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REACTO COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

3.4.8.1 The Reactor Coolant System (except the pressurizer) temperature and
pressure shall be limited in accordance with the limit lines shown on Figures
3.4-2a or 3.4-2b during heatup, cooldown, criticality, and inservice leak and
hydrostatic testing with:

a. Maximum heatup and cooldown rates as specified in Table 3.4-3.

b. A maximum temperatut e change of 10 F in any 1-hour period during
inservice hydrostatic testing operations.

APPLICABILITY: At all times*> except >)~ )pe >e~~r >zsset p~p i> Q((y
ACTION: be presser)mes.
With any of the above limits exceeded, restore the temperature and/or pressure
to within the limit within 30 minutes; perform an engineering evaluation to
determine the effects of the out-of-limit condition on the structural
integrity of the Reactor Coolant System; determine that the Reactor Coolant
System remains acceptable for continued operations or be in at least HOT

STANDBY within the next 6 hours and reduce the RCS Tcold and pressure to less
than 210'F and 500 psia, respectively, within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4.4.8. l. 1 The Reactor Coolant System temperature and pressure shall be
determined to be within the limits at least once per 30 minutes during system .

heatup, cooldown, and inservice leak and hydrostatic testing operations.

4.4.8. 1.2 The reactor vessel material irradiation surveillance specimens
shall be removed and examined, to determine changes in material properties, at
the intervals required by 10 CFR Part 50 Appendix H in accordance with the
schedule in Table 4.4-5. The results of these examinations shall be used to
update Figure 3.4-2.

"See Special Test Exception 3.10.5.
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TM3LE 3 ~ 4-3

aximum Allowable Heatu and Cooldown ates

Heatup

(8 fective l Powe

Cooldown

T (oF)

128 OF

128o 180oF

181o - 230 F

230'F

Rate ( 'F/HR)

20oF/ER

30oF/ER

50oF/HR

75oF/HR

T ('F)

5 93oF

94 - 114'F

115o - 148'F

148 0F

Rate (oF/HR)

epee
f'' el e B.p-p.~

10oF/ER

20'F/ER

lppoF/HR

8-32 Effective Full Power Years

Heatup Cooldown

T, (oF) Rate ('F/HR) Tc (oF) Rate ( 'F/HR)

< 116'F

1170 - 150OF

151o - 199oF

200o - 246oF

246oF

10 o F/HR

20oF/HR

30oF/HR

50'F/HR

75oF/HR

108oF

109o 126oF

127o - 147oF

epee Fl ure 3.'I-2g

10 o F/ER

20oF/HR

1620F 100 F/HR

148 o 162 oF 4P oF/HR

* Xndicated Cold Leg Temperature
w% 4w

')
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FIG UR E 3. 4-2c
MAXIMUMALLOWABLEHEATUP AND

COOLDOWN RATES ( 8 EFPY
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F IGUR E 3. 4-2d
MAXIMUMALLOWABLEHEATUP AND

COOLDOWN RATES, 8-32 EFPY
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fOR INFQRMAT10N GNL'

REACTOR COOLANT SYSTEM

BASES

SPECIFIC ACTIVITY (Continued

Reducing T 'ld to less than 500 F prevents the release of activity shouldcold
a steam generator tube rupture, since the saturation pressure of the primary
coolant is below the liftpressure of the atmospheric steam relief valves.
The surveillance requirements provide adequate assurance that excessive specific
activity levels in the primary coolant will be detected in sufficient time to
take corrective action. Information obtained on iodine spiking will be used
to assess the parameters associated with spiking phenomena. A reduction in
frequency of isotopic analyses following power changes may be permissible if
justified by the data obtained.

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

The various categories of load cycles used for design purposes are
provided in Chapters 3 and 5 of the FSAR. During startup and shutdown, the
rates of temperature and pressure changes are limited so as not to exceed the
limit lines of Figures 3.4-2a and 3.4-2b. This ensures that the maximumi'd i) specified heatup and cooidown rates are consistent with the design assumptions
and satisfy the stress limits for cyclic operation.

Reactor vessel pressure-temperature limitations and Low Temperature
Overpressure Protection requirements for the Palo Verde Nuclear Generating
Station are calculated to meet the regulations of 10 CFR Part 50 Appendix A,
Design Criterion 14 and Design Criteria 31. These design criteria require
that the reacto~ coolant pressure boundary be designed, fabricated, erected,
and tested in order to have an extremely low probability of abnormal leakage,
of rapid failure, and of gross rupture. The criteria also require that the
reactor coolant pressure boundary be designed with sufficient margin to assure

, that when stressed 'under operation, maintenance, and testing the boundary;
behaves in a non-brittle manner and the probability of a rapidly propagating
fracture is minimized.

