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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 290°F per hour.

APPLICASILITY: 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 cut-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.

SURVETLLANCE REQUIREMENTS

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 4 for each cycle of main spray with less than four
reactor coolan pumps operating and for each cyc1¢ of auxiliary spray

operation.
da_

AMENOMENT N0, 27
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5.0 DESIGN FEATURES

5.1 SITE LOCATION

~SEFE-AND—EXCLUSTON-BOUNDARIES—

—S-I-i—The—site—and-exetusion-boundaries—shati—be—as—shown—in—igure—S—3—3—

PALO VERDE - UNIT 1 5-1
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DESIGN FEATURES

2
5.3 REACTOR CORE

'FUEL ASSEMBLIES m

5.§il 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 stmilar in physical design
to the initial core loading and shall have a maximum radia

enrichment of 4.30 weight percent U-235 at any axial location.

CONTROL ELEMENT ASSEMBLIES

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

—S4—REACTOR—COOLANT-SYSTEM—

RALO VERDE - UNIT 1 5-5 AMENDMENT NO. 34;—74, 82




DESIGN FEATURES ‘ '

—S=5—METCORBLOGTEALTORER TOCATION—
—5-5+1—The-meteorotogicat—tower—shall—be—tocated—as—shown—on—Figure—5-1-1

§.§, FUEL_STORAGE
3

5%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 95% probability at a 95% confidence level when flooded
with unborated water.

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

2

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

3

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 5.3:1:

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 S.ﬁﬁl, may be
stored in Region 1. 3 )

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 5.8-1, may be stored in Region 2.
%

c. Region 3: Fuel shall be stored in a four-out-of-four storage
pattern. Only fuel that qualifies to be stored in Region 3, in
accordance with Figure 5.611, shall be stored in Region 3.

DRATINAGE

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.

CAPACITY

3
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.

~5—7—COMPONENT-CYELTE_OR—TRANSTENTLIMITS - | N
~5-7-1—The—components—identified—in—TFable—b-7-1-are-designed—and—shat—be—
]  tainod i thin t! Y : rent—timite—of Fablos 5-F=1 AL

s
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FIGURE 5.%§-1
ASSEMBLY BURNUP VERSUS INITIAL ENRICHMENT
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COMPONENT

Reactor Coolant System

\\\\QOMPONENT CYCLIC OR TRANSIENT LIMITS

LIC OR . DESIGN CYCLE
TRANSIENT LIMIT A OR _TRANSIENT
500 system“heatup and cooldown Heatup cycle - Temperature from < 70°F
to > 565°F; =
cycles at rates < 100°F/hr. cooldown cycle - Temperature from > 565°F
to < 70°F. -

500 pressurizer heatyp and
cooldown cycles at rades
< 200°F/hr. -

- Heatup cycle - Pressurizer temperature
from < 70°F to > 653°F; coo]doan cycle -

Pressurizer temperature from > 653°
Pressirizer | > 653°F to

10 hydrostatic testing cycle RCS pressurized to 3125 psia with

RCS temperature between 120°F
and 400°F.

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

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

nctions, and total loss of reactor
~co lant flow.

200 seismic stress cycles. Subjection to a seismic event equal to one- -
half thadesign basis earthquake (DBE).

@-no NolLviwHo AN HE

1 complete loss of secondary
pressure cycle.

Loss of secwpdary pressure from either steam
generator due\to a complete double-ended

break of a steam generator steam or feedwater:
nozzle. '
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\\}Q TABLE 5.7-1 (Continued)
MPONENT CYCLIC OR TRANSIENT LIMITS

CYCLIC QR DESIGN CYCLE
COMPONENT TRANSIENT LMIT OR TRANSIENT

Pressurizer Spray Nozzle Calculate usage factor pyr

AT

ATa

200 primary syste

Leak test primar
leak test cycles 4 y system at a pressure

of 2250 psia at a tem eratu °
b 4000F p re from 120.F

Main spray (less than four RCP

Table 5.7-2. operating) with fluid AT > 200°F,

Auxiliary spray with fluid ATa > 200°F.

