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REACTOR COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

SURVETLLANCE REQUIREMENTS (Continued)

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. Recalculate the Adjusted Reference Temperature based
on the greater of the following: '

a. The mean value of shift in reference temperature for plates
- C-6404-3%, or

b. The predicted shift in reference temperature for weld seams 3-203A or
3-203B as determined by Regulatory Guide 1.99, Revision 2, "Radiation
Embrittlement of Reactor Vessel Materials," May 1988.

*The most Timiting material in the reactor vessel in accordance with the new
Regulatory Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor Vessel
Materials," May 1988, has changed and are plates C-6404-3. Calculative proce-
dures provided in the new guide should be used to obtain the mean values of
shift in RTNDT of C-6404-3 plates. Calculations are based on the actual shift

in reference temperature as determined by impact testing on the existing plate
C-6404-2 surveillance material. '
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REACTOR VESSEL MATLCRIAL SURVEILLANCE PROGRAM - WITHORAWAL SCHEDULE

TABLE 4.4-5

VESSEL

LOCATION

83°

97°
104°
284°
263°
277°

LEAD
FACTOR

1.15
1.15
1.15
1.15
1.15
1.15

WITHDRAWAL TIMC

Standby
3.2 Erpy
13.6 EIPY
21 EFPY
Standby

Standby




"REACTOR COOLANT SYSTEM

BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

The heatup and 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 outside wall controlling, for any heatup rate of up to
60°F/hr or cooldown rate of up to 100°F/hr. The heatup and cooldown curves

were prepared based upon the most limiting value of the predicted adjusted
reference temperature at the end of the service period, and they include
adjustments for possible errors in the pressure and temperature sensing
instruments.

The reactor vessel materials have been tested to determine their initial
RTN 5 the results of these tests are shown in Table B 3/4.4-1. Reactor opera-
tioR and resultant fast neutron (E greater than I Mev) irradiation will cause
an increase in the RT,n-r. Therefore, an adjusted -reference- temperature, based
upon the fluence and gggper 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 and cooldown limit curves, Figures 3.4-2 and 3.4-3, include predicted
adjustments for this shift in RT at the end of the applicable service period,

as well as adjustments for possing errors in the pressure and temperature sensing
instruments. : )

The actual shift in RTN T of the vessel material will be established
periodically during operatioR by removing and evaluating, in accordance with
ASTM E185-73 and 10 CFR 50 Appendix H, reactor vessel material irradiation sur-
veillance specimens installed near the inside wall of the reactor vessel in
tne 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 RTN T determined from the surveillance
capsule is different from the ca1cu]ate8 delta RTNDT the equivalent capsule
radiation exposure. ' '

, The pressure-temperature 1imit lines shown on Figure 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 RTN T for all reactor coolant system pressure-retaining
materials, with the Qxception of the reactor pressure vessel, has been deter-
mined to be 90°F. The Lowest Service Temperature limit 1ine shown on
Figure 3.4-2 and 3.4-3 is based upon this RT since Article NB-2332 (Summer
Addenda of 1972) of Section III of the ASME Egyler and Pressure Vessel Code
requires the Lowest Service Temperature to be RT + 100°F for piping, pumps
and valves. Below this temperature, the system puglsure must be Timited to a
maximum of 20%¥ of the system's hydrostatic test pressure of 3125 psia.

The Timitations imposed on the pressurizer heatup and cooldown rates and
spray water temperature differential are provided to assure that the pres- )
surizer is operated within the design criteria assumed for the fatigue analysis
performed in accordance with the ASME Code requirements.
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REACTOR COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

LIMITING CONDITICN FOR OPERATION

SURVETLLANCE 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 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. Recalculate the Adjusted Reference Temperature based
on the greater of the following:

a. The actual shift in reference temperature for plate C-6802-1 as
determined by impact testing, or

“b. The predicted shift in reference temperature for weld seams 2-203A,
2-203B, or 2-203C as determined by Regulatory Guide 1.99,
Revision 2," Radiation Embrittlement of Reactor Vessel Materials,”
May 1988.
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TABLE 4.4-5

REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM - WITHDRAWAL SCHEDULE

CAPSULE VESSEL ~ LEAD
NUMBER _ LOCATION FACTOR WITHDRAWAL TIME
1 : 83° 1.5 Standby
2 . 97° | 1.5 4.4 EFPY - | l
3 104° 1.5 15.2 EFPY
4 284° 1.5 24 EFPY
5 | 263° , 1.5 Standby
6 | 277° 1.5 Standby




“nae’

BASES

REACTOR COOLANT SYSTEM

PRESSURE/TEMPERATURE LIMITS (Continued)
The heatup and cooldown limit 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 outside wall controlling, for any heatup rate
of up to 60°F/hr or cooldown rate of up to 100°F/hr. The heatup and cooldown
curves were prepared based upon the most limiting value of the predicted
adjusted reference temperature at the end of the service period indicated on
Figures 3.4-2 and 3.4-3.

