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Dear Mr. Shiffer: GPA/PA CYCheng

SUBJECT: ISSUANCE OF AMENDMENTS (TAC NOS. 74100 AND 74101)

The Commission has issued the enclosed Amendment No. 54 to Facility Operating
License No. DPR-80 and Amendment No. 53 to Facility Operating License

No. DPR-82 for the Diablo Canyon Power Plant (DCPP), Units 1 and 2,
respectively. The amendments revise the Diablo Canyon combined Technical
Specifications (TS) in response to your application for license amendments
dated July 7, 1989 (Reference LAR 89-07). The amendments revise the TS to
change the heatup and cooldown curves and delete the surveillance capsule
withdrawal schedule. The revised heatup and cooldown curves were calculated
using methods described in Revision 2 to NRC Regulatory Guide 1.99,
"Radiation Embrittlement of Reactor Vessel Materials," as recommended by
Generic Letter 88-11, to predict the effect of neutron radiation on reactor
vessel materials while continuing to meet the requirements of 10 CFR Part 50,
Appendix G. The Pressure/Temperature (P/T) limit curves in the previous TS
were applicable through 6 effective full power years (EFPY). The revised P/T
limits are applicable through 8 EFPY.

A copy of the related Safety Evaluation is enclosed. Notice of Issuance will
be included in the Commission's next biweekly Federal Register notice.

Sincerely,

ORIGINAL SIGNED BY H. ROOD

Harry Rood, Senior Project Manager

Project Directorate V

Division of Reactor Projects - III,
IV, V and Special Projects Office of

Nuclear Reactor Regulation

Enclosures:

1. Amendment No. 54 to DPR-80
2. Amendment No. 53 to DPR-82
3. Safety Evaluation
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

PACIFIC GAS AND ELECTRIC COMPANY
DIABLO CANYON NUCLEAR POWER PLANT, UNIT 1

DOCKET NO. 50-275
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 54
License No. DPR-80

The Nuclear Regulatory Commission (the Commission) has found that:

A.

A e

The application for amendment by Pacific Gas & Electric Company
(the licensee), dated July 7, 1989, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's requlations set forth in 10 CFR

Chapter I;

The facility will operate in conformity with the application,
the provisions of the Act, and the regulations of the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. DPR-80 is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendix A and the
Environmental Protection Plan contained in Appendix B, as revised
through Amendment No. 54, are hereby incorporated in the license.
Pacific Gas & Electric Company shall operate the facility in
accordance with the Technical Specifications and the Environmental

Protection Plan, except where otherwise stated in specific license
conditions.

3. This license amendment becomes effective at the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

NS

John T. Larkins, Acting Director

Project Directorate V

Division of Reactor Projects - III,
IV, V and Special Projects

Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 11, 1990



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

PACIFIC GAS AND ELECTRIC COMPANY

DIABLO CANYON NUCLEAR POWER PLANT, UNIT 2

DOCKET NO. 50-323

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 53
License No. DPR-82

1. The Nuclear Regulatory Commission (the Commission) has found that:

A.  The application for amendment by Pacific Gas & Electric Company
(the licensee), dated July 7, 1989, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's regulations set forth in 10 CFR
Chapter I;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied.



2. Accordingly, the Ticense is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. DPR-82 is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendix A and the
Environmental Protection Plan contained in Appendix B, as revised
through Amendment No. 53, are hereby incorporated in the license.
Pacific Gas & Electric Company shall operate the facility in
accordance with the Technical Specifications and the Environmental

Protection Plan, except where otherwise stated in specific license
conditions.

