SURVEILLANCE RE UIREMENTS

4. 1.2.4 No additional'urveillance Requirements other than those required
by Specification 4.0.5.
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BORATED WATER SOURCES - SHUTDOWN

Il

LIMITING.CONDITION FOR OPERATION

3.1.2.5 As a minimum, one of the following biorated water sources shall be
OPERABLE:

a. The spent fuel pool with:
l. A minimum borated waiter volume of 33,500 gallons and

2. A boron concentra'tiain of between i4000 ~ppm and 4400 ppm boron,
and

3. A so'lution temper ature between 60'F and 180'-F„

b. The refue'ling water tank with:
1. A minimum contained borated water violuime of 33,500 gallons

and

2. A boron concentration of between i4000 ~ppm and 4400 ppm boron,
and

3. A so'lution temperature betweeni 604F and 120'F.
APPLICABILITY: MODES 5" a'nd 6".

ACTION:

With no borated water sources OPI=RABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes until at, least one biorated water
source is restored to OPERAIBLE status.

SURVEILLANCE RE UIREMENTS

4. 1.2.5 The above required borated water sources Shall be demonstrated
OPERABLE:

a 0

b.

C.

At least once per 7 days by:
l. Verifying the boron concentratiion of tihe water, and

2. Verifying the contained borated water volume of the
refueling'ater

tank or the spent fuel pool.
At least once per 24 hours by verifying the refueling water tank
temperature when 'it is the source of borated water and the outside
air temperature is outside the 60 F to 120 F range.
At least once pier 24 hours by verifying the spent fuel pool tempera-
ture when it is the source of borated water'nd irradiated fuel is
present in the pool.

"See Special Test Exception 3. 10. 7.
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136'-6" )

135'-'6" (30K)
135'-10";(33,5K)

134'-6" (20K)

133'-'6" (10K)

0

.:133'..3" (7.25K) -.
~

COLD SID VOLUME

0 200 400: 600

AVERAGE REACTOR COOLANT SYSTEM TEMP oF

80/0 600 ,000 GAL. (565 F)~ 600K

RWT I EVEL
INSTRUMENT
READING (1)

75A

70/0

.65/0

573 744 G <L (120o F)

COLD S/D VOL. PLUS
MARGIN

575K

5MK
MINIMUM.USEFUL
VOLVO E (1)

525K REQUIRED IN'THE
RWT

50K

47/K

pg (2)

ESF VOL-PLUS NIARGIN.
(3)

200 .400

AVERAGE RCS TEMPERATURE,
F'K6nn

(1) The tank level and volume shown are the useful level and volume above

that in the tank which is required for vortex considerations

(2) During Mode 5 and 6, one of these borated sources shall contain a

minimum of 33,500 gallons

(3) This volume is not required during Mode 6.

FIGURE 3. 1".1
MINIMUM BORATED MATER VOLUMES
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BORATED WATER SOURCI=S - OPERAl ING

Cl

LIMITING CONDITION FOR OPERATION

3.1.2.6 Each of the fo11lowincI borated water sources shall be OPERABLE:

a. The spent fuel pool with:

b.

1. A minimum bo'rated water volume as sj>ecified in Figure 3. 1-1, 'and
2. A boron concentration of between 4000 ppm and 4400 ppm boron, and
3. A solution temperature between 604F and 1804F.
Th'e refue1ling wati r tank with:
1. A minimum contained borated water v6lu'me'as'pecified in

Figure,'3.1-1., and

2. A boron concentration of between 4000 and 4400 ppm of boron, and
3. A solution temperature between 60 F and 1204F.

APPLICABILITY: MODES 1, 2 '" 3," and 4".

ACTION:

a. With the above requirecl spent fuel goo'1 inoperable, restore the poiol
to OPERABLE status within 72 hours or be in at. least HOT STANDBY
within the next 6 hours; restore the aboye required spent fuel poolto OPERABLE . tatu. within the next 7 day< or be in COI 0 SHUTDOWN
within the next 30 hlours.

b. With the refueling water tank inoperable,'estore the tank to OPERABLE
status within 1 hciur or.,be in at least HOT STANDBY within the next
6 hours arid in COLD SHUTDOWN within thle following 30 hours.

SURVEILLANCE RE UIREMENTS

4. 1.2.6 Each of -the, above required borated water sources . hall be demonstrated
OPERABLE:

b.

C.

At least once-per 7 days by:
l. Verifying the boron concentration in~ the water, and
2. Verifying 'the contained boratedl water volume of the water s'ource'.

At least once per 24 hour. b'y verifying the refueli,ng water tank
temperature when the outside air tempe>~ature is outside 'the 60 F td
120 F range.

.At least once per 24 hour. by verifying the spent fuel pool temp'era-
ture when irradiated fuel is present it) the pool.

See Special Test Exception 3.10.7.
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BORON DILUTION ALARMS

LIMITING CONDITION FOR OPERATION

3.1.2.7 Both startup channel high neutron flux alarms shall be OPERABLE.

APPLICABILITY: MODES 3", 4, 5, and 6.

ACTION:

Witha ~

b. With

2.

The pC.

one startup channel high neutron flux alarm inoperable:
Determine the RCS boron concentration when entering MODE 3, 4,
5, or 6 or at the time the alarm is determined to be inoper-
able. From that time, the RCS boron concentration shall be
determined at the applicable monitoring frequency specified
in the CORE OPERATING LIMITS REPORT, by either boronometer
or RCS sampling.""
both startup channel high neutron flux alarms inoperable:
Determine the RCS boron concentration by either boronometer and
RCS sampling"~ or by independent collection and analysis of two
RCS samples when entering Mode 3, 4, or 5 or at the time both
alarms are determined to be inoperable. From that time, the
RCS boron concentration shall be determined at the applicable
monitoring frequency specified in the CORE OPERATING LIMITS
REPORT, as applicable, by either boronometer and RCS sampling""
or by collection and analysis of two independent RCS samples.If redundant determination of RCS boron concentration cannot be
accomplished immediately, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes until the method for
determining and confirming RCS boron concentration is restored.
When in MODE 5 with the RCS level below the centerline of the
hotleg or MODE 6, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes until at least one
startup channel high neutron flux..alarm .is. restored, to-OPERABLE
status.
rovisions of Specification 3.0.3 are not applicable.

SURVEILLANCE RE UIREMENTS

4. 1.2.7 Each startup channel high neutron flux alarm shall be demonstrated
OPERABLE by performance of:

"Within 1 hour after the neutron flux is within the startup range following
a reactor shutdown.

*"With one or more reactor coolant pumps (RCP) operating the sample should be
obtained from the hot leg. With no RCP operating, the sample should be
obtained from the discharge line of the low pressure safety injection (LPSI)
pump operating in the shutdown cooling mode.
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a ~

b.