The pressure-temperature limits are developed using the requirements of
10 CFR 50 Appendix G. This appendix describes the requirements for developing
the pressure-temperature limits and provides the general basis for these
limitations. The margins of safety against fracture provided by the pressure-
temperature limits using the requirements of 10 CFR Part 50 Appendix G are
equivalent to those recommended in the ASME Boiler and Pressure Vessel Code
Section III, Appendix G, "Protection Against Nonductile Failure." The general
guidance provided in those procedures has been utilized to develop the Palo
Verde pressure-temperature limits with the requisite margins of safety for
heatup and cooldown conditions..

I

i

The pressure-temperature limits account for the temperature differential
between the sreactor vessel base metal and the reactor coolant bulk fluid
temperature. Correction for elevation and RCS flow induced pressure
differences between the reactor vessel beltline and pressurizer, are included
in the development of the pressure-temperature limi.ts as are instrumentation

PALO VERDE - UNIT 1 8 3/4 4 6 AMENDMENT HO. ~"
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INSERT A

The purpose of the maximum cooldown rates specified in Table 3.4-3 (and
supplemented graphically by Figures 3.4-2c and 3.4-2d) is to prevent the RCS

pressure from exceeding the corresponding normal operation P-T limit, assuming
a concurrent overpressurization due to the limiting low temperature
overpressurization transient. Consequently, the cooldown rate limits are only
valid if the RCS is capable of being pressurized. Therefore, with the vessel
head fully detensioned, the Technical Specification cooldown limits are not
applicable. This specification does not apply only for the period of time the
vessel head is fully detensioned and thus the RCS cannot be pressurized above
the static head of water over the vessel in the refueling pit which is negligible
compared to the ASME Code Appendix G, P-T limit.





REACTOR COOLANT SYSTFtl

3/4'. 4. 8 PRESSURE/TB1PERATURE LItlITS

REACTOR COOLANT SYSTEtl

LI>1ITING CONDITION FOR OPERATION

3.'4.8.1 The Reactor Coolant System (except tt e .". essurizer) temperature and
pressure shall be limited in accordance with the :imit lines shown on
Figures 3.4-2a or 3.4-2b during heatup, cooldowr„ criticality, and inser'vice
leak and hydrostatic testing with:

a. Maximum heatup and cooldown rates as s-ecified in Table 3.4-3.

b. A maximum temperature change of 10', :n any 1-hour period during
inservice hydrostatic testing operations.

APPLICABILITY: At all times peXa8pf'hew fee ~cSr v8ssel @ed ts fgJ)y
dskensloeak such M0 the Reactor C~leu+ Sys&r„caoou+
bB prBssur lzeel.

Mith any of the above limits exceeded, restore t.;e temperature and/or pressure
to within the limit within 30 minutes; perform an en'gineering evaluation to
determine the effects of the out-of-limit condit on on the structural
integrity of the Reactor Coolant System; determine that the Reactor Coolant
System remains acceptable for continued operations or be in ai least HOT
STANDBY within the next 6 hours and reduce the RCS T ld and pressure to less

~ cold
than 2100F and 500 psia, respectively, within the -ollowing 30 hours.

SURVEILLANCE RE UIREHENTS

4.4.8.1.1 The Reactor Coolant System temperature and pressure shall be
determined to be within the limits at least once:er 30 minutes during system
heatup, cooldown, and inservice leak and hydrosta-:c testing operations.

4.4.8. 1.2 The reactor vessel material irradiat " survei'tlance specimens
shall be removed and examined, to determine char" s in material properties, at
the intervals required by 10 CFR Part 50 Appenai,i ", in accordance wi th the
schedule in Table 4.4-5. The results or these ex=;„inations shall be used to
update Figure 3.4-2.

"See Special Test Exception 3. 10.5.

