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REACTOR CQQLANT SYSTE, a

PRESSURIZER HEATUP/CQOLDOWH LIMITS

LIMITING CONDITION FOR OPERATION

3. 4. 8. 2 The pressurizer temperature shall be limited to:

a. A maximum heatup rate of 200~F per hour, and

b. A maximum cooldown rate of 200 F per hour.

APPLICABILITY: At all times.

ACTION:

With the pressurizer temperature limits in excess of any of the above limits,
restor e the temperature to within the limits within 30 minutes; perform an
engineering evaluation to determine the effects of the out"of"limit condition
on the structural integrity of the pressurizer; determine that the pressurizer
-emains acceptable for continued operation or be in at least HOT STANDBY
within the next 6 hours and reduce the pressurizer pressure to less than
500 psig within the following 30 hours.

SURVEILLANCE RE UIREHEHTS

4.4.8.2. 1 The pressurizer temperatures shall be deterained to be within the
limi:s at least once per 30 minutes during system heatup or cooldown.

4. 4. 8. 2. 2 The spray water temperature differential shall be deterrained
for use for each cycle of main spray with less than four
reactor coolan pumps operating and for each cycle of auxiliary spray
operation.

PALO VERDE - UHIT 1 3/4 4-31 AHEHOMEHT HO. 27
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ESIGN FEATURES

R
5. REACTOR CORE

~FAS EMBL ES .
'-

p
5. . 1 reactor core shall contain 241 fuel assemblies with each fuel
assembly no containing 236 fuel rods or burnable poison rods clad with
Zircaloy-4 except limited substitution of fuel rods by filler rods
consisting of Zircaloy- stainless steel may be made if justified by a cycle
specific reload analysis. Ea el rod shall have a nominal active fuel
length of 150 inches and contain a um total weight of approximately 1950
grams uranium. Each burnable poison rod have a nominal active poison
length of 136 inches. The initial core loading 1 have a maximum enrichment
of 3.35 weight percent U-235. Reload fuel shall be s

' in physical design
to the initial core loading and shall have a maximum radia veraged
enrichment of 4.30 weight percent U-235 at any axial location.

CONTROL E EMENT ASSEMBLIES
2.

5.$ .2 The reactor core shall contain 76 full-length and 13 part-length
control element assemblies.

OVQ

PALO VERDE - UNIT I 5-5 AMENDMENT NO. 84 ~, 82



DESIGN FEATURES

FUEL STORAGE

3
R T Sa.a- mm mrwKOP

5. .1.1 The spent fuel storage racks are designed and shall be maintained
with:

a. The maximum calculated k « value, including margin for uncertainty
in calculational method and mechanical tolerances, less than or equal
to 0.95 with a 95X probability at a 95X confidence level when flooded
with unborated water.

b. A nominal 9.5 inches center-to-center distance between adjacent
storage cell locations.

na

5.(. 1.2 The k,« for new fuel for the first core loading stored dry in the
spent fuel storage racks shall not exceed 0.98 when aqueous foam moderation is
assumed.

5.).1.3 The spent fuel storage pool is organized into three regions for spent
fuel storage. Fuel shall be placed in the appropriate region based on appro-
priate initial enrichment and existing burnup as designated in Figure 5 jK-I:

a. Region I: Fuel shall be stored in a checkerboard (two-out-of-
four) storage pattern. Fuel that qualifies to be stored in
Regions I, 2, or 3, in accordance with Figure S.p'-1, may be
stored in Region 1.

b.

C.

Region 2: Fuel shall be stored in a three-out-of-four storage
pattern. Fuel that qualifies to be stored in Regions 2 .or 3,
in accordance with Figure 5.g-:, may be stored in Region 2.

5
Region 3: Fuel shall be stored in a four-out-of-four storage
pattern. Only fuel that qualifies to be stored in Region 3, in
accordance with Figure S.P-1, shall be stored in Region 3.

3
~RA INAG

3
5.(.2 The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 137 feet — 6 inches.

~CAPAC TY

5.$ .3 The spent fuel storage pool is designed and shall be maintained with a

storage capacity limited to no more than 1329 fuel assemblies.

~ ~
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3
FIGURE 5.$ -1

ASSEMBLY BURNUP VERSUS INITIAL ENRICHMENT
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TABLE 5. 7-1

COMPONENT CYCLIC OR TRANSIENT LIMITS

m
Clm
I

~
~

C:

COMPONENT

Reactor Coolant System

LIC OR

TRANSI T LIMIT

500 system eatup and cooldown

cycles at rate < 100 F/hr.

500 pressurizer hea p and
cooldown cycles at ra s
< 200 F/hr.

10 hydrostatic testing cycle

480 reactor trip cycles, turbine
trip cycles, and loss of reactor
coolant flow.

200 seismic stress cycles.

l complete loss of secondary
pressure cycle.

