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Southern California Edison Company 
23 PARKER STREET 

IRVINE, CALIFORNIA 92718 

R. ORNELAS TELEPHONE 

PLANT LICENSING MANAGER March 12, 1992 (714) 4544550 
SAN ONOFRE NUCLEAR GENERATING STATION 

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

Gentlemen: 

Subject: Docket Nos. 50-361 and 50-362 
Response to the Units 2 and 3 Station Blackout Safety Evaluation 
San Onofre Nuclear Generating Station, Units 2 and 3 

References: 

(A) George Kalman to Harold B. Ray, February 6, 1992, "San Onofre Nuclear 
Generating Station, Units 2 and 3 Station Blackout Analysis (TAC Nos.  
M68599/68600)." 

(B) M. 0. Medford to Document Control Desk, April 17, 1989, "Response to 
10 CFR 50.63, 'Loss of all Alternating Current Power,' San Onofre Nuclear 
Generating Station, Units 2 and 3." 

This letter provides Southern California Edison's (SCE's) response to the 
Nuclear Regulatory Commission's (NRC's) Safety Evaluation Report (SER) for the 
San Onofre Units 2 and 3 Station Blackout (SBO) analysis (Reference A). The 
SER concluded that the design of Units 2 and 3 conforms with the SB0 Rule (10 
CFR 50.63), the guidance of Regulatory Guide (RG) 1.155, Nuclear Management 
and Resources Council (NUMARC) 87-00, and NUMARC 87-00 Supplemental 
Questions/Answers and Major Assumptions dated December 27, 1989, contingent 
upon the satisfactory resolution of the NRC's recommendations.  

The NRC's seven recommendations encompass the following areas: 

Verification and confirmation to assure the Class 1E batteries are 
adequate, 

Reassessment of the effects of loss of ventilation for control 
building rooms containing SBO equipment during an SBO event, 

Reassessment of the effects of a SBO event on the containment heat 
loads, 

Opening the instrument cabinet doors within 30 minutes 
following an SB0 event, 
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* Description of any proposed modifications, 

* Confirmation that the SBO equipment is covered by an appropriate QA 
program consistent with RG 1.155, and 

* Implement an Emergency Diesel Generator (EDG) reliability program 
that meets, as a minimum, the guidelines of RG. 1.155, Section 1.2.  

SCE has reviewed the NRC's recommendations, the SER, and Science Applications 
International Corporation's (SAIC) Technical Evaluation Report (TER). Our 
comments on each recommendation and/or our acceptance and proposed 
implementation schedule follows.  

CLASS 1E BATTERIES 

The NRC Staff's recommendation in SER Section 2.2.2, "Class 1E Batteries," 
states: 

"The licensee should confirm that the calculations used to determine the 
battery capacity adequacy conforms to IEEE Std. 485, including a 10% to 
15% design margin to compensate for less than optimum operating 
conditions. Batteries 'A' and 'B' should have sufficient design margin 
as required by IEEE Std. 485. Moreover, the licensee should consider the 
full inverter current associated with the end of duty cycle voltage.  
Also, the licensee should justify that the instrumentation lost during 
load shedding will not affect the operator's ability to monitor the 
status of the plant during the 4 hour coping period. If adequate 
capacity cannot be demonstrated, other measures should be taken to ensure 
that the batteries have sufficient capacity to cope with and recover from 
a 4-hour SBO event. The analysis confirming that the battery has 
adequate capacity should be included in the documentation supporting the 
SBO submittals that is to be maintained by the licensees." 

SCE has examined this issue and believes our battery capacity calculation 
methodology is consistent with the guidance of NUMARC 87-00 and the 
requirements of 10CFR50.63.  

Battery Design Margin 

The IEEE 485-1983 states in part: 

"It is a prudent design practice to provide a capacity margin to allow 
for unforeseen additions to the DC system and less-than-optimum operating 
conditions of the battery due to improper maintenance, recent discharge 
or ambient temperatures lower than anticipated or both. A method of 
providing this design margin is to add 10% to 15% to the cell size 
determined by the calculations."
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This is a recommended practice for all electrical generating stations, both 
nuclear and non-nuclear, and for electrical substations. In non-nuclear 
applications in general, batteries are not subjected to extensive 
surveillances and testing. Many substations are normally unattended and 
unmonitored. The ambient temperature in such facilities is not controlled.  
Due to these operating and maintenance conditions, IEEE 485 recommends a 10% 
to 15% design margin for the initial sizing of the batteries.  