A CHANNEL CHECIK:

l. At least once per 12 hours.

2. When initially setting setpoints at the following times:

a) One hour after a reactor tr.ip.
b) After a, controlled reactor .. hutdown: Wi thin 1 hour after

the neutron flux is within the startup range in MODE 8.

A CHANNEL FUNCTIONAI TES1 every 31 days of cumulative operationl
during shutdown.
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REACTIVITY CONTROL SYSTEMS

3/4. 1.3 MOVABLE CONTROL ASSEMBLIES

CEA POSITION

LIMITING CONDITION FOR OPERATION

3.1.3. 1 All full-length (shutdown and .regulating) CEAs, and all part-length
CEAs which are inserted in the core, shall be OPERABLE with each CEA of a.
given group positioned within 6.6 inches (indicated position) of all other
CEAs in its group.

APPLICABILITY: MODES 1" and 2".

ACTION:

With one or more full-length CEAs inoperable due to being immovable
as a result of excessive friction or mechanical interference or
known to be untrippable, determine that the SHUTDOWN MARGIN require-
ment of Specification 3.1.1.2 is satisfied within 1 hour and be in
at least HOT STANDBY within 6 hours.

b.

C.

With more than one full-length or part-length CEA inoperable or
misaligned from any other CEA in its group by more than 19 inches
(indicated position), be in at least HOT STANDBY within 6 hours.

With one or more full-length or part-length CEAs misaligned from any
other CEAs in its group by more than 6.6 inches, operation in
MODES 1 and 2 may continue, provided that core power is reduced in
accordance with the limits specified in the CORE OPERATING LIMITS
REPORT and that within 1 hour the misaligned CEA(s) is either:

1. Restored to OPERABLE status within its above"specified alignment
r equirements, or

2. Declared inoperable and the SHUTDOWN MARGIN requirement of
Specification 3.1.1.2 is satisfied. After declaring the CEA(s)
inoperable, operation in MODES 1 and 2 may continue pursuant to
the requirements of Specifications 3.1.3.6 and 3. 1.3.7 provided:

a) Within 1 hour the remainder of the CEAs in the group with
the inoperable CEA(s) shall be aligned to within 6.6 in-
ches of the inoperable CEA(s) while maintaining the allow-
able CEA sequence and insertion limits and the THERMAL POWER
level restrictions of Specifications 3. 1.3.6 and 3. 1.3.7
during subsequent operation.

*See Special Test Exceptions 3. 10.2 and 3. 10.4.
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LIMITING CONDITION FOR OPERATION+Continued

ACTION: (Continued)

Il

d.

e.

b) The, SHUTDOWN MARGIN requirement of Specification 3.1.1.2
i. determined at least once per 12 hours.

Otherwise, be in at least HOT STANDBY within 6 hours.

With one fu11-length CEA inoperable, dive to causes other than
addressed by ACTION a., above,, but within its above specified align-
ment requirements, operation in MODES 1 and 2 may continue pursiiant
to. the requi'rements of Specification 3. li.3. 6.

With one part-'length CEA inoperable and in.erted in the core,
operation may continue provided the alignment of the inoperable part
length CEA .is maintained within 6.6 inches (indicated position)'f
all other part-length CEAs in its group and the CEA is maintained
pursuant to the requirements of Specification 3.1.3.7.

SURVEILLANCE REtUUIREMERT!i

4.1.3.1.1 The position of each ful'l-length and part-length CEA shall be deter-
mined to be within 6.6 inches (indi'cated position) of all other CEAs in its
group at least once per 12 hours except during time intervals whei) one CEAC

'is'noperableor when both- CEACs are inoperable, then verify the individual CEA
positions at least once per 4 hours.

4. 1.3. 1.2 Each full-length CEA not fully inserted and each part-length CEA
which is inserted in the core shall be determined to be OPERABLE by movement
of at least 5 inches in any one direction at least once per 31 days.
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POSITION INDICATOR CHANNELS - OPERATING

LIMITING CONDITION FOR OPERATION

3. 1.3.2 At least two of the following three CEA position indicator channels
shall be OPERABLE for each CEA:

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

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

c. The CEA pulse counting position indicator channel.

APPLICABILITY: MODES 1 and 2.

ACTION:

With a maximum of one CEA per CEA group having only one of the above required
CEA position indicator channels OPERABLE, within 6 hours either:

a. Restore the inoperable position indicator channel to OPERABLE
status, or

b. Be in at least HOT STANDBY, or

C. Position the CEA group(s) with the inoperable position indicator(s)
at its fully withdrawn position while maintaining the requirements
of Specifications 3. 1.3. 1,,3. 1.3.5, 3. 1.3.6 and 3. 1.3.7. Operation
may then continue provided the CEA group(s) with the inoperable
position indicator(s) is maintained fully withdrawn, except during
surveillance testing pursuant to the requirements of Specifica-
tion 4. l. 3. l. 2, and each CEA in the group(s). is.,verified. fully,
withdrawn at least once per 12 hours thereafter by its "Full Out"
limit".

SURVEILLANCE RE UIREMENTS

4.1.3.2 Each of the above required position indicator channels shall be
determined to be OPERABLE by verifying that for the same CEA, the position
indicator channels agree within 5.2 inches of each other at least once per
12 hours.

"CEAs are fully withdrawn (Full Out) when withdrawn to at least 144.75 inches.
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REACTIVITY CONTROL SYSTEMS

'POSITION INDICATOR -CHANNELS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3. 1.3.3 At least one CEA Reed Switch Position IPransinitter indicator chanhel
shall be OPERABLE for each shutdown, regulating or pairt-length CEA not fully
inserted.

APPLICABILITY: MODES 3",, 4", and 5i".

ACTION:

With less than the above requi'red position indikatbr 'channel(s)
OPERABLE,'mmediately

open the reactor trip breakers.,

S I EILIANCE REIRUIRKM!!!T!i

4. 1.3.3 The above required CEA Reed,bewitch Position Transmitter indicato>r
channel(s) shall be deteimined to be OPERABLE by performance of a

CHANNEL'UNCTIONAL

TEST at 'least once per 18 months;

"With the reactor trip breakers,'in the closed position.
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,CEA DROP TIME

LIMITING CONDITION FOR OPERATION

3. 1.3.4 The individual full-length (shutdown and regulating) CEA drop time,
from a fully withdrawn position, shall be less than or equal to 4,seconds from
when the electrical power is interrupted to the CEA drive mechanism until the
CEA reaches its 90'nsertion position with:

a. T ld greater than or equal to 552'F, and

b. Al.l reactor:coolant pumps operating.

APPLICABIL'ITY: MODES 1 and 2.

ACTION:

a. With the drop time of any. ful.l-length CEA determined to exceed
the above limit, restore the CEA drop time to within the above
limit prior to proceeding to MODE 1 or 2.