OESIGN CYCLE
OR TRANSIENT

Heatup cycle - Temperature from < 70oF
to > 565 F.

cooldown cycle - Temperature from > 565'F
to< 70F

Heatup cycle - Pressurizer temperature
from < 70 F to > 653 F; cooldown cycle-
Pressurizer temperature from > 653'F to
< 70'F.

Ã
z
rl
0

RCS pressurized to 3125 psia with XI
RCS temperature between l20'F
and 400'F.

Includes combinations of reactor trips 0
due to operator errors, equipment mal- Z

nctions, and total loss of reactor
co lant flow. 0z
Subje ion to a seismic event equal to one-
half th design basis earthquake (OBE).

Loss of sec dary pressure from either steam
generator due to a complete double-ended
break of a ste generator steam or feedwater
nozzle.





TABLE 5.7-1 (Continued)

HPONENT CYCLIC OR TRANSIENT LIMITS(m
C7m

,pl
COMPONENT

CYCLIC R

TRANSIENT L IT
OESIGN CYCLE
OR TRANSIENT

200 primary syste
leak test cycles

Leak test primary system at a pressureof 2250 psia at a temperature from 120'Fto 400 F.

Hain spray (less than four RCPoperating) with fluid bT > 200'F.

Auxiliary spray with fluid AT > 200'F.
a

Calculate usage factor p r
Table 5.7-2.

Pressurizer Spray Nozzle

hT = The difference in temperature
correction factor.

bT = The difference in temperature
instrument correction factor.

z
Tl.0
r

between the pressurizer and main ray water as adjusted by the instrument

Z
between the pressurizer and Auxiliary ray water as adjusted by the 0

Z





(Ill
R7
C)
m
I

~
\

M

"m

Main Spray

NA

TABLE 5.7-2

RESSURIZER SPRAY NOZZLE USAGE FACTOR

Auxiliary Spray

N/NA

201-250
251-300
301-350
351-400
401-450
451-500
501-550

7900
4500
2900
1900
1200
850
555

Cumulative Usage Factor

XN/NA (Main Spray)

XN/N (Aux. Spray)

Total

E N/NA =

201-250
251-300
301-350

1-406
4 -450
451 00
501- 0
551-60

= Cumulative Usage Factor

50000
2200
1300

850
550
375
225
150

E N/NA =

XI

z
0
Ã

0z
0z





I
Cl

Mhere:

m

C

4T = (TIDI -
T229) + 60

4T = (T>0I
-

T>03* or ]0q*) + 70

NA = Allowable number of spray cycle

TABLE 5.7"2 (Continued)

I

C)

N = Number of cycles in 4T range indi ated

Calculational Method:

1. The spray cycle is defined as any initiatio and termination of main or auxil jarthroughout the pressurizer spray nozzle.
or aux ary spray flow

2. If the difference between pressurizer water te erature and the spray water temp0 wa er emperatureexcee'ds 200 F each spray cycle and the correspo ing temperature difference is 1 d.nce s ogge .

3. The spray nozzle usage factor shall be calculated s follows:

A. Fill in Column "N" above.

B. Calculate "N/NA" (Divide N by NA).

C. Add Column "N/NA" to find XN/NA.

EN/NA is the cumulative spray nozzle usage factor. If the cumulative usage factor js
equal to or less than 0.65 no further action is required.

4. If the cumulative usage factor exceeds 0.65, subsequent press izer spray operationshall continue to be monitored and an engineering evaluation o nozzle fatigue shallbe performed within 90 days. The evaluation shall determine tha the nozzle remainsacceptable for additional service beyond the 90 day period or sub equent sprayoperation shall be restricted so that the difference between the p essurizer watertemperature and the spray water temperature shall be limited to les than or equal to200'F when spray is operated.

z
0'7
D

0z
0
Z

"Use lower of two temperatures.



FR lNFORMAT!ONONLY

DESIGN FEATURES

INDEX

SECTION

5.1 SITE QQCe&VX.O< . ~ 0 ~ ~ e. 0 0 0 . 0 0. ~ ~ - 0 0 i e, ~ ~ 0 ~ ~

PAGE

0 ~ ~ ~ ~ 0000 ~ 0 0e ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

~ \ ~ ~ \ ~ ~ ~ 0 ~ 0 ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 00 ~ ~ 0 ~ 0 +H

~ 00 ~ ~ ~ ~ ~ ~ 0 ~ 0 ~ ~ 0 ~ ~ 00 ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ 0 ~ ~ ~ 0 ~ ~ ~ ~ ~ 0 ~

?
~E. EEA T AEE

?
5.a1 FUEL ASSEMBLIES.............................. ~ ~ ~ ~ ~ ~ ~ 0 ~ 0 \

5.3,. 2
2.

