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MANAGER OF (714) 587-5420 

NUCLEAR REGULATORY AFFAIRS 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket No. 50-206 
10 CFR 50, Appendix G, Fracture Toughness 
San Onofre Nuclear Generating Station 
Unit 1 

The purpose of this letter is to clarify the bases for San Onofre Unit 1 
compliance with 10 CFR 50, Appendix G, requirements related to Charpy upper
shelf energy. Clarification is being provided at this time because our review 
in connection with plans for future repair of the thermal shield identified 
the fact that our December 16, 1988 response to Generic Letter 88-11 addressed 
pressure-temperature limits and low temperature overpressure protection 
requirements in the Technical Specifications, but it did not address Charpy 
upper-shelf energy.  

Requlatory Background 

As part of the Systematic Evaluation Program (SEP), the NRC staff investigated 
the topic of reactor vessel integrity at San Onofre Unit 1 as documented in 
NUREG-0569 "Evaluation of the Integrity of SEP Reactor Vessels." The staff 
assessment included compliance with appropriate sections of 10 CFR Part 50 
including fracture toughness, neutron irradiation, surveillance programs, 
pressure-temperature operating limits, inservice inspection programs, 
transient analysis, and San Onofre vessel nozzle and safe-end flaws. This 
review concluded that though the San Onofre Unit 1 reactor vessel was designed 
to ASME Section VIII, the requirements of this Code were supplemented by the 
requirements of Nuclear Code cases, the Navy Code, and Westinghouse purchase 
specifications so that the design and quality control measures utilized were 
essentially in accordance with the rules of ASME Code Section III.  

San Onofre Unit 1 compliance with the specific requirements of Section IV.A.1 
of 10 CFR 50, Appendix G that reactor vessel beltline materials must have 
Charpy upper-shelf energy values of no less than 50 ft-lb throughout the life 
of the vessel unless it is demonstrated in a manner approved by the NRC that 
lower values of upper-shelf energy will provide margins of safety against 
fracture equivalent to those required by Appendix G of the ASME Code is 
addressed at length in Appendix D of NUREG-0569. This appendix documents the 
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San Onofre Unit 1 specific review based on materials of construction, 
surveillance test results and analysis methods. This review concludes that 
the "combination of the inservice inspections, conservative pressure
temperature operating limits, low vessel stresses, and the use of materials 
having acceptable fracture toughness properties provides that the vessel 
integrity will be maintained at acceptable levels throughout service life." 
The report further states that the "generic safety items applicable to San 
Onofre (low upper shelf toughness and over-pressurization protection) have 
been successfully resolved and will not adversely affect the integrity of the 
vessel." 

Generic Letter 88-11 

On July 12, 1988, Generic Letter 88-11 was issued and indicated that 
Regulatory Guide 1.99 Revision 2 would be used by the NRC as the basis for 
reviewing the embrittlement of reactor vessel beltline material. Generic 
Letter 88-11 focused attention on Revision 2 changes in the Regulatory Guide 
1.99 methods for reviewing submittals regarding pressure-temperature limits.  
Regulatory Guide 1.99 methods for determining the decrease in Charpy upper
shelf energy as a function of fluence and copper content were not changed in 
Revision 2.  

These methods had not been used previously by SCE in evaluating Unit 1 
fracture toughness, and therefore they were not addressed in our response to 
Generic Letter 88-11 which was provided on December 16, 1988. As demonstrated 
by the results presented in surveillance capsule reports transmitted to the 
NRC on August 2, 1971, August 11, 1972, and April 18, 1980, the materials used 
in the Unit 1 vessel exhibit saturation of material toughness with increasing 
fluence, and this behavior has been included in the projections of decreasing 
Charpy upper-shelf energy rather than the relation provided in Figure 2 of 
Regulatory Guide 1.99.  

Thermal Shield Repair Issues 

Our review of reactor vessel embrittlement in connection with planning to 
repair the Unit 1 thermal shield has included consideration of Charpy upper
shelf energy data and has recognized that compliance with 10 CFR 50, Appendix 
G, is not based on use of Regulatory Guide 1.99 methods, as discussed above.  
Preliminary calculations using these methods yield a range of current minimum 
Charpy values between 48 ft-lbs and 54 ft-lbs based on a range of unirradiated 
material Charpy upper shelf energy test data.  

SCE is continuing its evaluation of this matter, together with Westinghouse.  
The surveillance test data obtained to date is consistent with the saturation 
phenomenon described above and indicates that the current minimum Charpy 
upper-shelf energy remains above 50 ft-lb. We do not consider the methods of 
Regulatory Guide 1.99 applicable to Unit 1 since they do not take into account 
saturation. However, since this was not addressed in our December 16, 1988 
response to Generic Letter 88-11, we are providing this information now in 
advance of completing our ongoing evaluation.
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Based on the results of our evaluation, we will determine: 

- Whether any modification of the reactor vessel surveillance program is 
appropriate in order to demonstrate continued compliance in the future 
with 10 CFR 50, Appendix G requirements, 

- The appropriate calculated Charpy value from the range noted above, and 

- Whether any further action is necessary to maintain compliance with 
10 CFR 50, Appendix G, depending on plans for repair of the thermal 
shield.  

Our evaluation will be completed and the results submitted as a supplement to 
this letter, or for approval by the NRC as appropriate, prior to the Cycle 11 
refueling outage scheduled for June 30, 1990.  

If you have any questions or comments, please let me know.  

Very truly yours, 

cc: J. B. Martin, Regional Administrator, NRC Region V 
C. Caldwell, NRC Senior Resident Inspector, San Onofre Units 1, 2 and 3