The San Onofre battery maintenance and surveillance practices meet the 
requirements of IEEE 450-1980. The Technical Specifications require weekly 
pilot cell surveillances and a refueling interval service test. The battery 
room's ambient temperature is maintained close to 770F, and the batteries are 
maintained above the minimum Technical Specification temperature of 60oF.  
Battery voltages are monitored in the Control Room. Additionally, plant 
operating procedures require visual inspection of the batteries during each 
shift. Low battery voltages are alarmed. Any unanticipated discharge and 
drop in battery voltage would trigger the low battery voltage alarm, and alert 
the Control Room operators. Based on our operating experience and the 
existing battery maintenance program, we believe the Class 1E batteries are 
maintained at optimum operating conditions.  

IEEE 485 recommends an initial design margin of 10% to 15% to accommodate 
unforeseen load growth and less than optimum operating conditions. To 
maintain the initial design margin inspite of subsequent unforeseen load 
growth is not, in our understanding, the intent of IEEE 485-1983. To ensure 
adequate capacity, SCE recalculates the battery capacity prior to every load 
change to confirm the batteries will meet their duty cycle requirements.  
Neither 10CFR50.63 nor NUMARC 87-00 requires the use of IEEE 485. NUMARC 
87-00, Section 7.2.2, notes that "IEEE 485, or other design basis battery 
analysis updated as necessary to reflect current loads, should be used." 
Thus, SCE believes the NRC's recommendation on battery design margin should 
not apply to operating nuclear power plants, in particular when the limiting 
load profile is well established and periodically updated.  

Inverter Current 

SCE's calculations use the measured normal operating inverter currents (not 
the full rated inverter currents) when generating the load profiles. The SBO 
load profiles resulting from our ongoing design bases review will include the 
measured normal operating inverter currents adjusted to the minimum expected 
battery voltages.  

Load Shedding 

The core protection calculators (CPCs) are the only loads proposed to be shed 
from the inverters. The CPC's monitor reactor core parameters to ensure 
operating conditions are maintained within the plant design basis. The CPC's 
will generate a reactor trip signal if reactor parameters are outside the 
design basis. At the onset of a Station Blackout event, the CPC's will
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generate a reactor trip signal and shutdown the plant. (Deenergizing the 
CPC's will also result in a reactor trip). Therefore, the reactor will not be 
operating during an SBO event. Consequently, the CPCs, having fulfilled their 
safety function, will not be required for the remainder of the SBO event and 
can be disconnected from the inverters without affecting the operator's 
ability to monitor plant status during the four hour coping period.  

Adequate Battery Capacity 

As a part of our design bases review, SCE has performed an extensive review of 
the loads on the class 1E DC system since our submittal of September 12, 1991.  
The results of this review will require changes to the SBO load profiles as 
previously submitted. Preliminary results of incorporating the required 
changes show that the new profiles will still be bounded by the previously 
submitted profiles and will provide a design margin of approximately 8%.  
Therefore, our class 1E batteries will continue to have adequate capacity to 
cope with and recover from a 4 hour SBO event. The load changes from our 
design bases review will be incorporated into our battery calculation by 
September 30, 1992, and subsequently incorporated into the SBO supporting 
documentation.  

LOSS OF VENTILATION: CONTROL BUILDING ROOMS 

The NRC Staff's recommendation in SER Section 2.2.4.2, "Inverter Room 
(Distribution Room), Switchgear Room, Computer Room, Control Room, and Control 
Room Cabinet Area," on the loss of ventilation analysis for these control 
building rooms states: 

"(1) The licensee should repeat the temperature transient analysis for 
each of the above DAC [dominant areas of concern] taking into account the 
nonconservatism as identified in the SAIC TER. With respect to the 
initial room temperature used for the analysis in each DAC, the licensee 
should use a conservative value corresponding to the Technical 
Specification temperature limit or the maximum value allowed under an 
administrative procedure. If the licensee's administrative procedure 
does not specify an operating temperature limit, the licensee should 
establish an administrative procedure or revise the existing procedure to 
maintain the temperature in each of the DAC at or below the initial room 
temperature used in the temperature transient analysis." 

