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CONTROLLE0 BV'SiEB

DEF IHITIOH5

OSE E N'VALENT I-'131

1.10 DOSE EQUIVALENT 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 DISIHTEGRATION 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 95Ã 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 FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

GASEOUS RADMASTE SYSTEM

1.14 A GASEOUS RADWASTE SYSTEM shall be any system designed and installed to
reduce radioactive gaseous'ffluents 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.

IDEHTIFIED LEAKAGE

1.15 IDENTIFIED LEAKAGE shall be:

'a ~

b.

C.

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

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

Reactor Coolant System leakage through a'team generator to the
secondary system.

PALO VERDE " UNIT 1 1" 3
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INSERT 1

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.
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CONTROLLED BY USER

REACTIVITY...CONTROL.SYSTEMS..

SHUTDOWN MARGIN. "...KN„1. -. ANY .CEA. WITHDRAWN

LIMITING CONDITION FOR OPERATION

3. I'; I. 2 ~pecX'ied in~ CQPE ORRLTihlg LINAPIS %AXT
a. The SHUTDOWN MARGIN shal'1 be greater than or equal to tha p

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 or
partially withdrawn,

ACTION:
+ ~@i~ iIIWld. QORB %KM LINATrSTWFQR.i

a. Mith the UTDO H ess than tha p„ , immediate y
initiate and continue boration at grea than or equal to 26 gpm
ta>he rea'ctor. coolant system af a solution containing greater than

"--or-equal"to 4000 ppm boron or'equivalent until the required SHUTDOMH
MARGIN is restored, and

b. With T l less than or equal to 500 F and K greater than or equal
to 0.9$ , 4mediately vany'CEA positions and/o) initiate and continue
boration at greater than.er equal to 26 gpm to the reactor coolant
system of a solution containing greater than or equal to 4000 ppm
boron pr equivalent until.'the required KH 1 is restored.

SURVEILLANCE REQUIREMENTS

I

L

s

SPee.i led tn . QFEgR.l UQ,tT5 ~~~i
4.1.1.2.1 Mith any u 1-length CEA fu y or partially with, the SH DOWN

MARGIH shall be determined to be greater than or equal to tha

a 0 Mithin 1 hour after detection of an inoperable CEA(s) and at least
once per 12 hours thereafter while the CEA(s) is inoperable. If
the inoperable CEA is immovable as a result of excessive friction
or mechanical interference or known to be untrippable, the above
required SHUTDOWN MARGIN .shall be increased by an amount at least
equal to the withdrawn worth of the immovable or untrippa&Ie CEA(s).

See Special Test Exceptions 3.10.1 and 3.10 ~ 9

PALO VERDE - UNIT 1 3/4 1-2 AMENDMENT NO. 23
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FOR INFORMATIONONLY
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

.4mcÃied <A-6m QQRF- OPE~k@LM~ PEASANT
3.1.1.3 The mo erator emperature coe sc)en s
of Acceptable Operation

APPLICABILITY: MODES 1 and 2"¹.

in the area

ACTION:
t (Q~F CAWYlQQ4g~ QR~

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

SURVEILLANCE RE UIREMENTS

4.1.1.3.1 The MTC shall be determined to be within its limits by confirmatory
measurements. MTC measured values shall be extra olated and/or c to
permit direct comparison with the ~w limit x~apgc. I ig~t QQ~

TfQ.Q LI.MlT5 %.RRX-
4. 1. 1.3.2 The MTC shall be determined at he fo low)ng trequenc>es and T RMAL
POWER conditions during each fuel cycle:

a ~

b.

C.

Prior to initial operation 'above 5X of RATED'HERHAL 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 THERHAL POWER, within 7 EFPD after reaching a core avel age
exposure equivalent to two-thirds of the expected current cycle
end-of-cycle core average burnup.

~With K ff greater than ot equal to 1.0.eff
¹See Special Test Exception 3. 10.2.

PALO VERDE " UNIT 1 3/4 1-4 AMENDMENT NO. "7
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FOR lNFORMATIONONLY

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 equa'1 to 552~F.

APPLICABILITY: MODES 1 and 20.

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 0

b.

Within 15 minutes prior to achieving'reactor criticality, and

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

PWith K ff greater than or equal to 1."0.eff

PALO VERDE " UNIT 1 VA Ig AMENDMENT NO 54 "'-'.-"~",'-: "." "-':~
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CONTROLLED 8Y USER

REACTIVITY CONTROL SYSTEMS

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 shall 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 Coolant 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 iojection pump to the Reactor Coolant System.

APPLICABILITY.,MODESRand- 6.-- - —- - ——
ACTION:

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

SURVEILLANCE RE UIREMEHTS

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.

PALO VERDE " UNIT 1
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIt|ITJNG .CQNDITION 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 wi,thin 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,'ower-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.

PALO VERDE - UNIT 1 3/4 1- AMENDMENT NO. 23
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

"CHARGING PUMPS - SHUTDOMN

- t:IMITING-C0NlgTEON",FOR OPERATION

'.1.2.3At least one charging pump or one high pressure safety injection pump
or one low pressure safety injection pump in the boron injection flow path
required OPERABLE pursuant to.Specification 3.1.2.1 shall be OPERABLE and
capable of being powered from an 'OPERABLE emergency power source.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no charging pump or high pressure safety injection pump or low pressure
safety injection pump OPERABLE or capable of being powered from an OPERABLE
emergency power source, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes.

SURVEILLANCE RE UIREMEHTS

.4.1.2.3 Ho additional Surveillance Requirements other than those requi.red by
Specification 4,0.5.

PALO VERDE - UNIT 1
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS " OPERATING

"'IMITINGCONDITION FOR OPERATION

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

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

ACTION:

Mith 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 requ'ired
by Specification, 4.0.5.

PALO VERDE - UNIT 1 3/4 1- AMENDMENT NO. 23
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CQMTRCjlLLED BV USER
REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES " SHUTDOWN .

LIMITING CONDITION FOR OPERATION

3. l. 2.5 As a minimum, one 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 F and 180 F.

The refueling water tank with:
l. A minimum contained 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 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 water

~once. ia"restored to OPERABLE status.

SURVEILLANCE RE UIREHENTS

4.1.2.5

b.

C.

The above required borated water sources shall be demonstrated OPERABLE:

At least once per 7 days by:

1. Verifying the boron concentrat~ion ~~a
2. Verifying the contained borated water volume of the refueling

water 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 60OF to 120'F range.

At least once per 24 hours by verifying the spent fuel pool temperature
when it is the source of borated water and irradiated fuel is present
in the pool.

*See Special Test Exception 3.10.7.
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CONTROLLED BY USER
REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LIMITIHG CONDITION FOR-OPERATION

3.1.2.6
a ~

b.

Each of the following borated water sources shall be OPERABLE:

The spent fuel pool with:
1*

1. A minimum borated water volume as specified in Figur <+;3~ and
'.

A boron concentration of between 4000 ppm and 4400 pp oron, and

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

The refueling water tank with:
1. A mini ntained borated water volume as specified in

Figur ~~'~ and

2. A bor con ntration of between 4000 and 4400 ppm of boron, and

3. A solUtion temperature between 60 F and 120 F.

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

ACTION:

aO

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 required 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 OPERABLE
status within 1 hour or be in at least HOT STANDBY within the next
6 hour.s and,in COLD,SHUTDOWN within the following 30 hours.

SURVEILLANCE RE UIREMEHTS

4.1.2.6 Each of the above required borated water sources shall be demonstrated
OPERABLE:

a ~

b.

C.

At least once per 7 days by:

l. Verifying the boron concentration in the ~ater, and

2. Verifying the contained borated water volume of the water source.

At least once per 24 hours by verifying the refueling water tank
temperature when the outside air temperature is outside the 60'f to
120'F range.

At least once per 24 hours by verifying the spent fuel pool tempera-
tur e when irradi ated fuel i s present in the pool.

See Special Test Exception 3.10.7.tJ o
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

BORON DILUTION ALARMS

LIMITING CONDITION FOR OPERATION

3.1.2.7 Both star tup channel high neut) on flux alarms shall be OPERABLE.

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

Acvrov: epee,gird in+he. CQZB CA%kg~ Ll~5,

b.

With

With

2.

one startup channel high neutron fl alarm inoperable:
Determine the RCS boron concentration when entering MODE 3, 4,
5, or 6 or at the time the alarm is de ermined to be inoperable.
From that time, the RCS boron concentr ion shall be determined
at the applicable monitoring frequency

~~3- by either boronometer or RCS sampling~".
both startup channel high neutron flux alarms inoperable:
Determine the RCS boron concentration by either boronmeter 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 bor ce tion shall be determined at the applicable
monitoring frequency , as applicable,
by either.boronmeter and RCS sampling~" or by collection and
analysis of two independent RCS samples. If redundant determina-
tion 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.

c. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE RE UIREHENTS

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.

PALO VERDE - UNIT 1
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

':—'-SUNE'KCA'NCC. RE UIRNEHTS..(Continued)

a ~

b.

A CHANNEL CHECK:

l. At least once per 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.

A CHANNEL FUNCTIONAL TEST every 31 days of cumulative operation
during shutdown.

PA'0 VERDE - UNIT 1 3/4 1-
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TABLE 3.1-1

JK VIREO MONLTQRING FRE UEHCIES FOR BACKUP BORO

DILUTION,DETECTION AS A FUNCTION OF OPERATI
C GING PUMPS AND PLANT OPERATIONAL MODES FOR K ff > 0.98

OPERATIONAL
MODE

4 not on SCS

5 not on SCS

4 8 5 on SCS

8 hou

ON

1 hour

ONA

ONA

OHA

Number of 0 eratin ar in Pum s

0 1

12 hours 1 h r ONA

12 hours h OHA

OHA

ONA

ONA

OHA

Notes: SCS = Shutdown ooling System
ONA = Operat n not allowed

PALO VERDE - UNIT 1 3/4 AMENDMEHT NO. 23
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FOR INFORMATlONONLY

TABLE 3.1-2

A FUNCTION OF OPERA INQ CHARGING PUblPS 0 PLANT
~ OPERATIONAL HOO S FOR Oo 98 > K > Oe 9

MONITORING FRE UENCIES FOR BACKUP BORON DIL ON

DE

OPERATIONAL
NODE

4 not on SCS

5 not on SCS

4 8 5 on SCS

8 ho s 2.5 hours

hours 0.5 hours

1 hour

ON

Number of 0 era n Char in Pum s

1 2

12 hours .0 ours- '.5 hours

~ 12 hours 2.5 h s. 1 hour

ONA

0.5 hours

0.5 hours

QNA

Notes: SCS = Shutd n Cooling System
ONA = Oper ion not allowed

PALO VERDE - UNIT 1 3 - 7 AHENDHENT NO. 44
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FOR INFORMATlOWONI v

OE . CT ON AS A- UNC ON 0 OPERATING CHARGIN PUMPS
PLAN 0 A 10NAL N00 5 OR 0.9 » 0.9

TABLE 3.1-3

RE UIREO MONITORING FRE UEHCIES FOR BACKUP BORON UTION

OPERATIONAL
MODE

.4 not on SCS

5 not on SCS

4 8 5 on SCS

Number of 0 er in Char i'n Pum s

0' '
3

12 hours 3. our s-

12 hours 3.5 hour

8 ho s 3.5 hours

1.5 hours

1.5 hours

0.5 hours

1 hour

5 hours 1 hour

hours 1 hour 0.5 ho OHA

Notes: SCS = Shutdo Cooling System
ONA = Oper ion not allowed

0
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FOR 1NFORlNATION OX~V

TABLE 3.1"4

RE UIREO HOHITORING FREQUEHCIES FOR BACKUP BOROH OI ION
OETECTION AS A FUNCTION OF OPERATING CHARGING HPS
AND PLANT OPERATTDNAL NODES FOR 0.96 > K 0.96

OPERATIONAL
NODE

Humber of 0 atin Char in Pumps

4 not on SCS

5 not on SCS

455 onSCS

12 hours ours

12 ho s 5 hours

hours 5 hours

8 hours 2 hours

2 hours

2 hours

ours

0.5 hou

1 hour

1 hour

1 hour

OHA

Notes: SCS = S tdown Cooling System
ONA = peration not allowed

PALO YEROE - UNIT 1 A~EHOVEHT HO. 23
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FOR 1NFORMATlON ONLY

TABLE 3.1-5

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTI
0 ECTION AS A UNC ION 0 P RA NG CHARGING PUM

ND'LAN OP RA ONAL MOD S 0 K ff < 0.9eff

OPERATIONAL
MODE

Number of 0 eratin har in Pum s

0 1

4 not on SCS

5 not on SCS

4 5 5 on SCS

12 hours 6 ho s

12 hours . 6 urs

8 hours 6 hours

8 ho s. 2 hours

2 hours 8 hours

2.5 hours

3 hours

hours

1 hou

4 hours

1.5 hours

1.5 hours

1.5'ours

0.5 hours

'ours

Note: SCS = Shutdow Cooling System
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FOR INFORMATlONOMLY-

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".

ACTjON:

a.

b.

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'Wit hat within - our the misali ne
eit . +he.llrnrtS ~~m i inde CORE OPBRkQ~ LtN~'RER3RI
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 requi rements of Speci ficati ons 3. 1 ~ 3. 6 and 3. 1. 3. 7 provi ded:

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 '
during subsequent operation.

"See Special Test Exceptions 3. 10.2 and 3. 10.4.

PALO VERDE - UNIT 1 3/4 1- AMENDMENT NO. 60
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REACTIVITY CONTROL SYSTEMS

, LIMITING,CONDITION FOR OPERATION Continued

ACTION:,(Continued)

b) The SHUTDOWN HARGIN requirement of Specification 3.1.1.2
is determined at least once per 12 hours.

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

d.

e.

With one full-length CEA inoperable due 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 pursuant
to the requirements of Specification 3.1.3.6.

With 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 6.6 inches (indicated position) ofall other part-length CEAs in its group and the CEA is maintained
pursuant to the requirements of Specification 3.1.3.7.

SURVEII LANCE RE UIREHENTSt 4.1.3. 1. 1 The position of each full-length and part-length CEA shall be
determined to be within 6.6 inches (indicated position) of all'other CEAs inits group at least once per 12 hours except during time intervals 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. l. 2 Each full-length CEA not fully inserted and each part-length CEA
,.which..i,s,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.

PALO VERDE " UNIT 1
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CONTROLLED BY USER
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FOR INFORMATIONONLY-

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 ' inches,

b. CEA Reed Switch Position Transmitter (RSPT 2) with tge 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 SpeciTications 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'ame CEA, the posi'tion
indicator channels agree within 5.2 inches of each other at least once per
12 hours.

0'CEAs are fully withdrawn (Full Out) when withdrawn to at least 144.75 inches.

'ALO VERDE - UN IT 1 3/4 1- AMENDMENT NO. 50
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

POSITION -INDICATOR CHANNELS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3. 1.3.3 At least, one CEA Reed Switch Position Transmitter indicator channel
shall be OPERABLE for each shutdown, regulating or part-length CEA not fully
inserted.

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

ACTION:

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

SURVEILLANCE RE UIREMENTS

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 1
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CGMYRG11ED 8'f USER
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, andcold
b. All reactor coolant pumps operating.

APPLICABILITY: MODES 1 and 2.

ACTION:

a ~ Mith 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. 1.3.4 The CEA drop time of .full-length CEAs shall be demonstrated through
measurement p'rior 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.

PALO VERDE " UNIT 1
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FOR INFORMATIONONLY.

REACTIVITY CONTROL SYSTEMS

SHUTDOWN CEA INSERTION LIMIT

4

LIMITING CONDITION FOR OPERATION

3.1.3.5 All shutdown CEAs shall be withdrawn 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'noperable and comply with Specification 3.1.3. 1.

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

a.

b.

Within 15. minutes prior to withdrawal of any CEAs in regulating
groups during an approach to reactor criticality, and

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.eff
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FOH INFORMATION ONLY..

REGULATING CEA INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

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

a 0 One or more CEAC's OPERABLEs» <n e. ~~ O~~ U4L~ ~&ADKl
1. The regu ati ng groups s a e ) mi ted to the wi dr awal

sequence, and to the insertion limits¹¹
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'ai ntained 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 hours either:

~See Special'est 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
sequenc to 2 hours.

iud ir -th= (m2&c ~~~ ul4.~ eCQKr
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FOR INFORMATIONONLY-

REGULATING CEA INSERTION LIMITS

, LIMITING CONDITION FOR OPERATION Continued

ACTION: (Continued)

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

2. Reduce THERMAL POWER as follows:

a) One or more CEAC's OPERABLE

2)

Reduce THERMAL POWER to less than or equal to that
fraction of RATED THERMAL POWER which is allowed by
the CEA ositio

sp-e,i4'cL n aha CDIZE C$6~6$ UM.~
Be in at least HOT STANDBY within 6 hours.

b) Both CEAC's INOPERABLE

Be in at least HOT STANDBY within 6 hours.

b. With the regulating CEA groups inserted between the Long Term Steady
'State Insertion Limits and the Transient Insertion Limits for
intervals greater than 5 EFPD per 30 EFPD interval or greater than
14 EFPD per 18 Effective Full Power Months, either;

1. Restore the regulating groups to within the Long Term Steady
State Insertion Limits within 2 hours, or

C.