The difference in temperature between the pressurizer and main

J ray water as adjusted by the instrument
correction factor. _

The difference in temperature between the pressurizer and Auxiliary

instrument correction factor.

ray water as adjusted by the

@ 1NO NOILYWHOANI U@







T L1INR - 30QY¥3A 01vd

6-S

TABLE 5.7-2
\\§RBESSURIZER SPRAY NOZZLE USAGE FACTOR

AN T

Main Spray \\\\ Auxiliary Spray

N/N

gl % ! M Aa o N N/

201-250 7800 201-250 50000

251-300 4500 2200

301-350 2900 1300

351-400 1900 850

401-450 1200 550

451-500 850 375

501-550 555 225
150

Cumulative Usage Factor

ZN/NA (Main Spray)

ZN/NA (Aux. Spray)

Total = Cumulative Usage Factor

@ 1NO NOILVINHO4NI U@







TABLE 5.7-2 (Continued)

©
>
o
< Where:
m
S = - + 60
= 873 = (T = Ta29)
g Al = (01~ Tagzx 07 1040) + 70
:j NA = Allowable number of spray cycle
N = Number of cycles in AT range indikated
Calculational Method:
1. The spray cycle is defined as any initiatioh and termination of main or auxiliary spray flow
- throughout the pressurizer spray nozzle. .

2. If the difference between pressurizer water temperature and the spray water temperature
o exceeds 200°F each spray cycle and the corresponding temperature difference is logged.
[
o

3. The spray nozzle usage factor shall be calculated \as follows:
A.  Fill in Column "N" above.
B. Calculate "N/NA" (Divide N by NA).
C.  Add Column "N/N," to find IN/N,.

@\ 1NO NOILYWHOINI H4

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

4. If the cumulative usage factor exceeds 0.65, subsequent press
shall continue to be monitored and an engineering evaluation o
be performed within 90 days. The evaluation shall determine tha
acceptable for additional service beyond the 90 day period or sub
operation shall be restricted so that the difference belween the p
temperature and the spray water temperature shall be limited to leg

" 200°F when spray is operated.

*Usc lower of two temperatures,

izer spray operation
nozzle fatigue shall
the nozzle remains
equent spray
essurizer water
than or equal to
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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 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-1limit 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 REQUIREMENTS

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<} - for each cycle of main spray with less than four
reactor coolant/ pumps operating and for each cycle of auxiliary spray
operation.

delasas

PALO VERDE - UNIT 2 . 3/4 4-31
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6OR INFORMATION ONl“

5.0 DESIGN FEATURES

5.1 SITE LOCAITION (sa.o. naus wseit-op)

- STTEAND_EXCLUSTON_BOUNBARIES-
5 ] J Il .l l J . I I - ' JJ I ’ I . E. 5 ;-J

LOW—RORULATIONZONE/ '
S+1.2—The—low-population-zone-shall-be—as—showa—in-Figure—5-Ja2—

GASEQUS—RELEASEPROINTS—

B-2—CONTAINMENT.

N

5.2.1 The réagtor containment bu11d1ng is a steel lined, prestressed concrete
building of cylindrical shape, with a dome roof and hav1ng the Tollowing
design features:

a. Nominal inside™{jameter = 146 feet.

b. Nominal inside height ‘536 5 feet.

c. Minimum th1ckness of conc t&ey;}1s = 3 feet, 8 inches.
d. Minimum th1ckness of Foncrete o0f = 3 feet, 8 inches.
e. Minimum thickness of concrete floor pad = 10.5 feet.

f. Nominal thickness of steel liner = 0.25 ine}.

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

~BESTEGN-PRESSURE-ANB—TEMPERATURE—

PALO VERDE - UNIT 2 .- 5-1
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DESIGN FEATURES @ ol

2
5.3 REACTOR CORE

Uz HBLIES (e nasis wvl’to._‘.o?\

5‘}.1 reactor core shall contain 241 fuel assemblies with each fuel
assembly no ly 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 si 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 MENT ASSEMBLIES

5. & 2 The reactor core shall contain 76 fu]] -length and 13 part-length
.control element assemblies.

“S-4—REAETOR-GCOOLANT SYSTEM
BESTION~RR SUR AN u!! 2
5.4.1 “Fhe R;actor Coolant System is designed and shall be maintained: .

a. In accardance with the code requirements specified in Section 5.2 of
the FSAR™with allowance for normal degradation pursuant of the
applicable sursgillance requirements,

b. For a pressure of 2500\psia, and .

c. For a temperature of 650°FE, eXcept for the pressurizer which is
700°F. DELETE :

VOLUME

B-4-2—The-total-water—and-steam—volume—of the-Reacte
13,900 + 300/-0 cubic feet at a nominal T, of 593°F.