SURVEILLANCE RE UIREMENTS

4. 1.3.4 The CEA drop time of .full-length CEAs shall be demonstrated through
measurement prior to reactor criticality:

a 0

b.

C.

For all CEAs following: each removal and'einstallation of .the reac-
tor vessel head,

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, and

At least once per 18 months.
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SHUTDOWN CEA INSERTION LIMIT

0

LIMITING CONDITION FOR OPERATION

3. 1.3.5 Al.l shutdown CEAs shall be wwithdrawnl to a't lea'st 144.75 inches.

APPLICABILITY: MODES 1 andI 2'"¹.

ACTION:

With a maximum of one shutd'own CEA withdrawn to. less than 144.7'5 'inches,
except for surveillance testing pursuant to Specification 4.1.3.1.2,
within 1 hour either:

a. Mithdraw the, CI=A to at'east 144,.75 inches,, or

b.. Declare:tlhe CEA- inoperable and comply with Specification 3. 1.3. 1.

E Elt ANCE EEIEEEEI!NEN!!I

4. 1.3; 5, Each shutdown CEA- shall be determined to be withdrawn to at least
144.75 .inches:

a. Mithin 15 minutes prior to withdrawaliof any CEAs in regulating
groups during an approach to reactor criticality, and

b; .At least once per 12'ours thereafter lextept during time intervals
.when both CEAC"s ar'e inoperable, then vet ify- the .individual CEA
positions at least oncie pier' hoursi.

"See Special Test Exception 3. 10.2.

¹With K ff greater than br equal to 1„
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REGULATING CEA INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3. 1.3.6 The regulating CEA groups shall be maintained within the following
limits:

a. One or more CEAC's operable:

1. The regulating CEA groups shall be limited to the withdrawal
sequence, and to the insertion limits¹¹ specified in the CORE
OPERATING LIMITS REPORT when the COLSS is -in service or when
the COLSS is not in service. The CEA insertion between the Long
Term Steady State Insertion Limits and the Transient Insertion
Limits is restricted to:
a) Less than or equal to 5 Effective Full Power Days per 30

Effective Full Power Day interval, and

b) Less than or equal to 14 Effective Full Power Days per 18
Effective Full Power Months.

2. CEA insertion between the Short Term Steady State Insertion
Limits and the Transient Insertion Limits shall be restricted
to < 4 hours per 24 hour interval.

b. Both CEAC's Inoperable (with or without COLSS in service):

Regulating CEA group 5 may be inserted no further than 127.5 inches
withdrawn which is the Transient Insertion Limit when both CEAC.'s
are inoperable.

Regulating CEA groups which are excluded by these insertion limits must
be maintained fully withdrawn > 144.75 inches, which is the Transient.
Insertion Limit, except for surveillance testing pursuant to Specifica-tion 4. l. 3. 1. 2.

APPLICABILITY: MODES 1* and 2"¹.

ACTION:

a. With the regulating CEA groups inserted beyond the Transient
Insertion Limits, except for surveillance testing pursuant to
Specification 4. 1.3. 1.2, within 2 hours either:
1. Restore the regulating CEA groups to within the limits, or
2. Reduce THERMAL POWER as follows:

a) One or more CEAC's Operable

1) Reduce THERMAL'OWER to less than or equal to that
fraction of RATED THERMAL POWER which is allowed by
the CEA group position specified in the CORE OPERATING
LIMITS REPORT, or

2) Be in at least HOT STANDBY within 6 hours.
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REGULATING CEA INSERTION LIMITS

0

LIMITING CONDITION FOR 0|PERATION~Continued

ACTION: (Continued)

b.

C.

b) Bothi CEAC's Inoperable

Be in at least HOT STANDBY within 6 hours.

With the regulating CEA groups inserted between thie I ong Term Steady
State Insertion I imits and the Transient Insertion Limits for inter-
vals greater than 5 EFPD per 30 EFPD interval or greater than
14 EFPD pier 18 Effective Full Power Months, either:

1. Restore the regulating groups to within thh Long Term Steady
State Insertion Limits w'ithin 2 hours, or

2. Be in at least HOT STANDBY withi'n 6 hours.

With the regulating CEA groups inserted between the Short Term
Steady State Insertion Limits and the Transient Insertion Limits
for interva'is > 4 hours per 24 hou0 interval, operation may proceed
provided any sub. equent increase in THERMAL POWFR is restricted t6
< 5X of RATED THERMAL POWER, per 'hour.

S RUEI I I REIR! ENINTS

4.1.3R6 The position of each regu'lating CEAigroup shal'1 be 'determined to be
within the Transient Insertion Limits at least once per 12 hours except during
time intervals when the PDIL Auctioneer Alarm Circuit is ;inoperable, or both
CEAC's are inoperable„ then verify the CEA group"pros'itions at least'once per 4
hours. The accumulated times during which the regulati'ng'CEA groups are
inserted beyond the Long Term Steady State Insertion Limits but within the

'ransientInsertion Limits shall be determined at least once per 24 hours.

"See Special Test Exceptions 3.10..2 and 3.1O.4.
¹With K greater than or equal to l.

¹¹A reacQ$ power cutback wil'1 cau. e either (Cayuse I)'Regulating Group 5 or
'egulatingGroup 4 and 5 to be dropped with no sequential insertion of

additional Regulating iGroups (Groups 1, 2, 3, and 4) or (Case 2) Regulating
Group 5 or Regulating Groups 4 and 5 to be dropped with all or part of the
remaining Regulating Groups (Groups 1„ 2, .I, andi 4) being sequentially
inserted. In either case, the Transient Insertion Limit and the withdWawhl
sequence specified in the CORE OPERATING'IMIl'S REPORT dan be exceeded for
up to 2 hours.
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REACTIVITY CONTROL
SYSTEMS'ART

LENGTH CEA INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.7 The part length CEA groups shall be maintained within the following
limits with COLSS in service or out of service:

a. One or more CEACs OPERABLE

The part length CEA groups shall be limited to the insertion limits specified
in the CORE OPERATING LIMITS REPORT with PLCEA insertion between the Long Term
Steady State Insertion Limit and the Transient Insertion Limit restricted to:

l. < 7 EFPD per 30 EFPD interval, and

2. < 14 EFPD per calendar year.

b. Both CEACs INOPERABLE

The part length CEA groups must be maintained fully withdrawn (> 144.75
inches) which- is the Transient Insertion Limit when both CEAC's are
inoperable.