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

With the regulating CEA groups inserted between the Short Term
Steady State Insertion Limits and the Transient Insertion Limits for
intervals ) 4 hours per 24 hour interval, operation may proceed
provided any subsequent increase in THERMAL POWER is restricted to
< 5X of RATED THERMAL POWER per hour.

SURVEILLANCE RE UIREMENTS

4..1.3.6 The position of each regulating CEA group shall be determined to bewithin the Transient Insertion Limits at least once per 12 hour s except during
time intervals when the PDIL Auctioneer Alarm Circuit is inoperable, or both
CEAC's are inoperable, then verify the CEA group positions at least once per 4
hours. The accumulated times during which the regulating CEA groups are
inserted beyond the Long Term Steady State Insertion Limits but within the
Transient Insertion Limits shall be determined at least once per 24 hours.

PALO VERDE - UNIT 1'/4 1- AMENDMENT NO. 50
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CEA INSERTION LIMITS vs. THERMAL POWER

(COLSS IN SERVICE)
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FIGURE 3.1-4

CEA INSERTION LIMITS vs. THERMAL POWER
(COLSS OUT OF SERVICE)
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FOR INFORMATION ONLY...

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:

e or
e in +am ABACA

c The part length CEA groups shall be limited o t e snser son limits
A 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. 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'.

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

CEA rou ositio '
or

spm+iecL iA e. CcRF OR3Mtlkl L94.~~~
2 e in at least HOT ANDB . w>thorn ours.

b) Both CEACS INOPERABLE

Be in at least HOT STANDBY within 6 hours.

"See Special Test Exceptions 3. 10.2 and 3. 10.4.

PALO VERDE - UNIT 1 3/4'- AMENDMENT NO. 5O
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FOR INFORMATIONONLY--

REACTIVITY CONTROL SYSTEMS

~

~

LIMITING CONDITION FOR OPERATION (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 Long Term Steady
State Insertion Limit 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.

~
'ALO

VERDE - UNIT 1 3/4 1- a AMENDMENT NO. >O
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CONTROLLED BY USER

3/4. 2 POWER DISTRIBUTION LIMITS

3/4 2.1 LINEAR HEAT RATE

LIMITIHG CONDITION FOR OPERATION

S iecLinMe. GEE OPERAS Ll~L~~~~
3.2.1 The linear heat rate imi shall be masn asne y one of
the following methods as applicab e:,

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 with'.n 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.

within 15
to within

ao

b.

Peak linear heat rate outside its limit using any operable CPC

channel (when COLSS is out of service);

minutes initiate corrective action to reduce the linear neat rate
the lfmits and either:

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

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

POWER within the next 6 hours.

SURVEILLANCE RE OIREMEHTS

i)

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.

PALO VERDE - UNIT 1 3/4 2-1 AMEHDMEHT HO. 24
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~ POMER DISTRIBUTION LIMITS

CONTROl LED BY USER

3/4.2.3 AZIMUTHAL POMER TILT - T

LIl1ITING CONDITION FOR OPERATION

3.2.3 The AZIMUTHAL POMER TILT (T ) shall be less than. or equal to the

following limits:

a. The AZIMUTHAL POMER TILT Allowance used in the Core Protection
Cal Cs a

@~<-A~ ir~~ QVW Qf~m~ Llarr~~~~i
b. 1. The 1 imi <

' ith COLSS in service, or

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

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POMER";

ACTION:

0
a ~

b.

Mith the measured AZIMUTHAL POWER TILT determined to exceed the
AZIMUTHAL POMER TILT Allowance used in the CPCs, within 2 hours .

either correct the power tilt or adjust the AZItlUTHAL POMER TILT
A'llowance used in the CPCs to greater than or equal to the
measured va

Mith re e ermine
limi ' with COLSS in service or 0. 10 with COLSS
out o 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. 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 POMER 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 THERHAL POMFR; subsequent POWER OPERATION
above 50K of RATED THERHAL POWER may proceed provided that
the AZIHUTHAL POWER TILT is verified wi thin its limit at least
once per hour for 12 hours or until verified acceptable at
95K or greater RATED THERMAL POMER.

"See Special Test Exception 3.10.2.

PALO VERDE - UNIT 1 3/4 2-3 AHEHDMEHT NO. 38
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FOR 1NFORMATION ONLY
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CONTROLLED BY USER

POWER DISTRIBUTION LIMITS

3 /4. 2.4 DNBR MARGIN
J

LIMITING CONDITION FOR OPERATION

3.2.4 The'DNBR m'argin shall be maintained by one of the following methods:
4

a. Maintaining COLSS calculated core power less than or equal to COLSS
..calculated..cora.gower operating .l,imit.based on. DNBR (when COLSS.„isin'e'' c'e- and eith one or both CEACs are o erable

in~a CcRH ~gggU Li
b. Mi t)ning c ss an q o COLSS

ca d'core power operating limit based on DNBR decreased by,the
allow c (when COLSS is in service:and neither
CEAC is o erable). or

in e QXE U
..c....,.Operating within e e ion o accep a e operation

using any operable CPC channel (when COLSS is .out of service and
either one or bot CEACs are o erable . or

in QKMW U ~RE$U~
d. Operating within e reg> n o acceptab e ope a son

using any operable CPC channel (when COLSS is out of'service and
neither CEAC is operable).

APPLICABILITY: MODE 1 above 20K of AL POW

ACTION: ed inde. QORE CREE~~ u~~'QSBEt
With the DNBR not b

l. As indica
COLSS cal

2. With COLSS
operation

n'maintained:

ed by COLSS calculated core power exceeding the appropriate
ulated power operating limit; or
out of'service, operation-outside the region of acceptable

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.

in-the QeEB CXB5Cl,~ um~ REÃQKr;
SURVEILLANCE RE UIRE NTS

4.2.4.1 The provis
4.2.4.2 The DNBR s
POWER is above 20K
core power distribu
(COLSS) or, with th
2 hours that the DN

is within the limit

ons of Specification 4;0.4 are not-applicable.
all be determined to be within its limits when THERMAL
f RATED THERMAL POWER by continuously monitoring the
ion with the Core Operating Limit Supervisory System

COLSS out of service, by verifying at least once per
R, as indicated on any OPERABLE DNBR channel,

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.

'ALO

VERDE - UNIT 1 3/4 2-5 AMENDMENT NO. 24
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FOR ) NFORMAT!ON ONLY

2.
COLSS OUT OF'SERVICE DNBR LIMITLINE

2.4

ACCEPTABLE
OPERATION

2.3

MINI M 1 CEAC OPER LE.

Kl
2.2

O

2

2.1

(-0.2, 2.15) (0.2, 2.15)

2.0 UNA EPTABLE
ATION

1.8
-0.3 -0.2 -0.1 0.0 0.1 0.2 0,3

CORE AVERAGE ASI

FIGURE 3.2-2

DNBR MARGIN OPERATING LIMIT BASED ON CORE PROTECTION CALCULATORS
(COLSS OUT OF SERVICE, CEAC'S OPERABLE)
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FOR INFORMATIONONLY

2.
COLSS OUT OF SERVICE DNBR LIMITLINE

ACCEPTABLE
OPERATION

2A

EAC'S INOPERABLE

(O.QS, 2.40)
(0.2, 2AO)

K2
Rz

D
D

(-0.2, 2.20)

UNACCEP BLE
OP ERATI

2.0

1.9 -0 -0.1 0.0 0.1 0.2 0.3

CORE AVERAGE ASI

FIGURE 3.2-2a

DNBR MARGIN OPERATING LIMIT BASED ON CORE. PROTECTION CALCULAT S

(COLSS OUT OF SERVICE, CEAC'S INOPERABLE)
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CONTROLLED 8Y USER

I

POMER DISTRIBUTION LIMITS

3/4.2.5 RCS FLOM RATE

„LIMITINGCONDITION FOR OPERATION

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

APPLICABILITY: MODE 1.

. ACTION:

Mith the actual Reactor Coolant System total flow rate determined to be less
- than the above limit, reduce THERMAL POMER to less than 5X of RATED THERMAL

POMER within the next 4 hours.

SURVEILLANCE RE UIREMENTS

~ i

limit at least once per 12 hours.'-.. to.be greater than or equal to its
r C

Pd; I

'E

t

I
A

k

W

(
'.-'-...';.:.;.. 4.2.5...The actual Reactor Coolant System total flow rate shall be determined

~ — e
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CONTROLLED BY USER

POMER DISTRIBUTION LIMITS

3/4.2.6 REACTOR COOLANT COLD LEG TEMPERATURE

LIMITING CONDITION FOR OPERATION

3.2.6 The reactor coolant cold le re (T ) shall be within the Area
of Acceptable Operation shown in igure 3-.2-:k

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.
¹Mith K greater than or equal to 1eff

PALO VERDE " UNIT 1 3/4 2- AMENDMENT NO 27
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CONTROLLED BY USER

FIGURE 3.2-$ i
REACTOR COOLANT COLD L MP RE vs CORE POWER LEVEL
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CONTROLLED BY USER

POWER DISTRIBUTION'IMITS

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
~@)meed in~~ CQ~ QW 6MQQ QLh.~ @Mal

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

~a%,~ in~ QCeB C$H>~V~ UW~ACTION.

With the core aver age AXIAL SHAPE INDEX outs'z limit , restore
the core average ASI to within its limit withi hours or reduc 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 itslimit at least once per 12 hours using the COLSS or any OPERABLE Core Protection
Ca 1 cul ator channel.

See Special Test Exception 3. 10.2.

PALO.VERDE - UNIT 1 3/4 2"
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FOR INFORMATIONONLY

POMER DISTRIBUTION LIMITS

~ ~3/4. 2.8 PRESSURIZER PRESSURE

LIMITING CONDITION FOR OPERATION

3. 2. 8 The pressurizer pressure shall be maintained between 2025 psia and
2300 psia.

APPLICABILITY: MODES 1 and 2.

ACTION

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

SURVEILLANCE RE UIREMEHTS

4.2.8 The pressurizer pressure shall be determined to be within its limit at~ ~

least once per 12 hours.

PALO VERDE - UNIT 1 3/4 2-
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CQNYRQLLED BY USEP

EMERGENCY 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 Figur <~~ o .

Specification 3-.1.2.5, and

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

c. A sol.ution 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 120OF range.

PALO VERDE -. UNIT 1 3/4 5-8
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CONfROLLED SY USER-
'I

REACTIVITY CONTROL SYSTEMS

BASES

ye

. V:C
Hg
Rye

~ m

is

tsV

V

MOVABLE CONTROL ASSEMBLIES. Continued

N

and load maneuvering. Analyses are performed based on the expected mode of
operation of the NSSS (base load maneuvering, etc.) and from these analyses
CEA insertions are determined and a consistent set of.radial peaking factors
defined. The Long Term Steady State and Short Term Insertion Limits are deter.-
mined based upon the assumed mode of operation used in the analyses and provide
'a means of preserving the assumptions on CEA insertions used. The limits speci-
fied serve to limit the behavior of the radial peaking factors within the bounds
determined from analysis. The actions specified serve to limit the extent of
radial xenon redistribution effects 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
specified for the plant which has been designed for primarily base loaded opera-
tion but which has the ability to accommodate a limited amount of load maneuvering.

The Transient Insertion Limits of Specifications 3.1.3.6 and 3.1.3.7 „and

the Shutdown CEA Insertion Limits of Specification 3.1.3.5 ensure that (1) the,
minimum SHUTDOWN MARGIN is maintained, and (2) the potential effects of a CEA

ejection accident 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 behavi or of the radi al peaki ng factors.

.The PVNGS CPC and COLSS systems are responsible 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 conditions for operation (LCO). Operat-
ing within the LCO guarantees that in the event of an Anticipated Operational
Occurrence (AOO), the CPCs will rovide a reactor trip in time to
acceptable fuel'amage. ~~,~p ~SNI- CSElgis3-ihI6 LI~~~~)

The COLSS reserves the Required Overpower Margin (ROPM) to ccount for the
Loss of Flow (LOF) and CEA misoperation transients. Mhen the CO SS is Out of
Service (COOS), the monitoring function" is performed via the CPC alculation of
ONNRT f 1 fhl hf ltp fff 'OOOPLTTLT

h 1 h p fff 1 tip t p th ROON.

The reduction of the CEA deviation penalties in accordance with the CEAC

(Control Element Assembly Calculator) sensitivity reduction program has been

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

accompanied by the application of the CEA deviation penalty in either the CPC

DNB and LHR (Linea< Heat Rate) calculations for those CEAs with the reduced
penalty factors. The protection for an inward CEA deviation event is thus
accounted for separately.
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CON)'ROLLED BY USER
"I

REACTIVITY CONTROL SYSTEMS

BASES

r ~ . ~

MOVABLE CONTROL ASSEMBLIES Continued jg~t CGEB GAG)331~ <K~~ADC
If an inward CEA deviation event occurs, the current CPC algor
penalty factors to each of the DNB and LMR calculations. The
penalty factor, is applied upon detection of the event. The s
redistribution penalty, is applied linearly as a function of t
CEA drop. The expected margin degradation for the inward CEA
for which the penalty factor has been reduced is accounted for
The ROPM reserved in COLSS is used to account for some of the
tion. Further, a power reduction in accordance with the curve

thm applies two
irst, a static
cond, a xenon
me after the
eviation event

n two ways.
rgin degrada-

is required. In addition, the part length CEA maneuvering is restricted in
d it~ 'y i f i i ly

l<mmeqemed in e. Cree CI exm~ g~~~(~
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---
~A

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 dist) ibution and are capable of verifying that the linear heat rate
does not exceed its limits.: The COLSS performs this'unction by continuously
monitoring the core power distribution and calculating,a core power operatinglimit corresponding to'he allowable peak linear heat rate. Reactor operation

!

at or below this calculated power level assures that the mitsp
are not exceeded. LA QQEK C3W~~ u~ ~~~

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 oper'ator. 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 facto s 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.

PALO VERDE " UNIT 1 B 3/4 2-1 AMENDMENT NO. 24
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POWER DISTRIBUTION LIMITS

BASES

3/4.2. 2 PLANAR RADIAL PEAKING FACTORS
Limiting the values of the PLANAR RADIAL PEAKING FACTORS (F ) used in the

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

PEAKING FACTORS (F ) provides assurance that the limits calculated by COLSS
xy

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 20M of RATED THERMAL POMER is assumed in determi ning the PLANAR RADIAL
PEAKING FACTORS. The 20K RATED THERMAL POMER threshold is due to the neutron
flux detector system being inaccurate below 20K core power. Core noise level
at low power is too large to obtain usable detector readings. The periodic
surveillance requirements for 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 cycl'e.. Determining the
measured PLANAR RADIAL PEAKING FACTORS after each fuel loading prior to
exceeding.70K of RATED THERMAL POMER provides additional assurance that th
.core was properly„,loaded. ed inde Q~= ++~~ UK~

. 3/4.2.3 AZIMUTHAL TILT - T

The li ations on the AZIMUTHAL POWER TILT are'rovided to ensure that
design saf y margins are maintained. An AZIMUTHAL POWER TILT greater than

h

service is not expected and if it should occur, operation. is restricted to only.
those conditions required to identify the cause of the tilt. The tilt is
normally calculated by COLSS. A minimum core 'power of 20K of RATED THERMAL
POWER is assumed by the CPCs in its input to COLSS for calculation of
AZIMUTHAL POMER TILT. The 20K RATED THERMAL POWER threshold is due to the
neutron flux detector system being inaccurate below 20K core power. Core
noise level at low power is too large to obtain usable detector readings. The
surveillance requirements specified when COLSS is out of service provide an
acceptable means of detecting the presence of a steady-state tilt. It is
necessary to explicitly account for power asymmetries because the radial
peaking factors used in the core power distribution calculations are based on
an untilted power distribution.

