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Southern California Edison Company 
P. 0. BOX 800 

2244 WALNUT GROVE AVENUE 

ROSEMEAD, CALIFORNIA 91770 
M.O.MEDFORD TELEPHONE 

MANAGER, NUCLEAR LICENSING (818) 302-1749 

December 10, 1985 

Director, Office of Nuclear Reactor Regulation 
Attention: Mr. George W. Knighton, Director 

PWR Project Directorate No. 7 
Division of PWR Licensing - B 

U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket Nos. 50-361 and 50-362 
Proposed Technical Specification Changes (PCN-165) 
San Onofre Nuclear Generating Station 
Units 2 and 3 

Enclosed for your information is a formal response to your comments 
on the proposed changes to Technical Specification 3/4.4.8, "Reactor Coolant 
System - Pressure/Temperature Limits", and Technical Specification 5.7, 
"Component Cyclic or Transient Limits", for San Onofre Nuclear Generating 
Station Units 2 and 3. This response is a follow-up to our telephone 
conversation dated November 18, 1985.  

If you have any questions regarding the enclosed information, please 
call me.  

Very truly yours, 

Enclosures 

cc: Harry Rood, NRC Project Manager 
F. R. Huey, USNRC Senior Resident Inspector, Units 1, 2 and 3 
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Response to NRC Questions on PCN-165 

Question 1 

What is the basis for raising the minimum temperature differential requirement 
for pressurizer spray logging from 150OF to 200oF? 

Response: 

The temperature differential requirement invoked in the Pressurizer Spray 
System Usage Factor table in the Technical Specifications represents the 
change in fluid temperature at a given location just prior to and immediately 
following a spray actuation. The revised temperature differential requirement 
of 200OF is based on the following evaluations.  

The location of plant instruments is a major consideration in modifying the 
existing table. Prior to the recent pipe line modification, the Resistance 
Temperature Detector (RTD) was located near the cold leg. The fluid being 
measured would drop in temperature as it passed through the rest of the spray 
piping. This temperature loss was accounted for in the existing Technical 
Specification requirements and was estimated to be 400F. The measured 
temperature differential of 150oF therefore actually represented a 190OF 
differential due to this additional temperature loss. The modified spray 
piping contains an RTD at the top of the piping near the pressurizer and 
therefore represents the actual spray temperature as it enters the pressurizer.  

CE has performed an ASME Code fatigue analysis for the pressurizer spray 
nozzle based on a wide range of anticipated transients. Bechtel performed an 
analogous fatigue analysis for the spray piping. These analyses were compared 
and results indicated that a similar amount of fatigue usage occurred in both 
cases for similar transient loadings. This permitted the development of one 
table to represent both the nozzle and piping. Detailed analysis at CE 
included both elastic and inelastic analytical techniques. The number of 
allowable cycles for various fluid temperature differentials naturally 
increases with smaller temperature differentials. The number of allowable 
cycles approaches infinity at about 200OF differentials. The allowable 
cycles in the Technical Specification Table for the temperature differential 
range of 201oF to 250oF is conservatively based on 250oF; thus, the 
analysis categorizes a less severe differential of 201OF as if it were 
2500 F. The present Technical Specification Table 5.7-1 was based on 
analytical techniques which were simpler, but much more conservative than 
these more recent calculations.
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Question 2 

The allowable number of spray cycles (NA) at each temperature range in the 
proposed Technical Specification Table 5.7-1 is higher than that assumed in 
the present table. Explain why these allowable numbers are conservative.  

Response: 

The proposed Technical Specification Table 5.7-1 employs a 50oF temperature 
differential range in the calculation of pressurizer spray system usage 
factors. As explained in Question 1, the allowable number of spray cycles in 
the proposed Table 5.7-1 is accumulative and not additive. Thus, the 
accumulative number of spray cycles up to 250oF is 11,000. However, the 
corresponding number of spray cycles up to 300OF is 4,000 instead of 15,000 
(= 11,000 + 4,000). Therefore, it should be noted that the proposed table 
values, NA, are less than the corresponding number in the present table. An 
example of this NA comparison is that in the present table, for a 
temperature differential of up to 3000F, NA equals 7,000 cycles. In the 
proposed table, the corresponding number of allowable cycles is 4,000. In 
addition, a further breakdown of allowable cycles in a given range of 
temperature differentials as proposed is more accurate to account for the 
correct contribution to the usage factor. For example, the existing Table 
5.7-1 provides an allowable cycle of 7,000 in the range of temperature 
differentials between 201OF and 3000F. From an analytical standpoint, all 
7,000 cycles occur at 3000F. Thus, it is conservative to account for actual 
allowable cycles at the lower end of the temperature differential range as 
though they occurred at the upper end of the range.  

In conclusion, the proposed change tends to relax an overly conservative 
requirement in accounting for spray cycles at the lower end of a specified 
temperature differential range shown in the existing Table 5.7-1, while 
maintaining a conservative method of accounting for allowable cycles at the 
upper end of the said range. Since thermal transients are more restrictive at 
higher temperature differentials, the net results of the proposed change will 
therefore remain conservative without compromising any margin of safety.
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Question 3 

It is evident that some spray cycles will not be accounted for when the 
minimum temperature differential requirement for pressurizer spray line 
logging is raised from 150OF to 200 0F. Is the contribution resulting from 
such an omission of spray cycles in the usage factor calculation justifiably 
less than the proposed reduction in the acceptance criteria (i.e., 0.1 = 0.75 
- 0.65)? 

Response 

As explained in Question 1, the allowable number of spray cycles at 200OF is 
close to infinity. In fact, the ASME Class 1 fatigue analysis performed by CE 
on the new pressurizer spray line has demonstrated that an infinite number of 
allowable cycles exist when spray temperature is within 200OF of the 
pressurizer temperature. Yet even when the current 50,000 cycle allowable is 
assumed, the contribution to fatigue usage associated with those events in the 
150-200oF range is still insignificant. Thus, any finite number of spray 
cycles to be logged below this cut-off temperature differential will have a 
negligible effect on the overall cumulative usage factor.  

A review of plant records for San Onofre Unit 2 indicates that during the 
first two years of plant operation a total of 15 spray cycles occurred in the 
temperature differential range of 150-2000F. If this rate of occurrence is 
assumed over the life of the plant, 300 cycles would result after 40 years of 
operation. Assuming the current allowable criteria of 50,000 cycles, these 
cycles would result in a fatigue usage factor of 0.006. Nonetheless, the 
estimated 300 lifetime cycles assumed here is extremely conservative. It 
takes into account an abnormally high number of cycles expected during the 
first few years of plant operation. In actuality, the only time a spray cycle 
would occur in this temperature differential range under normal operating 
practices would be when the auxiliary spray is used to collapse the bubble in 
the pressurizer. Not accounting for any abnormal events, this would occur not 
more than once a year (i.e., 40 times over the life of the plant).  
Consequently, a more realistic estimate of spray cycles over the lifetime of 
San Onofre Units 2 and 3 will be around 50-60 cycles. The corresponding 
cumulative usage factor is therefore significantly less than 0.1.
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Question 4 

What edition of the ASME Code was used by CE and Bechtel in the stress 
analysis of the pressurizer spray nozzle and spray piping? 

Response 

All fatigue analyses have been performed in accordance with the 1980 Edition 
of Section III of the ASME Code (NB-3222 and NB-3650). The revised Technical 
Specification Spray System Usage Factor Table is based on the conservative 
application of analytical results from the ASME Code. The revised table also 
reflects the relocation of spray line temperature measuring instruments.  

SPW:5481F