CONTROL ELEMENT ASSEMBLIES.............................. 5-5,

0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~5
~ 0 ~ ~ ~ ~ 0 ~ ~ 0 ~ ~ ~ ~ ~ ~ 0 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~5

~ ~ ~ 0 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

3
5. FUEL STORAGE

5.$ .1

5.g 3

5./P. 3

CRITICALITY0 ~ ~ ~ 00 ~ 00 ~ ~ 00 ~ ~ 0 ~ 0 ~ ~ ~ ~ ~ ~ ~ eo ~ . ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

RAINAGE00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ 0 ~ ~ 000 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~D

APACITY0 ~ ~ 0 0 ~ ~ ~ 0 ~ 0 0 0 0 0 ~ 0 ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ 0C

5 y
QS" 2,

50( $

~ ~ ~ ~ 0 0 ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~

PALO VEROE - UNIT 2 XV



.. gnat''r" 'O~~

~ 4 - ~

'

w ~

0 ew - ~ * kU

~4 4

w 4

)-z 'f

S-P. y
E



LIST OF FIGURES

~ND X

PAGE

3.1-1

3.2-1

3.4-1

3.4-2a

3.4-2b

3.4-2c

3.4-2d

I

MINIMUM BORATED WATER VOLUHES.......'...................
REACTOR COOLANT COLD LEG TEMPERATURE VS CORE POWER

LEVEL ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ + ~ ~ ~ ~

DOSE EQUIVALENT I-131 PRIMARY COOLANT SPECIFIC
ACTIVITY LIMIT VERSUS PERCENT OF RATED THERMAL
POWER WITH THE PRIHARY COOLANT SPECIFIC ACTIVITY
) 1.0 pC$ /GRAM DOSE E(UIVALENT I-131..............--...
REACTOR COOLANT SYSTEM PRESSURE TEMPERATURE
LIHITATIONS FOR LESS TMAN 8 EFPY OF OPERATION..........

REACTOR COOLANT SYSTEM PRESSURE TEMPERATURE
LIMITATIONS FOR 8 TO 32 EFPY OF OPERATION..............

REACTOR COOLANT SYSTEM HAXIHUH ALLOWABLE HEATUP
AND COOLDOWN RATES FOR LESS THAN 8 EFPY OF

PERATION ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~0

REACTOR COOLANT SYSTEM MAXIMUM ALLOWABLE HEATUP
AND COOLDOWN RATES FOR 8 TO 32 EFPY OF
0PERATION..............................................

3/4 l-ll

3/4 2-8

3/4 4-27

3/4 4-29

3/4 4-29a

3/4 4-29b

3/4 4-29c

4.7-1 SAMPLING PLAN FOR SNUBBER FUNCTIONAL TEST.............. 3/4 7-26

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

SPI

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

ASSEHBLY BURNUP VERSUS INITIAL ENRICHHENT.............. ~5> +-b

PALO VERDE - UNIT 2 XIX AMENDMENT NO. 42, ~ 69



W= s P ~ = t e - a ~ '

4 "C



ST OF TABLES

307 2

4.7-1

4.7-2

4.S-1

3.8-1

MAXIMUMALLOWABLE STEADY STATE POWER LEVEL AND HAXIMUH
VARIABLE OVERPOWER TRIP SETPOINT 'WITH INOPERABLE STEAM
LINE SAFETY VALVES........-.... ~ ~ - ~ ~ ~ -- ~ ~ ~ ~ ~ ~ - ~ " ~ ~ -- ~ ~ ~

SECONDARY COOLANT SYSTEM SPECIFIC ACTIVITY
SAMPLE AND ANALYSIS PROGRAH...........- ..".....".
SNUBBER VISUAL INSPECTION INTERVAL-"-..."."..-.".
DIESEL GENERATOR TEST SCHEDULE.................... " .-.-
D.C. ELECTRICAL SOURCES............................ "...

3/4 7-3

3/4 7-8

3/4 7-25a

3/4 8-7

3/4 8-11

4.8-2 BATTERY SURVEILLANCE RE(UIREHENTS.......................
B 3/4.4-1 REACTOR VESSEL TOUGHNESS................................

3/4 8-12

B 3/4 4-8

6.2-1 MINIMUM SHIFT CREW COHPOSITION.................'........ 6-5

PALO VERDE - UNIT 2 XXII AMENDMENT NO. ~ -44,'S



0

I

lf

tJ



REACTOR COOLAHT SYSTEM

PRESSURIZER HEATUP/COOLDOWH LIMITS

LIMITING CONDITION FOR OPERATION

3.4.8.2 The pressurizer temperature shall be limited to:

a. A maximum heatup rate of 200 F per hour, and

b. A maximum cooldown rate of 200'F per hour.

APPLICABILITY: At all times.

ACTION:

With the pressurizer temperature limits in excess of any of the above limits,
restore the temperature to within the limits within 30 minutes; perform an
engineering evaluation to .determine the effects of the out-of-limit condition
on the structural integrity of the pressurizer; determine that the pressurizer
remains acceptable for continued operation or be in at least HOT STANDBY
within the next 6 hours,and reduce the pressurizer pressure to less than
500 psig within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4. 4. 8. 2. l The pressurizer temperatures shall be determined to be within the
limits at least once per 30 minutes during system heatup or cooldown.

4. 4. 8. 2. 2 The spray water temperature differential shall be determined
for use for each cycle of main spray with less than four
reactor coolan pumps operating and for each cycle of auxiliary spray
operation.