The AZIMUTHAL POMER TILT is equal to (Ptilt Puntilt 1'0 where:

AZIMUTHAL POMER TILT is measured by assuming 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:

P , /p ., = 1 + T g cos (e - 8,}ti 1 t until t
where:

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

g is the radial normalizing factor

8 is the azimuthal core location

Go is the azimuthal core location of maximum tilt
PALO VERDE - UNIT 1 8 3/4 2-2 AMENDMENT NO. 38
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CONTROLLED BY USER

POWER DISTRIBUTION LIMITS

BASES

AZIMUTHAL POWER TILT " T (Continued)

tilt untilt is the ratio of the power at a core location in the presence

of a tilt to the poweT 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 '.NDEX 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-

'ences.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'erifying 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
probabi'lity/confidence level, that the core power limits calculated by COLSS
(based on the minimum DNBR,L'imit) 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 algo ithm modellin corn rocessin rod
bow, and core power measurement. 4ecL in~ Q~ CA>% U<~W$bWi

Parameters required to mainta> the margin to DNB and total core power are
also monitored by the CPCs. Therefor in the event that the COLSS is not
being used, operation within the limits can be
maintained by utilizing a predetermine 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 CDLSS 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 assembl,ies 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.

PALO VERDE - UNIT 1 B 3/4 2-3 AMENDMENT NO. 24
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CONTROLLED BY USER

ADMINISTRATIVE CONTROLS

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (Continued)

The=-Semiannual Radioactive Effluent Release Report to be submitted 60 days
after January 1 of each year shall also include an assessment of radiation
doses to the likely most exposed MEMBER OF THE PUBLIC from reactor. releases
and~other nearby uranium fuel cycle sources, including doses from primary
effluent pathways and direct'radiation, for the previous calendar year to
show conformance with 40 CFR Part'190, Environmental Radiation Protection
Standards for Nuclear Power Operation. Acceptable methods for calculating

'he

dose contribution from liquid and gaseous effluents are given in Regula-
tory Guide 1.109, Rev. 1, October 1977.

The Semiannual Radioactive Effluent Release Reports shall include the following
information for each class of solid waste (as defined by 10 CFR Part 61)
shipped offsite during the report period:

a. Container volume,

b. . Total curie quantity (specify whether determined by measurement or
estimate),

c. Principal radionuclides (specify whether determined by measurement
or estimate),

d. Source of waste and processing employed (e.g., dewatered spent resin
"

compacted dry waste, evaporator bottoms),

e. Type of container (e.g., LSA, Type A, Type B, Large guantity), and

f. Solidification agent or absorbent (e.g., cement, urea formaldehyde).

The Semiannual Radioactive Effluent Release Reports shall include a list and
description of unplanned releases from the site to UNRESTRICTED AREAS of radio-
active materials in gaseous and liquid effluents made during the reporting
period.

The Semiannual Radioactive Effluent Release Reports shall include any changes
made during the reporting period to the PROCESS CONTROL PROGRAM and to the
OFFSITE DOSE CALCULATION MANUAL, as well as a listing of new locations for
dose calculations and/or environmental monitoring identified by the land use
census pursuant to'pecification 3. 12.2.

SPECIAL REPORTS WKLY~~
6. 9. 2 Special reports shall be submitted to the Regional Administrator of the
Regional Office of the NRC within the time period specified for each report.

6.9.3 Violations of the requirements of the fire protection program described
in the Final Safety Analysis Report which would have adversely affected the
ability to achieve and maintain safe shutdown in the event of a fire shall be
reported in accordance with 10 CFR 50.73.

PALO VERDE " UNIT 1 6-20 AMMENDMENT NO. 27
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CORE OPERAT1NG 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. The analytical methods used to
determine the core operating limits shall be those previously
reviewed and approved by the NRC, and are as follows:

"C-E Method for Contxol Element Assembly Ejection Analysis,"
CENPD-190-A, January, 1976;

"The ROCS and DIT Computer Codes
CENPD-266-P-A, April, 1983;

for Nuclear Design,"

"INCA/CECOR Power Peaking Uncertainty," CENPD-153-P, Revision
1-P-A, May, 1980;

"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 (November 1981),
Supplements No. 1 (March 1983), No. 2 (September 1983), No. 3

(December 1987);

"Modified Statistical Combination of Uncertainties,"
CEN-356(V)-P-A, Revision 01-P-A, May, 1988.

The core operating limits shall be determined so that all applicable
limits (e.g., fuel thermal-mechanical limits, core thermalhydraulic
limits, ECCS limits, nuclear limits such as shutdown margin, and
transient and accident analysis limits) of the safety analysis are
met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions
or supplements thereto, shall be provided upon issuance, for each
reload cycle, to the NRC Document Control Desk with copies to the
Regional Administrator and Resident Inspector.
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ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION TRIP VALUES...................
ENGINEERED SAFETY FEATURES RESPOHSE TIMES

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION SURVEILLANCE REQUIREMENTS...............
RADIATION MONITORIHG INSTRUMENTATION....................
RADIATION MONITORING INSTRUMENTATION SURVEILLANCE
REQUI REMENTS o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

SEISMIC MOHITORIHG IHSTRUMEHTATION......................
SEISMIC MONITORING INSTRUMENTATION SURVEILLANCE
REQUIREMENTS............................................
METEOROLOGICAL MONITORING INSTRUMEHTATIOH.....;.........
METEOROl OGICAL MONITORING INSTRUMEHTATION
SURVEILLANCE REQUIREMENTS...............................
REMOTE SHUTDOWN INSTRUMENTATION.........................

REMOTE SHUTDOWN DISCONNECT SWITCHES.....................

3/4 3-14

3/4 3-18

3/4 3-25

3/4 3"28

3/4 3-31

-3/4 3"38

3/4 3-40

3/4 3-43

3/4 3-44

3/4 3-46

3/4 3-47

3/4 3-49

3/4 3-50
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DEF IHITIOHS

CONTROLLED BY USER

SKRÃ ~
DOSE E UIVALENT I 131

1.10 DOSE EQUIVALENT I-131 shall be that concentration of I-131 (microcuriesl
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 co'nversion factors used for this calculation shall be those

'istedip .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 95~ of the total noniodine activity. in the coolant.

EHGIHEERED 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,'ump discharge
pressures reach their required values, etc.). Times shall includ'e diesel
generator starting and sequence loading delays where applicable.~T
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

1. 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 IDEHTIFIEQ 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.

~'ALO
VERDE - UNIT 2 1-3
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INSERT 1

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.



~ i

0
t



CONTROLLED BY USER

REACTIVITY COHTROL SYSTEMS

SHUTDOWN MARGIN - K - ANY CEA WITHDRAWN

LIMITING CONDITIOH'OR OPERATION

3.1.1.2 Sp~i <'~g i~ «e QbW6 0%84TCN@ LXmXZS
+@PORE'..-a...The

SHUTDOWN.HARGIN,sha11 be greasier .than .or..equal .to that @hewn-+s-
, an

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 or
partially withdrawn.

ACTIQN:

a 0

S9~< ia h iW «4 ~9,8 NP~T'ZW

~it HU'I N I I «h
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 SHUTDOWN

MARGIN Is restored, and

b.-...Mith T ..>d .less .than. or .equal to 500'F and KH 1 greate~ than or equal
coTd

'o

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 1

is restored.

SURVEILLANCE RE UIREMENTS

&pc& ia.h i~ «4a c.oA6 opto.b~H, 4~~3s R-spoR

4. 1. 1.2.1 With any full-length CEA fully or partially withdrawn the SHUTDOWN

R I

a. Within 1 hour after detection of an inoperable CEA(s) and at least
once per 12 hours thereafter while the CEA(s) is inoperable. If
the inoperable CEA is immovable as a result of excessive friction
or mechanical interference or known to be untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount at least
equal to the withdrawn worth of the immovable or untrippable CEA(s).

See Special Test Exceptions 3. 10. 1 and 3. 10 '.

PALO VERDE - UNIT 2 3/4 1-2 AMENDMENT NO. l3
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FOR INFORMATIONONLY
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FIGURE 3.1-1A

SHUTDOWN MARGIN vs. COLD LEG TEMPERATURE
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CONTROLLED BY USER
MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3. 1. 1.3 The moderator temperature coefficient (HTC) shall be within the area
of Acceptable Operation

APPLICABILITY: MODES 1 and 2~0.

ACTION: ago.o/i(o$ I» ~ coqa ooeeua Taraet ~~retu,teoaa

With the moderator temperature coefficient outside the area of Acceptable
'peratio , be in at least HOT STANDBY within 6 hours.

SURVEILLANCE RE UIREMENTS

4.1.1.3.1 The HTC shall be determined to be within its limits by confirmatory
measurements. HTC measured values shall be extrapolated and/or compensated to
permit direct comparison with the~~limits sp~~tg'~4 i~ +q c ~me

leggy V'am~ ~t,X~ R.GPbRWe

4.1.1.3.2 The HTC shall be determined at the following frequencies and THERMAL
POWER conditions during each fuel cycle:

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

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

c. At any THERMAL P'OWER, within 7 EFPD after reaching a core average
exposure equivalent to two-thirds of the expected current cycle
end-of-cycle core average burnup.

*W> n Keff greater than or equal to 1.0.

OSee Special Test Exception 3. 10.2.

PALO VERDE - UNIT 2 3/4 1-4
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FOR INFORMATIONONLY

HINIHUH TEHPERATURE FOR CRITICALITY

LIHITING 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: HODES 1 and 2P.

ACTION:

With a Reactor Coolant System operating loop temperature (T ld) less thancold
552 F, restore T old to within its limit within 15 minutes or be in HOTcold
STANDBY within the next 15 minutes.

SURVEILLANCE RE UIREHENTS

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 ld is less than 557 F.cold

A/ith K ff greater than or equal to 1. 0.eff

PALO VERDE - UNIT 2
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C~NTROLLED BY USER
3/4. l. 2 BORATION SYSTEMS

FLOW PATHS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.l.2.1 .As a minimum, one of the following boron injection flow paths shall 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 Coolant System.

b. If only the refueliig 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 injection pump to the Reactor Coolant System.

APPLICABILITY: MODES 5 and 6.

ACTION:

With none of the above flow paths OPERABLE, suspend all operations 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.

PALO VERDE - UNIT 2
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CONTROLLED BY USER

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:

Mith 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. 1.b provided the testing is performed within.24 hours after achieving
normal operating pressure in the reactor coolant system.

PALO VERDE - UNIT 2 3/4 1-Q AMENDMENT NO.
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CONTROLLED BY USER

..REACTIVITY CONTROL SYSTEMS

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 injection flow path
required OPERABLE pursuant to Specification 3. 1.2. 1 shall be OPERABLE and
capable of being powered from an OPERABLE emergency power source.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no charging pump or high pressure safety injection pump or low pressure
safety injection pump OPERABLE or capable of being powered from an OPERABLE
emergency power source, suspend all operations involving CORE ALTERATIONS or
posi tive r cacti vity changes.

SURVEILLANCE RE UIREMENTS

4. 1.2.3 No additional Surveillance Requirements other than those required by
Specification 4.0.5.

PALO VERDE - UNIT 2
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

CHARGING,PUMPS ..-.. OPERATING

LIh1ITING CONDLTION FOR. OPERATIOtL

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 char ging pumps to OPERABLE status within the next '

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.

PALO VERDE - UNIT 2 AMENDMENT NO. 13
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CONTROLLED BY USER
BORATED WATER SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

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

a. The

2.

3.

b. The

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

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

A solution temperature between 60 F and 180 F.

r efuel ing water >tank with:
A minimum contained borated water volume of 33,500 gallons
and

2. A boron concentration of between'000 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 water
source is restored to OPERABLE status.

SURVEILLANCE RE UIREMENTS

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 contained borated water volume of the refueling
water tank 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 fuel pool temperature
when it is the source of borated water and irradiated fuel is present
in the pool.

"See Special Test Exception 3. 10.7.

PALO VERDE - UNIT 2
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CONTROLLED BY USER
136'-6'.

135'-6" (30K)
135' 10" (33.5K)

134'-6" (20K)

133'-6" (10K)

—..':.:133'-3"(7.25K).—

COLD 6/D VOLUME

200 400 'P0

80%

AVERAGE REACTOR COOLANT SYSTEM TEMP., F

g ~

600.000 GAL. (565 >1~ 600K

75%%d

70%

573,744 GAL. (120 F)

COLD S/D VOL. PLUS
MARGIN

575K

55~K
MINIMU"4USEFUL
VOLUME (1)

525K REQUIRED IN THE
RWT

INSTRUMENT
READING (1) 65%

pot (2)

ESF VOL. PLUS MARGIN
(3)

200 .400
AVERAGE RCS TEMPERATURE, F

5nnK

475K .

nK
6nn

(1) THE TANK LEVEL AND VOLUME SHOlrVN ARE THE USEFUL
LEVEL AND VOLUME ABOVE THAT IN THE TANK "VHICH
IS REQUIRED FOR VORTEX CONSIDERATIONS

(2) DURING MODC 5 AND 6 ONE OF THESE BORATEO SOURCE
SHALL CONTAIN A MINIMUMOF 33,500 GALLONS

(3) THIS VOLUME IS NOT REQUIRED DURING MODE 6

FIGURE 3.1-+
MINIMUM BORATED WATER VOLUMES

65NTROLL55ILYUSER
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CONTROLLED BY USER

.. REACTIVITY,CONTROL „SYSTEMS

., BORATED..WATER SOURCES - OPERATING

LIMITING..CONDITION F3R OPERATION......,

3. 1. 2. 6 Each

a. The

2.

3.

b. The

2.

3.

of the following borated water sources shall be OPERABLE:

spent fuel pool with:
A minimum borated water volume as specified in Figure 3.1-2, and

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

A solution temperature between 60 F and 180 F.

refueling water tank with:
A minimum contained borated water volume as specified in
Figure 3.1-2, and

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

A solution temperature between 600F and 120 F.

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

ACTION:

a ~ 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 required spent fuel pool
to OPERABLE status within the next 7 days or be in COLD SHUTDOWN

within the next 30 hours.

b. 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:

1. Verifying the boron concentration in the water, and

2. Verifying the contained borated water volume of the water source.
b. At least once per 24 hours by verifying the refueling water tank

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

c. At least once per 24 hours by verifying the spent fuel pool tempera-
ture when irradiated fuel is present in the pool.

See Special Test Exception 3.10.7.
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CONTROLLED BY USER
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.

CTION: „"-
"a. With one startup channel high neutron flux alarm inoperable:

1. Determine the RCS boron concentration when entering MODE

5, or 6 or at the time the alarm is determined to be inop
From that time, the RCS boron concentration shall be dete
at the applicable monitoring frequency

'~bei ometer or RC s pling"".
b. With both startup channel high neutron flux alarms inoperable:

1. Determine the RCS boron concentration by either boronmete
RCS sampling"* or by independent collection and analysis
RCS samples when entering Mode 3, 4, or 5 or at the time b
alarms are determined to be inoperable. From that time, t
RCS boron concentration shall be determined at the applica
monitoring frequency ., as app
b either boronmete and RCS sampling"" or by collection a
analysis o wo independent RCS samples. If redundant det
tion of RCS boron concentrati on cannot be accomp1 i shed imm
suspend all operations involving CORE ALTERATIONS or posit
reactivity changes until the method for determining and co
RCS boron concentration is restored.

2. When in w

c. The provisions of Specification 3.0.3 are not applicable.

SURYEILLANCE RE UIREMENTS

A

3, 4,
erable.
rmlned

r and
of two
oth
he
hie
1 icabl e,
nd
ermina-
edi ately,
ive
nfirming

MODE 5 7th 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.

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'ooling mode.

PALO VERDE - UNIT 2
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CONTROLLED BY USER
SURVEILLANCE RE UIREMENTS Continued

a. A CHANNEL CHECK:

2.

At least once per 12 hours.

Mhen initially 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.

b. A CHANNEL FUNCTIONAL TEST every 31 days of cumulative operation
during shutdown.