APPLICABILITY: MODES 1" and 2"

ACTION:

With the part length CEA groups inserted beyond the Transient
Insertion Limit, except for surveillance testing pursuant to
Specification 4. 1.3.1.2, within two hours, either:

1. Restore the part length CEA groups to within the limits, or

2. Reduce THERMAL POWER as follows:

a) One or more CEACs OPERABLE

1) Reduce THERMAL POWER to less than or equal to that
fraction of RATED THERMAL POWER which is allowed by
the PLCEA group position specified in the CORE
OPERATING LIMITS REPORT, or

2) Be in at least HOT STANDBY within 6 hours.

b) Both CEACs INOPERABLE

Be in at least HOT STANDBY within 6 hours.
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0
REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPE$ IATIONI~Continued

ACTION: (Continued)

b. With the part length CEA groups inserted between the Long Term
.Steady State Insertion Limit and the Transient Insertion Limit for
intervals > 7 EFPD per 30 EFPD interval or > 14 EFPD per calendar
year, either:

1. Restore the part length groups within~'the l.ong lerm Steady
State Insertion Lim'it within two hours, or

2. Be in at least HOT STANDBY within 6 hours.

SURVEILLANCE RE UIREMENTS

4. 1.3.7 The positions of the part length CEA groups shall be determined to
be within the Transient Insertion Limit at least once per 12 hours except
during time intervals when both CEACs are inoperable,, then verify the part
length CEA group positions at least once per 4 hours.,

"-See Special Test Exceptions 3.10.2 and 3.10.4.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4 2.1 LINEAR HEAT RATE

LIMITING CONDITION FOR OPERATION

3.2.1 The linear heat rate limit specified in the CORE OPERATING LIMITS REPORT
shall be maintained by one of the following methods as applicable:

a. Maintaining COLSS calculated core power less than or equal to the
COLSS calculated power operating limit based on linear heat rate
(when COLSS is in service); or

b. Maintaining peak linear heat rate within its limit using any
operable CPC channel (when COLSS is out of service).

APPLICABILITY: MODE 1 above 20X of RATED THERMAL POWER.

ACTION:

With the linear heat rate limit not being maintained, as indicated by:

1. COLSS calculated core power exceeding the COLSS calculated core
power operating limit based on linear heat rate; or

2. Peak linear heat rate outside its limit using any operable CPC
channel (when COLSS is out of service);

within 15 minutes initiate corrective action to reduce the linear heat rate to
within the limits and either:

a. Restore the linear heat rate to within its limits within 1 hour, or

b. Reduce THERMAL POWER to less than or equal to 20'f RATED THERMAL
POWER within the next 6 hours.

SURVEILLANCE RE UIREMENTS

4.2 ~ 1.1 The provisions of Specification 4.0.4 are not applicable.

4.2. 1.2 The linear heat rate shall be determined to be within its limit when
THERMAL POWER is above 20X of RATED THERMAL POWER by continuously monitoring
the core power distribution with the Core Operating Limit Supervisory System
(COLSS) or, with the COLSS out of service, by verifying at least once per
2 hours that the linear heat rate, as indica'ted on any OPERABLE Local Power
Density channel, is within its limit.
4.2.1.3 At least once per 31 days, the COLSS Margin Alarm shall be verified to
actuate at a THERMAL POWER level less than or equal to the core power operating
limit based on linear heat rate.
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POWER DISTRIBUTION LIMITS

3/4.2.2 PLANAR RADIAL PIEAKING FACTORS - Fxy
LIMITING CONDITION FOR OIPERATION

3.2.2 The measured PLANAR RADIAL PEAKING FAC/ORS (F, ) shall bie less than 6r
equal to the PLANAR RADIAL PEAKING FACTORS (F ) use~Pin the Core Operating,
Limit Supervisory System (C'OLSS) and in the CNi~ Protection Calculators (CPC).

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER".

ACTION:

With an

b.

C.

Fx exceeding a corresponding F„ , with'in 6 hours either:m c

Adjust the CPC addressable constants to increase the multiplier
applied to planar gadipl peaking by a factor equivalent to greater
than or equal to F /F and restrict subsequent. opegatipn so that; a
margin o the COLSPope9ating limits of at least. L(F /F ) - 1.0)
x 100X is ma,intained; or
Adjust he affected PLANAR IRADIAL PEAKING FACTORS (F„) used in'he

'OLSSand CP'C to a value greatermth'an'or'qual to theymeasured
PLANAR RADIAL.PEAKING FACTOIRS (F ) or

Reduce THIERMIAL POWER to less than. or equal to 20K of RATED THERMAL
POWER.

SURVEILLANCE RE UIRIEMENTS

4.2.2.1 The provisions of Specification 4.0.4 are~ not applicable,

4.2.2.2 The measured PLANAR RADIAL PEAKING FAC10RS (~F, ) obtained by using
the incore detection system, shall bp determined to. bie fess than or equal to
the PLANAR RADIAL PI=AKING FAClORS (Fx, ), used in the ~COLSS and CPC at

the'ol

lowing interval s::

a. After each fuel loading with THERMAL f'OWIER greater than 40K but
prior to operation above 70K of RATED THERMAL POWER, and

b. At least once- per 31 Effect'ive Full Power Days.

"See Special Test Exception 3.10,.2.
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POWER DISTRIBUTION LIMITS

3/4.2.3 AZIMUTHAL POWER TILT - T
q

LIMITING CONDITION FOR OPERATION

3.2.3 The AZIMUTHAL POWER TILT (T ) shall be less than or equal to the
fol lowing limits: q

a. The AZIMUTHAL POWER TILT Allowance used in the Core Protection
Calculators (CPCs), and

b. 1. The limit specified in the CORE OPERATING LIMITS REPORT with COLSS
in service, or

b.2. T < 0. 10 with COLSS out of service.

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER*.

ACTION:

With the measured AZIMUTHAL POWER TILT determined to exceed the
AZIMUTHAL POWER TILT Allowance used in the CPCs within 2 hours
either correct the power tilt or adjust the AZIMUTHAL POWER TILT
Allowance used in the CPCs to greater than or equal to the
measured value.

b. With the measured AZIMUTHAL POWER TILT determined to exceed the
limit specified in the CORE OPERATING LIMITS REPORT with COLSS in
service or 0. 10 with COLSS out of service.

1. Due to misalignment of either a part-length or full-length CEA,
withi'n 30 minutes verify that'he Core Operating Limit Supervisory
System (COLSS) (when COLSS is being used'o monitor the core
power distribution per Specifications 4.2. 1 and 4.2.4) is
detecting the CEA misalignment.

2. Verify that the AZIMUTHAL POWER TILT is within its limit within
2 hours after exceeding the limit ot reduce THERMAL POWER to
less than 50K of RATED THERMAL POWER within the next 2 hours
and verify that the Variable Overpower Trip Setpoint has been
reduced as appropriate within the next 4 hours.

3. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50X of RATED THERMAL POWER may proceed provided that
the AZIMUTHAL POWER TILT is verified within its limit at least
once per hour for 12 hours or until verified acceptable at
95X or greater RATED THERMAL POWER.