3. This license amendment becomes effective at the date of its issuance,

FOR THE NUCLEAR REGULATORY COMMISSION

el &

John T. Larkins, Acting Director

Project Directorate V

Division of Reactor Projects - III,
IV, V and Special Projects

Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 11, 1990



ATTACHMENT TO LICENSE AMENDMENT NOS. 54 AND 53

FACILITY OPERATING LICENSE NOS. DPR-80 and DPR-82

Replace the following pages of the Appendix "A" Technical Specifications with
the attached pages. The revised pages are identified by amendment number and

DOCKET NOS. 50-275 AND 50-323

contain vertical lines indicating the areas of change.
also included, as appropriate.
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

3/4.3

INSTRUMENTATION (continued)

Chlorine Detection Systems...........ccciieiirennencannns

Fire Detection Instrumentation........ccoveveenveeennenn.

TABLE 3.3-11 FIRE DETECTION INSTRUMENTS.........ciiiieiernnnnenss

Radioactive Liquid Effluent Monitoring Instrumentation..

TABLE 3.3-12 RADIOACTIVE LIQUID EFFLUENT MONITORING

INSTRUMENTATION. . ..t ieiiiiiii it iieiiiiiieeenercnaensas

TABLE 4.3-8 RADIOACTIVE LIQUID EFFLUENT MONITORING

INSTRUMENTATION SURVEILLANCE REQUIREMENTS...............

Radioactive Gaseous Effluent Monitoring Instrumentation.
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INSTRUMENTATION. ..ot ii ittt ittt i iieeeeeenensnsannanasas

TABLE 4.3-9 RADIOCACTIVE GASEOUS EFFLUENT MONITORING

3/4.3.4
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3/4.4 REACTOR COOLANT SYSTEM

3/4.4.1

3/4.4.2

3/4.4.
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3/4.4.5
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REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

Startup and Power Operatfon.........cciciieeennncenccans R
Hot Standby....... ittt irneeresnssossensssnanacans
Hot Shutdown. . ... ..ciiiiniiiiiiiiieneerereeeenancsananans
Cold Shutdown - Loops Filled........ ... vvrieerniannn.
Cold Shutdown - Loops Not Filled...... e eeseeeaeaaea
SAFETY VALVES

Shutdown. . ...ttt ittt eieteiraeneccnesasanossnnsnnnsn
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STEAM GENERATORS. . ...ttt iiiiiiiiinieaeeestneeescoasanans

DIABLO CANYON - UNITS 1 & 2 vii

Page

3/4
3/4
3/8
3/4

3/4

3/4
3/4

3/4

3/4

3/4

3/4
3/4
3/4
3/4
3/4

3/4
3/4
3/4
3/4
3/4

3-54
3-55
3-56

3-59

3-60

3-62

3-64

3-65

3-67

3-69

4-2
4-3
4-5

4-7

4-8

4-10
4-11



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

3/4.4 REACTOR COOLANT SYSTEM (continued)

TABLE 4.4-1 MINIMUM NUMBER OF STEAM GENERATORS TO BE
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DURING INSERVICE INSPECTION...................

TABLE 4.4-2 STEAM GENERATOR TUBE INSPECTION...........o'vuunn....
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REACTOR COOLANT SYSTEM LEAKAGE
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TABLE 4.4-4 (Continued)

TABLE NOTATIONS -

#Unti1 the specific activity of the Reactor Coolant System is restored within

its limits.

*Sample to be taken after a minimum of 2 EFPD and 20 days of POWER OPERATION
have elapsed since reactor was last subcritical for 48 hours or longer.

*XXA gross radioactivity analysis shall consist of the quantitative measurement
of the total specific activity of the reactor coolant except for radionu-
clides with half-lives less than 10 minutes and all radioiodines. The total
specific activity shall be the sum of the degassed beta-gamma activity and
the total of all identified gaseous activities in the sample within 2 hours
after the sample is taken and extrapolated back to when the sample was taken.
Determination of the contributors to the gross specific activity shall be
based upon those energy peaks identifiable with a 95% confidence level. The
latest available data may be used for pure beta-emitting radionuclides.