PALO VERDE - UNIT 2
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CONTROLLED BY USER

TABLE 3.1-1

RE VIREO-80NI'TORING A UENCIES- FOR
BACKUP'BORON'ILUTION

DETECTION AS A FUNCTION OF OPERATING
CHARGI UMPS AND PLANT OPERATIONAL MODES FOR K ff ) 0. 98eff

OPERATIONAL
MODE

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 1 hour ONA

8 hours 1 hour ONA ONA

ONA ONA ONA ONA

er of 0 eratin Char in Pum s

0 1 2 3

12 hours 1 ho ONA ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed

Baca r

PALO VERDE - UNIT 2 3/4 1-16 AMENDMENT No. l3
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FOR INFORMATIONONLY

TABLE 3.1" 2

UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECT AS A FUNCTION OF OPERATING CHARGING PUMPS AND PI ANT

RATIONAL MODES FOR 0.98 > K ff > 0.97

OPERATIONAL
MODE

er of 0 eratin Char in Pum s

3

4 not on SCS

5 not on SCS

12 hours 2.0 hours

12 hours 2.5 hours

8 hours 2.5 hours

0.5 hours

1 ho

1 hour

ONA

0.5 hours

0.5 hours

4 8 5 on SCS 8 hours 0.5 hours ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed

ONA

PALO VERDE - UNIT 2 3/4 1-17 AMENDMENT NO. M~ 34



t ~ f~ ~



FOR lNFORMATlONONLY

TABLE 3. 1-3

E UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
TECTION AS A FUNCTION OF OPERATING CHARGING PUMPS

NT OPERATIONAL MODES FOR 0.97 > K ff w 0.96eff

OPERATIONAL
MODE

er of 0 eratin Char in Pum s

4 not on SCS

5 not on SCS

4 & 5 on SCS

12 hours 3.5 hours

12 hours 3.5 hours

8 hours 3.5 hours

8 hours 1 hour

1.5 hours

1.5 rs

1.5 hours

0.5 hours

0.5 hour

'1 hour

1 hour

ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed

PALO VERDE - UNIT 2 3/4 1"18 AMENDMENT NO. iS. >"
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FOR lNFCNlI+7lON ONLY

R IRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
0 CTION AS A FUNCTION OF OPERATING CHARGING PUMPS

ANQ P T OPERATIONAL NOOES FOR 0.96 > K TT' 0.96

OPERATIONAL
MODE

. Hu er of 0 eratin Char in Pum s

0 R 1 2

4 not on SCS

5 not on SCS

4 & 5 on SCS

12 hours 5 hours

12 hours 5 hours

8 hours 5 hours

8 hours 2 hours

2 hours

2 ls

2 hours

0.5 hours

1 hour

1 hour

1 hour

Hotes: SCS = Shutdown Cooling System
OHA = Operation not allowed

'QR4F-V |=

0
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FOR INFORMATIONONLY

TABLE 3.1"5

UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
D CTION AS A FUNCTION OF OPERATING CHARGING PUMPS

A PLANT OPERATIONAL MODES FOR K ff < 0.95

OPERATIONAL
MODE

ber of 0 eratin Char in Pum s

3

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 6 hours

12 hours 6 hours

8 hours 6 hours

8 hours 2 hours

24 hours 8 hours

2.5 hours

hours

3 hour

1 hour

4 hours

1.5 hours

1.5 hours

1.5 hours

0.5 hours

2 ho

Note: SCS = Shutdown Cooling System

(
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FOR INFORMATIONONLY

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. l. l. 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 move than 19 inches
(indicated position), be in at least HOT STANDBY within 6 hours.

With one or move 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

~ i ~ « ~ i
CEAis) is either. i g;,i, » ~p g; a CAQ6 ~ilgghm~g~+g~~~~

R,ePW~
1. Restored to OPERABLE status wsthin its a ove specs se 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 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.

'PALO VERDE - UNIT 2
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CONTROLLED BY USER
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CONTROLLED BY USER
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FOR INFORMATIONONLY

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 ' 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.

PALO VERDE - UNIT 2 " 3/4 1- AMENDMENT NO. 36
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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 Transmitter indicator channel
shall be OPERABLE for each shutdown, regulating or part-length CEA not fully
inserted.

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

ACTION:

With less than the above required position indicator channel(s) OPERABLE,
immediately open the reactor t.'rip breakers.

SURVEILLANCE RE UIREMENTS

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.

CGNYRQLLED BY USER
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CGNTROLLED BY USER
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-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. 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.

PALO VERDE - UNIT 2
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FOR lNFORMATIONONLY

REACTIVITY CONTROL SYSTEMS

SHUTDOWN CEA INSERTION LIMIT

LIMITING CONDITION FOR 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 than 144.75 inches,
except for surveillance testing pursuant to Specification 4. 1.3. 1.2,
within 1 hour either:

a ~

b.

Withdraw the CEA to at least 144.75 inches, or

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 any CEAs in regulating
groups during an approach to reactor criticality, 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 1.eff

PALO VERDE - UNIT 2
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FOR INFORMATIONONLY

'"

REGULATING CEA INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.6 The regulating CEA grou s shall ' 'he
limits: im 4~ c.oQ,c Dpg~~~ g'L~ g%, c+0DQ

a. One or more CEAC's OPERA

1. The regulating CEA groups shall be limited o the withdrawal
sequence, and to the insertion limits¹¹<
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 survei 1 lance 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 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 f greater than or equal to l.

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 .

'
can be exceeded for up to 2 hours.

'hPLcji'a,g iw t4 coo@ 0'PN<TRAQ I TI4 ZTs ,QgPbP„P
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FOR lNFORMATlONONLY

0
REGULATING CEA INSERTION LIMITS

LIMITING CONDITION FOR OPERATION Continued

ACTION: (Continued)

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

1) Reduce THERMAL POWER to less than or equal to that
fraction of RATED THERMAL POWER which is allowed by
the CEA group position„

eeee<jcs'I.L EM crone u p 8e'a 'ue~Quo~x<K
2) Be in at leask HOT STANDBY within 6 hours.

b) Both CEAC's INOPERABLE

Be in at least HOT 'STANDBY within 6 hours.

b. With the regulating CEA groups inserted between the Long Term Steady
State Insertion Limits and the Transient Insertion Limits for
intervals greater than 5 EFPD per 30 EFPD interval or greater than
14 EFPD per 18 Effective full Power Months, either:

1. Restore the regulating groups to within the Long Term Steady
State Insertion Limits within 2 hours, or

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

C. With the regulating CEA groups inserted between the Short Term
Steady State Insertion Limits and the Transient Insertion Limits for
intervals ) 4 hours per 24 hour interval, operation may proceed
provided any subsequent increase in THERMAL POWER is restricted to
( 5X of RATED THERMAL POWER per hour.

SURVEILLANCE RE UIREMENTS

4. 1.3.6 The position of each regulating CEA group shall 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 positions at least once per 4
hours. The accumulated times during which the regulating CEA groups are
inserted beyond the Long Term Steady State Insertioa Limits but within the
Transient Insertion Limits shall be determined at least once per 24 hours.

"PALO VERDE - UNIT 2
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FOR INFORMATIONONLY.

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 o ACs OPER
a.~. (~h i~ c.aa.e opto.a vugg 4x~r~< R5>o4>

The pa t length CEA groups shall be lcm> e o e insertion limits
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 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:

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 grou sition '

. or
Spa c.i ca 5 wm W~ CJb~ pa~% a~ uZ~~~

+gpss

q~
2) Be 1n a eas

b) Both CEACs INOPERABLE

. wl )n 6 hours.

Be in at least HOT STANDBY within 6 hours.

"See Special Test Exceptions 3. 10.2 and 3. 10.4.
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FOR INFORMATIONONLY

e

REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION 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 group within the Long Term Steady State
Insertion Limit 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.

'PALO VERDE - UNIT 2 3/4 I-33m AMENDMENT N0.36
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CONTROLLED BY USER

3/4. 2 POWER 'DISTRIBUTION LIMITS

3/4 2.1 LINEAR HEAT RATE

LIMITING CONDITION FOR OPERATIO

5P~fi'M A'~ QQc ca&st oPSR4:v'x~Q 4~gw~ QQDoQ~

3.2. 1 Td ll 3 ll 2 ~ 3 ll 3 1 1 3 dy 2
the following methods as applicab e:

a.

b.

Maintaining CQLSS 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

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.

4.2.1.2 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.

PALO VERDE - UNIT 2 3/4 2-1 AMENDMENT NO. 19
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CDXTROI LED BY USER

POMER DISTRIBUTION LIMITS

3/4. 2. 3 AZIMUTHAL POMER TILT - T

LIMITING CONDITION FOR OPERATION

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

a. The AZIMUTHAL POWER TILT Allowance used in the Core Protection
Calcul tors CPCs and

~i .'a.h, i~ 4~ ~~ cmgavc~g wmrva, aeoorr~
b.l. The lim>t with CO in service or

b.2. T < 0. 10 with COLSS out of service.

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

ACTION:

a. With the measured AZIMUTHAL POMER 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
Allo'wance used in the CPCs to greater than or equal to the measured
value.

Spa.c.i i'e 4 im ~Q.S O0~~~~ ~YYa @%PORT

Mith e measured AL P eterm>ne o exceed the
h COLS! i i 9.10 i« I

of service:

l. Oue to misalignment of either a part-length or full-length
CEA,'ithin

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 POMER 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 POMER; subsequent POWER OPERATION
above 50K of RATED THERMAL POMER 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 POMER.

"See Special Test Exception 3 ~ 10. 2.

PALO VERDE - UNIT 2 3/4 2-3 AMENDMENT NO. 25
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CONTROLLED BY USER
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CONTROLLED BY USER
POWER DISTRIBUTION LIMITS

3/4. 2.4 ONBR MARGIN

LIMITING CONDITION FOR OPERATION

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

a.

b.

C.

Maintaining COLSS calculated core power less than or equal to COLSS
calculated core power operating limit based on ONBR (when COLSS is
in serv'r

spa,ct <c. 4 t 44.RI, ce/,6 006 ~zm ~~~ma RApbhr
Maintasnln COLSS ca cu a ed core power ess an or equal to COLSS
calculated core power operating limit based on ONBR decreased by the
allowance~ . (when COLSS is in service and neither
CEAC is operable); or

ape.c«'o. e~ ~ Cukk aPIRa mug 1 X~~VS %%% aR7

Operating within e egion of acceptab e operation
using any operable CPC channel (when COLSS is out o service and
either one or both CEACs are o e

<WC iCd >~ 4M~ <~ e&R~~m <X~Z~~ a.Sabin

Operating within the region o acceptable operation
using any operable CPC channel (when COLSS is out oP service and
neither CEAC is operable).

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

ACTION:

Nith the ONBR 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
o ration
peg Ci e < ice CO%.e Ope~>XRO ICmx'ra Rg pORV

within 15 msnu es 1ns sate corrective action to increase the NBR to within
the 1 imi ts and ei ther:

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

b. Reduce THERMAL POWER to less than or equal to 20K of RATED THERMA

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 ONBR 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 ONBR, as indicated on any OPERABLE ONBR channel,
is wit mit

c.ct ' t~ co e cps.o,c zz|o LZ~zr R.sso~
4.2.4. ce per e arg rm shall be veri fied
to actuate at a THERMAL POWER level less than or. equal to the core power.
operating limit based on ONBR.

PALO VERDE - UNIT 2 3/4 2-5 AMENDMENT NO.
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CONTROLLED BY USER
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 shall be greater than
or equal to 155.8 x 10 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
POWER within the next 4 hours.

SURVEILLANCE RE UIREMENTS

4.2.5 The actual Reactor Coolant System total flow rate shall be determined
to be greater than or equal to its limit at least once per 12 hours.

PALO VERDE - UNIT 2 3/4 2-g AMENDMENT NO. 19
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gggTR~LLED BY USER
POWER DISTRIBUTION LIMITS

3/4.2.6 REACTOR COOLANT COLD LEG TEMPERATURE

LIMITING CONDITION FOR OPERATION

3.2.6 The reactor coolant cold leg tempe (T ) shall be within the Area
of Acceptab'le Operation shown in Figur

S.Z" L

APPLICABILITY: MODES 1* and 2"0.

ACTION:

With the reactor coolant col& 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 2 3/4 2-g
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|."GNTRGLLED BY USER
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FOR INFORMATlONONLY
POWER DISTRIBUTION LIMITS

3/4.2.7 AXIAL SHAPE INDEX

3.2.7 The core average AXIAL SHAPE INDEX (ASI) shall be maintained within the
g
~ Soa~gf A'~K A'~ WE C-E aa ~e~EA~WE:~g L-E:~>~EL eE-POq<.

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER".
1 ~ C.OQ.g WPSR4<L~Q

ACTION: 4~tv'a R.e poh'va
%he,

Ei I I g AEIAL EIIAIE IIIEEE Ig
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.

SURVEII LANCE 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.

PALO VERDE — UNIT 2 3/4 2-W AHEND>IENT NO. 34
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FOR INFORMATIONONLY

POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

3.2.8 The pressurizer pressure shall be maintained between 2025 psia and
2300 psia.

APPLICABILITY: MODES 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 at least HOT STANDBY within the
next 6 hours.

SURVEILLANCE RE UIREHENTS

4. 2. 8 The pressurizer.. pressure 'shal'1 be determined to be within its limit at
least once per 12 hours.

PALO VERDE - UNIT 2
(0
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CONTROLLED BY USER

EMERGENCY 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:
3 i-K

a. A minimum borated water volume as specified in Figure . f
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 olio'wing 30 hours.

SURVEILLANCE RE UIREMENTS

4.5.4 The RWT shall be demonstrated OPERABLE:

a. At leas- 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.

CONTROLLED BY USER
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CONTROLLED BY USER
REACTIVITY CONTROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES Continued

and load maneuvering. Analyses are performed based on the expected mode of
operation of the NSSS (base load maneuvering, etc.) and from these analyses
CEA insertions are determined and a consistent set of radial peaking factors
defined. The Long Term Steady State and Short Term Insertion Limits are deter
mined based upon the assumed mode of operation used in the analyses and provide
a means of preserving the assumptions on CEA insertions used. The limits speci-
fied serve to limit the behavior of the radial peaking factors within the bounds
determined from analysis. The actions specified serve to limit the extent of
radial xenon redistribution effects 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
specified for the plant which has been designed for primarily base loaded
operation but which has the ability to accommodate a 'limited amount of load
maneuvering.

The Transient Insertion Limits 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 SHUTDOWN MARGIN is maintained, and (2) the potential effects of a CEA
ejection accident 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 COLSS systems are responsible 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 conditions for operation (LCO). Operat-
ing within the LCO guarantees that in the event of an Anticipated Operational
Occurrence (AOO), the CPCs will provide a reactor trip in time to prevent un-
acceptable fuel damage. gp~,', g aw 44. C-OQ.8 Ogaa,a.Vga'.W!.'! 5

R.6,0o RW

The COLSS reserves the Required Overpower Margin (ROPM) to account for the
Loss of Flow (LOF} and CEA misoperation transients. When the COLSS is Out of
Service (COOS), the monitoring function is performed via the CP calculation of
PNRRR j 1 ~ 1hf ht 1hp tft 1 RPPRL11 Lt

hfh 1 th p fff1 1p p h RPN.

The reduction of the CEA deviation penalties in accordance with the CEAC

(Control Element Assembly Calculator} sensitivity reduction program has been
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
accompanied by the application 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 thus
accounted for separately.

PALO VERDE - UNIT 2 B 3!4 1-6 AMENDMENT NO. 19
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CONTROLLED BY USER
REACTIVITY CONTROL SYSTEMS

BASES

i~ 44'. C.O'R%, OPER,~Yt~cq <>~~»
MOVABLE CONTROL ASSEMBLIES Continued RS Poof 5

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 mar in de rada-
tion. Further, a power reduction in accordance with the curve~
is required. In addition, the part length CEA maneuvering is restricted in

d i ~ j ify d i f PLRd i i p 1 y
<i~'4a spaz/'a/ i~ l~ coat upegmvgasq gx~ams RBlpoaY

The technical specification permits plant operation if both CEACs are considered
inoperable for safety purposes after this period.

PALO VERDE - UNIT 2 8 3/4 1-7 AMENDMENT NO. 19
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CONTROLLED SY USER
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 operating
limit corresponding to the allowable peak linear heat rate. Reactor operation

hd ti d l dp
are not exceeded. s>«j;~g;» 4 coke oess~m<g L<«'F«

q,eood
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.

PALO VERDE " UNIT 2 B 3/4 2-1 AMENDMENT NO.
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POWER DISTRIBUTION LIMITS

BASES

GONTROLLED BY USER

3/4.2.2 PLANAR RADIAL PEAKING FACTORS
L>mstlng the values of the PLANAR RADIAL PEAKING FACTORS (F ) used in the

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

PEAKING FACTORS (F ) provides assurance that the limits calculated by COLSSxy
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 POMER is assumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20K RATED THERMAL POWER threshold is due to the neutron
flux detector system being inaccurate below 20K core power. Core noise level
at low power is too large to obtain usable detector readings. The periodic
surveillance requirements for 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 FACTORS after each fuel loading prior to
exceeding 70K of RATED THERMAL POWER provides additional assurance that the
core was properly loaded.

