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REACTOR LU

COOLANT SYSTEM

.

r‘\\"{CEQ- {;!zgi EB“’E! T”:N sy:'li"i
Re MP b J

1 4.9 3.1 No more than two high-pressure safety injection pumps shall be
OPERABLE and at least one of the following rverpressure protection systems
s.u1l be OPERABLE:

a. The Shutdown Looling System Relief Valve (PSVS349) with:

1) A 1ift setting of 406 ¢ 10 psig®, and
2) Relief valve isolation valves 3:'V9337, 3HVS339, 3HVE377, and
3HVE3TB open

or,

b. The F .c.rr Coolant System depressurized with an RCS vent of greater
than «~ < 1 to 5.6 square inches.

£££Lliﬂilkll¥= ¥,0f 4 when the temperature of any one RCS cold lag 1s less
than or equa) to the enable temperatures specified in Table 3.4-3 MODE 5; and
MODE 6 when the head is on the reactor vessel and the RCS is not vented.
A'!my:

a. With the SDCS Nelief Valve inoperable, reduce T, to less than
200°F, depressurize and vent the RCS through a greater than or egue’
to 5.6 square inch vent within the next 8 hours.

b. With one nr both SDCS Relief Valve isolation valves in a single SOCS
Relief Valve isolation valve pair (valve pair 3HVS337 and 3HVO338 or
valve pair 3HV8377 and 3HVS378) closed, open the closed valve(s) or
power-lock open the other SOCS Relief Valve isolation valve pair
within 24 hours, reduce T . to less than 200°F, depressurize and
vent the RCS through a greater than or equal to 5.6 inch vent with'n
the next 8 hours.

¢. With more than two high-pressure safety injection pumps OPERABLE,
secure the third high-pressure safety injection pump by racking cut
its motor curcuit breaker or locking close its discharge valve
within 8 hours.

*The 1ift setting pressure applicable to valve temperatures of 1ess than or equal
to 130°F,
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REACTOR COCLANT SvSTEM

BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

The heatup ang cooldown 1imit curves (Figures 3.4+2 and 3.4-3) are
composite Curves which were prepared by determining the most conservative
case, with either the inside or outsice wall controlling, for any heatup rate
of up to 60°F/hr or cooldown rate of up to 100°F/hr. The heatup and cocldown
turves were prepared based upon the most 1imiting value of the predicted
a0 usteQ reference temperature at the end of the service period ingicated on
Figures 3.4-2 g 3,43,

The reactor vesse! materfals have been tested to determine their initia’
RTypy: “he results of these tests are shown in Table B 3/4.4-1. Reactor
oocuztion and resyultant fast neutron (E greater than 1 Mev) irradiation will
cause an increate in the RT .. Therefore, 4n adjusted reference temperature.
based upon the fluence ang ?Bgoor and nicke! content of the m terial in l
question, can be predicted using FSAR Table 5.2-5 and the recommendations of
Regu'atory Guide 1.99, Revision 2, "Ragiation Embrittlement of keactor Vesse! !
Materials." The heatup and coo'down 1imit curves, Figures 3.42 and 3.4-3, !
inclvde predicted adjustments for this shift in RT at the end of the appiic
ab'e service period, as wel!l as adjustments for po!qyblo errors in the pressure
ang temperature sensing instr . ats.

The actual shift in RY ¢ Of the vessel material will be estab!ished
periogically durin op'rat1§R by removing and evaluating, in accordance with
ASTM T185+73 ang 10 CFR Appendix M, reactor vesse! materia)l i=radisiion sur-
veillance specimens installed near the inside wall of the reactor vesse! 7

ihe core area. The surveillance specimen withdrawa) schedule is shown in

Tab'le 4 4-5.  Since the neutron spectra &t the irragiation samples and vesse!
‘nside racius are essentially identical, the measured transition shift for a
samp’'e 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 vesse! wall by means n* ihe Lead Factor. The heatup "3 cooldown curves
must De recalculated when the delta RT T gdetermined from the surveillance
capsule is gifferent from the caIculatua delta RTNUT for the equivalent capsu'e
ragiaticn exposure.