*x**p radiochemical analysis for E shall consist of the quantitative measurement
of the specific activity for each radionuclide, except for radionuclides with
half-lives less than 10 minutes and all radioiodines, which is identified in
the reactor coolant. The specific activities_for these individual radionu-
clides shall be used in the determination of E for the reactor coolant
sample. Determination of the contributors to E shall be based upon those
energy peaks identifiable with a 95% confidence level.

DIABLO CANYON = UNITS 1 & 2 3/4 4-29



REACTOR COOLANT SYSTEM

3/4.4.9 PRESSURE/TEMPERATURE LIMITS

LIMITING CONDITION FOR OPERATION

3.4.9.1 The Reactor Coolant System (except the pressurizer) temperature and
pressure shall be limited in accordance with the limit 1ines shown on
Figures 3.4-2 and 3.4-3 during heatup, cooldown, criticality, and inservice
leak and hydrostatic testing with:

a. A maximum heatup of 100°F in any 1-hour period.

b. A maximum cooldown of 100°F in any l-hour period.

€. A maximum temperature change of less than or equal to 10°F in any
1~hour period during inservice hydrostatic and leak testing operations
above the heatup and cooldown limit curves.

APPLICABILITY: At all times.

ACTION:

With any of the above limits exceeded, restore the temperature and/or pressure
to within the 1imit 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 operation or be in at least HOT STANDBY within the

next 6 hours and reduce the RCS Tavg and pressure to less than 200°F and

500 psig, respectively, within the following 30 hours.

SURVETLLANCE REQUIREMENTS

4.4.9.1 The Reactor Coolant System temperature and pressure shall be deter-
mined to be within the limits at least once per hour during system heatup,
cooldown, and inservice leak and hydrostatic testing operations.

DIABLO CANYON - UNITS 1 & 2 3/4 4-30 Amendment Nos. 54 and 53
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REACTOR COOLANT SYSTEM

PRESSURIZER

LIMITING CONDITION FOR OPERATION

3.4.9.2 The pressurizer temperature shall be limited to:
a. A maximum heatupvof 100°F in any 1-hour period,
b. A maximum cooldown of 200°F in any 1-hour period, and
c. A maximum spray water temperature differential of 560°F.

APPLICABILITY: At all times.

ACTION:

With the pressurizer temperature limits in excess of any of the above limits,
restore the temperature to within the Timits within 30 minutes; perform an
engineering evaluation to determine the effects of the out-of-1imit condition
on the structural integrity of the pressurizer; determine that the pressurizer
remains acceptable for continued operation or be in at least HOT STANDBY
within the next 6 hours and reduce the pressurizer pressure to less than

500 psig within the following 30 hours.

SURVETLLANCE REQUIREMENTS

4.4.9.2 The pressurizer temperatures shall be determined to be within the
limits at least once per hour during system heatup or cooldown. The spray
water temperature differential shall be determined to be within the limit at
least once per 12 hours during auxiliary spray operation.

DIABLO CANYON - UNITS 1 & 2 3/4 4-34



REACTOR COOLANT SYSTEM

BASES

3/4.4.9 PRESSURE/TEMPERATURE LIMITS

The temperature and pressure changes during heatup and cooldown are
1imited to be consistent with the requirements given in the ASME Boiler and
Presure Vessel Code, Section III, Appendix G:

1. The reactor coolant temperature and pressure and system heatup and cooldown
rates (with the exception of the pressurizer) shall be limited in accordance
with Figures 3.4-2 and 3.4-3 for the service period specified thereon:

a. Allowable combinations of pressure and temperature for specific
temperature change rates are below and to the right of the 1imit
lines shown. Limit lines for cooldown rates between those presented
may be obtained by interpolation; and

b. Figures 3.4-2 and 3.4-3 define limits to assure prevention of non-
ductile failure only. For normal operation, other inherent plant
characteristics, e.g., pump heat addition and pressurizer heater
capacity, may 1imit the heatup and cooldown rates that can be achieved
over certain pressure-temperature ranges.

