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On May 26, 1988, at 1500, with Unit 1 in Mode 5, it was determined that the maximum 
electrical load, which could be imposed on the Unit 1 Emergency Diesel Generators 
(DG-1 and DG-2), was in excess of commitments to the NRC to restrict DG loads to 
4,725 kilowatts (kW) for each DG. Subsequent evaluation determined that the maximum 
loading on DG-1 and DG-2 was approximately 5,150 kW and 5,020 kW, respectively.  

Loads in excess of 4,725 kW could occur during the early stages of postulated events 
which require injection of borated water from the Refueling Water Storage Tank (RWST) 
into the Reactor Coolant System. The maximum time during which electrical loads on 
DGs would exceed 4,725 kW is less than 30 minutes during a loss of coolant accident 
concurrent with a loss of off-site power.  

These potential overload conditions were due to calculation errors and an inadequate 
understanding of loads on the DGs and the bases for those loads. These errors 
resulted from reliance on informal and unverified design information, inadequate 
review of the calculations and inadequate engineering resources.  

As immediate corrective action, members of the responsible organization have: (1) 
reviewed this event and (2) received training in proper methodology and application 
of design related procedural requirements. Additional corrective actions include 
development of baseline calculations and increasing the load limit. Planned 
corrective actions include development of a design basis documentation program and 
re-organization and enhancement of engineering resources.  
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Plant: San Onofre Nuclear Generating Station 
Unit: One 
Reactor Vendor: Westinghouse 
Event Date: May 26, 1988 
Time: 1500 

A. CONDITIONS AT TIME OF THE EVENT: 

Mode: 5, Cold Shutdown 

B. BACKGROUND INFORMATION: 

Unit 1 is provided with two independent Class 1E 4160 volt AC electrical 
distribution systems (EIIS System Code EB) which supply electrical power to 
systems and components that are required for normal operation, to safely 
shutdown the plant and to mitigate the consequences of Design Basis Events 
(DBE). These two 4160 volt distribution systems are normally energized by 
either the Unit 1 main generator or off-site sources.  

In the event that electrical power is not available from either the main 
generator or off-site sources, each of the 4160 volt distribution systems is 
powered by an emergency Diesel Generator (DG) (EIIS System Code EK). These DGs 
(DG-1 and DG-2) are designed to provide the electrical power necessary to safely 
shutdown the plant or to mitigate the consequences of postulated DBEs.  

These DGs were designed and manufactured by IMO Delaval, Inc, which was 
previously known as Transamerica Delaval, Inc. (TDI). Each is rated by TDI for a 
continuous load of 6,000 kilowatts (kW). However, as a result of engine problems 
and failures observed with nuclear and non-nuclear applications, maximum DG loads 
were determined in order to form the basis for a load limit which would enhance 
DG operability and reliability. The primary reason for de-rating the Unit 1 DGs 
is the use of a specific piston design which may be susceptible to premature 
failure of the piston skirt at higher loads. Based on these maximum loads, the 
DGs were restricted to 4,500 kW +5% [4,725 kW] in July 1986.  

C. DESCRIPTION OF THE EVENT: 

On May 26, 1988, at 1500, with Unit 1 in Mode 5, it was determined that the 
maximum electrical load which could be imposed on the DGs was in excess of 4,725 
kW.  

Loads in excess of 4,725 kW could occur during the early stages of DBEs which 
require injection of borated water from the Refueling Water Storage Tank (RWST) 
into the Reactor Coolant System. The maximum time during which electrical loads 
could exceed 4,725 kW is less than 30 minutes.  

The potential DG overload condition was initially identified during a revision of 
the DG loading calculation for DG-2. This review was being performed as a part 
of the development of a proposed design change which would add a motor driven 
auxiliary feed water pump (G1OW) to the DG-2 loads. Subsequent evaluation 
determined that the existing maximum loads on DG-1 and DG-2 could have been as 
high as approximately 5,150 kW and 5,020 kW, respectively.
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D. CAUSE OF THE EVENT: 

1. Immediate Cause: 

The commitment to restrict the DG electrical loads to the 4725 kW limit was 
based on incorrect DG electrical load calculations.  

2. Intermediate Causes: 

a. Since there are no design criteria documents which specifically address 
the electrical loads applied to the DGs, the responsible engineer who 
performed these calculations relied on loads identified in the 
original DG procurement specification which was developed between 1973 
and 1976. The loads identified in the original specification were 
incorrect and incomplete due to inadequate design verification.  

As a result, all loads that would be connected to a specific diesel 
generator during postulated accident conditions were not identified in 
the calculations upon which the limit identified in the commitment was 
based. The load estimate was further reduced by omission of electrical 
loads, which were added after procurement of the DG, and by methodology 
and calculation errors.  

b. The responsible engineer erred in determining that an interdisciplinary 
review of the design calculation was neither required nor necessary.  
In addition, the review cycle was conducted in an informal fashion 
which resulted in approval of the calculation without adequate 
resolution of the reviewing engineer's comments.  

c. The review of these calculations, which were performed by the 
independent review engineer and the engineering discipline group lead, 
were incomplete since they did not fully understand their 
responsibilities as reviewing engineers.  