PALO VERDE - UNIT 2 3/4 4-28 AHEtiDt'lENT NO. 38
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TABLE 3 ~ 4-3

aximum Allowable Heatuo and Cooldown Rates

Heatup

<8 Effective ull Power ears

Cooldown

T, ('F)

< 128'F

128 - 180 F

181o - 230oF

2300F

Rate ('F/HR)

20 o F/HR

304F/HR

50oF/HR

75'F/HR

T (oF)

93oF

94o — 114oF

115o - 148'F

> 148'F

Rate (oF/~)
QpQ Picture R f -Za

W F7(~

10oF/HR

20'F/HR

100oF/HR

Heatup

8-32 Effective Full Power Years

Cooldown

( oF) Rate (oF/HR) T ( F) Rate ('F/HR)

< 116'F

117 - 150'F

151o — 199'F

200o - 2464F

246oF

10'F/HR

20'F/HR

30'F/HR

50oF/HR

75'F/HR"

108 F

109 - 126'F

127o - 147'F

148o — 162'F

2oF

10'F/HR

20oF/HR

40oF/HR

100oF/HR

* Indicated Cold .Leg Temperature

PALO VERDE - UhlT 2 3/a a-28A A!~8D&iZYO. 38
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FIG UR E 3. 4-2c
MAXIMUMALLOWABLEHEATUP AND

COOLDOWN RATES ( 8 EFPY
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F I GU R E 3. 4-2d
MAXIMUMALLOWABLEHEATUP AND

COOLDOWN RATES, 8-32 EFPY
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REACTOR COOLANT SYSTEM

BASES

SPECIFIC ACTIVITY (Continued)

Reducing T
1

to less than 500'F prevents the release of activity shouldcold
a steam generator tube rupture since the saturation pressure of the primary
coolant is below the lift pressure of the atmospheric steam relief valves.
The surveillance requirements provide adequate assurance that excessive .specific
activity levels in the primary coolant will be detected in sufficient time to
take corrective action. Information obtained on iodine spiking will be used
to assess the parameters associated with spiking phenomena. A reduction in
frequency of isotopic analyses following power changes may be permissible if
justified by the data obtained.

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

The various categories of load cycles used for design purposes are provided
in Chapters 3 and 5 of the FSAR. During startup and shutdown, the rates of
temperature and pressure changes are limited so as not to exceed the limit
lines of Figures 3.4-2a and 3.4-2b. This ensures that the maximum specified
heatup and cooldown rates are consistent with the design assumptions and

~tl~<~ satisfy the stress limits for cyclic operation.
Reactor vessel pressure-temperature limitations and Low Temperature

Overpressure Protection requirements for the Palo Verde Nuclear Generating
Station are calculated to meet the regulations of 10 CFR Part 50 Appendix A,
Design Criterion 14 and Design Criteria 31. These design criteria require
that the reactor coolant pressure boundary be designed, fabricated, erected,
and tested in order to have an extremely low probability of abnormal leakage,
of rapid failure, and of gross rupture. The criteria also require that the
reactor coolant pressure boundary be designed with sufficient margin to assure
that when stressed under operation, maintenance, and testing the boundary;
behaves in a non-brittle manner and the probability of a rapidly propagating
fracture is minimized.

The pressure-temperature limits are developed using the requirements of
10 CFR 50 Appendix G. This appendix describes the requirements for developing
the pressure-temperature limits and provides the general basis for these limi-
tations. The margins of safety against fracture provided by the pressure-
temperature limits using the requirements of 10 CFR Part 50 Appendix G are
equivalent to those recommended in the ASME Boiler and Pressure Vessel Code
Section III, Appendix G, "Protection Against Nonducti le Failure." The genera'i
guidance provided in those procedures has been utilized to develop the Palo
Verde pressure-temperature limits with the requisite margins of safety for
heatup and cooldown conditions.

The pressure-temperature limits account for the temperature differential
between the reactor vessel base .metal and the reactor coolant bulk fluid
,temperature. Correction for elevation and RCS flow induced pressure
differences between the reactor vessel beltline and pressurizer, are included
in the development of the pressure-temperature limits as are instrumentation
uncertainties for pressure and temperature measurement. Consequently the P-T

PALO VERDE - UNIT 2 B 3/4 4-6 AMENDMENT NO. 3B
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INSERT A

The purpose of the maximum cooldown rates specified in Table 3. 4-3 (and
supplemented graphically by Figures 3.4-2c and 3.4-2d) is to prevent the RCS

pressure from exceeding the corresponding normal operation P-T limit, assuming
a concurrent overpressurization due to the limiting low temperature
overpressurization transient. Consequently, the cooldown rate limits are only
valid if the RCS is capable of being pressurized. Therefore, with the vessel
head fully detensioned, the Technical Specification cooldown limits are not
applicable. This specification does not apply only for the period of time the
vessel head is fully detensioned and thus the RCS cannot be pressurized above

the static head of water over the vessel in the refueling pit which is negligible
compared to the ASME Code Appendix G, P-T limit.
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REACTOR COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

3.4.8.1 The Reactor Coolant System (except the pressurizer) temperature and
pressure shall be limited in accordance with the limit lines shown on
Figures 3.4-2a or 3.4-2b during heatup, cooldown, criticality, and inservice
leak and hydrostatic testing with:

a. Maximum heatup and cooldown rates as specified in Table 3.4-3.

b. A maximum temperature change of 10'F in any 1-hour period during
inservice hydrostatic testing operations.