2.  These 1imit lines shall be calculated periodically using methods provided
below,

3. The secondary side of the steam generator must not be pressurized above
200 psig if the temperature of the steam generator is below 70°F,

4. The pressurizer heatup and cooldown rates shall not exceed 100°F/hr and
200°F/hr, respectively. The spray shall not be used if the temperature
difference between the pressurizer and the spray fluid is greater than
560°F, and

5. System preservice hydrotests and in-service leak and hydrotests shall be
performed at pressures in accordance with the requirements of ASME Boiler
and Pressure Vessel Code, Section XI. Allowable pressures and
temperatures for inservice leak and hydrostatic tests are given in
Figure 3.4-2.

6. The criticality limit on Figure 3.4-2 is based on the minimum allowable
temperature of 295°F for an inservice hydrostatic test of 110% of
operating pressure.

The fracture toughness testing of the ferritic materials in the reactor
vessel was performed in accordance with the 1966 Edition for Unit 1 and the
1968 Edition for Unit 2 of the ASME Boiler and Pressure Vessel Code, Sec-
tion III. These properties are then evaluated in accordance with the NRC
Standard Review Plan.

Heatup and cooldown limit curves are calculated using the most limiting
value of the nil ductility reference temperature, RTNDT’ at the end of 8 effec-

tive full power years (EFPY) of service life. The 8 EFPY service life perigd
is chosen such that the limiting RTNDT at the 1/4T location in the core region
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REACTOR COOLANT SYSTEM
BASES '

PRESSURE/TEMPERATURE LIMITS (Continued)

is greater than the RTNDT of the limiting unirradiated material. The selection
of such a limiting RTNDT assures that all components in the Reactor Coolant

System will be operated conservatively in accordance with applicable Code
requirements.

The reactor vessel materials have been tested to determine their initial
RTNDT; the results of these tests are shown in the FSAR Update. Reactor oper-

ation and resultant fast neutron (E greater than 1 MeV) irradiation can cause
an increase in the RTNDT‘ Therefore, an adjusted reference temperature, based

upon the fluence, copper content and nickel content of the material in question,
can be predicted using value of ARTNDT computed by Regulatory Guide 1.99, Rev-

ision 2, "Effects of Residual Elements on Predicted Radiation Damage to Reactor
Vessel Materials," for the maximum neutron fluence at the locations of interest.
The heatup and cooldown 1imit curves of Figures 3.4-2 and 3.4-3 include pre-
dicted adjustments for this shift in RTNDT at the end of 8 EFPY.

Values of ARTNDT determined in this manner will be used until the results

from the material surveillance program, evaluated according to ASTM E185-82,

can be used. Capsules will be removed in accordance with the requirements of
ASTM E185 and 10 CFR Part 50, Appendix H. The surveillance specimen with-

drawal schedule will be maintained in the FSAR Update. The lead factor represents
the relationship between the fast neutron flux density at the location of the
capsule and the inner wall of the reactor vessel. The heatup and cooldown curves
must be recalculated when the ARTNDT determined from the surveillance capsule

exceeds the calculated ARTNDT for the equivalent capsule radiation exposure.

Allowable pressure-temperature relationships for various heatup and cool-
down rates are calculated using methods derived from Appendix G in Section III
of the ASME Boiler and Pressure Vessel Code as required by Appendix G to 10 CFR
Part 50 and these methods are discussed in detail in the following paragraphs.