PALO VERDE - UNIT 2 5-5 AMENDMENT NO, 2+—68, 69
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DESIGN _FEATURES

S+-5-1—The-meteorelogical—tower—shall-be—located-as—shown-on Figure 5.1-1.
5.8 FUEL STORAGE -

RITIC

w

wEa

1.1 The spent fuel storage racks ére designed and shall _be-maiptained

5.
with: saa waw wreitewE

i

o+ 07
= oY

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

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

- 3

5.5f1.2 The k¢ for new fuel for the first core loading stored dry in the
spent guel storage racks shall not exceed 0.98 when aqueous foam moderation is
assumed.

2
5.8.1.3 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 Sggelz

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 S.ﬁﬁl, may be .
stored in Region 1. 3

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.%&4, 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.

DRAINAGE

a 1
5.8.2 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 ,
5.6.3 The spent fuel storage pool is designed and shall be maintained with a
storage capacity limited to no more than 1329 fuel assemblies.

o5—7—GOMPRONENT-CYGL] G-OR—TRANSTENT— IMITS

”.4élrl——lhe-eomponents—identiﬁied-4n-4%ble—Sfl-l—axe—des4gaed—and—shall—be—«
~—maintatned-within—the-eyeHe-or—transient—tHmits—ofTables—5-71—-and-5+72

PALO VERDE - UNIT 2 5-6 " AMENDMENT NO. 69
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: FIGURE 5.
ASSEMBLY BURNUP VERSUS IﬁI'JITIAL ENRICHMENT

50000 — 4.50
= 45000 .
- - 19
%40000 i //
S | REGION 3 e
= 35000

\ |
N

C’-30000
c

5 25000 , // =
~>\20000 : /

= .

£ 15000
©

n

g 100002 ‘. /
~ 5000 //

1
-
m
@
-4
o
=
N

- L~

\\

0 lllllllllll LRI IR R REREEREREREREREE DRI LRSI DL B B 3 S 3 §

2.00 250 300  3.50 400 450 5.00
Initial Enrichment, wt %

QOO 4/4
kxXkk 3 /4

PALO VERDE - UNIT 2 5-6a ‘ AMENDMENT NO. 69 I




- ”~
13 e



¢ LINN - 30¥3A 01vd

COMPONENT

Reactor Coolant System

2 .3\3C

TABLE 5.7-1
' COMPANENT CYCLIC OR TRANSIENT LIMITS

DESIGN CYCLE
OR_TRANSIENT

CYCLIC OR
TRANSIENT LIMIT

500 system heatup an
cycles at rates < 100

cooldown Heatup cycle - Temperature from < 70°F
hr. to > 565°F; cooldown cycle - Temperature
. from > 565°F to- < 70°F.

500 pressurizer heatup and Heatup cycle - Pressurizer temperature .8
cooldown cycles at rates from < 70°F to > 653°F; cooldown cycle - 3
< 200°F/hr. Pressurizer temperature from > 653°F to

- < 70°F. . E
10 hydrostatic testing cycles. RCS pressurized to 3125 psia with Eg
. RCS temperature between 120°F ]
%OMF 2
480 reactor trip cycles, turbine Inclu Qg combinations of reactor trips E:
trip cycles, and loss of reactor due to bperator errors, equipment mal- —
coolant flow. : functionsy, and total loss of reactor O
coolant flow, 4
200 seismic stress cycles. Subjection to \seismic event equal to one- Q
half the design basis earthquake (DBE). é

1 complete loss of secondary Loss of secondary pr sure from either steam

pressure cycle. generator due to a complete double-ended
break of a steam generater steam or feedwater
nozzle.
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TABLE 5.7-1 (Continued)
COMPONENT CYCLIC OR TRANSIENT LIMITS

CYCLIE OR DESIGN CYCLE

COMPONENT TRANSIENT MLIMIT . OR TRANSIENT

leak test primary system at a pressure -
of 2250 psia at a temperature from 120°F
Lo 400°F.

200 primary systun
- leak test cycles

Pressurizer Spray Nozzle Calculate usage factor per Main spray (less than four RCP
Table 5.7-2. operating) with fluid AT > 200°F.

Auxiliary spray with fluid AT, > 200°F.

AT_ = The difference in temperature between the pressurizer and main 3pray water as adjusted by the instrument

correction.factor.