The reactor vessel materials have been tested to determine their initial
RTN i the results of these tests are shown in Table B 3/4.4-1. Reactor
opepltion and resultant fast neutron (E greater than 1 MeV) irradiation will
cause an increase in the RTN . Therefore, an adjusted reference temperature,
based upon the fluence and cggper 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 and cooldown limit curves, Figures 3.4-2 and 3.4-3,
include predicted adjustments for this shift in RTN at the end of the applic-
able service period, as well as adjustments for pobgTble errors in the pressure
and temperature sensing instruments.

The actual shift in RT 7 of the vessel material will be established
periodically during operatigﬂ by removing and evaluating, in accordance with
ASTM E185-73 and 10 CFR Appendix H, reactor vessel material irradiation sur-
veillance 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 T determined from the surveillance
capsule is different from the ca]culatgg delta RTNDT for the equivalent capsule
radiation exposure. : :

The pressure-temperature limit 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 RTN T for all Reactor Coolant System pressure-retaining
materials, with the Qxception 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 RTN since Article NB-2332 (Summer
Addenda of 1972) of Section III of the ASME Bo?{er and Pressure Vessel Code
requires the Lowest Service Temperature to be RT + 100°F for piping, pumps
and valves. Below this temperature, the system pﬁglsure 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 pres-
surizer is operated within the design criteria assumed for the fatigue analysis
performed in accordance with the ASME Code requirements.
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REACTOR COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

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 l
Fberwads, required by 10 CFR 50 Appendix Hg W=gecordance—with—the—sehedute—tr

a.s +abte—id=# The results of these examinations shall be used to update ’ v
Figures 3.4-2 and 3.4-3. Recalculate the Adjusted Reference Temperature based |
on the greater of the following:

a. The mean value of sh1ft in reference temperature for p]atq{ C-6404-3*, ' ‘
or ' T
|

b. The predicted shift in reference temperature for weld seams 3-203A or
3-203B as determined by Regulatory Guide 1.99, Revision 2, "Radiation , 1
Embrittlement of Reactor Vessel Materials," May 1988. 3

*The most limiting material in the reactor vessel in accordance with the new
Regulatory Guide 1.99, Revision 2, "Radjation Embrittlement of Reactor Vessel '
Materials," May 1988, has changed,and ahe plateg C-6404-3. Calculative procedures I

- provided in the new gu1de should be used to obtain the mean values of shift in .
RTyor 0feC-6404-3 plateg. Calculations are based on the actual shift in reference |
temperature as determined by impact testing on the existing plate C-6404-2 i
surveillance material.

SAN ONOFRE - UNIT 2 3/4 4-p7e 28 AMENDMENT NO. 70 |
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"JABLE 4.4-5

| REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM - WITHDRAWAL SCHEDULE

~ CAPSULE VESSEL LEAD g

NUMBER - LOCATION FACTOR WITHDRAWAL TIME

1 : 83+ o 1.15 Standby

2 - 97° 1.15 . 3.2 EFPY

3 104¢ 1.15  13.6 EFPY |-

4 . 284° 1.15 24 EFPY |

5 263° 1.15 Standby ' |

6 | 217 1.15 Standby |
SAN ONOFRE-UNIT 2 3/4 4-28 | - FEB 17 1982




P

~as well as adjustments for possi

REACTOR COOLANT SYSTEM

BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

The heatup and cooldown limit 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 outside wall controlling, for any heatup rate of up
to 60°F/hr or cooldown rate of up to 100°F/hr. The heatup and cooldown curves
were prepared based upon the most limiting value of the predicted adjusted
reference temperature at the end of the service period, and they include
adjustments for possible errors in the pressure and temperature sensing
instruments. '

The reactor vessel materials have been tested to determine their initial
RTyprs the results of these test are shown in Table B 3/4.4-1. Reactor operation
anf resultant fast neutron (E greater than I Mev) irradiation will cause an
increase in the RTy;. Therefore, an adjusted reference temperature, based upon
the fluence and copper and phosphorous 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 Embrittiement of Reactor Vessel Materials." The
heatup and cooldown limit curves, Figures 3.4-2 and 3.4-3, include predicted -
adjustments for this shift in RT,, at the end of the applicable service period,

gﬁe errors in the pressure and temperature

sensing instruments.