"See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS

41

4.2.3.1 The provisions of Specification 4.0.4 are nbt applicable.

4.2.3.2 The AZIMUTHAI POWER 'TILT shall be determined to be within its limits
above 20K of RATED THERMAL POWER by:

Continuously monitoring the tiltwith COLSS when the COLSS is in
service.

b.

C.

d.

Calculating the tilt at 'least once per 32 hours'when the COLSS is
out -of service.

Verifying at least once per 33. days, that the COLSS Azimuthal Tilt
Alarm is actuated at an AZIMUTHAL POWER TILT 'less than or equal t6
the AZIMUTHAL PO'WER TILT Allowance usied in the CPCs.

Using the incore detectors at least once per 31 EFPD to indepenldehtlg
confirm the validity of the COLSS calculated AZIMUTHAL POWER TILTl
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POWER DISTRIBUTION LIMITS

. 3/4.2.4 DNBR MARGIN

LIMITING CONDITION FOR OPERATION

3.2.4 The DNBR margin shall be maintained-by one of the following methods:

a. Maintaining COLSS calculated core power less than or equal to COLSS
calculated core power operating limit based on DNBR (when COLSS is
in ser vice, and either one or both CEACs are operable); or

b. Maintaining COLSS calculated core power less than or equal to COLSS
calculated core power operating limit based on DNBR decreased by the
allowance specified in the CORE OPERATING LIMITS REPORT (when COLSS
is in service and neither CEAC is operable); or

c. Operating within the region of acceptable operation specified in the
CORE OPERATING LIMITS REPORT using any operable CPC channel (when
COLSS is out of service and either one or both CEACs are operable);
or

d. Operating within the region of acceptable operation specified in the
CORE OPERATING LIMITS REPORT using any operable CPC channel (when
COLSS is out of service and neither CEAC is operable).

within 15 minutes initiate corrective action to increase the. DNBR to within
the limits and either:

a. Restore the DNBR to within its limits within 1 hour, or

b. Reduce THERMAL POWER to less than or equal to 20K of RATED THERMAL
POWER within the next 6 hours.

SURVEILLANCE RE UIREMENTS

4. 2.4. 1 The provisions of Specification 4. 0.4 are not applicable.
4.2.4.2 The DNBR shall be determined to be within its limits when THERMAL
POWER is above 20K of RATED THERMAL POWER by continuously monitoring the
core power distribution with the Core Operating Limit Supervisory System
(COLSS) or, with the COLSS out of service, by verifying at least once per
2 hours that the DNBR, as indicated on any OPERABLE DNBR channel,
is within the limit specified in the CORE OPERATING LIMITS REPORT.

4.2.4.3 At least once per 31 days, the COLSS Margin Alarm shall be verified
to actuate at a THERMAL POWER level less than or equal to the core power
operating limit based on DNBR.
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APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER.

ACTION:

With the DNBR not being maintained:
l. As indicated by COLSS calculated core power exceeding the appropriate

COLSS calculated power operating limit; or
2. With COLSS out of service, operation outside the region of acceptable

operation specified in the CORE OPERATING LIMITS REPORT.



0
POWER DISTRIBUTION LIMITS

3/4.2.5 RCS FLOW RATE

LIMITING CONDITION FOR OPERATION

3.2.5 The actual Reactor Coolant System total flow rate sha'll be greater than
or equal to l55.8 x 10s ibm/hr.

APPLICABILITY: MODE 1.

ACTION:

With the actual Reactor Coolant Sy. tern total flow rate determined to be less
than the above limit, reduce IHERMAL POWER to less than 5X of RATED THFRMAL
POWER within the next 4 hours,.

SURVEILLANCE RE UIREMENTS

4.2.5 The actual Reactor Coolant System total flow rate . hall be determined
to be greater than or equal to its limit at least once per 12 hours.
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POWER DISTRIBUTION LIMITS

3/4.2.6 REACTOR COOLANT COLD LEG TEMPERATURE

0

LIMITING CONDITION FOR OPERATION

3.2.6 The reactor coolant cold leg temperature (T ) shall be within the Area
of Acceptable Operation shown in Figure 3.2-1.

APPLICABILITY: MODES 1" and 2"¹.

ACTION:

With the reactor coolant cold leg temperature exceeding its limit, restore the
temperature to within its 'limit within 2 hours or be in HOT STANDBY within
the next 6 hours.

SURVEILLANCE RE UIREMENTS

4. 2.6 The reactor cool'ant cold leg temperature shall be determined to be
within its limit at least once per 12 hours.

"See Special Test Exception 3.10.4.
¹With Keff greater than or equal to 1
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REACTOR'COOLANT COLD LEG TEMPERATVRE vs'CORE POWER
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POWER DISTRIBUTION LIMITS

3/4.2.7 AXIAL SHAPE INDEX

LIMITING CONDITION FOR OPERATION

3.2.7 The core average AXIAL SHAPE INDEX,(ASI) shall be maintained within the
limits specified in the. CORE OPERATING LIMITS REPORT.

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER".

ACTION:

With the core average AXIAL SHAPE INDEX outside the limits specified in the
CORE OPERATING LIMITS REPORT, restore the core average ASI to within its limit
within 2 hours or reduce THERMAL POWER to less than 20K of RATED THERMAL POWER
within the next 4 hours.

SURVEILLANCE RE
UIREMENTS'.2.7

The core average AXIAL SHAPE INDEX shall be determined to be within its
limit at least once per 12 hours using the COLSS or any OPERABLE Core Protection
Calculator channel.

See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIb'IIT!S

3/4.2.8 PRESSURIZER'RESSURE

-LIMITING CONDITION FOR OPERATION

3.2.8 The pressurizer pressu'r'e shall be mainta',ined between 2025 psia .and
2300 psia.

APPLICABILITY: MODIES 1 and 2.

ACTION:

With the pressurizer pressure outside its above limits, restore the pressure
to within its limit within 2 hours or be in a't lea'st HOT STANDBY within the
next 6 hours.

SURVEILLANCE RE UIRI=MENTS

4.2.8 The pressurizer pressure shall be determined to be 'within its limit at
least once per 12 hours.
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EMERGENCY CORE COOLING SYSTEMS

3/4.5.4 REFUELING MATER TANK

LIMITING CONDITION FOR OPERATION

3.5.4 The refueling water tank (RMT) shall be OPERABLE with:

a. A minimum, borated water volume as specified in Figure 3.1-1 of
Specification 3. 1.2. 5, .and

b. A boron concentration between 4000 and 4400 ppm of boron, and

c. A solution temperature between 60 F and 120'F..