The general method for calculating heatup and cooldown 1imit curves is
based upon the principles of the linear elastic fracture mechanics (LEFM)
technology. In the calculation procedures a semi-elliptical surface defect
with a depth of one-quarter of the wall thickness, T, and a length of 3/2T is
assumed to exist at the inside of the vessel wall as well as at the outside of
the vessel wall. The dimensions of this postulated crack, referred to in
Appendix G of ASME Section III as the reference flaw, amply exceed the current
capabilities of inservice inspection techniques. Therefore, the reactor
operation 1imit curves developed for this reference crack are conservative and
provide sufficient safety margins for protection against non-ductile failure.
To assure that the radiation embrittlement effects are accounted for in the
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calculation of the 1imit curves, the most 1imiting value of the nil ductility
reference temperature, RTNDT’ is used and this includes the radiation induced

shift, ARTNDT’ corresponding to the end of the period for which heatup and
cooldown curves are generated.
The ASME approach for calculating the allowable 1imit curves for various

heatup and cooldown rates specifies that the total stress intensity factor,
KI, for the combined thermal and pressure stresses at any time during heatup

or cooldown cannot be greater than the reference stress intensity factor, KIR’
for the metal temperature at that time. KIR is obtained from the reference
fracture toughness curve, defined in Appendix G to the ASME Code. The KIR
curve is given by the equation:

KIR = 26.78 + 1.223 exp [0.0145(T-RTNDT + 160)] (1)

Where: KIR is the reference stress intensity factor as a function of the metal
temperature T and the metal nil ductility reference temperature RTNDT' Thus,

the governing equation for the heatup-cooldown analysis is defined in Appendix G
of the ASME Code as follows:

CKm* Kpp < Kpg )
Where, KIM = the stress intensity factor caused by membrane (pressure) stress,

K

It the stress intensity factor caused by the thermal gradients,

IR= reference stress intensity factor provided by the Code as a
function of temperature relative to the RTNDT of the material,

K

c

2.0 for level A and B service limits, and
C = 1.5 for inservice hydrostatic and leak test operations.

At any time during the heatup or cooldown transient, KIR is determined

by the metal temperature of the tip of the postulated flaw, the appropriate
value for RTNDT’ and the reference fracture toughness curve. The thermal

stresses resulting from temperature gradients through the vessel wall are cal-
culated and then the corresponding thermal stress intensity factors, KIt’ for

the reference flaw are computed. From Equation (2) the pressure stress intensity
factors are obtained and, from these, the allowable pressures are calculated.
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COOLDOWN

For the calculation of the allowable pressure versus coolant temperature
during cooldown, the Code reference flaw is assumed to exist at the inside of
the vessel wall. During cooldown, the controlling location of the flaw is
always at the inside of the wall because the thermal gradients produce tensile
stresses at the inside, which increase with increasing cooldown rates. Allow-
able pressure-temperature relations are generated for both steady-state and
finite cooldown rate situations. From these relations composite limit curves
are constructed for each cooldown rate of interest.

The use of the composite curve in the cooldown analysis is necessary
because control of the cooldown procedure is based on measurement of reactor
coolant temperature, whereas the limiting pressure is actually dependent on the
material temperature at the tip of the assumed flaw. During cooldown, the
1/4T vessel location is at a higher temperature than the fluid adjacent to the
vessel ID. This condition, of course, is not true for the steady-state situa-
tion. It follows that at any given reactor coolant temperature, the AT
developed during cooldown results in a higher value of KIR at the 1/4T location

for finite cooldown rates than for steady-state operation. Furthermore, if
conditions exist such that the increase in KIR exceeds KIt’ the calculated

allowable pressure during cooldown will be greater than the steady-state value.

The above procedures are needed because there is no direct control on
temperature at the 1/4T location; therefore, allowable pressures may unknowingly
be violated if the rate of cooling is decreased at various intervals along a
cooldown ramp. The use of the composite curve eliminates this problem and
assures conservative operation of the system for the entire cooldown period.