The actual shift in RT@T of the vessel material will be established
periodically during operation by removing and evaluating, in accordance with
ASTM E185-73 and 10 CFR Appendix H, reactor vessel material irradiation sur-

veillance specimens installed near the inside wall of the reactor\yessel in thea&l ~od

core area. The surveillance specimen withdrawal schedule s, ohtouimmidtumemgada ™M
dld=5"" Since the neutron spectra at the irradiation samples and vessSel 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 de%ta'RTNm.for the equivalent capsule radiation exposure.

The pressure-temperature limit lines shown on Figure 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 exception of the reactor pressure vessel, has been deter-
mined to be 90°F. The Lowest Service Temperature 1imit line shown on Figure
3.4-2 and 3.4-3 is based upon this RTy,. since Article NB-2332 (Summer Addenda

of 1972) of Section III of the ASME Boiler and Pressure Vessel Code requires the

Lowest Service Temperature to be RTy,; + 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.
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REACTOR COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS
REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

SURVEILLANCE REQUIREMENTS

4.4.8.1.1 The Reactor Coolant System temperature and pressure shall be
determined to be withon 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 A
be removed and examined, to determine changes in material properties, sé=bhe - '

ad Wwed by 10 CFR 50 Appendix H.m—a-eee*d-a-nee—wrt-h—-the—-s-ehed-u-i-e-ﬁ-r”"’
The results of these examinations shall be used to update Figures

3.4-2 and 3.4-3. Recalculate the Ajusted Reference Temperature based on the
greater of the following:

a. The actual shift in reference temperature for plate C-6802-1 as
determined by impact texting, or

b. The predicted shift in reference temperature for weld seams 2-203A,
' 2-203B, or 2-203C as determined by Regulatory Guide 1.99,
Revision 2, "Radiation Embrittlement of Reactor Vessel Materials,"”
May 1988. ' ‘ :
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TABLE 4.4-5

REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM - WITHDRAWAL SCHEDULE

CAPSULE | VESSEL | LEAD

- NUMBER LOCATION FACTOR | WITHDRAWAL TIME
1 83 1.5 Standby
2 97° ; 1.5 | 4.4 EFPY
S | 1040 15 15.2 EFPY
4 284° s | 24 EFPY
5 . 263 1.5 Standby
6 | 277 | 1.5 Standby
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* REACTOR COOLANT SYSTEM

BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

The heatup and cooldown 1imit curves (Figures 3.4-2 and 3.4-7) 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 heatup and cooldown curves were
prepared based upon the most limiting value of the predicted adjusted reference
temperature at the end of the service period indicated on Figures 3.4-2 and
3.4-3. :

The reactor vessel materials have been tested to determine their initial
RT NDT the results of these tests 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 NDT. Therefore, an adjusted reference temperature,
based upon the fluence and copper and phosphorous 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 and cooldown limit curves, Figures 3.4-2 and 3.4-3,
include predicted adjustments for, this shift in RT NDT at he end of the
applicable service period, as well as adjustments for possible errors in the
pressure and temperature sensing instruments. :

The actual shift in RT NDT of the vessel material will be established
periodically during operation by removing and evaluating, in accordance ,with
ASTM E185-73 and 10 CFR Appendix H, reactor vessel material irradiation sur-
veillance specimens installed near the inside wall of the reactor vessel in th
core area. The surveillance specimen withdrawal schedule is & ; :
&*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 NDT determined from the surveillance capsule is different from
the calculated delta RT NDT for the equivalent capsule radiation exposure.

The pressure-temperature 1imit 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 NDT for all Reactor Coolant System pressure-retaining
materials, with the exception 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 NDT since Article NB-2332 (Summer
Addenda of 1972) of Section III of the ASME Boiler and Pressure Vessel Code
requires the Lowest Service Temperature to be RT NDT + 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.
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