SCE has reviewed SAIC's TER and will provide resolution of comments on the 
loss of ventilation assumptions and inputs to the NRC by May 31, 1992. SCE 
will incorporate any appropriate changes into our analyses by February 11, 
1993. Any required changes to this analysis, and justification of the 
individual heat loads used, will be subsequently incorporated into the SBO 
supporting documentation.
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EFFECTS OF A SBO ON CONTAINMENT HEAT LOADS 

The NRC Staff's recommendation in SER Section 2.2.4.3, "Containment," states: 

"The licensee should recalculate the expected containment heat loads 
resulting from an assumed RCS leak rate which is consistent with the 
guidance described in NUMARC 87-00 and verify that these (25 gpm per 
reactor coolant pump seal plus the TS limit for RCS) expected heat loads 
are enveloped by the LOCA/HELB temperature profiles." 

The NUMARC 87-00 reactor coolant pump (RCP) seal leakage of 25 gpm per pump is 
an assumption to be used only in the absence of better information. This is 
stated in NUMARC 87-00, Revision 1, Appendix J, "Supplemental Questions and 
Answers," Question & Answer 2.1, as follows: 

"Q: Must the assumed 25 gpm reactor coolant pump seal leak rate be used 
by all plants (BWR and PWR)? 

"A: No. It is acceptable to NRC to use 18 gpm for BWR recirculation 
pumps. Leakage rates lower than 25 gpm for PWRs or 18 gpm for BWRs 
may be used, provided a justification exists and the NRC is informed 
that lower rates are being utilized." 

The Units 2 and 3 RCP seals are capable of withstanding a four hour SBO event 
and not leak. Vendor RCP seal data, including actual test results, 
demonstrate that seal leakage will not increase as a result of a four hour SBO 
event. Therefore, our analysis assumes that RCP seal leakage will not 
increase during an SBO event, and that assuming only the allowable Technical 
Specification RCS leak rate of 11 gpm for an SBO event is appropriate for San 
Onofre Units 2 and 3. As required, the NRC was informed in our prior 
submittals that no RCP seal leakage would be assumed, and why it was a valid 
assumption. This assumption is consistent with SCE's position on Generic 
Issue 23. Following resolution of Generic Issue 23, the RCP seal leakage rate 
will be reviewed to ensure consistency with this resolution.  

SCE does not have a formal calculation documenting the containment heat loads 
and environmental response to a 4-hour SB0 event at the assumed RCS leakage 
rate of 11 gpm. Combustion Engineering had performed an earlier plant 
response analysis but did not generate associated containment 
pressure/temperature calculations. Based on the CE plant response analysis, 
SCE utilized an engineering evaluation to conclude that the LOCA/HELB 
temperature profiles would envelope the SBO heat loads. We will formalize our 
engineering evaluation by performing an analysis to demonstrate that the 
LOCA/HELB temperature profiles envelope the expected heat loads and 
containment conditions due to an SBO event. This analyses will be completed 
by February 11, 1993, and subsequently incorporated into the SBO analysis 
supporting documentation.
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INSTRUMENT CABINET DOORS 

In addition to the comments on loss of ventilation analysis for control 
building rooms, the NRC Staff's recommendation in SER Section 2.2.4.2 also 
states: 

"(2) The licensee should provide a procedure which will require the 
operators to open instrument cabinet doors within 30 minutes following an 
SBO event in accordance with the guidance described in NUMARC 87-00." 

SCE will incorporate the appropriate changes to the Units 2 and 3 Emergency 
Operating Instructions (EOIs) once our review of the loss of ventilation for 
the control building rooms is completed. These changes, along with the 
necessary EOI changes needed to implement the SBO requirements, will be 
coordinated with our next revision of the EOIs currently scheduled for 
June 30, 1993. This implementation schedule will allow us to integrate any 
procedure changes required by SBO into SCE's operator training and NRC 
approved operator requalification examination schedule.  

DESCRIPTIONS OF PROPOSED MODIFICATIONS 

The NRC Staff's recommendation in SER Section 2.4, "Proposed Modifications," 
states: 

"The licensee should include a full description, including the nature and 
objectives of the proposed modifications identified above, in the 
documentation that is to be maintained by the licensee in support of the 
SBO submittals." 