PALO VERDE - UNIT 2 3/4 4-31
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+OR INFORMATIONONI+

5. 0 DESIGN FEATURES

5.1 SITE t bc.ATX0% 6 CLCL ~ SAIC lM lh p)

~4—14e —low-popu&Won-zone-shA-l—b

5.2.1 The re tor containmen. building is a steel lined, prestressed concrete
building of cyls rical shape, with a dome roof and having the following
design features:

'a ~ Nominal inside iameter = 146 feet.

b.

C.

d.

e.

Nominal inside heig

Minimum thickness of concrete floor d = 10.5 feet.

06.5 feet.

Minimum thickness of conc +~walls = 3 feet, 8 inches.

Minimum thickness of concrete f = 3 feet, 8 inches.
h

f. Nominal thickness of steel liner = 0.25 i

g. Net free volume = 2.6 x 106 cubic feet.

PALO VERDE " UNIT 2 5-1
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Otlsite Dose Caiculaten Manual Palo Verde Nuclear Generating Station
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ESIGN FEATURES

8
5. R ACTOR RE

(S,a.w- nsw~
5.P.1 reactor core shall contain 241 fue1 assemblies with each fuel
assembly no 1 containing 236 fuel rods or burnable poison rods clad with
Zircaloy-4 excep t limited substitution of fuel rods by filler rods
consisting of Zircaloy- stainless steel may be made if justified by a cycle "

specific reload analysis. Ea el rod shall have a nominal active fuel
length of 150 inches and contain a um total weight of approximately 1950
grams uranium. Each burnable poison rod s have a nominal active poison
length of 136 inches. The initial core loading 1'have a maximum enrichment
of 3.35 weight percent U-235. Reload fuel shall be ss in physical design
to the initial core loading and 'shall have a maximum radial eraged
enrichment of 4.30 weight percent U-235 at any axial location.

CONTRO M N ASS MB S

R
5..2 The reactor core shall contain 76 full-length and 13 part-length
control element assemblies.

5.4.1

a.

e Reactor Coolant System is designed and shall be maintained:

In a dance with the code requirements specified in Section 5.2 of
the FSAR

'
allowance for normal degradation pursuant of the

applicable su illance requirements,

b. For a pressure of 25 sia, and

C. For a temperature of 650' t for the pressurizer which is

VO UM

13,900 + 300/-0 cubic feet at a nominal T,„, of 593'F.

PALO VERQE - UNIT 2 AMENQMENT NO. ~N; 69
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DESIGN FEATURES

e4eemkeg~~ew~a-'W-be-Wee;Ae
3

FUEL STORAG

R C

5.(.1.1 The spent fuel storage racks are designed and shall tained
with: ~%4~ Lsp

The maximum calculated k,« value, including margin for uncertainty
in calculational method and mechanical tolerances, less than or equal
to 0.95 with a 95X'robability at a 95X confidence level when flooded
with unborated water.

b. A nominal 9.5 inches center-to-center distance between adjacent
storage cell locations.

5.5.1.2 The k,« for new fuel for the first core loading stored dry in the
spent fuel storage racks shall not exceed 0.98 when aqueous foam moderation is
assumed.

5.$ .1.3 .The spent fuel storage pool is organized into three regions for spent
fuel storage. Fuel shall be placed in the appropriate region based on appro-
priate initial enrichment and existing burnup as designated in Figure 5g-l:

5
a. Region I: Fuel shall be stored in a checkerboard (two-out-of-

four) storage pattern. Fuel that qualifies to be stored in
Regions I, 2, or 3, in accordance with Figure G.p'-I, may be
stored in Region l.

b.

C.

Region 2: Fuel shall be stored in a three-out-of-four storage
pattern. Fuel that qualifies to be stored in Regions 2 or 3,
in accordance with Figure 5./-1, may be stored in Region 2.

Region 3: Fuel shall be stored in a four-out-of-four storage
pattern. Only fuel that qualifies to be stored in Region 3, in
accordance with Figure 5..$ -1, shall be stored in Region 3.

QRA IMAGE

8 /

5.5.2 The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 137 feet - 6 inches.

~CAPAC TY

5.p.3 The spent fuel storage pool is designed and shall be maintained with a
storage capacity limited to no more than 1329 fuel assemblies.

I—74e-components —identi-fmd-ie-Tab.

PALO YERDE — UNIT 2 5-6 AMENDMENT NO. 69
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FIGURE 5. -1
ASSEMBLY BURNUP VERSUS NITIAL ENRICHMENT
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TABLE 5.7-1

COM NENT CYCLIC OR TRANSIENT LIMITS

COMPONENT

Reactor Coolant System

CYCLIC OR

TRANSIENT LIMIT

500 system heatup an cooldown
cycles at rates < 100 hr.

DESIGN CYCLE
OR TRANSIENT

Neatup cycle - Temperature from < 70 F
to > 565'F; cooldown cycle - Temperature
from > 565'F to- < 70'F.

