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2gACTOR COQUANT SYSTEM

%—

REACTOR COOLANT SYSTEM

L(MITING C2ND:TION FOR CPERATION

3.4.8.1 The Reactor Ceolant Systen (except the pressurizer) temperature and
pressure shall te limited in accordance with the 1imit lTires shown on

Figure 3.4-2 and Figure 3.4-3 guring hcatup..ccolcsun, eriticality, 2ol%ep,
ard inservice leak and hydrostatic testing with:

a. A maximum heatup of 10°F in any one hour period with RC cold leg
temperature less than 112°F. A maximum neatup of 30°F in any one maLr
sericd with RC cold leg temperature less than 163°F. A naxinum heat-

up of EQ%F in any ane hour pericd «ith RC cold leg temperature
greater than 163°F.

5. A maximum cogldeown of 10°F in any one hour period with RC cold leg
temperatures less than 103°F. A maximum cooldown af 30°F in any
ane hour period with RC cold leg temperatures less than 143°F. A
saximum cooldown of 100°F in any one hour period with RC temperature
greater than 145°F. N

¢ A maximum temperature change of lass than or equal to 10°F in any
sne hour peried during inservice hydrostatic and leax testing
cperations above the neatup and cooldown limit curves.
4 A minimum temperature of B6°F to tension reactor vessel head polts.

APPLICABILITY: At all times.

ACTICN:

with any of the above 1imits exceeded, restore the temperature and/or pressure
s within the 1imit within 30 minutas; perform an engineering evaluation to
deteraine the effects of the out-of=1imit condition on the structural integrity
of the Reactor Coolant System; determine that the Reactor Coolant System
qcmains acceptadle for continued cperations or be in at least HOT STANCBY with-
in the next § hours and reduce the RCS 1"v and prassure to less than 200°F

and 500 piTa, respectivaly, within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.8.1.1 The Reactor Coolant System remperature and pressure shall be
determined to be within the 1imits at least once per 30 minutes during system
heatup, cooldewn, and inservice leak and hydrostatic testing cperaticns.

SAN ONOFRE = UNIT 2 1/4 4-27 AMENDMENT NC. 10
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QEACTOR CCOLANT SYSTEM

"\) 1/4 4.8 PRESSURE/TEMPERATLRE LIMI75
———— -
gACTOR COOLANT SYSTEM
URVEILLANCE REQUIREMENTS (Continued)

o

el

:

s 4.8.1.2 The raacter vesse] material irradiation surveillance specimens shall

e removed and examined, to detarmine changes 10 material properties, at the

intervals required by 10 CFR 50 Appendix H in accardance with the schedule in
aminations shall be used 2 ypcate

Table 4.4-5. The results of these ex
Figures 3.4-2 and 3.4-3, Recalculate the Adjusted Reference Temperature tasad

on the greater of the following:
i The mean value of ¢hift in reference temperature for plates
C-6404-3%, or

shift in reference temperature for weld seams 3-203A or

b. The predicted
“Radiatien

3-2038 as determined by Regulatary Guide 1.99, Revisien 2,
Emprittlesent of Reactor vessel Materials ™ May 1988.

XTFe Bost 1imiting saterial {n the reacter vessel in gccordance with the new
“Radiation Embrittliement of Reactor vessel

Regulatery Guide 1.99, Revision 2,
Materials ® May 1988, has changed and are plates C-§404-3. Calculative proce-
used to cbtain the mean values of

dures provided {n the new guide should de :
shift in RTNOT of C-6404-3 plates. Caleulations are based on the actual snift

in reference temparature as detersined Dy {mpact testing on the existing plate
) C-6404-2 surveillance material.

SAN ONCFRE = UNIT 2 3/¢ 4272 AMENDMENT NO. 70
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- Table 3.4-3
Low Temperatyre RC5 Overoressure pProtection Range
Operating Perisg, EFPY Cold Leg Temperature, °F
“Puring Buring
Heatup Ceoldown
420 10 ¢ 312 < 287
SAN ONOFRE = UNIT 2 1/4 4-30a AMENDMENT NO.
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COQLANT SYSTEM
) ougapRessURE PROTECTION §yYSTEMS
———
-5 TEMPERATURE S 312°F

e

L(MITING CONOITION FOR QPERATICN

-

1.4.8.3.1 AL least cre of the follewing overpressure srotecticn systems shal

a. The Shutdewn Cooling Gystem Relief valve (PSV93439) with:
1) A 1ift setting of 406 2 10 psig®, and

2) Relief Valve isalation valves 2Kv8337, 2HV9339, 2HVSITT and
2HVS378 open, OF, !