AT_ = The difference in temperature between Lhe pressurizer and Auxiliary Syray waler as adjusled by the

instrument correction factor.

DeELETE

®no NolLYWHOANI HO®




i
;‘
.
, {
A
o
uJ



¢ LINN - 30¥3A 07vd

6-9

b ! “TABLE 5.7-2
PRESSURI2ER SPRAY NOZZLE USAGE FACTOR

Main Spray \\\ . Auxiliary Spray

T - M L W,
201-250 7900 50000 .'o
251-300 4500 2200 5

301-350 2900 1300

351-400 1900 850 . E
401-450 1200 550 -
451-500 850 TN o
501-550 555 ! 22% o
551-600 150 =2
- i} >
: O
Cumulative Usage Factor <
/ P C . O
2N NA (Main Spray) Q2

o

ZN/NA (Aux. Spray)

Total : = Cumulalive Usage Faclor

£
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0TS .

Where:

Calculational Method:

1.

2.

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

. TABLE 5.7-2 (Continued) -

AT, = (Tygy = Tog) * 60

AT, = (Typy = T1p3x OF 1p4%) * 70

NA = Allowable number of spray cycles

N = Number of cycles in AI range indicaled

The spray cycle is defined as any initiation and termination of main or aux111ary spray flow

throughout the pressurizer spray nozzle.

If the difference between pressurizer water temperature and\the spray water temperature
exceeds 200°F cach spray cycle and Lhe cotlcspondan Lemperalure difference is logged.

The spray nozzle usage factor shall be calculated as follows:
A. Fill in Column "N" above.

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

EN/NA“is the cumulative spray nozzle usage factor. If Lhe cumulative 1sage factor is

equal to or less than 0.65 no further action is required.

If the cumulative usage faclor exceeds 0.65, subsequent pressurizer spray operatlon
shall continue to be monitored and an engineering evaluation of nozzle fatgue shall
be performed within 90 days. The evaluation shall determine that the nozzle remains
acceptable for addilional service beyond the 90 day period or subsequent spr
operation shall be restricted so that Lhe difference between the pressurizer Water

temperature and the spray waler Lemperature shall bc limited Lo less than or eyual to
200°F when spray is operated.

*Use lower of two temperatures. IDELETE

@NO NOILVIWHOANI HO@
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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 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 REQUIREMENTS

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 < - for each cycle of main spray with less than four
reactor coolant|pumps operating and for each cycle of auxiliary spray
operation. .

dalaka,

PALO VERDE - UNIT 3 . 3/4 4-31




~
»

2
‘
€ ot L 25




@°R INFORMATION ONigy o

5.0 DESIGN FEATURES
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DESIGN FEATURES "

2
5 REACTOR CORE

FUEL ASSEMBLIES - S .

reactor core shall ‘contain 241 fuel assemblies with each fuel
assembly normally 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-4™or _stainless steel may be made if justified by a cycle
specific reload analysis. i

with zirconium-based alloys ot
assemblies for in-reactor performan
and 6. Each fuel rod shall have a nomin
contain-a maximum total weight of approximates
burnable poison rod shall have a nominal active p
The initial core loading shall have a maximum enrichme
U-235. Reload fuel shall be similar in physical design to
loading and shall have a maximum radially averaged enrlchment 0
percent U-235 at any axial location.

CONTROL ELEMENT ASSEMBLIES

than Zircaloy-4 may also be made in two fuel
valuation purposes during Cycles 4, 5
active fuel Tength of 150 inches and
1950 grams uranium. Each

n length of 136’ inches.

of 3.35 weight percent
initial core

.30 weight

5. &,2 The reactor core shall contain 76 full- -length and 13 part- length
- control element assemb]ies.
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DESIGN FEATURES ® ® ] :
—5=5—METEOROLOGTEAL_TOWER—.OCATION—

—e5757}—4¥he—me%eoro4ﬂg4ca4—tower—sha++-be—}oea%ed—as—shoyn—on—F%gure—S:%—%:——-—
3 '
5.5 FUEL STORAGE s 3

' 3 B ] ry
5.8.1 CRITICALITY _

5%€;1.1 The spent fuel storage racks are designed and shall be maintained
with:

The maximum calculated k., value, including margin for uncertainty

in calculational method and mechanical tolerances, less than or equal

. to 0.95 with a 95% probability at a 95% confidence level when flooded
with unborated water. .