HEATUP

Three separate calculations are required to determine the 1imit curves for
finite heatup rates. As is done in the cooldown analysis, allowable pressure-
temperature relationships are developed for steady-state conditions as well as
finite heatup rate conditions assuming the presence of a 1/4T defect at the
inside of the vessel wall. The thermal gradients during heatup produce com-
pressive stresses at the inside of the wall that alleviate the tensile stresses
produced by internal pressure. The metal temperature at the crack tip lags the
coolant temperature; therefore, the KIR for the 1/4T crack during heatup is

lower than the KIR for the 1/4T crack during steady-state conditions at the

same coolant temperature. During heatup, especially at the end of the tran-
sient, conditions may exist such that the effects of compressive thermal
stresses and different KIR‘s for steady-state and finite heatup rates do not

offset each other and the pressure-temperature curve based on steady-state
conditions no longer represents a lower bound of all similar curves for finite
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- UNITED STATES —
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 54 TO FACILITY OPERATING LICENSE NO. DPR-80

AND AMENDMENT NO. 53 TO FACILITY OPERATING LICENSE NO. DPR-82
PACIFIC GAS AND ELECTRIC COMPANY

DIABLO CANYON NUCLEAR POWER PLANT, UNIT NOS. 1 AND 2

DOCKET NO. 50-275 AND 50-323

1.0 INTRODUCTION

By letter dated July 7, 1989 (Reference LAR 89-07), Pacific Gas and
Electric Company (PG&E or the licensee) requested amendments to the
combined Technical Specifications (TS) appended to Facility Operating
License Nos. DPR-80 and DPR-82 for the Diablo Canyon Power Plant (DCPP)
Unit Nos. 1 and 2, respectively. The amendments change the TS to revise
the heatup and cooldown curves and delete the surveillance capsule
withdrawal schedule.

The revised heatup and cooldown curves were calculated using methods
described in Revision 2 to NRC Regulatory Guide (RG) 1.99, "Radiation
Embrittlement of Reactor Vessel Materials," as recommended by Generic
Letter (GL) 88-11, to predict the effect of neutron radiation on reactor
vessel materials while continuing to meet the requirements of 10 CFR
Part 50, Appendix G. The previous pressure-temperature (P/T) Timit
curves were applicable through 6 effective full power years (EFPY) of
plant operation. The revised TS provide up-to-date P/T limits for the
operation of the reactor coolant system during heatup, cooldown,
criticality, and hydrotest. The revised TS use one set of P/T limits
for both units, and are applicable through 8 EFPY.

To evaluate the Diablo Canyon P/T limits, the staff used the following
NRC regulations and guidance:

A. Appendix G of 10 CFR Part 50, "Fracture Toughness Requirements."

B. Appendix H of 10 CFR Part 50, "Reactor Vessel Material Surveillance
Program Requirements."

C. The ASTM Standards and the ASME Code, which are referenced in
Appendices G and H to 10 CFR Part 50.

D. Standard Review Plan (SRP) Section 5.3.2, "Pressure-Temperature
Limits" (NUREG-0800, July 1981).
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E. Regulatory Guide 1.99, "Radiation Embrittlement of Reactor Vessel
Materials," Revision 2, May 1988.

F.  Generic Letter 88-11, "NRC position on Radiation Embrittlement of
Reactor Vessel Materials and Its Impact on Plant Operations,"
July 12, 1988.

Each licensee authorized to operate a nuclear power reactor is required
by 10 CFR 50.36 to provide technical specifications for the operation of
the plant. In particular, 10 CFR 50.36(c)(2) requires that limiting
conditions of operation be included in the technical specifications.

The P/T limits are among the limiting conditions of operation in the
technical specifications for all commercial nuclear plants in the United
States. Appendices G and H of 10 CFR Part 50 describe specific
requirements for fracture toughness and reactor vessel material
surveillance that must be considered in setting P/T limits. An
acceptable method for constructing the P/T 1imits is described in SRP
Section 5.3.2.