C'i

500 pressurizer heatup and
cooldown cycles at rates
< 200'F/hr.

10 hydrostatic testing cycles.

480 reactor trip cycles, turbine
trip cycles, and loss of reactor
coolant flow.

200 seismic stress cycles.

1 complete loss of secondary
pressure cycle.

Inclu qs combinations of reactor trips
due to > erator errors, equipment mal-
functions and total loss of reactor
coolant flo .

Loss of secondary pr sure from either steam
generator due to a corn lete double-ended
break of a steam generat r steam or feedwater
nozzle.

Neatup cycle — Pressurizer temperature
from < 70 F to > 653'F; cooldown cycle-
Pressurizer temperature from > 653'F to

70oF z
RCS pressurized to 3125 psia with 0
RCS temperature between 120'F

XJ
d 400'F.

0
s Z

0Subjection to seismic event equal to one-
half the design sis earthquake (DBE).
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COMPONENT

CYCL OR

TRANSIENT I HIT
DESIGN CYCLE
OR TRANSIENT

TABLE 5.7-1 (Continued)

COMPONENT CYCLIC OR TRANSIENT LIMITS

200 primary syst n

leak test cycles
I eak test primary system at a pressure .

of 2250 psia at a temperatrrre from 120'F
lo 400 F.

CflI.
0)

Main spray (less than four RCP

operating) with fluid hT > 200'F.
m

Pressurizer Spray Nozzle Calculate usage factor er
Table 5.7-2.

hT = The difference in temperature between
correction. factor.

hT = The difference in temperature between
instrument correction factor.

Xl

z
Rrrxiliary spray wit.lr flrrid hT. > 200"F. 'Tl

o

t'e pressurizer and main ray water as adjusted by the instrument

Z
tire lrressrrrizer arrd Ruxiliary ray water as adjusted by tire 0z
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-TABLE 5.7-2

PRESSURI R SPRAY NOZZLE USAGE FACTOR

Hain Spray Auxiliary Spray

NA N N/NA A N/NA

201-250
251-300
301-350
351-400
401-450
45]-500
501-550

7900
45OO
2900
1900
3200

0!)0
555

Cumu1ative Usage Factor

}.N/NA (Hain Spray)

XN/N„ (Aux. Spray)

Tota1

X N/NA =

1-250
25 -'100
301 3")0
3)5J- (IO
401-4. 0
4 ') (

- ')(I
50 I- b)50

55 i-600

= Cumulalive Usage FacLor

50000
2200
1300
0!)0
550
(/!)
22!)
150

X N/NA =

0
XJ

R
0
33

0z
0
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TA E 5.7-2 (Continued)

m
C7m

C:

Where:

a 101 229

hT = (T101
—

T103* " 104"

NA = Allowable number of spray cycles

N = Number of cycles it) bl range indicaLed

Calculational Method:

1. The spray cycle is defined as any initiation and termina ion of main or auxiliary spray flow
throughout the pressurizer spray nozzle.

2. If the difference between pressurizer water temperature an( the spray water temperature
exceeds 200'F each spray cycle and Lhe corresponding Leoqi«ra ure diif«rence is logg«d.

3. The spray nozzle usage factor shall h«. calculated as fol'low:

A. Fill in Column "N" above.

B. Calculate "N/NA" (Divide N by NA).

C. Add Column "N/NA" to find XN/NA.

XN/N is the cumulative spray nozzle usag« factor. If l.he cumulative isage factor is
equal to or less than 0.65 no further action is require~i.

4. If the cumulative usage fact. or exceeds 0.65, iibsequ«nt pressu> izer spray operation
shall continue to be monitored and an engineering evaluation of nozzle fat'gue shall
be performed within 90 days. The evaluation shall determine that the nozzl remains
acceptable for addiLiona'I service beyond Lhe 90 day period or subsequent spr
operation shall be restricted so that Lhe difference between the pressurizer ater
temperature and Lhe spray waL«r L«mperaLur e shall be limited Lo less than or e ual to
200'F when spray is operated.

Xl

. z
0
33

0z
0z

"Use lower of two temperatures.
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REACTOR COOLANT SYSTEM

PRESSURIZER HEATUP/COOLDOWN LIMITS

LIMITING CONDITION FOR OPERATION

3.4.8.2 The pressurizer temperature shall be limited to:

a. A maximum heatup rate of 200~F per hour, and

b. A maximum cooldown rate of 200'F per hour.

APPLICABILITY: At al 1 times.

ACTION:

With the pressurizer temperature limits in excess of any of the above limits,
restore the temperature to within the limits within 30 minutes; perform an
engineering evaluation to determin. the effects of the out-of-limit condition
on the structural integrity of the pressurizer; determine that the pressurizer
remains acceptable for continued operation or be in at least HOT STANDBY

within the next 6 hours and reduce the pressurizer pressure to less than
500, psig within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4.4.8.2. 1 The pressurizer temperatures shall be determined to be within the
limits at least once per 30 minutes during system heatup or cooldown.