5. The Reactor Coolant System depressurized with an RCS vent of greater
than or equal 2 5.5 sgquare inches.

APPLICABILITY: MODE 4 when the temperature of any one RCS cold leg is less
TRan or equal to that specified in Table 3.4-3; MODE 5; WODE 6 with the reactor
vesse! head on.

e A
ACTION:

a. Wwith the S0CS Relief valve inoperable, recuce T”g to less than

200°F, depressurize and vent the RCS through a greater than or equa’
o~ to 5.6 square inch vent within the next 8 hours.

 With one or both SOCS Relief valve isclaticn valves in 2 single
- $0CS Relief valve fsolation valve pair (valve pair 2WV8337 and
2HV9139 or valve pair 2WV9177 and 2HV93T78) closed, open the closed
valve(s) within 7 days or reduce Tavg to 1ess than 200°F, cepres®

surize and vent the RCS through a greater than or equal %o 5.8
inch vent within the next 8 hours.

c. In the event either the SOCS Relief Valve or an RCS vent is used %2
mitigate an RCS pressure transient, a Special Report shall te prepared
and submitted to the Commission pursuant 1o Specification £.9.2
within 30 days. The report shall describe the circumstances initie
ating the transient, the effect of the SOCS Relfef Valve or RCS vent
on the transient and any corrective action necessary to prevent
recurrence.

d. The previsions of Spacificaticn 3.0.4 are not applicadle.

SURVEILLANCE REQUIREMENTS

44.8.3.1.1 The SOCS Relief Valve shall be demonstrated QPERABLE by

a. Verifying at least once per 72 hours when the SOCS Relief Valve 15
being used for overpressure protection that SOCS Relief Valve
Tsolation valves 2HV9337, 2HV9239, 2HVS377 and 2HV9378 are open.

e
o

j  *For valve temperatures less than or equal to 130°F.

SAN ONCFRE = UNIT 2 /4 4-32 AMENOMENT NO. 70




gEaCTCR CCCLANT SYSTEM

—

ovERPRESSURE PROTECTICN Sy§™ivs

- -

acs TEMPERATURE > 312°F

LIMITING CONOITION FOR CPERATION

3.4.8.3.2 At laast one of the fallowing overpressure proetection systiams snal)
pe CPERABLE:
a.  The Shutdown Cooling System Relief valve (PSV349) with
1) A lift setting of 406 £ 10 psig®, and
2) Relief Valve isolation valves 2HY9337, 2HVS339, 2HVSITT and
2HV9378 open, or,
5. A minimum of one pressurizer code safety valve with a 1ift setting
of 2500 psia * 1X*~.
APPLICABILITY: MOOE 4 with RCS temperature above that specified in Tadble
3,83,
ACTICON:
a. With no safety or relief valve OPERABLE, be in COLD SHUTDOWN and vent the

RCS through a greater than or equal to 5.6 square inch vent within the
next 8 hours. _

D. In the event the SOCS Relief Valve or an RCS vent is used to mitigate an
RCS pressure transient, a Special Report shall be prepared and submitted
to the Commission pursuant to Specification 6.8.2 within 30 cays. The
repert shall describe the circumstances initiating the transient, the
effect of the SOCS Relief Valve code safety valve or RCS vent on the
transient and any corrective action necessary to prevent recurrence.

SURVEILLANCE REQUIREMENTS

4.4.8.3.2.1 The SOCS Reliaf Valve shall be demenstrated CPERABLE Ddy:

a. Verifying at least once per 72 hours that the SOCS Relief Valve
iselation valves 2HVS337, 2HVS339, 2HVS377 and 2HVS3T8 are cpen when
the SOCS Relief Valve is being used for overpressure protection.

b. varifying relief valve setpoint at least ¢once per 30 months when
tested pursuant to Specification 4.0.5. .

4.4.8.3.2.2 The pressurizer code safety valve has no additional surveillance
requiresents other than those required by Specification 4.0.5.

4.4.8.3.2.3 The RCS vent shall be verified to be cpen at least cnce per 12 hours
when the vent is being used for overpressure protection, except when the vant
pathway is provided with a valve which is locked, sedaled, or otherwise secured 7
the cpen position, then verify these valves cpen at least once per 31 2ays.

*For valve temperatures less than or equal to 130°F.

**The 1ift setting pressure shall correspend to ambient conditions of the vale
at nominal operating temperature and pressure.