"APPL'ICABILITY: At all times"> except When-the. rea+or yessel head i's Q(ly
deke~slo~ecl such that Nba Reader Cmlsrtt <yappy canes%
be pc'easer'>gad.

With any of the above limits exceeded, restore the temperature and/or pressure
to within the limit within 30 minutes; perform an engineering evaluation to
determine the effects of the out-of-limit condition on the structural
integrity of the Reactor Coolant System; determine that the Reactor Coolant
System remains acceptable for continued operations or be in at least HOT
STANDBY within the next 6 hours and reduce the RCS T ld and pressure to lesscold
than 210~F and 500 psia, respectively, within the following 30 hours.

,+HAP,'r4 1

SURVEILLANCE RE UIREMENTS

4.4.8. 1. 1 The Reactor Coolant System temperature and pressure shall be
determined to be within the limits at least once per 30 minutes during system
heatup, cooldown, and inservice leak and hydrostatic testing operations..

4.4.8.l.2 The reactor vessel material irradiation surveillance specimens
'shall be removed and examined, to determine changes in material properties, at
the intervals required by 10 CFR Part 50 Appendix H in accordance with the
schedule in Table 4.4-5. The results of these examinations shall be used to
update Figure 3.4-2.

"See Special Test Exception 3. 10.5.

PALO VERDE - UNIT 3 3/4 4-28 AMENDMENT NO 24
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aximum Allowable eatu and Cooldown Rates

Heatup

<8 ffective Full Power Years

Cooldown

T, ('F) Rate (oF/HR) T (F) Rate ('F/HR)

128oF

128 o - 180 oF

181o - 230oF

230oF

20oF/HR

30oF/HR

50oF/HR

75oF/HR

93oF

94o - 114oF

115o - 148oF

> 148'F

10 o F/HR

20 o F/HR

100oF/HR

Heatup

8-32 Effective Full Power Years

Cooldown

T (oF) Rate ('F/HR) T ( F) Rate ('F/HR)

116oF

117 - 150 F

151o - 199 oF

200o 246oF

246oF

10oF/HR

20oF/HR

30oF/HR

50oF/HR

75oF/HR

108oF

109o — 126oF

127o - 147oF

148o - 162 F

162oF

10 oF/HR

20 o F/HR

40 F/HR

100 F/HR

* Indicated Cold Leg Temperature

PALO VERDE - UNIT 3 3/4 4-28A ANBKhiKNT NO. 24
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FIGURE 3. 4-2c
MAXIMUMALLOWABLEHEATUP AND

COOLDOWN RATES ( 8 EFPY

~ ii
~ ~ ~ ~

100
~ ~

~ ~
~ i~ i

~ iti
i!t!

~ ~

ii!j i:::=: jit II
j

ttl lt t j;jj', i~ ~I ~ It ~ t

,':: COOLDOWN jr'i:ij
ttr~:-' t fiji jtjt rtrjjt .i jiff tttj !ii ljji !iii ijji t

tran

80~
lrij gi iij!::f,',"t "ij:

it jP.! fiirfj '5 ..!
rtrj +t".ijrjjj tttt t~

tt.tt 'fff jjj
:tir "" 'Lt: ~

't itt'
~ ~

jraPF-t ~-" i :„.=t rt!f p~~ ~ ~

«L ~M tii
~ Ifir

~\ tt
ti.-. ~> tVt

jf.'.rt
f»~ ~ t'it ittl

~ t ti jE! zii

U
o
IllI-
tx:

60 ~ ~~il
~ ~

I i ~
~ i i

~ ~

t
~ i~ i~ii

~ ~

rrui
ti ~

~ ii

~ii ~ i
~iii Wii

~ f ~ ~ ~ trt ~

'~~ M tr=';t ~ii
~ ~

HEA
~ ii\ ~ ~~ ~

&4~

TUP40 r-' i
tt'