3/4.2.3 AZIMUTHAL POWER TIlT-

The AZIMUTHAL POMER TILT is equal to (P .1 /P . )-1.0 where:ti 1 t unti 1 t
AZIMUTHAL POMER TILT is measured by assuming that the 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 - Oo)tilt unti lt
where:

is the peak fractional tilt amplitude at the core periphery
q

g is the radial normalizing factor

8 is the azimuthal core location

eo is the azimuthal core location of maximum tilt

f RSPo r
The limitatio IMUTHAL POMER TILT are provided to ensure that

design saf margins are maintained. An AZIMUTHAL'POMER TILT greater thanl«0 i i . i f,
service is not expected and if it should occur, operation is 'restricted to only ..
those conditions required to identify the cause of the tilt. The tilt is
normally calculated by COLSS. A minimum core power of 20M of RATED THERMAL

POWER is assumed by the CPCs in its*input to COLSS for calculation of
AZIMUTHAL POWER TILT. The 20K RATED THERMAL POMER threshold is due to the
neutron flux detector system being inaccurate below 20K core power. Core
noise level at low power is too large to obtain usable detector readings. The
surveillance requirements specified when COLSS is out of service provide an
acceptable means of detecting the presence of a steady-state tilt. It is
necessary to explicitly account for power asymmetries because the radial
peaking factors used in the core power distribution calculations are based on
an untilted power distribution.

PALO VERDE - UNIT 2 B 3/4 2-2 AMENDMENT NO 25
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CONTROLLED BY USER
POMER DISTRIBUTION LIMITS

BASES

AZIMUTHAL PQMER TILT - T (Continued)

tilt untilt 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.

B 3/4 2-3

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 operationaI 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

'ossof 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 po~er
distribution and are capable of verifying that the DNBR does not violate its
limits. The CQLSS 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 pena1ty 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 algorit ter
rod bow, and core power measurement ~>,, ~; e ~e aoaq~~r~g ~~ra~e'o i

Parameters required to maintain the m gin 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< can be
maintain'ed by uti1izing 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.

PALO VERDE -'NIT 2 AMENDMENT NO- >9
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CONTROLLEO BY USER

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (Continued)

The Semiannual Radioactive Effluent Release Report to be submitted 60 days
after January 1 of each year shall also include an assessment of radiation
doses to the likely most exposed HEt"BER OF THE PUBLIC from reactor releases
and other nearby uranium fuel cycle sources, including doses from primary
effluent pathways and direct radiation, for the previous calendar year to
show conformance with 40 CFR Part 190, Environmental Radiation Protection
Standards for Nuclear Power Operation. Acceptable methods for calculating
the dose contribution from liquid and gaseous effluents are given in Regula-
tory Guide 1. 109, Rev. 1, October 19??.

The Semiannual Radioactive Effluent Release Reports shall include the following
information for each class of solid waste (as defined by 10 CFR Part 61)

,shipped offsite during the report period:

a. Container volume,

b. Total curie quantity (specify whether determined by measurement or
estimate),

c. Principal radionuclides (specify whether determined by measurement
or estimate),

d. Source of waste and processina employed (e.g , dewatered spent resin,
compacted dry waste, evaporator bottoms),

e. Type of container (e.g., LSA, Type A, Type 8, Large guantity), and

f. Solidification agent or absorbent (e.g., cement, urea formaldehyde).

The Semiannual Radioactive Effluent Release Reports shall include a list and
description of unplanned releases from the site to UNRESTRICTED AREAS of radio-
active materials in gaseous and liquid effluents made during the reporting
pel lod,

The Semiannual Radioactive Effluent Release Reports shall include any chanoes
made during the reporting period to the PROCESS CONTROL PROGRAM and to the
OFFSITE DOSE CALCULATION MANUAL, as well as a 'sting of new locations for
dose calculations and/or environmental monitoring identified by the land use
census pursuant to Specification 3.12.2.

~ a ~ 4 0 1

SPECIAL REPORTS

6.9.2 Special reports shall be submitted to the Regional Administra„or of
Regional Office of the NRC within the time period specified for each report.

6.9.3 Violations of the requirements of the fire protection program described
'f in the Final Safety Analysis Report which would have adversely affected the

ability to achieve and maintain safe shutdown in the event of a fire shall be
reported in accordance with 10 CFR 50 ?3.

PALO VERDE - UNIT 2 6-20 MR MNTNO.



J

l

'f
~ + ~ II



INSERT 2

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. The analytical methods used to
determine the core operating limits shall be those previously
reviewed and approved by the NRC, and are as follows:

"C-E Method for Control Element Assembly Ejection Analysis, "
CENPD-190-A, January, 1976;

"The ROCS and DIT Computer Codes for Nuclear Design,"
CENPD 266 P Ag April',

1983'INCA/CECOR

Power Peaking Uncertainty," CENPD-153-P, Revision
1-P-A, May, 1980; V

"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 (November 1981),
Supplements No. 1 (March 1983), No. 2 (September 1983), No. 3

(December 1987);

"Modified Statistical Combination of Uncertainties,"
CEN-356(V)-P-A, Revision 01-P-A, May, 1988.

The core operating limits shall be determined so that all applicable
limits (e.g., fuel thermal-mechanical limits, core thermalhydraulic
limits, ECCS limits, nuclear limits such as shutdown margin, and
transient and accident, analysis limits) of the safety analysis are
met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions
or supplements thereto, shall be provided upon issuance, for each
reload cycle, to the NRC Document Control Desk with copies to the
Regional Administrator and Resident Inspector.
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CONTROLLED BY USER
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FOR lNFORMATlONONLY

SECTIOH

INDEX

IONS FOR OPERATION AND SURVEILLANCE RE UIR

3/4.0 APPLICABILITY.....

3/4. 1 REACTIVITY CONTROL SYSTEMS

3/4- l. 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

MODERATOR TEMPERATURE COEFFICIENT...........

MINIMUMTEMPERATURE FOR CRITICALITY.

3/4. 1. 2 BORATION SYSTEMS

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

3/4 1-2

3/4 1-4.

3/4 1-4 5

3/4 1-4 4»

FLOW PATHS - OPERATING.................. ...... ... .. 3/4 1-8, 7

CHARGING PUMPS - SHUTDOWN... .... .................. 3/4 1-9, 5

CHARGING PUMPS - OPERATING.. ~ ~ ~ ~ ~ ~ ~ ~ ~ 3/4 1-Q>

BORATED WATER SOURCES - SHUTDOWN...................... 3/4 1-~ LO

BORATED WATER SOURCES - OPERATING..................... 3/4 1"~~Z-

3/4. 1. 3

BORON DILUTION ALARMS.................................
MOVABLE CONTROL ASSEMBLIES

C EA POSITIONS ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

3/4 1-N.i3.

3/4 1- <6

POSITION INDICATOR CHANNELS - OPERATING............... 3/4 1-2%,Ly

POSITION INDICATOR CHANNELS - SHUTDOWN. ~ ~ - ~......... - ~ 3/4 1-'Si ~

CEA DROP TIME................................,........ 3/4 1-& ~+

SHUTDOWN CEA INSERTION LIMIT.......................,.. 3/4 1-ZQ Zo

REGULATING CEA INSERTION LIMITS

PART LENGTH CEA INSERTION LIMITS..

3/4 1-'2Q Zk

3/4 1-~ <

PALO VERDE - UNIT 3 IV AMENDMENT NO. 18



~ r
~ ~

I'

r ~



CONTROLLED BY USER

IHDEN

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE RE UIREMENTS

SECTION

3/4. 2 POWER DISTRIBUTION LIMITS

PAGE

3/4. 2. 1

3/4. 2. 2

3/4. 2, 3

3/4.2. 4

3/4.2. 5

3/4.2. 6

3/4. 2. 7

3/4. 2. 8

LINEAR HEAT RATE

PLANAR RADIAL PEAKING FACTORS - F„ ..
AZIMUTHAL POWER TILT - T ..
DNBR MARGIN.

RCS FLOW RATE...

REACTOR COOLANT COLD LEG TEMPERATURE.

AXIAL SHAPE INDEX.

'RESSURIZER PRESSURE....

3/4 2"1

3/4 2-2

3/4 2-3

3/4 2-5

3/4 2-8, 4

3/4 2-X 7
3/4 2-~9 ~

3/4 2-V, 10

3/4.3 INSTRUMENTATION

3/4 '.1 REACTOR PROTECTIVE INSTRUMENTATION.......

3/4.3.2 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION.............

3/4. 3. 3 MONITORING INSTRUMENTATION

RADIATION MONITORING INSTRUMENTATION.

INCORE DETECTORS

SEISMIC INSTRUMENTATION................
METEOROLOGICAL INSTRUMENTATION..
REMOTE SHUTDOWN SYSTEM.........
POST-ACCIDENT MONITORING INSTRUMENTATION..

LOOSE-PART DETECTION INSTRUMENTATION..

RADIOACTIVE GASEOUS EFFLUENT MONITORING
INSTRUMENTATION..

3/4.4 REACTOR COOLANT SYSTEM

3/4.4. 1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

STARTUP AND POWER OPERATION..............
HOT STANDBY

HOT SHUTDOWN.

COLD SHUTDOWN - LOOPS FILLED

COLD SHUTDOWN - LOOPS NOT FILLED.

3/4 3-1

3/4 3-17

3/4 3" 37

3/4 3-41

3/4 3-42

3/4 3-45

3/4 3-48

3/4 3-57

3/4 3-61

3/4 3-63

3/4 4-1

3/4 4-2

3/4 4-3

3/4 4-5

3/4 4"6

PALO VERDE - UNIT 3



~,

II

6)

0

0



CONTROLLED BY USER

ADMINISTRATIVE CONTROLS

INDEX

REVIB/e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~

AUDITS

AUTHORITY.

RECORDS..

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

SECTION

6.5.3 NUCLEAR SAFETY GROUP (NSG)

UNCTIONe ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~F

OMPOS ITIONo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~C

ONSULTANTS................................................C

PAGE

6"10

6-10

6"10

6-10

6-11

6-12

6-12

6.6 REPORTABLE EVENT ACTION. 6-12

6. 7 SAFETY LIMIT VIOLATIQH........................ 6-13

6.8 PROCEDURES AND PROGRAMS 6-13

6. 9 REPORTING RE UIREMENTS

6.9. 1 ROUTINE REPORTS........................................
STARTUP REPORT..........,
ANNUAL REPORTS..........................................
MONTHLY OPERATING REPORT.

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATIHG REPORT.

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT.....
c.gg ~qsg,a.Tying gx~ggg R.Spoof....

6. 9. 2 SP EC IAL REPORTS...........

6-16

6-16

6-17

6-aS

6-18

6-19
t -ze
6-M Z ~

6. 10 RECORD RETENTION. 6-~ z.i

6.11 RADIATION PROTECTIOH PROGRAM. 6-22

6.12 HIGH RADIATION AREA. 6-22

6. 13 PROCESS CONTROL PROGRAM (PCP).............. 6-23

PALO VERDE - UNIT 3 XVII



0

g el

~ p
~ ~ s ~ «e ~ dr~1+wl ~,>»' r

t

0



FOR INFORMATIONONLY

LIST OF FIGURES

INDEX

PAGE

3. 1-'R i
I

3. 1-

3. 1-3

3. 1-4

3.1.5
3. 2-lA

3. 2-1

3. 2-2

MINIMUM BORATED WATER VOl.UMES..........................
~ ~ ~ ~ ~ ~ ~

CORE POWER LIMIT AFTER CEA DEVIATION...................
INSERTION LIMITS VS THERMAL POWER

(COL SERVICE) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

CEA INSERTI HITS VS THERMAL POWER

(COLSS OUT OF SE )....................
PART LENGTH CEA INSERTI IMIT VS. THERMAL POWER......

AZIMUTHAL POWER TILT LIMIT VS. HAL POWER

(COLSS IN SERVICE)....................
COLSS DNBR POWER OPERATING LIMIT ALLOWANC BOTH
CEACs INOPERABLE.................................
DNBR HARGIN OPERATING LIHIT BASED ON CORE PROTECTION
CALCULATORS (COLSS OUT OF SERVICE, CEACs OPERABLE).....

3/4 1-M XX

3/4 1-24

3/4 1-31

3/4 1-32

3/4 1-33

3/4 2-4a

3/4 2-6

2-7

3. 2-g f
3. 4"1

3.4. 2a

3.4. 2b

3.4. 2c

3.4. 2d

4. 7"1

5. 1"1

5. 1"2

5. 1-3

REACTOR COOLANT COLD LEG TEHPERATURE VS CORE POWER

LEVELo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

DOSE EQUIVALENT I-131 PRIMARY COOLANT SPECIFIC
ACTIVITY LIMIT VERSUS PERCENT OF RATED THERMAL

POWER WITH THE PRIMARY COOLANT SPECIFIC ACTIVITY
> 1.0 pCi/GRAN DOSE EQUIVALENT I-131................

REACTOR COOLANT SYSTEM PRESSURE TEMPERATURE

LIHITATIONS FOR l.ESS THAN 8 EFPY OF OPERATION........

REACTOR COOLANT SYSTEM PRESSURE TEMPERATURE

LIMITATIONS FOR 8 TO 32 EFPY OF OPERATION............

REACTOR COOl.ANT SYSTEM HAXIMUH ALLOWABLE HEATUP AND

COOLDOWN RATES FOR LESS THAN 8 EFPY OF OPERATION.....

REACTOR COOLANT SYSTEM MAXIMUM ALLOWABLE HEATUP AND

COOLDOWN RATES. FOR 8 TO 32 EFPY OF OPERATION.........

SAMPLING PLAN FOR SNUBBER FUNCTIONAL TEST............
SITE AND EXCLUSION BOUNDARIES....'........;....
LOW POPULATION ZONE...................
GASEOUS RELEASE POINTS...............................

3/4 2-'Hl, a

3/4 4-27

3/4 4-29

3/4 4-29a

3/4 4-29b

3/4 4-29c

3/4 7-26

5-2

5-3 pr~-

PALO VERDE " UNIT 3 XIX

4

AHENDHENT NO. 28



c\
~r w ~

+I,

I j

'j

t

Pa ~

„I

,li
'tj

j

iij'

0



FOR INFORMATION ONLY

HST OF TABLES

INDEX

1.2
2 ~ 2 1

FREQUENCY NOTATION....... ~ .........
OPERATIONAL MOOES.

REACTOR PROTECTIVE INSTRUMENTATIOH TRIP SFTPOIHT
IMITSo ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~L

PAGE

1"8

1-9

2-3

OIL ETECTION AS A FUNCTION OF OPERATING CHARGING
PUMPS ANO ~ ERATIONAL MOOES......;..

3. 1"1

3. 1"2

D. 1-3

3. 1"4

FORK ff >

FOR 0.98 >

~ FOR 0.97 >

FOR 0.96 >

Oo 98@ ~ ~ ~ ~ ~ ~ ~ i ~ ~

Keff > 0. 97. ~ ~ ~

K ff > 0 96....
K ff > 0 95....

3/4 1-16

3t4 a-a7

3/4 1" 18

4 1-19

3. 3"1

3.3 2

4. 3-1

313 3

3. 3-4

3. 3-5

4. 3-2

3. 3-6

4. 3-3

3. 3"7

4. 3-4

3. 3 "8

4. 3"5

3.3"9A

3. 3"9B

eff— ~ ~ ~ ~ ~

REACTOR PROTECTIVE INSTRUMENTATION........

REACTOR PROTECTIVE INSTRUMENTATION RESPONSE TIMES.......
REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE
REQUIREMENTS.........................................."..
ENGIHEEREO SAFETY FEATURES ACTUATION SYSTEM
IHSTRUMEHTATION....

EHGIHEERED SAFETY FEATURES ACTUATIOH SYSTEM
INSTRUMEHTATIOH TRIP VALUES...........
ENGINEERED SAFETY FEATURES RESPONSE TIMES...............
EHGINEEREO SAFETY FEATURES ACTUATIOH SYSTEM
INSTRUMENTATJON SURVEILLANCE REQUIREMENTS...............
RADIATIOH MONITORIHG INSTRUMENTATIOH....................
RAOIATION MONITORING INSTRUMENTATION SURVEILLANCE
REQUIREMENTS...............................
SEISNXC MONITORING INSTRUMEHTATION............

SEZ%EC MONITORING INSTRUMENTATION SURVEILLANCE
R EQOIREMEHTS o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

METEOROLOGICAL MONITORING IHSTRUMENTATION...............
METEOROLOGICAL MONITORING IHSTRUMEHTATION
SURVEILLANCE REQUIREMENTS...............
REMOTE SHUTOOWH INSTRUMENTATION.........................

REMOTE SHUTOOWH OISCONHECT SWITCHES.....................

3/4 3-3

3/4 3-aa

3/4 3-14

3/4 3-18

3t4 3-25

3/4 3-28

3/4 3-31

3/4 3"38

3/4 3"40

3/4 3-43

3/4 3-44

3/4 3-46

3/4 3-47

3t4 3-49

3/4 3-50

PALO VEROE " UNIT 3 AMENDMENT HO.