SAN ONOFRE = UNIT 2 1/4 4-33 AMENDMENT ¥0. 72
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cuR:/TEMPERATURE LIMITS (Csatinued)

The . "*up and ceoidewn 1imit curves (Figures 3.4-2 and 3.4-1) are ccmposite
- ry@gs whiZN wete precared 2y igteraining the most conservative case, with
either the inside or duisice vall controlling, for any neatip rate of up to
s0%F/hr or ccoldewn rate of up t9 100°F/hr. The heatup and ccoldown curves
were prepared based upon the most limiting value of the predicted agjusted
~eference temperature at the end of the service periocd, and they incluce
adjustments for possidle erraors in the pressure and temperature $ensing

*fstruncﬂts. »

»

The reactor vesse) materials have Deen rested to determine their initial
RTnrs the results of these tests are shown in Tadle 8 3/4.4-1. Reactor cpera-
::ER and resyltant fast neutron (E greater than [ Mev) irradiation will cause
an increase in the RT ... Thersfore, an adjusted reference temperature, Dased
vpon the fluence and Egzp.r and nickel contant of the material in questieon,
can be predicted using FSAR Tadble . 2-5 and the recommendaticns of Regulatery
Guide 1.99, Revisien 2, "Radiation Emprittlement cf Reactor Vesse) Materials.’
The heatup and cocldown limit curves, Figures 3.4-2 and 3.4-3, include predicted
adjustments for this shift in RT at the end of the acplicable service pericd,
as well as adjustments for possngI errors in the pressure and temperature sensing
instruments.

The actua) shift in RT T of the vesse] material will be established
periodically during opcratign by remeving and evaluating, in accordance with
ASTM E18%-73 and 10 CFR 50 Appendix M, reactor vesse)l material irradiation sur
veillance specimens installed near the ingide wall of the reactor vesseal 'n

<=2 care ared. The surveillance specimen withdrawal schedula is shown in

Tanle 4.4-5.  Since the neutron spectrd at the irradiatien samples and vessel
ingice radius are essentially identical, the measured transiticn shift for a
sample can be applied with confidence 1o the adjacent section of the reactor
esse) taking into account the location of the sample closer to the core than
the vessel wall by means of the Lead factor. The heatup and cooldown curves
sust be recalculated when the delta RT T determined from the surveillance
capsule is different froam the calculatgg delta RTNDT the equivalent capsule
radiation exposurs.

The pressure-temperature limit 1ines shown on Figure 3.4-2 and 3.4-3 for
reactor criticality and for insarvice leak and hydrestatic testing have Deen
srovided %o assure compliance with the sinimun temparature reguirements of
Appendix G-to 10 CFR S0.

The saxinum ITN for all reactor coclant system pregsure-retaining
materials, with the QIccption of the reactor pressure vessel, has Deen ceters
mined to be 30°F. The Lowest Service Temperature 1imit 1ine shown on
Figure 3.42 and 3.4-1 is Dasad upon this RT since Article NB-2332 (Summer
Addenda of 1972) of Section III of the ASME !QI\.? and Pressure Vessel Coce
requires the Lowest Service Temperature to ne RT + 100°F for piping, pumes
and valves. Below this temperature, the system pﬁﬂlsur. must be limitec to 2
maximum of 20% of the system's hydrostatic test prassure of 3125 psia.

The limitaticns imposed on the pressurizer heatup and cooldown rates anc
spray water temperature differential are provided to assure that the pres:
surizer is cperated within the design criteria assumed for the fatigue analys's
performed in accordance with the ASME Code requirements.