4.4.8.2.2 The spray water temperature differential shall be determined
for use
reactor coolant
operation.

for each cycle of main spray with less than four
pumps operating and for each cycle of auxiliary spray

PALO VERDE - UNIT 3 3/4 4-31
\
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DESIGN FEATURES

2
5. R ACTOR CORE

FUEL ASSEMBLIES '~~ ~~ ~<'M~q
.R C

5'..3,.l reactor core shall contain 241 fuel assemblies with each fuel
assembly nor ly containing 236 fuel rods or burnable poison rods clad with
Zircaloy-4 excep at limited substitution of fuel rods by filler rods con-
sisting of Zircaloy- . stainless steel may be made if justified by a cycle
specific reload analysis. stitution of up. to a total of 80 fuel rods clad
with zirconium-based alloys ot than Zircaloy-4 may also be made in two fuel
assemblies for in-reactor performan 'aluation purposes during Cycles 4, 5
and 6. Each fuel rod shall have a nomin active fuel length of 150 inches and
contain- a maximum total weight of approximate 1950 grams uranium. Each
burnable poison rod shall have a nominal active p

' length of 136 inches.
The initial core loading shall have a maximum enrichme of 3.35 weight percent
U-235. Reload fuel shall be similar in physical design to initial core
loading and shall have a maximum radially averaged enrichment o .30 weight
percent U-235 at any axial location.

CONTROL ELEMENT ASSEMBLIES
z

5.3,.2 The reactor core shall contain 76 full-length and 13 part-length
- control element assemblies.

~VP
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DESIGN FEATURES

~ ~

5. FUE STO G

5..1 CRITICA Y +CZ CZ ~~ ~pa~ MP

5.6. l. I The spent fuel storage racks are designed and shall be maintained
with:

a. The maximum calculated k,« value, including margin for uncertainty
in calculational method and mechanical tolerances, less than or equal
to 0.95 with a 95X probability at a 95X confidence level when flooded
with unborated water.

b. A nominal 9.5 inches center-to-center distance between adjacent
storage cell locations.

3
5.||.1.2 The k,« for new fuel for the first core loading stored dry in the
spent fuel storage racks shall not exceed 0.98 when aqueous foam moderation is
assumed.

3
5.6.1.3 The spent fuel storage pool is organized into three regions for spent
.fuel .storage. Fuel shall be placed in the appropriate region based on appro-
priate initial enrichment and existing burnup as designated in Figure 5.8-1:

5
a. Region 1: Fuel shall be, stored in a checkerboard (two-out-of-

four) storage pattern. Fuel that qualifies to be stored in
Regions 1, 2, or 3, in accordance with Figure 5.jf-l, may be
stored in Region 1. 5

'.

C.

Region 2: Fuel shall be stored in a three-out-of-four storage
pattern. Fuel that qualifies to be stored in Regions 2 or 3,
in accordance with Figure 5.$-1, may be stored in Region 2.

5
'egion3: Fuel shall be stored in a four-out-of-four storage

pattern. Only fuel that qualifies to be stored in Region 3; in
accordance with Figure 5.P-I, shall be stored in Region 3.

~DRA I NAG

5.g.2 The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of'the pool below elevation 137 feet - 6 inches.

CAPACITY,
3

5.g.3 The spent fuel storage pool is designed and shall be maintained with a
storage capacity limited to no more than 1329 fuel assemblies.

~ ~

PALO VERDE - UNIT 3 5-6 AMENDMENT NO. 54



FIGURE 5.5,-1
ASSEMBLY BURNUP VERSUS INITIAL ENRICHMENT
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TABLE 5.7-1

COM NENT CYCLIC OR TRANSIENT LIMITS

COMPONENT

Reactor Coolant System

CYCLIC R

TRANSIENT LI T

500 system heat and cooldown
cycles at rates < 1004F/hr.

500 pressurize heatu and
cooldown cycles at rate.
< 200'F/hr.

-10 hydrostatic testing cycles.

480 reactor trip cycles, turbine
trip cycles, and loss of reactor
coolant flow.

200 seismic stress cycles.

1 complete loss of secondary
pressure cycle.

OESIGN CYCLE
OR TRANSIENT

Heatup cycle - Temperature from < 70~F
to > 565 F, cooldown cycle Temperature
from > 565 F to < 70 F.

Heatup cycle - Pressurizer temperature
from < 70'F to > 653'F; cooldown cycle-
Pressurizer temperature from > 653 F to
< 700F.

RCS pressurized to 3125 psia with
.RCS temperature between 120 F

and 400~F.

Includes combinations of reactor trips
due to operator errors, equipment mal-

nctions, and total loss of reactor
co lant f'low.

Subje tion to a seismic event equal to one-
half th design basis earthquake (OBE).

Loss of se ondary pressure from either steam
generator d to a complete double-ended
break of a st am generator steam or feedwater
nozzle.