'll

,lgI,
f»

*J'l f

I

s,

i

0



E

il,

CONTROLLED BY USER

C ~

DEFINITIONS

~ ~ ~ ~ ~

y+DOSE E UIVALENT I-131
vs<a<

1.10 DOSE EQUIVALENT 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 fot this calculation shall be those
listed in Table III of TI0-14844, "Calculation of Distance Factors for Power
and Test Reactor Sites."
f " 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 HeV} 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 TIHE

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 ta theii required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel
generator starting and sequence loading delays where applicable.

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

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:

aO

b.

C.

Leakage into closed systems, other than reacto~ 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

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

Reactor Coolant System leakage through a steam generato~ to the
secondary system.

PALO VERDE - UNIT 3 1"3
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INSERT 1

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 Techni'cal
Specification 6.9.1. Plant operation within these operating limits
is addressed in individual specifications.
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

SKUTDOWN MARGIN "
KN 1

- ANY CEA WITHDRAWN

LIMITING CONDITION FOR OPERATION

3.1.1.2

ao

~|I~'Pdd.g; 4 Ih. d NNAN'hdadh.h Vaadim~<N
RR%'bent

The SHUTDOWN MARGIN shall be greater than or equal to that

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

APPLICABILITY: HODES 1, 2", 3", 4", and 5* with any full-length CEA fully or
partially withdrawn.

'CTION:

ae

sp~i .'~X >~ 4 ~ coax oc ax~~~ mmgwa a.yeaax

Idh h IIINN I IN I h h
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 op equivalent 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 1

is restored.

SURVEILLANCE RE UIREHENTS

4.1.1.2.1 With any full-length CEA fully or partially withdrawn, the SHUTDOWN

NI IN h ll I ' « «I
wacs '~~ i~ 8 ~.ceo,C ove~vx~~ ~~~~~ asotar

a. s n o a er e ec son of an snopera e CEA(s) and at least
once per 12 hours thereafter while the CEA(s) is inoperable. If the
inoperable CEA is immovable as a result of excessive friction or
mechanical interference or«known to be untrippable, the above required
SHUTDOWN MARGIN shall be increased by an amount at least equal to the
withdrawn worth of the immovable or untrippable CEA(s).

"See Special Test Exceptions 3. 10. 1 and 3.10.9.

PALO VERDE " UNIT 3 3/4 1-2 AMENDMENT NO. 2
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MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

spacifVa.g t~ %kg c.oQ.6 opQg~rc~g L.R~ET~ QcpoQ„i

3.1.1.3 e mo erator temperature coefficient (MTC) shall be within the area
of Acceptable Operation„

APPLICABILITY: MODES 1 and 2*8.

ACTION: .. ~ ~g ~~~~~ ~ ~qqoqg

With t e mo erator temperature coefficient outside the area of Acceptable
Operation„ , be in at least HOT STANDBY within 6 hours.

SURVEILLANCE RE UIREMENTS

4.1.1.3.1 The MTC shall be determined 'to be within its limits by confirmatory
measurements. MTC measured values +hall be extrapolated and/or compensated to
permit direct comparison with theabeve-limits ~ spa«'fib.4 t~ %~ c-c a%

ooacE<w x.~q m~va, %%pohcy.

4.1.1.3.2 The MTC shall be determined at the following frequencies and THERMAL
POWER conditions during each fuel cycle:

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

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

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

ith Keff greater than or equal to 1.0.

PSee Special Test Exception 3. 10.2.

PALO VERDE - UNIT 3 3/4 1"4
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FOR INFORMATIONONLY

HINIHUH TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION

3.1.1.4 The Reactor Coolant System lowest operating loop temperature (T )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 UIREHENTS

4. l. 1.4 The Reactor Coolant System temperature (T ld) shall be determined to
be greater than or equal to 552~F:

a ~

b.

Within 15 minutes prior to achieving reactor criticality, and

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

¹Mith K f greater than or equal to 1.0.eff

PALO VERDE - UNIT 3 3/A I-fj AHENDHENT NO, 27
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CONTROLLED BY USER

3/4.1. 2 BORATION SYSTEHS

FLOW PATHS - SHUTDOWN

LIHITING CONDITION FOR OPERATION

3.1.2.1 As a minimum, one of the following boron injection flow paths shall
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 Coolant 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 injection pump to the Reactor Coolant System.

APPLICABILITY: MODES 5 and 6.

ACTION:
4

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

SURVEILLANCE RE UIREHENTS

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.

PALO VERDE - UNIT 3
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CONTROLLED BY USER

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:

aO

b.

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,

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. 1.b provided the testing is performed within 24 hours after achieving
normal operating pressure in the reactor coolant system.

PALO VERDE " UNIT 3 3/4 14, AMENDMENT NO. 2
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CONTROLLED BY U$ ER

~ 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 injection flow path
required OPERABLE pursuant to Specification 3.1.2.1 shall be OPERABLE and
capable of being powered from an OPERABLE emergency power source.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no charging pump or high pressure safety injection pump or low pressure
safety injection pump OPERABLE or capable of being powered from an OPERABLE
emergency power source, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes.

SURVEILLANCE RE UIREMENTS

4.1.2.3 No additional Surveillance Requirements other than those'equired by
Specification 4.0.5.

PALO VERDE " UNIT 3
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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 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.

PALO VERDE - UNIT 3 3/4 I"Q AMENDMENT NO. 2



0

0

I

0



CONTROLLED BY USER

BORATED MATER SOURCES " SHUTDOMN

LIHITING CONDITION FOR OPERATION

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

a. 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 F and 180 F.

b. The refueling water tank with:
1. A minimum contained 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 120'F.

APPLICABILITY: MODES 5" and 6".

ACTION:

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

SURVEILLANCE RE UIREMENTS

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

a. At least once per 7 days by:

l. Verifying the boron concentration of the water, and

2. Verifying the contained borated water volume of the refueling
water tank 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 fuel pool tempera-
ture when it is the source of borated water And irradiated fuel is
present in the pool.

"See Special Test Exception 3. 10.?.
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CONTROLI ED BY USER

136'.6" (40K)

135'.6" (30K)

135'-10" (33.5K»

134'.6" (20K)
...133'.3" (7.25K).

133'-6" (10K)

coLo sto voLoMs

0 200 400 600

AVERAGE REACTOR COOLANTSYSTEM TEMP oF

80% 600 ,000 GAL. (568 F)~ 6WK

75%

70%

573,744 G4L. (120oF)

COLD SID VOL. PLUS
MARGIN

575K

55nK
MINIMU"nUSEFl)L
VOLUh4E (1)

525K R EQUI R ED IN THE
RWT

nvVT LEVEL
INSTRUMENT
READING (1) 65%

pet (2)

ESF VOL. PLUS MARGIN
(3)

200 400
AVERAGE RCS TEMPERATURE oF

5nnK

475K

nK
ann

(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 MINIMUMOF 33,500 GALLONS

(3) THIS VOLUME IS NOT REQUIRED DURING MODE 6

1.
FIGURE 3.1-'K

MINIMUM BORATED MATER VOLUMES
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CONTROLLED BY USER

BORATED WATER SOURCES " OPERATING

LIMITING CONDITION FOR OPERATION

3.l.2. 6 Each

a. The

2.

3.

b. The

2.

3.

APPLICABILITY:

ACTION:

of the following borated water sources shall be OPERABLE-

spent fuel pool with:

A,minimum borated water'olume as specified in Figure . nd

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

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

refueling water tank with:
A minim tained borated water volume as specified in
Figure , nd

SL \
A boron ntration of between 4000 an ! "4!'0 '..,i :; b..r.:c :d ~

A solution temperature between 60~F an> P.:""i:.

MODES 1, 2," 3," and 4".

P'.

With the above required spent fuel pool inop rable, restore the pool
to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next 6 hours; restore the above required spent fuel pool
to OPERABLE status within the next 7 days or be in COLD SHUTDOWN

'ithinthe next 30 hours.

b. With the refueling water tank inoperable, re.,tore the tank to OPERABLE
status within 1 hour or be in at least HOT S!'ANDBY 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:

b.

C.

At least once per 7 days by:

l. Verifying the boron concentration in the water, and

2. Verifying the contained borated water volume of the water source.

At least once per 24 hours by verifying the refueling water tank
temperature when the outside air temperature is outside the 60 F to
120'F range.

At least bnce per 24 hours by verifying the spent fuel pool tempera-
ture when irradiated fuel is present in the pool.

See Special Test Exception 3.10.7.

PALO VERDE " UNIT 3
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CONTROLLED BY USER

BORON DILUTION ALARMS

LIMITING CONDITION FOR OPERATION

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

ACT10N:

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

5, ot 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 4m-

b either boronometer o RCS
sampling."" |;~~i;~g '~ h<~ moz opsy.c m~c~ ~us

With both startup channe sg neutron flux alarms inoperable:
l. Determine the RCS boron concentration by either boronmeter 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
monitorin fre uenc ~ . , as appli-
ca e, y e>ther oro meter 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.

The provisions of Specification 3.0.3 are not applicable.

aO

b.

pyricj;ah,
~g~<< i<+ L 4~'fR QCPbQY

C,

.'URVEILLANCE RE UIREMENTS

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

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.

PALO VERDE " UNIT 3
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CONTROLLED BY USER

SURVEILLANCE RE UIREMENTS Continued

a ~

b.

A CHANNEL CHECK:

1. At least once per 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.

A CHANNEL FUNCTIONAL TEST every 31 days of cumulative operation
during shutdown.

C

e:-..

PALO VERDE " UNIT 3 3/4 1"%



A ~



CONTROLLED BY USER

TABLE 3.1"1

RE RED MONITORING FRE UENCIES FOR BACKUP BORON

DIL ION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUN AND PLANT OPERATIONAL MODES FOR K ff ) 0.98eff

OPERATIONAL
MODE

N bet of 0 eratin Char in Pum s

0 .1 2

4 not on SCS

5 not on SCS

4 4 5 on SCS

12 hours our ONA

12 hours 1 hou ONA

8 hours 1 hour NA

QNA ONA ONA

ONA

ONA

ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation Not Allowed

~suer 6,

PALO VERDE - UNIT 3 3/4 1-16 AMENDMENT NO. 2
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FOR 1NFORMATlON ONLY

TABLE 3-1-2

RE UIRED MO TORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A CTION OF OPERATING CHARGING PUMPS AND PLANT

OPERATIO L MODES FOR 0.98 > K ff ) 0.97

OPERATIONAL
MODE

N er of 0 eratin Char in Pum s

4 not on SCS

5 not on SCS

4 5 5 on SCS

12 hours

12 hours

8 hours

8 hours

2. Ours

2.5 hou

2.5 hours

0.5 hours

1 hour

1 hour

0.5 hours

0.5 hours

ONA

0.5 hour ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation Not Allowed

PALO VERDE - UNIT 3 3/4 1"17 AMENDMENT NO. 26
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FOR INFORMATIONONLY

TABLE 3'. 1"3

RE UIRED MON ORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION A A FUNCTION OF OPERATING CHARGING PUMPS

AND PLANT OP TIONAL MODES FOR 0.97 > K ff ) 0.96

OPERATIONAL
MODE

umber of 0 eratin Char in Pum s

1 2

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours

12 hours

8 hours

8 hours

3.5 hours

3. hours

3.5 ho s

1 hour

1.5 hours 0.5 hour

1.5 hours 1 hour

1.5 hours 1 hour

0.5 hours ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation Not Allowed

PALO VERDE " UNIT 3 3/4 1-18 AMENDMENT NO.
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FOR INFORMATIONONLY

TABLE 3„1-4

RE UIRED MONITOR G FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A NC ION OF OP RATING CHARGING PUMPS
AND PI ANT OPERATI Al MODES OR 0.96 > K > 0.95

OPERATIONAL
MODE

Number f 0 eratin Char in Pum s

0 1 2

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 5 hours

12 hours 5 hours

8 hours 5 hours

8 hours 2 hours

2 hours

2 hours

2 ours

0.5 h rs

1 hour

1 hour

1 hour

ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation Not Allowed

PALO VERDE - UNIT 3 3/4 1-19 AMENDMENT NO. 2



0

I'



FOR lNFORMATIONONLY

TABLE 3.1-5

RE UIRED MONITO NG FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A UNCTION OF OPERATING CHARGING PUMPS

AND PLANT 0 RATIONAL NODES FOR K ff < 0.95

OPERATIONAL
NODE

mber of 0 eratin Char in Pum s

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours

12 hours

8 hours

8 hours

24 hours

6 hours

6 ours

6 ho s

2 hours

& hours

3 hours

3 hours

1 hour

4 hours

1.5 hours

1.5 hours

0.5 hours

2 hours

2.5 hours 1.5 hours

Note: SCS = Shutdown Cooling System

QK 4<V 4

PALO YERDE - UNIT 3 3/4 1-2O AMENDMENT No. «



II

l I 1

I'I'

4 'I

1I

I



FOR lNFORMATlONONLY

REACTIVITY CONTROL SYSTEMS

3/4. 1.3 MOVABLE CONTROL ASSEMBLIES

CEA POSITION

LIMITIHG 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.

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.

C. With one or more foll-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

d id~ d d d
'

CEA(s) is either'A q+ g; „g»+~~,'g;~g.«g~ <~< ~pq~~«>
X,LSD S Pa

1. Restored to OPERABLE status within its a ove 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. l. 3. 7 provided:

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.

PALO VERDE - UNIT 3 3/4 1"tL AMEHDMEHT HO. 18
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FOR lNFORMATlONONLY

LIMITIHG CONDITION FOR OPERATION Cont1nued)

'(Continued)

b) The SHUTDOMH MARGIN requirement of Speci ficati on 3. 1. 1. 2
is determined at least once per 12 hours:

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

d.

e.

Mith one full-length CEA inoperable due 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 pursuant
to the requirements of Specification 3.1.3.6.

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 6.6 inches (indicated position) of
all other part-length CEAs in its group and the CEA is maintained
pursuant to the requirements of Specification 3.1.3. 7.

SURVEILLANCE RE UIREMENTS

4. 1.3. 1. 1 The position of each full-length and part-length CEA shall be deter-
mined to be within 6.6 inches (indicated position) of all other CEAs in its
group at least once per 12 hours except during time intervals 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 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.

PALO VERDE - UNIT 3
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FOR lNFORMATlONONLY

THIS PAGE INTENTI ALLY OELETED
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FOR INFORMATIONONLY
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FOR INFORMATIONONLY

POSITION INDICATOR CHANNELS " OPERATING

LIHITING 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: HODES 1 and 2.

ACTION:

Mith 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 4.1.3. 1.2, and each CEA in the group(s) is verified fully
withdrawn at least once per 12 hours thereafter by its "Full Out"
1 imi t".

SURVEILLANCE RE UIREHENTS

4.1.3.2 Each+if 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.

1

PALO VERDE - UNIT 3
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FOR INFORMATIONONLY

REACTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANNELS - SHUTOOWN

LIMITING CONDITION FOR OPERATION

3. 1.3.3't least one CEA Reed Switch Position Transmitter indicator channel
shall be OPERABLE for each shutdown, regulating or part-length CEA not fully
inserted.

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

ACTION:

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

SURVEILLANCE RE UIREMENTS

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.

"Mith the reactor trip breakers in the closed position.

PALO VERDE - UNIT 3 3/4 1-'2l
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CEA DROP TIME

FOR INFORMATIONONLY

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.

ACT'tOM:

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 UIREHENTS

4.l.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 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.

PALO VERDE - UNIT 3
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FOR lNFORMATlONONLY

SHUTDOWN CEA INSERTION LIMIT

tCRDING"COMHTIOH-'FOR-OPERATION

3.3..3.5 All shutdown CEAs shall be withdrawn to at least 144.75 inches.

APPLICASILITY: MODES 1 and 2"0.

ACTION:

With a maximum of one shutdown CEA withdrawn to less than 144.?5 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 any CEAs in regulating
groups during an approach to reactor criticality, 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.

PWith K ff greater than or equal to 1.eff

PALO VERDE - UNIT 3
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FOR lNFORMATlONONLY

REGULATING CEA INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3. 1. 3.6
limits:

a.

The regulating CEA groups shall be maintained within the following

>@acmic.g i~ ~ mam Ceaap~~Cg
One or more CEAC's operable:

The regulating CEA groups shall be limited to the withdrawal
sequence, and to the insertion

limitsÃA'hen

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 4.1.3.1.2.

APPLICABILITY: MODES 1" and 2~8.

ACTION:

a ~ Mith 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

Reduce THERMAL POWER to less than or equal to that
fraction of RATED THERMAL POWER which is allowed by
the CEA group position<
or specie"cs i» NM c.oAs ooggrur~q ax»»u's IN><Q

Be in at least HOT STANDBY within 6 hours.