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

Mith the refueling water tank inoperable, restore the tank to OPERABLE status
within 1 hour or be in at least HOT STANDBY within 6 hours and in COLD SHUTDOWN
within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4. 5.4 The RMT shall be demonstrated OPERABLE:

a. At least once per 7 days by:

l. Verifying the contained borated water.-.volume-in .the -tank,- and

2 ~ Verifying the boron concentration of the water.

b. At least once per 24 hours by. verifying the RMT temperature when
the (outside) air temperature is outside the 60 F to 120 F range.
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REACTIVITY CONTROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES Continued

and LSSS setpoints determination. Therefore, time limits have been imposed on
operation with inoperable CEAs to preclude. such adverse conditions from
developing.

Operability of at least two CEA position indicator channels is required
to determine CEA positions and thereby ensure compliance with the CEA,al.ignment
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. Therefore,
the ACTION statements applicable to inoperable CEA position indicators permit
continued operations when the positions of CEAs with inoperable position
indicators can be verified by the "Full In" or "Full Out" limits.

CEA positions and OPERABILITY of the CEA position indicators are required
to be verified on a nominal basis of once per 12 hours with more frequent
verifications required if an automatic monitoring channel is inoperable.
These verification frequencies are adequate. for assuring that the applicable
LCOs. are satisfied.

The maximum CEA drop time restriction is consistent with the assumed CEA
drop time used in the safety analyses. Measurement with T ld greater than or
equal to 552~F and with all reactor coolant pumps operating ensures that the
measured drop times will be representative of insertion. times experienced
during a reactor trip at operating conditions.

Several design steps were employed to accommodate the possible CEA guide
tube wear which could arise from CEA vibrations when. fully.withdrawn.=
Specifically, a programmed insertion schedule will be used to cycle the CEAs
between the full out position ("FULL OUT" LIMIT) and 3.0 inches inserted over
the fuel cycle. This cycling will distribute the possible guide tube wear
over a larger area, thus minimizing any effects. To accommodate this
programmed insertion schedule, the fully withdrawn position was redefined, in
some cases, to be 144.75 inches or greater.

The establishment of LSSS and LCOs requires that the expected long- and
short-term behavior of the radial peaking factors be determined. The long-
term behavior relates to the variation of the steady-state radial peaking
factors with core burnup and is affected by the amount of CEA insertion
assumed, 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 perturbations
depend upon the expected use of the CEAs during anticipated power reductions
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REACTIVITY CONTROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES (Continued)

and load maneuvering. Analyses are performed biased On 'the expected mode of
operation of the NSSS (base loadl maneuvering~, etc.) and from these analyses
CEA insertions are determined and a con. isteht Ised of radial peaking factors
defined. The Long Term Steady State and Short Term Insertion Limits are de):er-
mined based upon the assumed modle of operation used in 'the analyses and p'ro0ide
a means of preserving the assumptions on CEA insertions used. The limits

spec'i-'ied

serve to limit the,behav'ior of the radial peaking factors within the bounds
determined from analysis. Thee actions specified serve to limit tlhe extent of
radial xenon redistribution effects to those 'actoNmodated in the analyses. The
Long and Short Term Insertion Limits of Specifications 3.1.3.6 and 3.1.3.7 are
specified for the plant which has been designed for primarily base loaded
operation but which has the. ability to accommodate a limited amount of loladl
maneuvering.

The Transient Insertiain Limits of Specification. 3.1.3.6 and 3.1.3.7 and
the Shutdown CEA Insertion Limits of Specification 3., 1.3..i ensure that (1) the
minimum SHUTDOWN MARGIN is maintained, and (2) the potential effects of a CirA
ejection accident are limited to acceptable 1'evels'. 'Long-term operation at the
Transient Insertion Li'mits is not perimitted since such opera'tiain could

ha've'ffects

on the core power dlistribution which could invalidatie assumptions used
to determine the behavior of the radial peaking factors.

The PVNGS CPC anci COLSS systems are respon. ible -for the safety and monitoring
functions, respectively, of the reactor core. COLSS monitors the DNB Power
Operating Limit (POL) and various operating parameters to help the operator main-
tain plant operation within the limiting cond'it'ions for operation (LCO). Operiat~
ing within the LCO guarantees that in the event of an Anticipated Operational
Occurrence (A00), the CPCs will provide a reactor. trip, in. time to prevent un-
acceptable fuel damage.

The COLSS reserves the Required Overpower Margin (ROPM) to account for
Loss of Flow (LOF) ancl CIEA misoperation transients. Mhien the COLSS is Out aif
Service (COOS), the monitoring function is performed via the CPC calculat'ion of
DNBR in conjunction with Technical Spiecification COO.i Limit Lines specifiied in
the CORE OPERATING LIMITS REPORT whiclh restricts the reactor power suffic'ieriitly
to preserve the ROPM.

The reduction of the CEA deviation penalties in accordance wraith the CEAC
(Control Element Assembly Calculator) sensitivity recluction program has beerii
performed. This task involved setting many of the inward single CEA deviation
penalty factors to 1.0. An inward CEA dleviation event in effect would not be
accompanied by the application of the CEA deviation penalty in either the CPC
DNB and LHR (Linear Heat Rate) calculations for those CIEAs with the reduced
penalty factors. Tahe protection for an inward CEA deviation event is thus
accounted for separ ately,.
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REACTIVITY CONTROL SYSTEMS,

BASES

MOVABLE CONTROL ASSEMBLIES (Continued)

If an inward CEA deviation event occurs, the current CPC algorithm applies two
penalty factors to each of the DNB and LHR calculations. The first, a static
penalty factor, is applied upon detection of the event. The second, a xenon.
redistribution penalty, is applied linearly as a function of time after the
CEA drop. The expected margin degradation for the inward CEA. deviation event
for which the penalty factor has been reduced is accounted for in two ways.
The ROPM reserved in COLSS is used to account .for some of'he margin degrada-
tion. Further, a power reduction in accordance with the curve in the CORE
OPERATING LIMITS REPORT is required. In addition, the part length CEA
maneuvering is restricted in accordance with limits specified in the CORE
OPERATING LIMITS REPORT to justify reduction of the PLR deviation penalty
factors.

The technical specification permits plant operation if both CEACs are considered
inoperable for safety purposes after this period.
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3/4.2 POMER DISTRIBUTION LIMITS

BASES

3/4.2.1 LINEAR HEAT RATE

The limitation on linear heat rate ensures that in the event of a LOCA,
the peak temperature of the fuel cladding will not exceed 2200'F.

Either of the two core power distribution monitoring systems, the Core
Operating Limit Supervisory 'System (COLSS) and the Local Power Density channels
in the Core Protection Calculators (CPCs), provide adequate monitoring of the
core power distribution and are capable of verifying that the linear heat rate
does not exceed its limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating a core power operatinglimit corresponding to the allowable peak linear heat rate. Reactor operation
at or below this calculated power level assures that the limits specified in
the CORE OPERATING LIMITS REPORT are not exceeded.

