
December 6, 1982 

Docket No. 50-206 
LS05-82-12-012 

Mr. R. Dietch, Vice President 
Nuclear Engineering and Operations 
Southern California Edison Company 
2244 Walnut Grove Avenue 
Post Office Box 800 
Rosemead, California 91770 

Dear Mr. Dietch: 

SUBJECWT SEP TOPIC VIII-4, ELECTRICAL PENETRATIONS OF REACTOR CONTAINMENT 
REVISED FINAL SAFETY EVALUATION REPORT FOR THE 
SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 1 

The enclosed safety evaluation report has been revised to reflect the 
comments provided in a letter from R. W. Krieger to D. M. Crutchfield 
dated May 26, 1982, and a message received from Southern California 
Edison dated November 11, 1-982. The staff has determined that the 
design of electrical protecktidnncircuits for containment penetrations 
does not meet current licensing criteria.  

Accordingly, the staff recommends changes in the design of electrical 
penetration protection. The need to actually implement these changes 
will be determined during the integrated safety assessment. This 
safety eValuation may be revised in the future if your facility design 
iTfchanged or if NRC criteria relating-to this topic are modified 5,60q 
before the integrated assessment is completed.  

Sincerely, 

Walter A. Paulson, Project Manager 
Operating Reactors Branch No. 5 
Division of Licensing 

Enclosure: 
As stated 
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See next page 
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Mir. R. Dietch '*San Onofre Unit 1.  
Docket No. 50-206 

cc 
Charles R. Kocher, Assistant 

General Counsel 
James Beoletto, Esquire 
Southern California Edison Company 
Post Office Box 800 
Rosemead, California 91770 

David.R. Pigott 
Orrick, Herrington & Sutcliffe 
600 Montgomery Street 
San Francisco, California 94111 

Harry B. Stoehr 
San Diego Gas & Electric Company 
P. 0. Box 1831 
San Diego, California 92112 

Resident Inspector/San Onofre NPS 
c/o U. S. NRC 
P. 0. Box 4329 
San Clemente, California 92672 

Mayor 
City of &a.Clemente .  
San Clemente, California 92672 

Chairman 
Board of Supervisors 
County of San Diego 
San Diego, California 92101 

California Department of Health 
ATTN: Chief, Environmental 

Radiation Control Unit 
Radiological Health Section 
714 P Street, Room 498 
Sacramento, California 95814 

U. S. Environmental Protection Agency 
Region IX Office 
ATTN: Regional Radiation Representative 
215 Freemont Street 
San Francisco, California 94111 

Robert H. Engelken, Regional Administrator 
Nuclear Regulatory Commission, Region V 
1450 Maria Lane 
Walnut Creek, California 94596



SYSTEMATIC EVALUATION PROGRAM 

TOPIC VIII-4 

SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 1 

TOPIC: VIII-4, Electrical Penetrations of Reactor Containment 

1. INTRODUCTION 

The safety objective of Topic VIII-4, "Electrical Penetrations of 
Reactor Containment," is to assure that all electrical penetrations 
in the containment structure are designed not to fail from electrical 
faults during a high energy line break.  

As part of the Systematic Evaluation Program (SEP) the NRC staff per
formed an audit, comparing sample containment electrical penetrations 
in SEP facilities with current licensing criteria for protection 
against fault and overload currents following a postulated accident.  

II. REVIEW CRITERIA 

The review criteria are presented in Section 2.0 of EG&G Report EGG
EA-5648, "Electrical Penetrations of the Reactor Containment." In 
addition, in licensing new plants, the staff requires compliance with 
the recommendations of Regulatory Guide 1.63 or an acceptable alterna
tive method.  

For each containment electrical penetration, the protective systems 
should provide primary and backup circuit protection devices to pre
vent a single failure in conjunction with a circuit overload from im
pairjhg containment integrity. The primary and backup protection 
devices must have trtp time vs. current response characteristics which 
assure protection against penetration failure. The protection devices 
are to be periodically tested to verify trip setpoints and addquacy of 
response.  

No single failure should allow excessive currents in the penetration 
conductors that will degrade the penetrations' seals. Where external 
control power is used for actuating the protection systems the power 
for primary and backup breakers should be derived from separate sources.  
Overcurrent signals for tripping primary and backup system devices 
should be electrically independent and physically separated.
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III. RELATED SAFETY TOPICS AND INTERFACES 

The scope of review for this topic was limited to avoid duplication 
of effort since some aspects of the review were performed under the 
related Topic 111-12. "Environmental Qualification." The related 
topic report contains the acceptance criteria and review guidabie 
for its subject matter.  

Theoretically, there are no safety topics that are dependent on the 
present topic information for their completion; however, the results 
of the present topic have a definite impact upon the capability of 
equipment inside of containment to function after a high energy line 
break.  

IV. REVIEW GUIDELINES 

The review guidelines are presented in Section 3.0 of EG&G Report 
EGG-EA-5648, "Electrical Penetrations of the Reactor Containment." 

V. EVALUATION 

As noted in the EG&G Report on this topic, with a LOCA environment 
inside containment, the backup protection for some dc penetrations 
does not conform to the current licensing criterta. Since the EG&G 
Report was issued, the licensee has evaluated the electrical protec
tion as proposed in our July 30, 1981 letter.  

Three major differences exist between the analyses used by the staff's 
contractor and that of the licensee. These differences are: 

1. The licensee relies on a tested outer seal to provide the barrier, 
and therefore, a lower initial penetration seal temperature can 
be used.  

2. The licensee uses symmetrical short circuit currents for timei(Ctj 
in excess of 8 cycles (0.133 sec.).  

3. The licensee indicates that some low voltage penetrattons serve 
non-qualified loads.  

Even when the less conservative destgn conditions Cof reliance on the 
outer seals and symmetric ac currents after 8 cycles) are factored into 
the equations, initial. penetraton seal temperatures below freezing 
would be required to prevent seal damage.  

The licensee has not shown that significant seal damage will not occur 
because of melting at the relatively longbackup trip times.
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VI. CONCLUSIONS 

As a result of our review, we have concluded that a suitable program 
is not in place to assure that all penetrations conform to current 
licensing criteria. Furthermore, we conclude that no other equival
ent protection exists. The staff proposes that the design of backup 
protection for most low voltage (less than 1000 v.) ac and all dc 
penetrations be modified to provide adequate, coordinated protection 
against all postulated faults inside of containment assuming the 
failure of the primary protection device.  

As noted in our July 30, 1981 letter, removal of power, tripping on 
ESF initiation, and provision of additional interrupting devices are 
acceptable alternatives.