PALO VERDE - UNIT 3 AMENDMENT NO. 18
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FOR INFORMATlONONLY

REGULATING CEA INSERTION LIMITS

REYISED 7/7/8
I

LIMITING CONDITION FOR OPERATION (Continued)

ACTION: (Continued)

b) Both CEAC's Inoperable

Be in at l'east HOT STANDBY within 6 hours.

b. With the regulating CEA groups inserted between the Long Term Steady
State Insertion Limits and the Transient Insertion Limits for inter-
vals greater than 5 EFPD per 30 EFPD interval or greater than

= 14 EFPD per 18 Effective Full Power Months, either:

1. Restore the regulating groups to within the Long Term Steady
State Insertion Limits within 2 hours, or

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

C. With the regulating CEA groups inserted between the Short Term
Steady State Insertion Limits and the Transient Insertion Limits
for intervals > 4 hours per 24 hour interval, operation may proceed
provided any subsequent increase in THERMAL POWER is restricted tp
< 5/o of RATED THERMAL POWER per hour.

SURVEILLANCE RE VIREMENTS

4.1.3.6 The position of each regulating CEA group shall be determined tp 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 bpth
CEAC's are inoperable, then verify the CEA group positions at least once per 4
hours. The accumulated times during which the regulating CEA groups are

, inserted beyond the Long Term Steady State Insertion Limits but within the
Transient Insertion Limits shall be determined at least once -per 24 hours.

AMEHDMEHT HO. 18

"See Special Test Exceptions 3. 10.2 and 3. 10.4.
IIWith K f greater than or equal to 1.

h'0A reacIL(r power cutback will cause either (Case 1) Regulating Grpup 5 pr
Regulating Group 4 and 5 to be dropped with no sequential inser'tipn pf
additional Regulating Groups (Groups 1, 2, 3, and 4) or (Case 2} Regulating
Group 5 or Regulating Groups 4 and 5 to he dropped with all pr part pf
remaining Regulating Groups (Groups 1, 2, 3, and 4) being sequentially
inserted. In either case, the Transient. Insert.ion Limit and the withdrawal
sequence . . can be exceeded for up to 2 hours.

',« tt cJDoe ooeen'et~oi t~u%'no44 p o'eeo
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FOR INFORlU1ATION ONLY

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 OPE
Q9~ Q,hiTx14$ ~~K RSOogi

The part length CEA groups sha e > e to the insertion limits<Wewn-en-
PLCEA i i t L g T

Insertion Limit and the Transient Insertion Limit restricted to:

l. < 7 EFPO per 30 EFPD interval, and

2. < 14 EFPO 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:

a. 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 POWDER as follows:

a} One or more CEACs OPERABLE

1) Reduce THERMAL POMER to less than or equal to that
fraction of RATED THERMAL POMER which is allowed by
the PLCEA rou osition '

, or
speci wo 'l~ ~ ccAN bP~hYXH \ ThhcYs Qepyq~

2 Be sn a as

b) Both CEACs INOPERABLE

wl t 1n ours.

Be in at least HOT STANDBY within 6 hours.

PALO VERDE - UNIT 3 3/4 1-384 AMENDMENT NO. 18
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FOR INFORMATIONONLY

REACTIVITY CONTROL SYSTEMS

LPIITIHG CONDITION FOR OPERATION (Continued)

ACTION: (Continued)

b. Mith the part length CEA groups inserted between the Long Term
Steady State Insertion Limit and the Transient Insertion Limit for
intervals > 7 EFPO 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 hours, or

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

SURVEILLANCE RE UIREHENTS

.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.

PALO VERDE - UHIT 3 3/4 1-84. AHEHDMEHT HO. 18
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—---- FOR lNFORMATIONOHI Y

3/4. 2 POWER DISTRIBUTION LIMITS

/4 2. 1 LINEAR HEAT RATE

LIMITING CONDITION FOR OPERATION

~ g gQ ~++ 'pQ+~ r4 ~Q 4ag~g v s 9+P

2 2 1 11 11 1 « li 1 ~ 11 2 1 1 2
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 CQLSS 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 20% 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% of RATED THERMAL
POWER within the next 6 hours.

.SURVEILLANCE RE

UIREMENTS'.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 20% 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.

PALO VERDE - UNIT 3 3/4 2-1 AMENDMENT NO
18
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CONTROLLED BY USE R

POWER DISTRIBUTION I.IMITS

3 j4. 2. 3 AZIMUTHAL POWER TILT - T
q

LIMITING CONDITION FOR OP ERATION

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

eo.+ e~ ~~ «'a%A 0+QR,e YZM <~mr~~ Q 6 py~
b.1. The lcm t in 1g . - w>t 1n serv> 1

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

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

ACTION:

ao 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 AZIMUTHAI POWER TILT determined to,exceed the
i O COL!! i i O.LO it. COL!!

of ser~v>ce. ego jp(L<$ L'~ $ o <cope copeeppe<e, pe~~< peppery

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. 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 Trip Setpoint has been
reduced as appropriate within the next 4 hours.

3. Ident>fy and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION

above 50K of RATED THERMAI. 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 THERMAI POWER.

*See Special Test Exception 3. 10.2.

PALO VERDE — UNIT 3 3/4 2-3 AMENDIIENT NO. 14
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FOR INFORMATIONONLY

1.0

0.9

A
z
I 0 ~ 8

H
0
T
H 0.7
A
L

p.a.e
0
Ll

E
R 0.5

R 0

C
T'I
0

0.2
N

0. 1

0.0

20 ~ 3Q . qO 50 SO

I

70

PERCENT OF RATED THERMAL POWER

FIGURE 3. 2"1A
AZIMUTHAL POWER TILT LIMIT

VS
THERMAL POWER

(COLSS IN SERVICE)

I

80 ao
I

0

PALO VERDE " UNIT 3 3/4 2-4a AMENDMENT NO 18



0

i



FOR lNFORMATiONONLY
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 on or both CEACs are o erable or

gPg.~ t g, i~ 4~ COO,%. Oli''h4.+ I X,MLYLQ,CPQ+
b. Maintaining cu a e core power ess an or equa o COLSS

calculated ore power operating limit based on DNBR decreased by the
allowanc (when COLSS is in service and neither
CEAC is operable); or c.~,c,g;~ V4, coo.e cpsq,o.m~(~ ~~ra err saon

tip ig ~ nt 1 gi f b1 p"
using any operable CPC channel (when COLSS is out of service and
either one or both CEACs are o erable) or

%peg ~ m at tee..COQ.G tbplf b VX.M L'~W 9 iePORY

d. Operating within the regs n o accep able operation
using any operable CPC channel (when COLSS is out o service and
neither CEAC is operable).

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

ACTION:

Nith the DNBR nnt 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

aptLa:fiiaL.Q e~ 4~ COgt.im dpegab >ZWg ~~~m AZOIC'RY'

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 2(C 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 ONBR, as indicated on any OPERABLE DNBR channel,
is within the limit

>Ptg4ala 4 «M GbQg OPKR~~g~~ i T~g,Y'E Q gPtasqC
4.2.4.3 At least once pe'r fl 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.

PALO VERDE " UNIT 3 3/4 2-5 AMENDMENT NQ. 18
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FOR INFORMATIONONLY

2.

COLSS OUT OF SERVICE DNBR LIM1TLINE

2A'CCEPI'ABLE
OPERATION

2.3

NIMUM1 CEAC OPERABLE

2.2

(0.2, 2.20)

(-0.2.2.10)

.2.0
UNACCEPTABLE

OPERATION

1.9

-0.3 -0.2 -O.l 0.0 0.1 02 0.

CORE AVERAGEASI

FIGURE 3.2-2

.DNBR MARGINOPERATING LIMITBASED ON CORE PROTECTION CALCULATORS

(COLSS OUT OF SERVICE, CEACs OPERABLE)
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FOR INFORMATIONONLY

2.6

COLSS OUT OF SERVICE DNBR LIMITLINE

2.5

ACCEPTABLE
OPERATION

CEACs INOPERABLE

2.4
'0.05, 2.45) (0.2, 2.45)

2.3

R

2o2
U,

(-0.2, 2.25)

2.1'NACCEPTABLE
OPERATION

2,0

-0.3 -0,2 -0.1 0.0 O.l 0.2 0.

CORE AVERAGEASI

FIGURE 32-2A

DNBR MARGINOPERATING LIMITBASED ON CORE PROTECTION CALCULATORS

(COLSS OUT OF SERVICE, CEACs INOPERABLE)
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FOR iNFORMATlONONlY

POWER DISTRIBUTION LIHITS

3/4.2.5 RCS FLOW RATE

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 less
than the above limit, reduce THERMAL POWER to less than 5X of RATED THERMAL
POWER within the next 4 hours.

SURVEILLANCE RE UIREHENTS

4.2.5 The actual Reactor Coolant System total flow rate shall be determined
to be greater than or equal to its limit at least once per 12 hours.

PALO VERDE - UNIT 3 3/4 2-'II AHENDHENT NO. 18
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CONTROLLED BY USER

POWER DISTRIBUTION LIMITS

3!4.2.6 REACTOR COOLANT COLO 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 '~.

5 8-(.
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 UIR'EMENTS

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 3 3/4 2-~
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CONTROLLED BY USER,
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FOR INFORMATIONONLY

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

!

l.'l. R o.R

APPLICABILITY: MODE 1 above 20K of RATED TH AL POWER*
PL.~ opegwrg~c~ ~~~ ~+pe

ACTION:

@c
With the core average AXIAL SHAPE INDEX outside<+t.~eve-limit
core average ASI to within its limit within 2 hours or reduce T
less than 2'f RATED THERMAL POWER within the next 4 hours.

restore the
MAL POWER to

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.

PALO VERDE - UNIT 3 3/4 2-h, AMENDMENT NO. 26
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FOR INFORMATlONONLY

POMER DISTRIBUTION LIMITS

3/4.2.8 PRESSURIZER PRESSURE
~ t

LIHITIHG CONDITION FOR OPERATION

3.2.8 The pressurizer pressure shall be maintained between 2025 psia and
2300.psi a.

APPLICABILITY: MODES 1 and 2.

ACTION:

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

SURVEILLANCE RE UIREMENTS

0
4.2.8 The pressurizer pressure shall be determined to be within its limit at
least once per 12 hours.

PALO VERDE - UNIT 3
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CONTROLLED BY USER

EMERGENCY 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:
~ 'L

a. A minimum borated water volume as specified in Figur ~~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:

1, 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.

PALO VERDE - UNIT 3 3/4 5-8
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FOR lNFORMATIONONLY
NEHCTIVlTY COt<TROL SYSTEMS

BASES

MOVABLE CONTROL ASSEMBLIES (Continued)

and load maneuvering. Analyses are performed based on the expected mode of
operation of the NSSS (base load maneuvering, etc.) and from these analyses
CEA insertions are determined and a consistent set of radial peaking factors
defined. The Long Term Steady State and Short Term Insertion Limits are deter-
mined based upon the assumed mode of operation used in the analyses and provide
a means of preserving the assumptions on CEA insertions used. The limits speci-
fied serve to limit the behavior of the radial peaking factors within the bounds
determined from analysis. The actions specified serve to limit the extent of
radial xenon redistribution effects 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
specified for the plant which has been designed for primarily base loaded
operation but which has the ability to accommodate a limited amount of load
maneuvering.

The Transient Insertion Limits of Specifications 3. 1.3.6 and 3.1.3.7 and
the Shutdown CEA Insertion Limits of Specification 3. 1.3.5 ensure that (1) the
minimum SHUTDOWN MARGIN is maintained, and (2) the potential effects of a CEA
ejection accident 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 COLSS systems are responsible for the safety and monitoring
functions, respectively, of the reactor core. COLSS monitors 'the QNB

Power'peratingLimit (POL) and various operating parameters to help the operator main-
tain plant operation within the limiting conditions for operation (LCO). Operat-
ing within the LCO guarantees that in the event of an Anticipated Operational
Occurrence (AOO), the CPCs will provide a reactor tri in t
acceptable fuel damage. spa.ci iw4 i~ 9 a. ~R.4 oo6%+ v'x~Q 4~rvw R.Coo~~

The COLSS reserves the Required Overpower Margin (ROPM) to ccount for
Loss of Flow (LOF) and CEA misoperation transients. When the C LSS is Out of
Service (COOS), the monitoring function is performed via the CP calculation of
OIIRRI f I Thy hl TRP Ifl I Oll LIT Lf

hlh I«h P fflf Iy«h ROP

The redqgtion of the CEA deviation penalties in accordance with the CEAC

(Control Element Assembly Calculator) sensitivity reduction program has been
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
accompanied by the application of the CEA deviation penalty in either the CPC

DNB and LHR (Linear Heat Rate) calculations for those CEAs with the seduced
penalty factors. The protection for an inward CEA deviation event is thus
accounted for separately.

PALO VERDE - UNIT 3 8 3/4 1"6 AMENDMENT NO. l8
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... FOR lNFORMATIONONLY

REACTIVITY CONTROL SYSTEMS

BASES

w. ~ cote opgg<rzwq <~mals Q.%%'Dog

MOVABLE CONTROL ASSEMBLIES (Continued

If an inward CEA deviation event occurs, the current CPC alg rithm applies two
penalty factors to each of the DNB and LHR calculations. Th first, a static
penalty factor, is applied upon detection of the event. The econd, a xenon
redistribution penalty, is applied linearly as a function of ime after the
CEA drop. The expected margin degradation for the inward CEA eviation 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 rgin degrada-
tion. Further, a power reduction in accordance with the curve~
is required. In addition, the part length CEA maneuvering is restricted in

d id~ j ffy f f R Ldd
factors. ~ ~ s Qci ua 4 sw ~q gQggggg~c gg~rgg fgPN7

The technical specification permits plant operation if both CEACs are considered
, inoperable for safety purposes after this period.

'PALO YEROE - UNIT 3 B 3/4 1"7 AMEHOMENT NO. 18
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FOR INFORMATIONONLY
3/4.2 POSER 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 operating
limit corresponding to the allowable peak linear heat rate. Reactor operation

!
at or below this calculated ower level assures that e limits
are not exceeded. ~PCLCj «,Q 'l~ CoQK CIPKRh TZ~''+ QgAA|:KK +KgQQ+

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 li'near 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'he 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.

PALO YERDE - UNIT 3 B 3/4 Z-l AMENDMENT NO ]8
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FOR 1NFORtNATlON.ONLY

POWER DISTRIBUTION LIMITS

BASES

3/4.2.2 PLANAR RADIAL PEAKING FACTORS
>m>t>ng the va ues a the RADIAL PEAKING FACTORS (F ) used in thexy

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

PEAKING FACTORS (Fx ) provides assurance that the limits calculated by COl,55

, and the CPCs remain valid. Data from the incore detectors are used for
determining the measured PLANAR RAOlAL PEAKING FACTORS. A minimum core power
at 20K of RATED THERMAL POWFR is assumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20K RATED THERMAL POWER threshold is due to the neutron
flux detector system being inaccurate below 20K core power. Core noise level
at low power is too large to obtain usable detector readings. The periodic
surveillance requirements for 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 FACTORS after each fuel loading prior to
exceeding 70K of RATED THERMAL POWER provides additional assurance that the
core was properly laaded. tM cA045 QPQQA7 EN'T ~4<.s
3/4. 2. 3 AZIMUTHAL POWER TILT J - o„roc a.r

The limitations on th IMUTHAL POWER TILT are provided to ensure that
design safety margins are aintained. An AZIMUTHAL POWER TILT greater than
the limit '

. with COLSS in service or 0.10 with COLSS out of
service is not expected and if it should occur, operation is restricted to'nly
those conditions required to identify the cause of the tilt. The tilt is
normally calculated by COLSS. A minimum core power. of 2'f RATED THERMAL
POWER is assumed by the CPCs in its input to COLSS for calculatian of
AZIMUTHAL POWER TILT. The 20K RATED THERMAL POWER threshold is due to the
neutron flux detectar system being inaccurate below 20K core power. Core
noise level at low power is too large to obtain usable detector readings. The
surveillance requirements specified when COLSS is out of service provide an
acceptable means of detecting the presence of a steady-state tilt. It is
necessary to explicitly account for power asymmetries because the radial
peaking factors used in the core power distribution calculations are based an
an untilted power distribution.