The COLSS calculated core power and the COLSS calculated core power
operating limits based on linear heat. rate are continuously monitored and
displayed to the operator. A COLSS alarm is annunciated in the event that the
core power exceeds the core power operating limit. This provides adequate
margin to the linear heat rate operating limit for normal steady-state opera-
tion. Normal reactor power transients or equipment fai'lures which do not
require a reactor trip may result in this core power operating limit being
exceeded. In the event this occurs, COLSS alarms will be annunciated. If the
event which causes the COLSS limit to be exceeded results in conditions which
approach the core safety limits, a reactor, trip will be initiated by the Reactor
Protective Instrumentation. The COLSS calculation of the linear heat rate
includes appropriate penalty factors which provide, with a 95/95 probability/
confidence level, that the maximum linear .heat rate calculated by COLSS is
conservative with respect to the actual maximum linear heat rate existing in
the core. These penalty factors are determined from the uncertainties
associated with planar .radial peaking measurement, engineering heat flux
uncertainty, axial densification, software algorithm modelling, computer
processing, rod bow, and core power measurement.

Parameters required to maintain the operating limit power level based on
linear heat rate, margin to DNB, and total core power are also monitored by the
CPCs. Therefore, in the event that the COLSS is not being used, operation within
the linear heat rate limit can be maintained by utilizing any operable CPC
channel. The above listed uncertainty and penalty factors plus those associated
with the CPC startup test acceptance criteria are also included in the CPCs.
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POWER DISTRIBUTION LIMIT'S

BASES

3/4.2.2.. PLANAR RADIAIL PEAKING FACTORS
Lzmatang the values of the PLANAiR RADIAL PEAKING FACTORS (F ) used in theexy

COLSS and CPCs to values equal to or greater than the measured PLANAR RADIAIL

PEAKING FACTORS (F, ) prov;ides assurance thai the liiinits calculated by COLSS

and the CPCs remain valid. Data from the incore detectors are used for
determining the measured PLANAR RADIAL PEAKING FACTORS. A minimum core power
at 20K of RATED THERMAL POWER is assumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20K RATED THIERMAL POWER thre.shold is due to the neutron
flux detector system being inaccurate below 20X core power. Core noise level
at low power- is too large to obtain usable detector readings. The periodic
surveillance requirements for determining thd. measured PLANAR RADIAL PEAKING
FACTORS provides assurance that thee PLANAR RADIiAL PEAKING FACTORS used in
COLSS and the CPCs remain valid throughout the fue,l lcycle,. Determining the
measured PLANAR RADIAI PEAKING FACTORS after each fuel loading prior to
exceeding 70K of RATED THERMAL POWER provides additional assurance that

the'ore

was properly loaded.

3/4.2.3 AZIMUTHAL POWER TILT " T

The limitations on the AZIMUTHAL POWER TILT 8re provided to ensure tha1t
design safety margins are maintained. An AZIMUTHAL POWER -TILT greater thian
the limit specified in the COiRE OPI=RATING LIMIT'S REPORT w'ith COLSS in ser'ivi~'.e

'r

0. 10 with COLSS out of service is not expected ~and if it should occur,~ oper-
ation is restricted to only those conditions required to identify the cause~of~
the tilt. The tilt is normal1y. ca'Iculated by COLSS. A minimum core powelr 6f
20K of RATED THERMAL POWER is assumed by the CPCs in its input to COLSS for
calculation of AZIMUTHAL POWEIR TILI. The 20K RATED THERMAL POWER threshold is
due to the neutron flux detector system being inaccurate below 20% core power.
Core noise level at low power is too large tci obtain usable detector readings.
The surveillance requirements specified when COLSS is out of service provlidk an
acceptable means of detecting thee presence of' steady-state tilt. It is neces-
sary to explicitly account for power asymmetries because the radial peaki'ng'fac-
tors used in the core power distribution calculati'one are based on an untiltedi
power distribution.

The AZIMUTHAL POWER TILT is equal to (Pi.',il.'t/Puni'.il't) 1.0 where:

AZIMUTHAL POWER Il ILT is measured by ass4mihg 'that 'the ratio of the power
at any core location in the presence of a tilt to the unti'lted power at the
location is of the form:

Pelt/P t-lt — 1 + T g cos (8 Bo)
q

where:
T is the peak fractiona'I tilt amplitude at the core periphery

g is the radial normaliz'ing factor '

is the azimuthal icore location
Bo is the azimuthal core location of maximum ti1lt
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POWER DISTRIBUTION LIMITS

BASES

AZIMUTHAL POWER TILT - T (Continued)

Pt.lt/Punt.lt is the ratio of the power at a core location in the presence
of a tilt to the power at that location with no tilt.
The AZIMUTHAL POWER TILT allowance used in the CPCs is defined as the
value of CPC addressable constant TR-1.0.

3/4.2.4 DNBR MARGIN

AMENDMENT NO. N) 42

The limitation on DNBR as a function of AXIAL SHAPE INDEX represents a
conservative envelope of operating conditions consistent with the safety analy-
sis assumptions which have been analytically demonstrated adequate to main-
tain an acceptable minimum DNBR throughout all anticipated operational occur-
rences. Operation of the core with a DNBR at or above this limit provides
assurance that an acceptable minimum DNBR will be maintained in the event of a
loss of flow transient.

Either of the two core power distribution monitoring systems, the Core
Operating Limit Supervisory System (COLSS) and the DNBR channels in the Core
Protection Calculators (CPCs), provide adequate monitoring, of the core power
distribution and are capable of verifying that the DNBR does not violate its
limits. The COLSS performs this function by continuously monitoring the core
power distribution and calculating a core operating limit corresponding to the
allowable minimum DNBR ~ The COLSS calculation of core power operating limit
based on DNBR includes appropriate penalty factors which provide, with a 95/95
probability/confidence level, that the core power limits calculated by COLSS
(based on the minimum DNBR Limit) are conservative with respect to the actual
core power limit. These penalty factors are determined from the uncertainties
associated with planar radial peaking measurement, engineering heat flux, state
parameter measurement, software algorithm modelling, computer processing, rod
bow, and core power measurement.

Parameters required to maintain the margin to DNB and total core power
are also monitored by the CPCs. Therefor e, in the event that the COLSS is not
being used, operation within the limits specified in the CORE OPERATING LIMITS
REPORT can be maintained by utilizing a predetermined DNBR as a function of
AXIAL SHAPE INDEX and by monitoring the CPC trip channels. The above listed
uncertainty and penalty factors are also included in the CPCs which assume a
minimum core power of 20X of RATED THERMAL POWER. The 20K RATED THERMAL POWER
threshold is due to the neutron flux detector system being less accurate below
20K core power. Core noise level at low power is too large to obtain usable
detector readings.