Appendix G of 10 CFR Part 50 specifies fracture toughness and testing
requirements for reactor vessel materials in accordance with the ASME
Code and requires that the beltline materials in the surveillance
capsules be tested in accordance with Appendix H of 10 CFR Part 50.
Appendix H, in turn, refers to ASTM Standards. These tests define the
extent of vessel embrittliement at the time of capsule withdrawal in
terms of the increase in reference temperature. Appendix G also
requires the licensee to predict the effects of neutron irradiation on
vessel embrittlement by calculating the adjusted reference temperature
(ART) and Charpy upper shelf energy (USE). Generic Letter 88-11
requested that licensees and permittees use the methods in RG 1.99,
Rev. 2, to predict the effect of neutron irradiation on reactor vessel
materials. This guide defines the ART as the sum of unirradiated
reference temperature, the increase in reference temperature resulting
from neutron irradiation, and a margin to account for uncertainties in
the prediction method.

Appendix H of 10 CFR Part 50 requires the licensee to establish a
surveillance program to periodically withdraw surveillance capsules from
the reactor vessel. Appendix H refers to the ASTM Standards which, in
turn, require that the capsules be installed in the vessel before
startup and that they contain test specimens made from plate, weld, and
heat-affected-zone (HAZ) materials of the reactor beltline.

The staff evaluation of the changes proposed in the licensee's letter of
July 7, 1989 is given below. The staff's proposed determination of no
significant hazards consideration for this TS change was published in
the Federal Register on August 9, 1989 at 54 FR 32715.




2.0 EVALUATION

The NRC staff has evaluated the proposed changes and finds them
acceptable, based on its review of the analyses and evaluations
presented by the licensee. A discussion of each of the specific
technical specification changes made by these amendments is given below.

These amendments make changes in three areas. Each area is covered
below as a separate item.

Item A Figure 3.4-1, "Reactor Coolant System Heatup Limitations," and
Figure 3.4-3, "Reactor Coolant System Cooldown Limitations,"
are revised to update the controlling chemical composition and
P/T curves.

In reviewing these changes, the staff evaluated the effect of neutron
irradiation embrittlement on each beltline material in the Diablo Canyon
1 and 2 reactor vessels. The amount of irradiation embrittiement was
calculated in accordance with RG 1.99, Rev. 2. The staff has determined
that the material with the highest ART at 8 EFPY for both units is
intermediate shell plate B5454-2 in Unit 2. This plate is 0.14% copper
(Cu) and 0.59% nickel (Ni), and has an initial RTndt of 67°F.

The licensee has removed one surveillance capsule each from Diablo
Canyon Units 1 and 2. The results from capsule S from Unit 1 were
published in the Westinghouse Topical Report WCAP-11567. The results
from capsule U from Unit 2 were published in Westinghouse Topical Report
WCAP-11851. A1l surveillance capsules contained Charpy impact specimens
and tensile specimens made from base metal, weld metal, and HAZ metal.

For the 1imiting beltline material, plate B5454-2, the staff calculated
the ART to be 163°F at 1/4T (T = reactor vessel beltline thickness) and
142°F for 3/4T at 8 EFPY. The ART was determined using Section 1 of RG
1.99, Rev. 2.

The licensee used the method in RG 1.99, Rev. 2, to calculate an ART of
164°F at 8 EFPY at 1/4T for the same limiting plate material. The staff
judges that a difference of 1°F between the licensee's ART of 164F°F and
the staff's ART of 163°F is acceptable. The licensee used a technique
based on Section XI of the ASME Boiler and Pressure Vessel Code to
calculate the Diablo Canyon 1 and 2 P/T limits. The staff has reviewed
this technique and finds it acceptable, although it produces a P/T curve
that is lower than the one the staff calculated using the methods of

SRP 5.3.2. Thus, the staff verified that the proposed P/T limits for
heatup, cooldown, and hydrotest meet the requirements of Appendix G of
10 CFR Part 50.



In addition to beltline materials, Appendix G of 10 CFR Part 50 also
imposes P/T limits based on the reference temperature for the reactor
vessel closure flange materials. Section IV.2 of Appendix G states that
when the pressure exceeds 20% of the preservice system hydrostatic test
pressure, the temperature of the closure flange regions that are highly
stressed by the bolt preload must exceed the reference temperature of
the material in those regions by at least 120°F for normal operation and
by 90°F for hydrostatic pressure tests and leak tests. Based on the
flange reference temperature of 53°F, the staff has determined that the
proposed P/T limits satisfy Section IV.2 of Appendix G.