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

1<

3
5.8.1.2 The k. for new fuel for the first core loading stored dry in the
spent gue1 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 5.371:

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 S.ﬁll, may be
stored in Region 1. ; 3

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.§?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 qualifies to be stored in Region 3, in
accordance with Figure 5.8-1, shall be stored in Region 3.

3

DRAINAGE

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.

CAPACITY .

3
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.

—5F—COMPONENT-CYCLICOR—TRANSTENTHIMITS—

——5+7-1—FThe—components—identified—in—Table-5-/~l-are-designed-and-shall-be——
— rtained_yithint] i : rent Limits of Tables 57 3 't 79

PALO VERDE - UNIT 3 5-6 AMENDMENT No. 54
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FIGURE 5.6-1
ASSEMBLY BURNUP VERSUS -INITIAL ENRICHMENT .
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COMPONENT

Reactor Coolant System

™

TABLE 5.7-1

COMPQNENT CYCLIC OR TRANSIENT LIMITS

” CYCLIE\QQI
TRANSIENT LIMIT

500 system heatup and cooldown
cycles at rates <\100°F/hr.

500 pressurizer heatup\ 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.

n

\due to operator errors, equipment mal-

-Fo lant flow.

DESIGN 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
< 70°F.

RCS pressurized to 3125 psia with

RCS temperature between 120°F

and 400°F.

Includes combinations of reactor trips
nctions, and total loss of reactor

Subjettion to a seismic event equal to one-
half the design basis earthquake (DBE).

@®no NolivnHoANI 2l

Loss of sexondary pressure from either steam
generator die to a complete double-ended

break of a staam generator steam or feedwater
nozzle.
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Pressurizer Spray Nozzle Calculate usage factor per

1 (Continued)
IC OR TRANSIENT LIMITS

CYCLIC OR

DESIGN CYCLE
COMPONENT « TRANSIENT LIMIT

OR TRANSIENT

- 200 primary system

Leak test primary system at a pressure
leak test cycles

of 2250 psia at a temperature from 120°F
to 400°F.

Main spray (less than four RCP

Table 5.7-2. operating) with fluid ATm > 200°F.

Auxiliary Spray with fluid ATa > 200°F.

.

instrument correction factor.

»

@0 nolLyHOANT udl
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* PRESSURYZER SPRAY NOZZLE USAGE FACTOR

N

TABLE 5.7-2

Main Spray \\ ‘ Auxiliary Spray

ATy M N M A W, N N/l
201-250 7900 ' 201-250 50000
251-300 4500 251-300 2200
301-350 2900 301-350 1300
351-400 1900 - 351-400 ‘850
401-450 1200 401-450 550
451-500 850 451-500 375
501-550 555 01-550 225

1-600 150

2 N/NA = b3 N/NA =

Cumulative Usage Factor

b3 N/NA (Main Spray)
3 N/NA (Aux. Spray)

Total

= Cumulative Usage Factor

@1nO NOILYINHOANI udlP
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A

Where:

Calculational Method:

1.

AT
d
aT_
NA
N

(T

QXBLE 5.7-2 (Continued)

(Tyo1 = Tpq) *+ 60

101 ~ T103% OF 104%) * 70
Allowable number of spray cycles

Number of cycles in AT range indicat

The spray cycle is defined as any initiation and term1nat1on of main or auxiliary spray flow

throughout the pressurizer spray nozzle.

If the difference between pressurizer water temperature and the spray water temperature
exceeds 200°F each spray cycle and the corresponying temperature difference is logged.

The spray nozzle usage factor shall be calculated\as fo]]owé:

A.
.
C.

/ ZN/NA
equal to or less than 0.65 no further action is required

Fill in Column "N" above.
Calculate "N/NA" (Divide N by N
Add Column "N/NA" to find ZN/NA.

A)°

is the cumulative spray nozzle usage factor. If the cumulative usage factor is

If the cumulative usage factor exceeds 0.65, subsequent p essurizer spray operation
shall continue to be monitored and an engineering evaluatihn of nozzle fatigue shall
be performed within 90 days. The evaluation shall determine that the nozzle remains
acceptable for additional service beyond the 90 day period df subsequent spray
operation shall be restricted so that the difference between\the pressurizer water
temperature and the spray water temperature shall be limited to less than or equal to

200°F when spray is operated.