SAN ONOFRE-UNIT 2 8 3/4 47 AMENDMENT NO. 70




TABLE B 3/4.4-1

REACTOR VESSEL TOUGHNESS

Minimum Ups
Shelf Cv envrqy

Temperature of
Drop Charpy V-Notch

¢ LINN-3440NO NYS

8-t v/¢ 8

Weight @30 @50 for Longitudinal
Piece No. Code No. Material Vessel location Results ft - 1b - ft - 1b Direction-ft 1ib
215-01 C-6403-1  A533GRBCL-1  Upper Shell Plate 40 15 35 130
215-01 C-6403-2 " . 0 20 25 133
215-01 C-6403-3 " - =10 20 45 131
215-03 C-6404-1 " Intermediate Shell Plate -30 10 50 145
215-03 C-6404-2 . g -20 20 50 155
215-03 C-6404-3 ¥ ’ -20 10 50 131
215-02 C-6404-4 " Lower Shell Plate -10 -5 25 124
215-02 C-6404-5 - * -20 10 25 134
215-02 C-6404-6 . " -10 -20 0 151
238-02 C-6401 A508C1-2 Vessel Flange Forging =10 =70 “35 118
209-02 C-6402 " Closure Head Flange -10 -90 -40 142
Forging
205-02 C-6410-1 " Inlet Nozzle Forging 20 -40 -35 130
205-02 C-6410-2 . " 0 -20 -5 135
205-02 C-6410-3 . ~ 0 ~15 ~15 140
205-02 C-6410-4 " g 0 -65 =50 140
205-06 C-6411-1/_" Outlet Nozzle Forging -100 -30 -10 140
205-06 cea11-2 [~ "y . 0 -35 -10 140
232-01 C-6424 [ A5IGRBCL-1  Bottom Head Torus =50 ~20 10 122
232-02 C-6425/ 5 .." Bottom Head Dome -50 -30 -20 136
205-03 C-6428-1 AS08CL-1  Inlet Nozzle Forging S/E  -30 -70 -50 174
205-03 C-6428-2 | /‘" ! -39 -70 -50 174
205-03 c-6428-3 /" ~ =30 -70 -50 174
205-03 c-6428-4 " : -30 -70 -50 174
205-07 C-6429-1 ‘;’ - Outlet Nozzle Ext. -30 -40 -25 229
‘ f Forging
205-07 C-6429-1 [; " x -30 -40 -25 229
231-02 C-6430-1 “A533GRBCL-1  Closure Head Peels +10 20 55 118
231-02 C-6431-1 : 3 -20 10 50 100
231-02 C-6432-1 . a -10 -15 45 115
231-02 C-6432 " Closure Head Dome -10 =15 45 115
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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 With the reactor vessel head bclts temsioned’,—¥-the Reactor
Coolant System {except the pressurizer) temperature and pressure shall be
lTimited in accordance with the limit lines shown on Figures 3.4-2, and-+igure
3-4-3; 3.4-4, 3.4-5, 3.4-6, and 3.4-7 during heatup, cooldown, criticality,
bettupy and inservice Jeak and hydrostatic testing with:

& oL 5 AE 4 : Cad il it ndid.2

Rowt period with RO cold leg temperatore dess than Hededb o
maximum heatup of 60°F in any eme l-hour period with RCS cold leg
temperature equal to or greater than 163 86 °F.

temperatures—tess—than 1035k A maximum cooldown ef-384+ as
specified by Figure 3.4-5 in any eme 1-hour period with RCS cold
Teg temperature less than 345 or equal to 143 °F. A maximum
cooldown of 100°F in any eme l-hour period with RCS cold leg
temperature greater than 145 143 °F.

R A maximum temperature change oi tess—than-er—equat—te 10°F in any

ore l-hour period during inservice hydrostatic and leak testing
operations above the heatup and cooldown limit curves.

d. A minimum temperature of 86°F to tension reactor vessel head
bolts.

With the reactor vessel head bolts detensioned, the Reactor Coolant System
(except the pressurizer) temperature shall be limited to a maximum heatup or
cooldrwn of 60°F in any 1-hour period.

APPLICABILITY: At all times.

ACTION:

With any of the above limits exceeded, restore the temperature and/or pressure
to within the Timit within 30 minutes; perform an engineering evaluation to
determine the effects of the out-of-1imit 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 Teast HOT
STANDBY within the next 6 hours and reduce the RCS T = and pressure to less
than 200°F and 500 psia, respectively, within the foi]owing 30 hours.

" With the reactor vessel head bolts detensioned, RCS cold leg temperature may
be less than B6°F.
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REACTOR COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS
REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS

4.4.8.1.1 The Reactor Coolant System temperature and pressure shall be
determined to be within the limits at lTeast 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 50 Appendix H in accordance with the schedule
in Table 4.4-5. The results of these examinations shall be used to update
Figures 3.4-2 and-3-4-3 3.4-4 through 3.4-7. Recalculate the Adjusted
Reference Temperature based-en—the-greatereof-the following: in accordance
with Regulatory Guide 1.99, Revision 2, "Radiation Embrittiement of Reactor
Vessel Materials," May 1988.

#——Fhe-mean—vatue—of shiftin—referencetemperatureforplates
coedbd 3 s

3’ "Ridiitfﬂﬂ EME"‘%‘]EME" FREHE*E‘ "EEEE] "itEl‘ii]E " "i!'
1988
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Table 3.4-3

Low Temperature RCS Overpressure Protection Range

Operating Period, EFPY Cold Leg Temperature, °f
During During
Heatup Cocldown

4-+te—10 Until 8 (Normal Operation) = 332 238 < 287 221

Until 8 (Remote Shutdown Operation) * =221

¥ Neat?p operations are not normally performed from the Remote Shutdown
panels.
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REACTOR COOLANT SYSTEM
OVERPRESSURE PROTECTION SYSTEMS
RCS TEMPERATURE = 332 238°F
LIMITING CONDITION FOR OPERATION

3.4.8.3.1 At least one of the following overpressure protection systems
shall be OPERABLE:

a. The Shutdown Cooling System Relief Valve (PSV 9349) with:
1) A 1ift setting of 406 + 10 psig’, and

2) Relief Valve isolation valves 2HV9337, 2HV9339, 2HV9377 and
2HV9378 open, or,

b. The Reactor Coolant System depressurized with an RCS vent of greater
than or equal to 5.6 square inches.

| APPLICABILITY: Mode 4 when the temperature of any one RCS cold Teg is less

than or equal to that specified in Table 3.4-3; MODE 5; MODE 6 with the reactor
vessel head on.