Section IV.B of Appendix G requires that the predicted Charpy USE at end
of life be above 50 ft-1b. Of the materials that have unirradiated
Charpy USE data available, plate B4106-3 in Unit 1 had the lowest value,
77.5 ft-1b. Using the method in RG 1.99, Rev. 2, the predicted Charpy
USE of the plate material at the end of life will be 59.7 ft-1b. This
is greater than 50 ft-1b and, therefore, is acceptable. However, there
are no unirradiated Charpy USE data for the intermediate to lower shell
girth weld in Unit 1, and the intermediate to lower shell girth weld and
Tower shell longitudinal weld seams in Unit 2. The staff will obtain
the USE of these welds in the future.

In summary, the NRC staff has concluded that the revised P/T limits for
the Diablo Canyon Units 1 and 2 reactor coolant system for heatup,
cooldown, leak test, and criticality are valid through 8 EFPY because
the limits conform to the requirements of Appendices G and H of 10

CFR Part 50. The licensee's submittal also satisfies Generic Letter
88-11 because the licensee used the method in RG 1.99, Rev. 2 to
calculate the ART. Consequently, the proposed P/T limits are hereby
incorporated into the Diablo Canyon 1 and 2 Technical Specifications.
Also, the staff finds the updated controlling chemical composition
acceptable because it reflects measurements made on the limiting reactor
vessel plate. Therefore, the TS changes identified under Item A, above,
are acceptable.

Item B TS 4.4.9.1.2 and TS Table 4.4-5, "Reactor Vessel Material
Surveillance Program Withdrawal Schedule," are deleted.

The staff has reviewed the proposed deletion of TS 4.4.9.1.2 and the
associated reactor vessel surveillance capsule withdrawal schedule

(TS Table 4.4-5), and finds these changes acceptable on the basis that
they are administrative rather than substantive. That is, 10 CFR 50,
Appendix H, requires that a withdrawal schedule must be established and
submitted to the NRC for approval prior to its implementation. The
licensee has committed to include the currently approved withdrawal
schedule in the next FSAR Update Revision. Repeating this requirement

in the Technical Specifications is unnecessary and redundant. Therefore,
the TS changes identified under Item B, above, are acceptable.



3.0

4.0

Item C TS Bases 3/4.4.9 are revised to update the information
contained therein, and to delete certain figures and tables
that will be included in the FSAR Update.

Deletion of these tables and figures from the TS Bases is an
administrative change that reflects the other TS changes made by these
amendments. Therefore, the TS changes under Item C, above, is
acceptable.

ENVIRONMENTAL CONSIDERATION

These amendments involve changes to a requirement with respect to the
installation or use of facility components located within the restricted
area as defined in 10 CFR Part 20 and a change in surveillance
requirements. At Diablo Canyon, the restricted area coincides with the
site boundary. We have determined that the amendments involve no
significant increase in the amounts, and no significant change in the
types, of any effluents that may be released offsite, and that there is
no significant increase in individual or cumulative occupational
radiation exposure. The Commission has previously issued a proposed
finding that the amendments involve no significant hazards consideration
and there has been no public comment on such finding. Accordingly,
these amendments meet the eligibility criteria for categorical exclusion
set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no
environmental impact statement or environmental assessment need be
prepared in connection with the issuance of these amendments.

CONCLUSION

We have concluded, based on the considerations discussed above, that:
(1) there is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner, and
(2) such activities will be conducted in compliance with the
Commission's regulations and (3) the issuance of these amendments will
not be inimical to the common defense and security or the health and
safety of the public.

Principal Contributors: John Tsao

Harry Rood

Dated: May 11, 1990