3. Root Causes: 

SCE has completed a study to evaluate general deficiencies in the area of 
design, engineering and technical work which, in part, caused the conditions 
being reported in this LER. The applicable conclusions reached in this 
study are as follows: 

a. There are no programmatic requirements for the development, update or 
compilation of design basis documents.  

b. The engineering resources and supervision were inadequate to properly 
perform the above described engineering efforts.



LICENSEE EVENT REPORT (LER) TEXT CONTINUATION 

SAN ONOFRE NUCLEAR GENERATION STATION DOCKET NUMBER LER NUMBER PAGE 
UNIT 1 05000206 88-009-01 4 OF 5 

E. CORRECTIVE ACTIONS: 

1. Corrective Actions Taken: 

a. A new baseline calculation has been developed for each DG based on 
design input obtained from the systems engineering and mechanical 
engineering groups, and a complete review of the electrical, one line 
electrical and elementary diagrams.  

b. The NRC has approved a TS amendment which increases the DG electrical 
load limit to account for the maximum required loads.  

c. The engineer who performed the calculation and the subsequent revisions 
has been counseled and trained in the correct methods and procedures 
applicable to these tasks.  

d. The electrical engineering group of the nuclear generation section has 
been strengthened with the addition of three senior level engineers.  

e. Present members of the electrical engineering group have reviewed the 
erroneous DG calculations, have been trained in proper methods and 
application of design related procedural requirements.  

f. Present members of the nuclear generation engineering section have been 
trained in the responsibilities of an independent review engineer.  

2. Planned Corrective Actions: 

a. DG load verification tests have been conducted. The data resulting 
from these tests is currently being evaluated. Additional verification 
testing may be required depending on the evaluation results.  

b. All previous calculations reviewed by the above discussed independent 
review engineer are being subjected to an additional review and an 
interdisciplinary review as required.  

c. Design drawings will be prepared which will identify the electrical 
loads for each DG.  

d. Applicable engineering procedures will be revised, as required, to 
address interdisciplinary review requirements for calculations and to 
clarify the responsibilities of the independent review engineer.  

e. A design basis documentation program will be established to capture and 
maintain the design basis for Units 1, 2 and 3.  

f. Nuclear-related design engineering functions will be consolidated into 
one organization. This consolidation will enhance the quality and 
efficiency of engineering activities by reducing duplication of effort 
and further clarifying accountability. This will also ensure that 
management attention will be dedicated to and focused on nuclear 
matters.
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F. SAFETY SIGNIFICANCE OF THE EVENT: 

This event has no safety significance since the diesel engines have been analyzed 
to perform their function at 6,000 kW. Although the DGs were restricted to 4,725 
kW, SCE believes that these engines would remain capable of operating at their 
6,000 kw rating and would have been fully capable of carrying the above described 
loads.  

G. ADDITIONAL INFORMATION: 

Recent LERs reporting similar design and design control related conditions: 

LER 1-88-006 (Docket 50-206) reported a condition where the Unit 1 Backup 
Nitrogen Systems (as designed, installed and operated) did not satisfy the 
licensing and design basis for the systems.  

LER 1-88-001 (Docket 50-206) reported that several components requiring 
environmental qualification were not included in the administrative controls 
for the environmentally qualified equipment. Additionally, other 
components were found to be in an unqualified configuration.  

LER 1-87-015 (Docket 50-206) reported that certain systems were susceptible 
to single failure.  

LER 2-88-008, Revision 1, (Docket 50-361) reported various conditions 
resulting in the Component Cooling water system being outside its design 
basis due to design control program deficiencies.  

LER 2-88-010 (Docket 50-361) reported a condition in which both emergency 
chillers were rendered inoperable as a result of not addressing freon level 
as a critical design parameter.  

LER 2-88-017 (Docket 50-361) reported that a spent fuel pool siphon event 
occurred as a result of the failure to transfer the design intent to utilize 
administrative controls on certain locked valves.
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SAN ONOFRE NUCLEAR GENERATING STATION 

P. O. BOX 128 

SAN CLEMENTE, CALIFORNIA 92672 

H.E.MORGAN TELEPHONE 
STATION MANAGER (714) 368-6241 

November 3, 1988 

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

Subject: Docket No. 50-206 
Supplemental Report 
Licensee Event Report No. 88-009, Revision 1 
San Onofre Nuclear Generating Station, Unit 1 

Reference: Letter, H. E. Morgan (SCE) to USNRC Document Control Desk, dated 
June 27, 1988 

The referenced letter provided a 30-day written Licensee Event Report (LER) 
involving the emergency diesel generator electrical loads. In accordance with 
NUREG 1022, this submittal provides a supplemental LER which includes additional 
information concerning cause and corrective actions. Neither the health and 
safety of plant personnel or the public was affected by this occurrence.  

If you require any additional information, please so advise.  

S.incerely, 

Enclosure: LER No. 88-009, Revision 1 

cc: F. R. Huey (USNRC Senior Resident Inspector, Units 1, 2 and 3) 

J. B. Martin (Regional Administrator, USNRC Region V) 

Institute of Nuclear Power Operations (INPO)