Xl

R
0

~ Q

0z
0z



TAB E 5.7-1 (Continued)

COMPONENT CY IC OR TRANSIENT LIMITS

COMPONENT

CYCLIC OR

TRANSIENT LIHIT

=- 200 primary system
leak test cycles

OESIGN CYCLE
OR TRANSIENT

Leak test primary system at a pressure
of 2250 psia at a temperature from 120 F
to 400 F.

Pressurizer Spray Nozzle Calculate usage factor per
Table 5.7-2.

bT —.— The difference in temperature between the pressurizer
correction factor.

hT = The difference in temperature between the pressurizer
instrument correction factor.

Main spray (less than four RCP

operating) with fluid hT > 200'F.
m

Auxiliary spray with fluid hT > 200'F.
a

z
Tl
0
Xl

and main s ray water as adjusted by the instrument 0z
and Auxiliary spray water as adjusted by the Qz
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TABLE 5.7-2

PRESSU ZER SPRAY NOZZLE USAGE FACTOR

Hain Spray Auxiliary Spray

"m

201-250
251-300
301-350
351-400
401-450
451-500
501-550

?900
4500
2900
1900
1200

850
555

Cumulative Usage Factor

N/NA

201-250
251-300
301-350
351"400
401-45Q
451-50Q

01-550
1-600

50000
2200
1300

850
550
375
225
150

X N/NA =

N/NA

x
0

Qz
0z

X N/NA (Hain Spray)

X N/NA (Aux. Spray)

Total = Cumulative Usage Factor
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Where:

TA LE 5.7-2 (Continued)

hT =
(TRODI

-
T229) + 60

m 101 103" 104*)

NA = Allowable number of spray cycles

N = Number of cycles in bT range indicat

Calculational Method:

1. The spray cycle is defined as any initiation nd termination of main or auxiliary spray flow
throughout the pressurizer spray nozzle.

2. If the difference between pressurizer ~ater tern erature and the spray water temperature
exceeds 200'F each spray cycle and the correspon ing temperature difference is logged.

3. The spray nozzle usage factor shall be calculated as follows:

A. Fill in Column "N" above.

B. Calculate "N/N„" (Divide N by N ).

C. Add Column "N/NA" to find XN/NA.

XN/N is the cumulative spray nozzle usage factor. If he cumulative usage factor is
equal to or less than 0.65 no further action is required

z
0
g3

I

0z
0
r.

4. If the cumulative usage factor exceeds 0.65, subsequent p essurizer spray operation
shall continue to be monitored and an engineering evaluati n of nozzle fatigue shall
be performed within 90 days. The evaluation shall determin that the nozzle remains
acceptable for additional service beyond the 90 day period f subsequent spray
operation shall be restricted so that the difference between the pressurizer water
temperature and the spray water temperature shall be limited o less than or equal to
200 F when spray is operated.

"Use lower of two temperatures.





5.0 DESIGN FEATURES

5.1 SITE LOCATION The Palo Verde Nuclear Generating Station is located in Maricopa County,
Arizona, approximately 50 miles west of the Phoenix metropolitan area. The site is comprised of
approximately 4,050 acres. Site elevations range from 890 feet above mean sea level at the southern
boundary to 1,030 feet above mean sea level at the northern boundary.. The minimum distance from
a containment building to the exclusion area boundary is 871 meters.

5.2 REACTOR CORE

FUEL ASSEMBLIES

5.2.1 The reactor core shall contain 241 fuel assemblies. Each assembly shall consist of a matrix
of Zircaloy or ZIRLO fuel rods with an initial composition of natural or slightly enriched uranium
dioxide (UO,) as fuel material. Limited substitutions of Zirconium alloy or stainless steel filler
rods for fuel rods, in accordance with approved applications of fuel rod configurations, may be
used. Fuel assemblies shall be limited to those fuel designs that have been analyzed with
applicable NRC staff approved codes and methods and shown by tests or analyses to comply
with all fuel safety design bases. A limited number of lead test assemblies that have not
completed representative testing may be placed in non-limiting core regions. Other cladding
material may be used with an approved exemption.

CONTROL ELEMENT ASSEMBLIES

5.2.2 The reactor core shall contain 76 full-length and 13 part-length control element assemblies.

5.3 FUEL STORAGE

5.3.1 CRITICALITY

5.3.1.1 The spent fuel storage racks are designed and shall be maintained with:

a. Fuel assemblies having a maximum radially averaged U-235 enrichment of 4.30
weight percent;

b. k,„< 0.95 if fully flooded with unborated water, which includes an allowance for
uncertainties as described in Section 9.1.2 of the UFSAR.

t

c. A nominal 9.5 inch center-to-center distance between adjacent storage cell
locations.