SCE's existing supporting documentation already discusses known plant 
modifications that will be implemented to support station blackout. SCE will 
incorporate into the supporting documentation descriptions of any plant 
modifications required for SBO that may be identified in the future.  

SBO EQUIPMENT QA REQUIREMENTS 

The NRC Staff's recommendation in SER Section 2.5, "Quality Assurance and 
Technical Specifications," states: 

"The licensee should verify and confirm that the SBO equipment is or will 
be covered by an appropriate QA program consistent with the guidance of 
Appendix A, RG 1.155. Verification that such a program is in place 
should be included as part of the documentation supporting the SBO Rule 
response." 

The San Onofre Units 2 and 3 SBO analysis documentation lists all the 
equipment and instrumentation credited for the 4-hour coping duration. The 
equipment and instrumentation listed are Quality Class II, and are part of our 
10CFR50, Appendix B, QA program. The Units 2 and 3 emergency lighting 
requirements are part of our 10CFR50, Appendix R, QA program. Any additional
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lighting that may be required for Station Blackout will be incorporated into 
our Appendix R QA program. This satisfies the requirements of RG 1.155, 
Appendix A.  

EDG RELIABILITY PROGRAM 

The NRC Staff's recommendation in SER Section 2.6, "EDG Reliability Program," 
states: 

"The licensee should implement an EDG reliability program which as a 
minimum meets the guidance of RG 1.155, Section 1.2. Confirmation that 
such a program is in place or will be implemented should be included in 
the documentation supporting the SBO submittals that is to be maintained 
by the licensee." 

RG 1.155, Section 1.2, "Reliability Program," states that "...onsite emergency 
ac power sources should be ensured by a reliability program designed to 
maintain and monitor the reliability level of each power source over time for 
assurance that the selected reliability levels are being achieved." Further, 
RG 1.155 states that an EDG reliability program would typically have the 
following parts: 

"1. Individual EDG reliability target levels consistent with the plant 
category and coping duration selected from Table 2.  

"2. Surveillance testing and reliability monitoring programs designed to 
track EDG performance and support maintenance activities.  

"3. A maintenance program that ensures that the target EDG reliability 
is being achieved and that provides a capability for failure 
analysis and root-cause investigations.  

"4. An information and data collection system that services the elements 
of the reliability program and that monitors achieved EDG 
reliability levels against target values.  

"5. Identified responsibilities for the major program elements and a 
management oversight program for reviewing reliability levels being 
achieved and ensuring that the program is functioning properly." 

SCE is completing the EDG reliability program and its governing procedure.  
Both the program and the governing procedure will be implemented by 
February 11, 1993. In addition to describing the individual elements of the 
program, the EDG reliability procedure will also detail the organizational 
responsibilities and the required management oversight functions. Once 
implemented, our EDG reliability program will satisfy the requirements of 
NUMARC 87-00, Appendix D, and Regulatory Guide 1.155.
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In addition to the above, SCE has included the EDGs in our Reliability 
Centered Maintenance (RCM) program, and has analyzed the EDG's using our RCM 
methodology. Potential changes to the EDG maintenance program due to the EDG 
RCM analysis are currently under review. Including the EDGs in the RCM 
program will provide additional assurance that the EDG target reliability will 
be achieved.  

CONCLUSIONS 

The NRC staff has stated in the SER that the design of San Onofre Units 2 
and 3 meets the requirements of the SBO rule and the NRC's guidance, 
contingent upon the satisfactory resolution of the staff's recommendations.  
SCE has addressed the staff's recommendations in this letter, and has either 
accepted the recommendation, provided our comments as requested, or committed 
to provide resolution at a later date.  

In our letter of April 17, 1989, SCE had committed to complete procedure 
changes needed to implement the SBO requirements within one year of receipt of 
the SBO SER, i.e., changes to the EOIs (Reference B). However, as indicated 
in our comments on the instrument cabinet doors recommendation, the revisions 
to the EOIs must be coordinated with our schedules for operator training and 
requalification examinations. Therefore, the necessary EOI changes to 
implement the SB0 requirements will be completed by June 30, 1993.  

If you have questions or require any further information, please let me know.  

Very truly yours, 

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