ACTION:

a. With the SDCS Relief Valve inoperable, reduce T . to less than
200°F, depressurize and vent the RCS through a greater than or equal
to 5.6 square inch vent within the next 8 hours.

b. With one or both SDCS Relief Valve isolation valves in a single SDCS
Relief Valve isolation valve pair (valve pair 2HV9337 and 2HV9339 or
valve pair 2HV9377 and 2HV9378) closed, open the closed valve(s)
within 7 days or reduce T, to less than 200°F, depressurize and

vent the RCS through a greater than or equal to 5.6 inch vent within
the next 8 hours.

C. In the event either the SDCS Relief Valve or an RCS vent is used to
mitigate an RCS pressure transient, a Special Report shall be
prepared and submitted to the Commission pursuant to Specification
6.9.2 within 30 days. The report shall describe the circumstances
initiating the transient, the effect of the SDCS Relief Valve or RCS

vent on the transient and any corrective action necessary to prevent
recurrence.

| d. The provisions of Technical Specification 3.0.4 are not applicable.

| SURVEILLANCE REQUIREMENTS
| 4.4.8.3.1.1 The SDCS Relief Valve shall be demonstrated OPERABLE by:

a. Verifying at least once per 72 hours when the SDCS Relief Valve is
being used for overpressure protection that SDCS Relief Valve
isolation valves 2HV9337, 2HV9329, 2HV9377 and 2HVS378 are open.

" The 1ift setting pressure applicable to Fer valve temperatures of less than or l
equal to 130°F.
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REACTOR COOLANT SYSTEM

OVERPRESSURE PROTECTION SYSTEMS
RCS TEMPERATURE >332 238°F
LIMITING CONDITION FOR OPERATION

3.4.8.3.2 At least one of the following overpressure protection systems
shall be OPERABLE:

a. The Shutdown Cooling System Relief Valve (PSV 9349) with:
1) A 1ift setting of 406 + 10 psig’, and

2) Relief Valve isolation valves 2HV9337, 2HV9339, 2HV9377 and
2HV9378 open, or,

b. A minimum of one pressurizer code safety valve with a 1ift setting of
2500 psia * 1% .

APPLICABILITY: Mode 4 with RCS temperature above that specified in Table 3.4-3.

ACTION:
a. With no safety or relief valve OPERABLE, be in COLD SHUTDOWN and vent
the RCS through a greater than or equal to 5.6 square inch vent
within the next 8 hours.

b. In the event the SDCS Relief Valve er—anRES—vent is used to mitigate
an RCS pressure transient, a Special Report shall be prepared and
submitted to the Commission pursuant to Specification 6.9.2 within 30
days. The report shall describe the circumstances initiating the
transient, the effect of the SDCS Relief Valve code safety vaive e¥
RES-—vent on the transient and any corrective action necessary to
prevent recurrence,

SURVEILLANCE REQUIREMENTS
4.4.8.3.2.1 The SDCS Relief Valve shall be demonstrated OPERABLE by:

a. Verifying at least once per 72 hours that the SDCS Relief Valve
isolation valves 2HV9337, 2HV9339, 2HV9377 and 2HV9378 are open when
the SDCS Relief Valve is being used for overpressure protection.

b. Verifying relief valve setpoint at least once per 30 months when
tested pursuant to Specification 4.0.5

4.4.8.3.2.2 The pressurizer code safety valve has no additional surveillance
requirements other than those required by Specification 4.0.5.

" The 1ift setting pressure applicable to—Fer valve temperatures of less than or
. equal to 130°F.
The 1ift setting pressure shall correspond to ambient conditions of the valve
at nominal operating temperature and pressure.
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BASES

REACTOR COOLANT SYSTEM

PRESSURE/TEMPERATURE LIMITS (Continued)

The heatup and cooldown limit curves for normal operation (Figures 3.4-2
and 3-4-3 3. 4~§§ and the cooldown limit curve for remote shutdown cperation
(Figure 3.4-6) are composite curves which were prepared by determining the most
conservative case, with either the inside or outside wall controlling, for any
heatup rate of up to 60°F/hr or cooldown rate of up to 100°F/hr. The limit 1
curves for Remote Shutdown operation are determined using the Total Loop
Uncertainties (TiUs) for temperature and pressure for the Remote Shutdown Panel
instruments in which the pressure TLUs are higher than those for the Control Room
shutdown instruments. The heatup and cooldown curves were prepared based upon
the most 11m1t1ng value of the predicted adjusted reference temperature at the
end of the service period, and they 1nclude adjustments for pessible-errors—in

instrument uncertainties, and
static and dynamic heads.