A DNBR penalty factor has been included in the COLSS and CPC DNBR calcula-
tions to accommodate the effects of rod bow. The amount of rod bow in each
assembly is dependent upon the average burnup experienced by that assembly.
Fuel assemblies that incur higher average burnup will experience a greater
magnitude of rod bow. Conversely, lower burnup assemblies will experience less
rod bow. In design calculations, the penalty for each batch. required to com-
pensate for rod bow is determined from a batch's maximum average assembly
burnup applied to the batch's maximum integrated planar-radial power peak. A
single net penalty for COLSS and CPC is then determined from the penalties
associated with each batch, accounting for the offsetting margins due to the
lower radial power peaks in the higher burnup batches.
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POWER OISTRIBUTION LIMITS

BASES

3/4.2.5 RCS FLOW RATE

This specification is'rovided to ensure that the actual RCS total flow
rate is maintained at or above the minimum value used in the safety ana'Iyses..

The minimum value used in the safety analysis, is,95$ of the design flow
rate (164.0 x 10 ibm/hr) or 155.8 x 10 lbi~/hr. The actual RCS f'low rite~ i4
determined by direct measurement and an uncert'aihty'ssociated with that

.measurement is considered when comparing actual RCS flow rate to the minimum
required value of 155.8 x 1O 'Ibm/hr.

3/4.2.6 REACTOR COOLANT COLO LEG TEMPERATURE

This specification is provided to ensure that the actual value of reactor
coolant cold leg temperature is maintained within the range of values used in
the safety analyses.

3/4.2.7 AXIAL SHAPE INDEX

This specification, is provided to ensure that the ar;tual value of the core
average AXIAL SHAPE INDEX is maintained within'he range of values used in the
safety analyses.

3/4.2.8 PRESSURIZER PRESSURE

This specification is provided to ensure that the actual value of
pressurizer pressure is maintained within the 'range'f values used in the
safety analyses.
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT

6. 9. 1.9 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

a 0

b.

C.
d.
e.
f.
g.
h.

Shutdown Margin KN 1
- Any CEA Withdrawn for Specification 3. 1. 1.2

Moderator Temperature Coefficient BOL and EOL limits for Specification
3.1.1.3
Boron Dilution Alarms for Specification 3;1.2.7
Movable Control Assemblies - CEA Position for Specification 3.1.3.1
Regulating CEA Insertion Limits for Specification 3. 1.3.6
Part Length CEA Insertion Limits for Specification 3.1.3.7
Linear Heat Rate for Specification 3.2.1
Azimuthal Power Tilt - T for Specification 3.2.3

q
DNBR Margin for Specification 3.2.4
Axial Shape Index for Specification 3.2.7

6.9. l. 10 The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC in:

a ~

b.

C.

d.

"CE Method for Control Element Assembly Ejection Analysis,"
CENPD-0190-A, January 1976 (Methodology for Specification 3.1.3.6,
Regulating CEA Insertion Limits).

"The ROCS and DIT Computer Codes for Nuclear Design," CENPD-266-P-A,
April 1983 (Methodology for Specifications 3. 1. 1. 2, Shutdown Margin
KN 1

— Any CEA Withdrawn; 3. 1. 1.3, Moderator Temperature Coefficient
BOL and EOL limits and 3. 1.3.6, Regulating CEA Insertion Limits).

"Safety Evaluation Report related to the Final Design of the Standard
Nuclear Steam Supply Reference Systems CESSAR System-80; Docket No.
STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1 (March 1983),
No. 2 (September 1983), No. 3 (December 1987) (Methodology for
Specifications 3. 1. 1.2, Shutdown Margin KN 1

- Any CEA Withdrawn;
3. 1. 1.3, Moderator Temperature Coefficient BOL and EOL limits;
3. 1. 2. 7, Boron Dilution Alarms; 3. 1.3.1, Movable Control
Assemblies - CEA Position; 3.1. 3.6, Regulating CEA Insertion Limits;
3. 1.3.7, Part Length CEA Insertion Limits and 3.2.3 Azimuthal Power
Tilt " T ).

"Modified Statistical Combination of Uncertainties," CEN-356(V)-P-A
Revision Ol-P-A, May 1988 (Methodology for Specification 3.2.4, DNBR
Margin and 3.2'.7 Axial Shape Index).
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ADMINISTRATIVE CONTIROLS

CORE OPERATING LIMITS REPORT (Continued)

e. "Calculational Methods fair the CF. L'arqe Break LOCA Evaluation Model,"
CENPD-132-P, August 1974 (Methodology foIr Specif'ication 3.2.1, ILinear
Heat Rate).

~"Calculat'ional Methods fair the CF. Liarge Brdak LOCA Eval<)ation Model,"
CENPD-132-P, Supplement 1, l=ebruary 1975 (methodology for
Specification 3.2.1, Linear Heat Rate).

"Calculat.ional Methcids for the CE Large Breiak LOCA Evaluation Mcidel,"
CENPD-132-P, Supplenient 2-P,, July 1I975 (methodology for SpecificatIion
3.2.1, Linear Heat Rate).

h. "Calculative Methods for the CE Small 'Br>ak LOCA Evaluation Model,"
CENPD-137-P, August 1974 (Methodolo!gy fok S'pecification 3.7.1, 1

inear'eat

Rate).

"Calculative Methiods for the CE Small 'Break LOCA Evaluation Model,"
CENPD-137-P, Supplement 1P, January 1977 (Methodology for

Specification'.2.1,

Linear Heat Rate).

j. Letter: 0. D. Parr (NRC) to F. M. Stern (CE)„ dated 3une 13, 1975 (NRC
Staff Review of the Combustion Engineering ECCS Evaluation Model). NRC
approval for: 6. 9. 1. 10e, 6. 9. 1.10f, 6.9.1.10h.

k. Letter: 0. D. Parr (NRC) to A. E. Scherer (CE), dated December 9, 1975
(NRC Staff Review of the Proposed Combustion Engineering ECCS Evaluation
Model Changes). NRC approval for: 6.9. 1.10g

1. Letter: K. IKniel (NRC) to A. IE. Scherer (CE), dated September 27,
1977 (Evaluation of To[)ical Reports CENPD-133, Supplement 3-P and
CENPD-137, Supplement 1-P). NIRC approval for 6.9.1.10. i.

The core operating limits shall be determined so that all applicable limits
(e.g., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECC~ limits,
nuclear limits such as shiutdown margiri, andi transient and analysis limits)i of the
safety analysis are met.

The CORE OPERATING LIMITS REPORT„ including any mid-cgcl'e revisions or
supplements thereto, shall be prcividecl.upon i. suance, fair each reload cycle,
to the NRC Document Control 'Desk with copies to the Regional Administrator and
Resident Inspector.
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