*Use lower of two temperatures.

.

e

’

W
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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 maintéined with:
a. Fuel assembliés having a maximum radially éveraged U-235 enrichment of 4.30
weight percent; ' )
b. Ko 5 0.95 if fully flooded with unborated water, which includes an allowance for
uncertainties as described in Section 9.1.2 of the UFSAR. )
c. A nominal 9.5 inch center-to-center distance between adjécent 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:

| Region 1: Fuel shall be stored in a checkerboard ( two-out-of- four ) storage

a.
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' irr 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
quallf es to be stored in Reglon 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:
a. Fuel assemblies having a maximum radially averaged U-235 enrichment of 4.30
weight percent;
b. key < 0.95 if fully flooded with unborated water, which includes an allowance for
uncertainties as described in Section 9 1.1 of the UFSAR;
C. key < 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 nominal 17 inch center-to- center distance between fuel assemblres placed in
the storage racks. i
DRAINAGE

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

CAPACITY

53.3 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 DESIGN FEATURES
Plooc S(».e..'fs L /[ovw\o. brow

4.1 Site Location [Text description of the site location.]

4.2 Reactor Core

4.2.1 Fuel Assemblies
24\

The reactor shall contain [237] fuel assemblies. Each assembly
shall consist of a matrix of [Zircalloy or ZIRLO] fuel rods with
an initial composition of natural or slightly enriched uranium
dioxide (UQ,) as fuel material. Limited substitutions of
Zirconium ailoy or stainless steel filler rods for fuel rods. in
proved applications of fuel rod configurations,

accordance with a
? assemblies shall be limited to those fuel

may be used. Fue
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 nonlimiting core regions. © ‘e~ c.\b.éé‘w\c\ moakacion

N\a.Y be vsad wik\ aw -pprovad v_x.a_wx?\-‘\ .

4.2.2 [Control Rod] Assemblies
T fu\- \Mc\“\ amd \3 panrk -an\\QN

The reactor core shall contain [91] contro] element assemblies :
g E\c* a.??\;cn.\é.._

(CEAs). -Fhe-centrel-materiai—shall-be—fsilver—indium-cadmium:
beren-carbide—or-hafrivmmetalas—appreved-by—the-NRE—— PG

4.3 Fuel Storage
4.3.1 Criticalit

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

Fuel assemblies having a maximum U-235 enrichment
of Lﬁ$§g weight percent;

D.  Kee = 0.95 if fully flooded with unborated water,
which includes an allowance for uncertainties as

described in [Section S of the FSAR]:
A2 QVESAR

d.

(continued)
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* Design Features
4.0

4.0 DESIGN FEATURES

4.3 Fuel Storage (continued) a5
[c. A nominal [8] inch center to center distance

between fuel-assembties—ptaced—m{the mghdensity— .
W,ﬂmm\- shoroqu ca\| \eca s .

[d. A nominal [10.4] inch center to center distance
between fuel assembiies placed in [the Tow density

PYNGs plawk fuel storage racks]:]

QL \' ., \ . " .
;j:; /(‘:"/Q"M“x““ [e. New or partially spent fuel assemblies with a
JEERew S3a2, discharge burnup in the "acceptable range" of
l\chkb“kﬂ Flquas, Figure [3.7.17-1] may be allowed unrestricted
S.3-\ 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 a?proved (specified document containing the
analytical methods, title, date, or specific
configuration or figure].]

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

a. Fuel assemblies having a maximum U-235 enrichment
of Qfgﬁi»weight percent;

Koee s 0.95 if fully flooded with unborated water,
which includes an allowance for uncertainties as
described in [Section Sl of the FSARJ:

QL om\\

C. K = 0.98 if moderated by aqueous foam, which
includes an allowance for uncertainties as
described in [Section 9 of the FSAR]; and

9NN\ \56&&

\
d. A nominal [fsj inch center to center distance
between fuel assemblies placed in the storage

racks.

4.3.2 Drainage )

The spent fuel storage pool is desianed and shall be maintained to

prevent inadvertent draining of the pool below elevation [23.ft]. .
! | B FT Lot

(continued)
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Design Features
4.0

4.0 DESIGN FEATURES

4.3 Fuel Storage (continued)

4.3.3 Capacity

The spent fuel storage pool is designed and shall be maintained
with a storage capacity limited to no more than [I542] fuel
assemblies. 1327

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