The reactor vessel materials have-been were tested prior to reactor startup
to determine their initial RT,.. The results of these tests and the updates
resulting from the evaluation of material pruperties in response to Generic
Letter 92—01. "Reactor Vessel Structural Integrity," Revision 1 are shown in
Table B 3/4.4-1. Reactor operation and resultant fast neutron (E greater than i
1 MeV) irradiation will cause an increase in the RT,,,. Therefore, an adjusted
reference temperature, based upon the fluence and copper and nickel content of
the material in question, can be predicted using FSAR Table 5.2-5 and the
recommendations of Regu]atory Guide 1.99, Revision 2, "Radiation Embrittlement of
Reactor Vessel Materials." The heatup limit curye {Figur! 3.4-2) and the
cooldown 1imit curves, Figures 3.4-3 4 and 3.4-6, include predicted adjustments |

for this shift in RT,!m at the end of the appllcable serv1ce per1od as well as
adjustments for pe - -3 : - : . : : l

instruments instrument unc:rtainties. and static aad dyaauic heads.

The actual shift in RT,,, of the vessel material will be established
periodically during operation by removing and evaluating, in accordance with ASTM
£E185-73 and 10 CFR 50 Appendix H, reactor vessel material irradiation
surveillance specimens installed near the inside wall of the reactor vessel in
the core area. The surveillance specimen withdrawal schedule is shown in Table
4.4-5. Since the neutron spectra at the irradiation samples and vessel inside
radius are essentially identical, the measured transition shift for a sample can
be applied with confidence to the adjacent section of the reactor vessel taking
into account the location of the sample closer to the core than the vessel wall
by means of the Lead Factor. The heatup and cooldown curves must be recalculated
when the delta RT,,, determined from the surveillance capsule is different from
the calculated deqta RT,,; for the equivalent capsule radiation exposure.

The pressure-temperature limit 1ines shown on Figure 3.4-2 amd-3-4-3 for
reactor criticality and for inservice leak and hydrostatic testing have been
provided to assure compliance with the minimum temperature requirements of
Appendix G to 10 CFR 50.
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The maximum RT,, for all reactor coolant system pressure-retaining
materials, with the exception of the reactor pressure vessel, has been determined
to be 90°F. The Lowest Service Temperature 1imit line shown on Figures 3.4-2,
and-3.4-3 4, and 3.4-6 is based upon this RT,, since Article NB-2332 (Summer
Addenda of 1972) of Section 111 of the ASME Boiler and Pressure Vessel Code
requires the Lowest Service Temperature to be RT,, + 100°F for piping, pumps and
valves. Below this temperature, the system pressure must be limited to a maximum
of 20% of the system's hydrostatic test pressure of 3125 psia.

The limitations imposed on the pressurizer heatup and cooldown rates and
spray water temperature differential are provided to assure that the pressurizer
is operated within the design criteria assumed for the fatigue analysis performed
in accordance with the ASME Code requirements.

The Low Temperature Overpressure Protection (LTOP) enable temperatures are
based upon the recommendations of NUREG-0B00 Branch Technical Position (BTP) RSB
5-2, Revision 1, "Overpressurization Protection of Pressurized Water Reactors
While Operating at Low Temperatures." BTP RSB 5-2, Revision 1 defines the enable
temperature as "the water temperature corresponding to a metal temperature of at
least RT,,, + 90°F at the beltline location (1/4t or 3/4t) that is controlling in
the kppem]ix 6 limit calculations."
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215-01
215-01
215-01

215-03
215-03
215-03

215-02
215-02
215-02

238-02
209-02
205-02
205-02
205-02
205-02

205-06
205-06

232-01
232-02
205-03
205-03

205-03
205-03

iece No.

Code No.