The pressyure-temperature iimit lines shown on Figures 3.4-2 and 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.

The maximum RT~ for all Reactor Coolant System pressure-retaining
materials, with the RIcoption of the reactor pressure vessel, has been deter-
mined to be 90°F. The Lowest Service Temperature limit line shown on

Figures 3.4-2 and 3.4-3 is based upon this RT~ since Article NB=2322 (Summer
Agdenda of 1972) of Section II] of the ASME Boq‘or and Pressure vVesse! Coce
requires the Lowest Service Temperature to be RT + 100°F for piping, pumps
and valves. Bainw this temperature, the system puezsurﬁ must be limited to a
maximum of 20% of the system's hycrostatic test pressure of 3125 psia.

The l1imitations imposed on the pressurizer heatup and cooldown rates and
spray water temperature different ) a > provided %0 assure that the pres-
surizer is operated within the design criteria assumed for the fatigue analysis
performed in 2rcordance with the ASME Code reguirements.
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TABL” B 3/4.4-)

REACTOR VESSEL TOUGHNESS

Minimum Upper
Sheif Cy energy

Temperature of
Drop Charpy V-Notch

€ LINN-3¥4ONC NVS

weight ®30 @5 for Longitudinal
Piece No. Code M. Material Vessel iocation Resalts ft - b - ft - b Direction-ft Ib
215-01 C-6801-1 AS33GRBCL1 Upper Shell Plate -20 28 4 115
215-01 C-6801-2  AS33GRBCL1 lipper Shell Plate -20 -6 34 106
215-01 C-6801-3 AS3IGRBCL] Upper Shell Plate -20 18 i6 115
215-02 C-6P02-4  AS33GRBCL] {ower Shell Plate -30 32 62 115
215-02 C-6802-5 AS33GRBCL] Lower Shell Plate 0 16 64 1i0
215-02 C-6802-6 AS33GRBCL] Ltower Sheli Plate ~40 32 100 9
215-03 C-6802-1  AS33GRBCL1 Intermediate Shell -20 56 100 9%
o 215-03 C-6802-2 AS33GRBCLI Intermediate Shell -20 40 b 1i3
o 215-03 C-6802-3  AS3IIGRBCIL1 Intermediate Shell -10 43 80 101
F
. 203-02 C-6823 AS08CL 2 Vessel Flange Forging o -30 -15 NA
e
209-02 C-6824-1  ASOBCL2 Closure Head Flange -40 -100 -100 NA
Forging
205-02 C-6829-1 ASO8CL2 Inlet Nozzle Forging 10 -35 -5 109
205-02 C-6829-2 AS08C12 Inlet Nozzle Forging 0 -5% -35 156
205-02 C-6829-31 AS08CL2 Inlet Nozzle forging 10 -25 35 112
205-02 C-6829-4  AS08BCL? Inlet Nozzle Forging io ~30 25 108
205-06 C-6830-1 A>O8CL2 Cutlet Nozzle Forging ~-10 -30 -5 125
— 20506 C-6830-2 ASO8BCL?2 Gutlet Nozzle Forging - 10 -20 ~5 in
H 232-01 C-6840- 1 ASIIGRBCL Bottom Head Tor+s -50 -0 1] 107
o' 232-02 C-6841-1 AS3IGRBCI 1T Bottom Head Dome -40 10 20 49
=
~o
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A 1 1
4.4 PR TEMPERATUR

REACTOR COOLANT SYSTEM
LIMLTING CONDITION FOR OPERATION

3.4.8.1 With the reactor vessel head bolts tensioned’, the Reactor Zoolant
System (except the pressurizer) temperature and pressure shzil be limited in
accordance with the limit lines shown on Figures 3.4-2, 7+8-3; 3.4-4, avd

3.4-5, 3.4-6, and 3.4-7 during heatup, cooldown, criticelity, and inservice leak
and hydrostatic testing with:

A A mar il Beatup ab Spec !t red by bigure 3.4-4 0 sy J-hous perioed
A mavimum heatup of 9“(7’