PALO VERDE - UNIT 5-1
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5.3.1.2 The spent fuel storage pool is organized into three regions for spent fuel storage. Fuel
shall be placed in the appropriate region based on appropriate initial enrichment and
existing burnup as designated in Figure 5.3-1:

a. Region 1: Fuel shall be stored in a checkerboard ( two-out-of- four ) storage
pattern. Fuel that qualifies to be stored in'Regions 1, 2, or 3 in accordance with
Figure 5.3-1, may be stored in Region 1.

b. Region 2: Fuel shall be stored in a three-out-of-four storage pattern. Fuel that
qualifies to be stored in Regions 2 or 3, in accordance with Figure 5.3-1, may be
stored in Region 2.

c. Region 3: Fuel shall be stored in a four-out-of-four storage pattern. Only fuel that
qualiTies to be stored in Region 3, in accordance with Figure 5.3-1, shall be stored
in Region 3.

5.3.1.3 The new fuel storage racks are designed and shall be maintained with:
1

a. Fuel assemblies having a maximum radially averaged U-235 enrichment of 4.30
weight percent;

b. k,„< 0.95 if fully flooded with uriborated water, which includes an allowance for
uncertainties as described in Section 9.1.'1 of the UFSAR;

c. k,„< 0.98 if moderated by aqueous foam, which includes an allowance for
uncertainties as described in Section 9.1.1 of the UFSAR; and

d. A no'minal 17 inch center-to-center distance between fuel assemblies placed in

the storage racks.

DRAINAGE

5.3.2 The spent fuel storage pool is designed and shall be maintained to prevent inadvertent draining
of the pool below elevation 137 feet 6 inches.

CAPACITY

5.3.3 The spent fuel storage pool is designed and shall be maintained with a storage capacity limited

to no more than 1329 fuel assemblies.

PALO VERDE - UNIT „ 5-2
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Design Features
4.0

4.0 DESEGN FEATURES

I'.1Site Location [Text description of the site 1ocation.j "/

4.2 Reactor Core

4. 2. 1 Fue1 Assemblies
2R(

The reactor sha11 contain tMj fue1 assemb1ies.'ach assembly
shall consist of a matrix of pirca11oy or ZIRLOj fuel rods with
an initial composition of natural or slightly enriched uranium
dioxide (UO ) as fuel material. Limited substitutions of
zirconium aI1oy or stain1ess stee1 fi11er rods for fuel rods. in
accordance with approved applications of fuel rod configurations.
may be used. Fuel assemblies shall be limited to those fuel
designs that have been analyzed with applicable NRC staff approved
codes and methods and shown by tests or analyses to comply with
all fuel safety design bases. A limited number of lead test
assemblies that have not completed repreqentative testing may be
placed in nonlimiting core regions. Co44~~ ~4~k4'~~~ ~~k~~i~k
~ay 'tea. NK~h ~~44 ~~ ~imspo~C h ~M~qriCWu

4.2. 2 Control Rod Assembli es
7g E'~is(mph ~~ ia (~4-+0

The reactor core shall contain I 9@ control element assemblies
(CEAs). t~ ~tfrte 344.%$

4.3 Fuel Storage

4.3.1 ~Citi 11t

4.3. 1. 1 The spent fuel storage racks are designed and shalil be
maintained with:

Fuel assemblies having a maximum U-235 enrichment
of [M3 weight percent;il 36
k « ~ 0.95 if fully flooded with unborated water.
which includes an allowance for uncertainties as
described in [Section ~ of the~]:u|-s~

(continued)
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Design Features
4 0

4. 0 DESIGN FEATURES

4.3 Fuel Storage

PY +q~ ph~4
ep cy'~

i~fo~kio'W,o-

IwcA~g |,~

(continued)

[c. A nomina1 53 inch center to center distance
between

% cca~~ C cLQQ ggc.cx(4%~5 ~

[d. A nomina1 [10.43 inch center to center distance
between fuel assemblies placed in [the low density
fue1 storage racks3:3

[e. New or partia'l1y spent fuel assemblies with a
discharge burnup in the "acceptable range" of
Figure [3.7. 17-13 may be a11owed unrestricted
storage in [either] fuel storage rack(s); and]

[f. New or partially spent fuel assemblies with a
discharge burnup in the "unacceptable range" of
Figure [3.7.17-1] will be stored in compliance with
the NRC approved [specified document containing the
analytical methods. title. date, or specific
configuration or figure],3

4.3. 1.2 The new fuel storage racks are designed and shall be
maintained with:

Fuel assemblies having a maximum U-235 enrichment
of [ ~ weight percent;

4 EO

k « ~ 0.95 if fully flooded with unborated water,
which includes an allowance for uncertainties as
described in [Section ~ of the FSAA3;

k,« < 0.98 if moderated by aqueous foam. whicti
includes an allowance for uncertainties as
described in [Section ~ of the FSAR]: andops~
A nominal inch center to center distance
between fuel assemblies placed in the storage
racks.

4.3.2 Oraina<re

The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation ~t].

x'bg W 4 <~

(continued)
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Oesign Features
4.0

4. 0 .OES IGN FEATJRES

4.3 Fuel Storage (continued)

4.3.3 ~Ca acit

The spent fue1 storage pool is designed and shall be maintained
with a storage capacity limited to no more than I:ISQj fuel
assemblies.

CEOG STS 4.0-3 Rev 1. 04/07/95
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