The AZINTHhL POWER TILT is equal to (Ptilt/P i )-1.0 where:

AZIMUTHAI.POWER TILT is measured by assuming that the ratio of the, power
at any core location in the presence of a tilt to the untilted power at the
location is af the fora:

tilt " i + T g cos (e eo)

where:

T is the peak fractional tilt amplitude at the core periphery

g is the radial normalizing factor

e is the azimuthal core location

eo is the azimuthal core location of maximum tilt
PALO VERDE - UNIT 3 8 3/4 2-2 AMENDMENT NO. 14
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FOR INFORMATlONONLY
POWER DISTRIBUTION LIMITS

BASES

AZIMUTHAL POWER TILT - T (Continued)

tilt/ untilt is the ratio of the power at a core location in the presence

of a ti 1 t to the power at that location with no ti 1 t.
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 ONBR 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 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 QNBR. 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 modellin , computer rocessin d
bow, and core power measurement. ~;; g; 4 u o.e ees~~z~~c>~z c s

Parameters required to main in he margin to DNB and total core
p c@ogV

are also monitored by the CPCs. erefore, in the event that the COLSS is not-
being used, operation within the limits can be
maintained by utilizing a predeterminedDNBR 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 fl'ux 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.

PALO VERDE - UNIT 3 B 3/4 2-3 AMENDMENT NO. 18
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CONTROLLED BY USER

ADMINISTRATIVE CONTROLS

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (Continued)
The Semiannual Radioactive Effluent Release Report to be submitted 60 days

'fterJanuary 1 of each year shall also include an assessment of radiation
doses to the likely most exposed MEMBER OF THE PUBLIC from reactor releases
and other nearby uranium fuel cycle sources, including doses from primary
effluent pathways and direct radiation, for the previous calendar year to
show conformance with 40 CFR Part 190, Environmental Rad'iation Protection
Standards for Nuclear Power Operation. Acceptable methods for calculating
the dose contribution from liquid and gaseous effluents are given in Regula-
tory Guide 1.109, Rev. 1, October 1977.

The Semiannual Radioactive Effluent Release Reports shall include the following
information for each class of solid waste (as defined by 10 CFR Part 61)
shipped offsite during the report period:

a. Container volume,

b. Total curie quantity (specify whether determined by measurement or
estimate),

c. Principal radionuclides (specify whether determined by measurement
or estimate),

d. Source of waste and processing employed (e. g., dewatered spent resin,
compacted dry waste, evaporator bottoms),

e. Type of container (e.g., LSA, Type A, Type B, Large guantity), and

f. Solidification agent or absorbent (e. g., cement, urea formaldehyde).

The Semiannual Radioactive Effluent Release Reports shall include a list and
description of unplanned releases from the site to UNRESTRICTED AREAS of radio-
active materials in gaseous and liquid effluents made during the reporting
period.
The Semiannual Radioactive Effluent Release Reports shall include any changes
made during the reporting period to the PROCESS CONTROL PROGRAM and to the
OFFSITE DOSE CALCULATION MANUAL, as well as a listing of new locations for
dose calculations and/or environmental monitoring identified by the land use
census pursuant to Specification 3. 12.2.

SPECIAL REPORTS

6.9.2 Special reports shall be submitted to the Regional Administrator of the
Regional Office of the NRC within the time period specified for each report.
6.9.3 Violations of the requirements of the fire protection program described
in the Final Safety Analysis Report which would have adversely affected the
ability to achieve and maintain safe shutdown in the event of a fire shall be
reported in accordance with 10 CFR 50. 73.

6. 10 RECORD RETENTION

In addition to the applicable record retention requirements of Title 10, Code
of Federal Regulations, the following records shall be retained for at least
the minimum period indicated.

PALO VERDE " UNIT 3 6-20
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INSERT 2

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. The analytical methods used to
determine the core operating limits shall be those previously
reviewed and approved by the NRC, and are as follows:

, ~

"C-E Method for Control Element Assembly Ejection Analysis,"
CENPD-190-A, January, 1976;

"The ROCS and DIT Computer Codes for Nuclear Design,"
CENPD-266-P-A, Aprilg 1983/

"INCA/CECOR Power Peaking Uncertainty," CENPD-153-P, Revision
1-P-A, May, 1980;

"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 (November 1981),
Supplements No. 1 (March 1983), No. 2 (September 1983), No. 3

(December 1987);

"Modified Statistical Combination of Uncertainties,"
CEN-356(V) -P-A, Revision 01-P-A, May, 1988.

The core operating limits shall be determined so that all applicable
limits (e.g., fuel thermal-mechanical limits, core thermalhydraulic
limits, ECCS limits, nuclear limits such as shutdown margin, and
transient and accident analysis limits) of the safety analysis are
met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions
or supplements thereto, shall be provided upon issuance, for each
reload cycle, to the NRC Document Control Desk with copies to the
Regional Administrator and Resident Inspector.
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CORE OPERATING LIMITSREPORT
PALO VERDE NUCLEAR GENERATING STATION (PVNGS)

UNIT1 CYCLE 3

This Core Operating Limits Report for PVNGS Unit 1 Cycle 3 has
been prepared in accordance with the requirements of Technical
Specification 6.9.1. The core operating limits have been
developed using the NRC approved methodologies specified in
References 1 through 5.

FFE TED PV T. H L PE IFI ATI N

1) 3.1.1.2
Shutdown Margin
K„ z

— Any CEA

Withdrawn

2) 3.1.1.3
Moderator Temperature
Coefficient

3) 3.1.2.7
Boron Dilution Alarms

4) 3.1.3.1
Movable Control
Assemblies — CEA
Position

6) 3.1.3.7
Part Length CEA
Insertion Limits

7) 3.2.1
Linear Heat Rate

8) 3.2.3
Azimuthal Power
Tilt — Tq

9) 3.2.4
DNBR Margin

10) 3.2.7
Axial Shape Index

5) 3.1.3.6
Regulating CEA Insertion
Limits

RE PER L T

The cycle-specific operating limits for the specifications
listed are presented below.

3 1.1.2 — hut own Mar in K~ — An EA Wi h r wn

The Shutdown Margin shall be greater than or equal to
that shown in Figure 1.

Page 1 of21
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

RK PER ATI I.IMIT - NTIN ED

The moderator temperature coefficient (MTC) shall be
within the area of Acceptable Operation shown on
Figure 2.

2 7

D'ith

one or both start-up channel high neutron flux
alarms inoperable, the RCS boron concentration shall
be determined at the applicable monitoring frequency
specified in Tables 1 through 5.

With one or more full-length or part-length CEAs
misaligned from any other CEAs in its group by more
than 6.6 inches, the minimum required MODES 1 and 2
core power reduction is specified in Figure 3.

One or more CEAC's OPERABLE: The regulation CEA groups
shall be limited to the withdrawal sequence and to the
insertion limits shown on Figure 4 when the COLSS is
IN SERVICE or shown on Figure 5 when the COLSS is ~
OF SERVICE.

One or more CEAC's OPERABLE: The part length CEA
groups shall be limited to the insertion limits shown
on Figure 6.

2 — i
The linear heat rate limit of 13.5 kW/ft shall be
maintained.

The AZIMUTHAL POWER TILT (T<) shall be less than or
equal to the limit in Figure 7 with COLSS IN SERVICE.

Page 2 of21
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

RE PER ATIN LIMIT - N ED

DNBR M 'n

COLSS IN SERVICE and Both CEAC's INOPERABLE —Maintaining
COLSS calculated core power less than or equal to COLSS

calculated core power operation limit based on DNBR

decreased by the allowance shown in
Figure 8.

COLSS OUT OF SERVICE and Either One or Both CEAC's are
OPERABLE — Operating within the region of acceptable
operation of Figure 9 using any operable CPC channel.

COLSS OUT OF SERVICE and CEAC's INOPERABLE — Operating
within the region of acceptable operation of Figure 10

using any operable CPC channel.

The core average AXIAL SHAPE INDEX (ASI) shall be
maintained within the following limits:

COLSS OPERABLE
-0.28 5 ASI 5 0.28

COLSS OUT OF SERVICE (CPC)
-0.20 5 ASI 5 0.20

page 3 of 21
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

EFEREN E

1. "C-E Method for Control Element Assembly Ejection Analysis,"
CENPD-190-A, January, 1976.

2. "The ROCS and DIT Computer Codes for Nuclear Design,"
CENPD-266-P-A, April, 1983.

3. "INCA/CECOR Power Peaking Uncertainty," CENPD-153-P,
Revision 1-P-A, May, 1980.

4. "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 (November 1981),
Supplements No. 1 (March 1983), No. 2 (September 1983), No. 3
(December 1987).

5. "Modified Statistical Combination of Uncertainties,"
CEN-356(V)-P-A Revision 01-P-A, May, 1988.
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

LII~S
1. Shutdown Margin Versus Cold Leg Temperature.

2. Allowable MTC Modes 1 and 2.

3. Core Power LimitAfter CEA Deviation.

4., CEA Insertion Limits vs Thermal Power (COLSS In Service).

5. CEA Insertion Limits vs Thexmal Power (COLSS Out ofService)

6. Part Length CEA Insertion Limitvs Thermal Power.

7 Azimuthal Power TiltLimitvs Thermal Power (COLSS In Service).

8. COLSS DNBR Power Operating LimitAllowance forBoth CEACs Inoperable.

9. DNBR Margin Operating LimitBased on Core Protection Calculators
(COLSS Out ofService, CEACs Operable)

10. DNBR Margin Operating LimitBased on Core Protection Calculators
(COLSS Out ofService, CEACs Inoperable)

Page 5 of21
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UNITI CYCLE 3 CORE OPERATING LIMITSREPORT

(500, 6.5)

REGIO OF
ACCEPTABLE
OPERATION

(350 4.0)

REGIO OF
UNACCEPTABLE

OPERATION

200 300 400 500

COLD LEG TEMPERATURE PF)

FIGURE 1

SHUTDOWN MARGINVERSUS COLD LEG TEMPERATURE

Page 6 of21





0.5

(0%, 0.5)

(100%, 0.0)

-0.5

-1.5

-2

-2.5

(O%%uo, -2.8)

ALLOWABLEMTC

0

0

-3.5

10 20 30 40 50 60 70

CORE POWER LEVEL,% OF RATED THERMALPOWER

80

(100%, -3.5)

90





UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

FIGURE 3

CORE POWER LIMlTAFTER CEA DEVIATION*

30

l$ 2o

0
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(60 MIN,20%)

0
~o 0
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TIMEAFTER DEVIATION,MINUTES

*WHEN CORE POWER IS REDUCED TO 55% OF RATED THERMAL
POWER PER THIS LIMlTCURVE, FURTHER REDUCTION IS NOTREQUIRED
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FIGURE 4

CEA INSERTIONLIMITSVERSUS THERMALPOWER
(COLSS IN SERVICE)
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FIGURE 5

CEA INSERTION LIMITSVERSUS THERMALPOWER
(COLSS OUT OF SERVICE)
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

FIGURE 7

AZIMUTHALPOWER TILTLIMITvs. THERMALPOWER
(COLSS IN SERVICE)
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

FIGURE 8

COLSS DNBR POWER OPERATING LIMlT
ALLOWANCEFOR BOTH CEACs INOPERABLE

20% I95%
POWER
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COLSS DNBR POWER OPERATING LIMlTREDUCTION
(% OF RATED THERMALPOWER)
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UNITI CYCLE 3 CORE OPERATING LIMITSREPORT

2.5
COLSS OUT OF SERVICE DNBR LIMITLINE

2.4

ACCEPTABLE
OPERATION

2.3

MINIMUM1 CEAC OPERABLE

O~ 21
o

(-0.2, 2.15) (0.2, 2.15)

2.0
UNACCEPTABLE

OPERATION

1.9

1.8

-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3

CORE AVERAGEASI

FIGURE 9

DNBR MARGINOPERATING LIMITBASED ON CORE PROTECTION CALCULATORS

(COLSS OUT OF SERVICE, CEACs OPERABLE)
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

2.5

2.4

COLSS OUT OF SERVICE DNBR LIMITLINE

ACCEPTABLE
OPERATION

CEACs INOPERABLE

(0.05, 2.4)
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UNACCEPTABLE
OPERATION
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CORE AVERAGEASI

FIGURE 10

DNBR MARGINOPERATING LIMITBASED ON CORE PROTECTION CALCULATORS

(COLSS OUT OF SERVICE, CEACs INOPERABLE)
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

Lttt
1. Required Monitoring Frequencies for Backup Boron DilutionDetection as a Function of

Operating Charging Pumps and Plant Operational Modes for K g > 0.98.

2. Required Monitoring Frequencies for Backup Boron Dilution Detection as a Function of
Operating Charging Pumps and Plant Operational Modes for 0.98 2 K g > 0.97.

3. Required Monitoring Frequencies for Backup Boron Dilution Detection as a Function of
Operating Charging Pumps and Plant Operational Modes for 0.97 > K g > 0.96.

4. Required Monitoring Frequencies for Backup Boron Dilution Detection as a Function of
Operating Charging Pumps and Plant Operational Modes for 0.96 2 K g > 0.95.

5. Required Monitoring Frequencies for Backup Boron DilutionDetection as a Function of
Operating Charging Pumps and Plant Operational Modes for K g5 0.95.
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UNIT1 CYCLE 3 CORE OPERATING LIMITSREPORT

TABLE 1

REQUIRED MONITORINGFREQUENCIES FOR BACKUP BORON
DILUTIONDETECTION AS AFUNCTION OF OPERATING

CHARGINGPUMPS ANDPLANTOPERATIONALMODES FOR K ~) 0.98

OPERATIONAL
MODE

Number of Operating Charging Pumps

0 1

4noton SCS

5 not on SCS

4 8'c 5 on SCS

12 hours

12 hours

8 hours

ONA

1 hour

1 hour

1 hour

ONA

ONA ONA

ONA ONA

ONA ONA

ONA ONA

Notes: SCS = Shutdown Cooling System
ONA= Operation Not Allowed
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UNITICYCLE 3 CORE OPERATING LIMITSREPORT

TABLE2

REQUIRED MONITORINGFREQUENCIES FOR BACKUPBORON
DILUTIONDETECTION AS AFUNCTION OF OPERATING

CHARGINGPUMPS ANDPLANTOPERATIONALMODES FOR 0.98 2 K g) 0.97

OPERATIONAL
MODE

Number of Operating Charging Pumps

0 1 2 3

12 hours 2 hours 0.5 hours ONA

4 not on SCS

5 not on SCS

4%5onSCS

12 hours

8 hours

8 hours

2.5 hours 1 hour 0.5 hours

2.5 hours 1 hour 0.5 hours

0.5hours ONA ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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UNITI CYCLE 3 CORE OPERATING LIMITSREPORT

TABLE3

REQUIRED MONITORINGFREQUENCIES FOR BACKUPBORON
DILUTIONDETECTION AS AFUNCTION OF OPERATING

CHARGING PUMPS ANDPLANTOPERATIONALMODES FOR 0.97 2 K g) 0.96

OPERATIONAL
MODE 0 1 2 3

Number ofOperating Charging Pumps

4 not on SCS
I

5 not on SCS

445onSCS

8 hours

8 hours

3.5 hours 1,5 hours 1 hour

1 hour 0.5 hours ONA

12 hours 3.5 hours 1.5 hours 0.5 hours

12 hours 3.5 hours 1.5 hours 1 hour

Notes: SCS = Shutdown Cooling System
ONA= Operation Not Allowed

Page 19 of 21
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UNITI CYCLE 3 CORE OPERATING LIMITSREPORT

TABLE4

REQUIRED MONITORINGFREQUENCIES FOR BACKUPBORON
DILUTIONDETECTION AS AFUNCTION OF OPERATING

CHARGING PUMPS ANDPLANTOPERATIONALMODES FOR 0.96 2 K g) 0.95

OPERATIONAL
MODE 0 1 2 3

, Number of Operating Charging Pumps

4 not on SCS

5 not on SCS

445onSCS

8 hours

8 hours

5 hours

2 hours

12 hours 5 hours

12 hours 5 hours

2 hours 1 hour

2 hours 1 hour

2 hours 1 hour

0.5 hours ONA

Notes: SCS = Shutdown Cooling System
ONA= Operation Not Allowed
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UNITICYCLE 3 CORE OPERATING LIMITSREPORT

TABLE5

REQUIRED MONITORINGFREQUENCIES FOR BACKUPBORON
DILUTIONDETECTION AS AFUNCTION OF OPERATING

CHARGINGPUMPS ANDPLANTOPERATIONALMODES FOR K g < 0.95

OPERATIONAL
MODE

Number of Operating Charging Pumps

0 1 2

4 not on SCS

SnotonSCS

44 5 on SCS

12hours ~ 6hours 2.5hours 1.5hours

12 hours 6 hours 3 hours 1.5 hours

8 hours 6 hours 3hours 1.5 hours

8 hours 2 hours 1 hour 0.5 hours

24 hours 8 hours 4 hour's 2 hours

Notes: SCS = Shutdovm Cooling System
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