60°F+=1in any 1-hcur period with RCS cold leg temperatu-e greater
than i63¢ or equal to 86° F.

h. A maximum cooldown as specified by Figure 3.4-5 in any 1-hour period

with RCS cold leg temperature less than 326 or equal to 147¢F. A |Sup
maximum cooldown of 100°F in any l-hour period with RCS cold leg
temperature greater than 126 147¢F. |§U{77'

c. A maximum temperature chan?e of 10¢F in any l-hour geriod during
inservice hydrostatic and leak testing operations above the heatup
and cooldown limit curves.

d. A minimum temperature of B6°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
cooldown 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 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, and pressure to less than

200°F and 500 psia, respectively, within the ?ollowing 30 hours,

" With the reactor vessel head bolts detensioned, RCS cold leg temperature may
be less than 86°F,

SAN ONOFRE-UNIT 3 3/4 4-28 AMENDMENT NO.



REACTOR COOLANT SYSTEM
3/4.4.8 PRESSURE/TEMPERATURE LIMITS
REACTOR COOLANT SYSTEM

LiNiTING_CONDITION FOR_OPERATION
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 incervice 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 requirad by 10 CFR 50 Appendix H in accordance with the schedule
in Table 4.4-5, The results of these examinations shall be us~d to update
Figures 3.4-2 and 3+4-3 3.4-4 through 3.4-7. Recalculate the Adjusted
Reference Temperature based-onthe -greaterof -thef . in accordance
with Regulatory Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor
Vessel Materials," May 1988.

SAN ONOFRE-UNIT 3 3/4 4-28a AMENDMENT NO.
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TABLE 3.4-3

Low Temperature RCS Overpressure Protection Range

Operating Period, EFPY

4-te & Until 20 (Normal Operation)

Until 20 (Remote Shutdown Operation)

Cold Leg Temperacure, °f
During Dering
Heatup Looldown
= 302 246 s 267 225
2Pl
b s 225 |

Heatup operations are not normally performed from the Remote Shutdown

panels.
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RCS TEMPERATURE = 362 246°F | w3

3.4,8.3.1 No more than two high-pressure safety injection pumps shall be
OPERABLE and at least one of the following overpressure protection systems
shall he OPERABLE:

a. The Shutdown Cooling System Relief valve (PGv9349) with:
1) A lift setting of 406 + 10 psig’, and

2) Relief valve isolation valves 3HV9337, 3HV9339, 3HV9377, and
3JHVY378 open
or,

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

AP ¢ MODE 4 when the temperature of any cne RCS cold leg is less
than or equal to the enable temperatures specified in Table 3.4-3; MODE 5; and
MODE 6 when the head is on the reactor vessel and the RCS is not vented.

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 3HV9337 and 3HV9339 or
valve pair 3HV9377 and 3HV9378) closed, open the closad valve(s) or
power-lock open the other SDCS Relief vValve isolation valve pair
within 24 hours, 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 OPERABLE,
secure the third high-pressure safety injection pumy by racking out
its motor circuit bre ker or locking close its discharge valve
within & hours.

"The 1ift setting pressure applicable to valve temperatures of less than or equal
to 130°F,
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Piece No.

215-01
215-01
215-01

215-02
215-02
215-02

215-03
215-03
215-03

203-02
205-02
205-02
205-02
205-02
205-02

205-06
205-06

232-01
232-02

Materia!l

AS33GRBCL]
AS33GRBCL 1
A533GRBCLI

AS33GRBCL1
A533GRBCLI
A533GRBCLI

A533GRBCL1
AS33GRBCLI
A5336nBCL1

A508CLZ
A508C12
AS08CL2
A508CL2
A508CL2
A508CL2

A508CL2
AS08CL2

AS33GRBCL
A533GRBCLI

TABLE B 3/4.4-1
REACTOR VESSEL TOUGHNTSS

Minimum Upper

Shelf Cv energy
for Longitudinal
Direction-ft 1b

Temperature of

Drop Charpy V-Notch

Weight @ 30 @ 50
Vessel Location Results v -1b - ft - 1b
Upper Shell Plate -20 28 64
Upper Shell Plate -20 -6 34
Upper Shell Plate -20 18 36
Lower Sheill Plate -30 3240 8270
Lower Shell Plate 0 31840 a4d70
Lower Shell Plate -40 /40 184880
Intermediate Shell -20 5580 100
Intermediate She:l -20 40 ~n70
Intermediate Shell -10 4450 80
Vessel Flange Forging 0 -30 -15
Closure Head Flange -40 -100 )