C-6403-1
C-6403-2
C-6403-3

C-6404-1
C-6404-2
C-6404-3

C-6404-4
C-6404-5
C-6404-6

C-6401
C-6402
C-6410-1
C-6410-2
C-6410-3
C-6410-4

C-6411-1
C-6411-2

C-6424
C-6425
C-6428-1
C-6428-2

C-6428-3
C-6428-4

Material

A533GRBCL-1
A533GRBCL-1
A533GRBCL-1

AS33GRBCL-1
A533GRBCL-1
AS33GRBCL-1

A533GRBCL-1
A533GRBCL-1
A533GRBCL-1

A508(C1-2
A508C1-2
AS08C1-2
A508C1-2
A508C1-2
AS0BC1-2

A508C1-2
A508C1-2

A533GRBCL-1
AS33GRBCL-1
A508CL-1
AS08CL-1

AS08CL-1
AS08CL-1

TABLE B 3/4.4-1

REACTOR VESSEL TOUGHNESS

Temperature of Minimum Upper
Drop Charpy V-Notch Shelf Cv energy
Weight @ 30 €& 50 for Longitudinal

Vessel Location Results ft - 1b - ft - 1b Direction-ft 1b
Upper Shell Plate 40 15 35 130 1
Upper Shell Plate 0 20 25 133
Upper Stell Plate -10 20 45 131
Intermed. Shell Plate -30 10 40 50 80 45 119
Intermed. Shell Plate -20 10 26 70 50 80 155 113
Intermed. Shell Plate =20 16 70 56 B8O 131 99
Lower Shell Plate -10 -5 -40 25 BO 124 104
Lower Shell Plate -20 0 50 28 70 134 118
Lower Shell Plate -10 26 50 & 50 151 124
Vessel Flange Forging -10 -70 -35 148
Closure Head Flange -10 -90 -40 142
Forging
Inlet Nozzle Forging 20 -40 -35 130
Inlet Nozzle Forging 0 -20 -5 135
Inlet Nozzle Forging 0 -15 -15 140
Inlet Nozzle Forging 0 -65 -50 140
Outlet Nozzle Forging -100 -30 -10 140
Outlet Nozzle Forging 0 -35 -10 140
Bottom Head Torus -50 -20 10 122
Bottom Head Dome -50 -30 -20 136
Inlet Nozzle Forging S/E -30 -70 -50 174
Inlet Nozzle Forging S/E -30 -70 -50 174
Intet Nozzle Forging S/E -30 -70 -50 174
Inlet Nozzle Forging S/E -30 -70 -50 174




TABLE B 3/4.4-1 (Continued) ’

Temperature of Minimum Upper
Drop Charpy V-Notch Sheif Cv energy
Weight @ 30 @ 50 for Longitudinal
Piece No. Code No. Material Vessel Location Results ft - 1b - ft - 1b Direction-ft ib
205-07 C-6429-1 AS08CL-1 Outlet Nozzle Ext. Forging -30 -40 -25 229
205-07 C-6429-1 A508CL-1 Dutiet Nozzle Ext. Forging -30 -40 -25 229 |
231-02 C-6430-1 A523GRBCL-1 Closure Head Peels 10 20 55 118
231-02 C-6431-1 AS33GRBCL-1 Closure Head Peels -20 10 50 100
231-02 C-6432-1 A533GRBCL-1 Closure Head Peels -10 -15 45 115
231-02 C-6432 A533GRBCL-1 Closure Head Dome -10 -15 45 115

SRR




ENCLOSURE 3

TECHNICAL SPECIFICATION PAGES CONTAINING THE CHANGES WHICH WERE PREVIOUSLY
REQUESTED IN AMENDMENT APPLICATION NO. 113 (PCN-358) DATED DECEMBER 20, 1991,
AMENDMENT APPLICATION NO. 117 (PCN-354) DATED SEPTEMBER 3, 1992, AND

ARE BEING REQUESTED IN THIS LICENSE AMENDMENT APPLICATION NO. 118 (PCN-335)

SAN ONOFRE UNIT 2
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REACTOR COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS

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.

4.4.8.1.2 The reactor vessel material irradiation surveillance specimens
shall be removed and examined, to determine changes in material properties;—at
the—intervals as required by 10 CFR 50 Appendix H. inaccordance-with-the
schedule—in—Ttable-4-4-6 The results of these examinations shall be used to
update Figures 3.4-2 and 3-4-3 3.4-4 through 3.4-7. Recalculate the Adjusted

Reference Temperature based—ea—%he—gFea%e¥—e4—%he—4o44ow+ng+ in accordance with
Regulatory Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor Vessel
Materiais," May 1988.
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REACTOR COOLANT SYSTEM

OVERPRESSURE PROTECTION SYSTEMS

RCS TEMPERATURE = 332 238°F

LIMITING CONDITION FOR OPERATION

3.4.8.3.1

No more than two high-pressure safety injection pumps shall be

peN”

OPERABLE and at least one of the following overpressure protection systems shall | 35§

be OPERABLE:

a.

or,

The Shutdown Cooling System Relief valve (PSV9349) with:

1) A lift setting of 406 + 10 psig’, and

2) Relief Valve isolation valves 2HV9337, 2HV9339, 2HV9377 and
2HVY378 open;—e¥s

The Reactor Coolant System depressurized with an RCS vent of greater
than or equal to 5.6 square inches.