~ ~
~ i i trrt

fPt '"
~it

~ i."'

jjjjfm

l".!j t.i

RM

~ii
~ ~

jjj!R fjjjjj: fff tjrf
~ ~

'tt ti ~ .'.
230'

i ffrif litt f:i
~ ~ t ~tg'

jt j jm„""'fjj
14&o,;, 20.i g„,'r S't ~ ~

~ ~

.
jj.'m

~ t

0
160 180 200 220 24080 100 120 . 140

NOTE: A Maximum Heatup Rate of 75 F/Hr
is Allowed at any temperature above 230 F.
A Maximum Cooldown Rate of '100 F/Hr
is Allowed at any temperature above 148 F

3/4 4-29bPALO VERDE-UNIT 3

TC INDICATEDREACTOR COOLANTTEMPERATURE'



'

~ ~ ~ e ~

I
II v 4



F I GU R E 3. 4-2d
MAXIMUMALLOWABLEHEATUP AND

COOLDOWN RATES, 8-32 EFPY
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REACTOR COOLANT SYSTEM

BASES

SPECIFIC ACTIVITY Continued)

Reducing T 'ld to less than 500'F prevents the release of activity should

a steam generator tube rupture since the saturation pressure of the primary
coolant, is below the liftpressure of the atmospheric steam relief valves.
The surveillance requirements provide adequate assurance that excessive. specific
activity levels in the primary coolant will be detected in suffi.cient time to
take corrective action. Information obtained on iodine spiking will be used
to assess the parameters associated with spiking phenomena. A reduction in
frequency of isotopic analyses following power changes may be permissible if
justified by the data obtained.

. 3/4.4. 8 PRESSURE/TEMPERATURE LIMITS
C.

The various categories of load cycles used for design purposes are
provided in Chapters 3 and 5 of the FSAR. During startup and shutdown, the
rates of temperature and pressure changes are limited so as not to exceed the
limit lines of Figures 3.4-2a and 3.4-2b. This ensures that the maximum

~>~+<p specified heatup and cooldown rates are consistent with the design assumptions
and satisfy the stress limits for cyclic operation.

Reactor vessel pressure-temperature limitations and Low Temperature
Overpressure Protection requirements for the Palo Verde Nuc1ear Generating
Station are calculated to meet the regulations of 10 CFR Part 50 Appendix A,
Design Criterion 14 and Design Criteria 31. These design criteria require
that the reactor coolant pressure boundary be designed, fabricated, erected,
and tested in order to have an extremely low probability of abnormal leakage,
of rapid failure, and of gross rupture. The criteria also require that the
reactor coolant pressure boundary be designed with sufficient margin
to assure that when stressed under operation, maintenance, and testing the
boundary; behaves in a non-brittle manner and the probability of a rapidly
propagating fracture is minimized.

The pressure-temperature limits are developed using the requirements of
10 CFR 50 Appendix G. This appendix describes the requirements for developing
the pressure-temperature limits and provides the general basis for these
limitations. The margins of safety against fracture provided by the
pressure-temperature limits using the requirements of 10 CFR Part 50 Appendix
G are equivalent to those recommended in the ASHE Boiler and Pressure Vessel
Code Section III, Appendix G, "Protection Against Nonductile Failure." The
general guidance provided in those procedures has been utilized to develop the
Palo Verde pressure-temperature limits with the requisite margins of safety for
heatup and cooldown conditions.

The pressure-temperature limits account for the temperature differential
between the reactor vessel base metal and the reactor coolant bulk fluid
temperature. Correction for elevation and RCS flow induced pressure
differences between the reactor vessel beltline and. pressurizer, are included

PALO VERDE - UNIT 3 B 3/4 4-6 AMENDMENT NO. Z<
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The purpose of the maximum cooldown rates specified in Table 3.4-3 (and
supplemented graphically by Figures 3.4-2c and 3.4-2d) is to prevent the RCS

pressure from exceeding the corresponding normal operation P-T limit, assuming
a concurrent overpressurization due to the limiting low temperature
overpressurization transient. Consequently, the cooldown rate limits are only
valid if the RCS is capable of being pressurized. Therefore, with the vessel
head fully detensioned, the Technical Specification cooldown limits are not
applicable. This specification does not apply only for the period of time the
vessel head is fully detensioned and thus the RCS cannot be pressurized above
the static head of water over the vessel in the refueling pit which is negligible
compared to the ASME Code Appendix G, P-T limit.
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