Forging

Inlet Nozzle Forging 10 -35 5
Inlet Nozzie Forging 0 -55 -35
Inlet Nozzle Forging 10 -25 35
Inlet Nozzle Forging 1C -30 25
Outlet Nozzle Forging -10 -15
Outlet Nozzle Forging -10 -2 -5
Bottom Head Torus -50 -10 0
Bottom Head Dome -40 i0 20

115
106
115

1158
1166
%092

9594 |supd
1135
035 |
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REACTOR COOLANT SYSTEM
BASES
PRESSURE / TEMPERATURE LIMITS (Continued)

The heatup and cooldown limit curves for normal operation (Fi?ures 3.4.2 fwa
and 3.4-34) and the cooldewn linit curve for remote shutdown operation (Figure |’ -q
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 conldown rate of up to 100°F/hr. The limit
curves for Kemote Shutdown operation are determined using the Total Loep f"’“
S

Uncertaintiss (TLUs) for temperature and pressure for the Renote Shutdown Panel
instruments in which the pressure TLUs are higher than those for the Coi trol Room|”
shutdown instruments. The heatup and cooldown curves were prepared based upon
the wost 1imiting value of the predicted adjusted reference temperature at the
end of the service period indicated-on+igures -3-4-2-ane-3-4-3, and they include PCN
adjustments for imstrument uncertainties, and static and dynu‘c heads. NS

The reactor vessel materials have-been were tested prior to reactor startup 24
to determine their initial RT,..; the results of these tests and the updates lfCN'
resulting from the evaluation of material properties in response to Generic 5urd
Letter 92-01, “"Reactor Vessel Structural Integrity," Revision 1 are shown in lr‘?{1
Table B 3/4.4-1. Reactor operation and resultant f.st neutron (E greater than ] 3
MeV) irradiatior will cause an increase in the RT,,.. Therefore, an adjusted
reference temperature, based upon the fluence and copper and nickel content of N,
the materia' in question, can be predicted using FSAR Tahle 5.2-6 & and the lrqu
recommendations of Regu .tory Guide 1.99, Revision 2, "Radiation Embrittlement of °
Reactor Vess:1 Materials." The heatup l1imit curve (Fi?urt 3.4-2) and the 'flﬂ
~0oldown limit curves, Figures 3.4-24, and 3.4-36, include predicted adjustments Y
‘or this shift in RT,, at the end of the applicable service period, as well as

adjustments for : AR the pressure abd temperature Sensihg ((-,é

iasteuments instrument uncertainties, and static and dynamic heads. 5§
The actual shift in RT,,, of the vessel material will be establi:hed

periodically during operation by removing and evaluating, in accordance with 2

ASTM £185-73 and 10 CFR 50 Appendix H, reactor vessel materia! irradiativn sur- |'5£4

veillonce specimens installed near the inside wall of the reactor vessel in

the core area. The surveillance specimen withdrawal schedule is showh-i#- N
Jable-4-4-5 maintained in the FSAR. Since the neutron spectra at the irrediation wil
sarples and vessel inside radius ave 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 cooldowr curves must be recalculated when the delta R1,,, determined from the
surveillancu capsule is different from the calculated delta RT,, for the

equivalent capsule radiation exposure.

The pressure-temperature limit lines shown on Figures- 3.4+? and-3-4-3 for |V‘:{
reactor criticality and for inservice leak and hydrostatic testing have been %S
provided to assure compliance with the minimum temperature requirements of

Appendix G to 10 CFR 50,
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