APPLICABILITY: MODE 4 when the temperature of any one RCS cold leg is less than

or equal to
MODE 6 with
not vented.

ACTION:

a.

that the enable temperatures specified in Table 3.4-3; MODE 5; and
when the reactorvessel head is on the reactor vessel and the RCS is

With the SDCS Relief Valve inoperable, reduce T . to less than
200°F, depressurize and vent the RCS through a greater than or egual
to 5.6 square inch vent within the next 8 hours.

With one or both SDCS Relief Valve isolation valves in a single SDCS
Relief Valve isolation valve pair (valve pair 2HV9337 and 2HV9339 or
valve pair 2HV9377 and 2HV9378) closed, open the closed valve(s) or
power-lock open the other SDCS Relief Valve isolation valve pair
within #—days 24 hours, or reduce T, to less than 200°F,
depressurize and vent the RCS through a greater than or equal to 5.6
inch vent within the next 8 hours.

With more than two high-pressure safety injection pumps OPERAELE,

secure the third high-pressure safety injection pumz'by racking out

;t; motor circuit breaker or locking close its discharge valve within
ours.

" The 1ift setting pressure applicable to fer valve temperatures of less than or
equal to 130°F.
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REACTOR COOLANT SYSTEM

BASES
PRESSURE/TEMPERATURE LIMIiTS (Continued)

The heatup and cooldown limit curves for normal operation (Figures 3.4-2 fxuV’
and 3.4-3 3.4-45’ and the cooldown 1imit curvc for remote shutdown operation
{Figure 3.4-6) are composite curves which were prepared by determining the most
conservative case, with either the inside or outside wall controlling, for any
heatup rate of up to 60°F/hr or cooldown rate of up to 100°F/hr. The limit
curves for Remote Shutdown operation are determined using the Total Loop Pﬂ‘
Uncertainties (TLUs) for temperature and pressure for the Remote Shutdown Panel 13¢
instruments in which the pressure TLUs are higher than those for the Control Room
shutdown instruments. The heatup and cooldown curves were prepared based upon
the most Timiting value of the predicted adjusted reference temperature at the
end of the service period, and they include adjustments for . }

she 4 instrument uncertainties, and

static and dynamic heads.

The reactor vessel materials have-been were tested prior to reactor startup F'/
to determine their initial RT,,,. The results of these tests and the updates 335
resuiting from the evaluation of material properties in response to Generic
Letter 92-01, "Reactor Vessel Structural Integrity," Revision 1 are shown in
Table B 3/4.4-1. Reactor operation and resultant fast neutron (E greater than %
1 MeV) irradiation will cause an increase in the RT,,. Therefore, an adjusted
reference temperature, based upon the fluence and copper and nickel content of
the material in question, can be predicted using FSAR Table 5.2-5 and the
recommendations of Regulatory Guide 1.99, Revision 2, "Radiation Embrittlement of
Reactor Vessel Materials." The heatup 1imit curve (Figure 3.4-2) and the F;ﬂk
cooldown 1imit curves, Figures 3.4-3 4 and 3.4-6, include predicted adjustments |‘9§‘
for this shift in RTy, at the end of the applicable service period, as well as

adjuctments for pessible errors i -the Pressure and temperatore Sensing ft”’
wstruments instrument uncertainties, and static and dynamic heads. ] 335

The actual shift in RT,,, of the vessel material will be established
periodically during operation by removing and evaluating, in accordance with ASTM
E185-73 and 10 CFR 50 Appendix H, reactor vessel material irradiation
surveillance specimens installed near the inside wall of the reactor vessel in
the core area. The surveiliance specimen withdrawal schedule is shewn—inJable r"{;
4-4-5 maintained in the FSAR. Since the neutron spectra at the irradiation |
samples and vessel inside radius are essentially identical, the measured
transition shift for a sample can be applied with confidence ?: the adjacent
section of the reactor vessel taking into account the location of the sample
closer to the core than the vessel wall by means of the Lead Factor. The heatup
and cooldown curves must be recalculated when the delta RT,,, determined from the b
surveillance capsule is different from the calculated delta RT,,, for the l!:;gr
equivalent capsule radiation exposure. i

The pressure-temperature limit lines shown on Figure 3.4-2 and-3-4-3 for |f*gv'
reactor criticality and for inservice leak and hydrostatic testing have been 3

provided to assure compliance with the minimum temperature requirements of
Appendix G to 10 CFR 50.
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