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On 2/25/88, with Unit 1 in Mode 5, it was determined that several components requiring 
environmental qualification (EQ) had been omitted from the Equipment Qualification 
Master List (EQML). These components require environmental qualification in accordance 
with 10 CFR 50.49 (b)(1) and (b)(2). On 3/1/88 it was determined that the two 
feedwater/safety injection pump motors were in an unqualified configuration. On 3/28/88 
additional components were identified in the course of finalizing the review. All of 
these components will be upgraded or modified as appropriate to satisfy 10 CFR 50.49, 
and added to the EQML as required, prior to return to service from the current outage.  

The cause of the EQML omissions was the application of inadequate methodology during the 
generation of the original EQML in 1980, the lack of QA administrative controls 
applicable to the maintenance and verification of the EQML, and the failure of SCE's 
design control process to ensure consideration of environmental qualification 
requirements during subsequent plant modifications. The evolving nature of EQ 
requirements was a factor which contributed to the mistakes that were made. In January 
1984, design control processes were implemented to ensure that plant modifications are 
evaluated for EQ requirements, and the EQML has been formally controlled since 
June, 1984.  

A review of all installed electrical equipment associated with the required systems for 
compliance with 10 CFR 50.49 (b)(1) has been completed. An independent verification of 
this review by an outside consultant will be completed by return to service. A review 
of electrical equipment using the criteria of 10 CFR 50.49 (b)(2) is expected to be 
completed by 8/31/88, and a supplemental report will be submitted if additional 
discrepancies are discovered.  
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Plant: San Onofre Nuclear Generating Station (SONGS) 
Unit: 1 
Reactor Vendor: Westinghouse 
Event Dates: February 25, 1988 

A. PLANT CONDITION AT THE TIME OF THE EVENT 

Mode: 5 (Cold Shutdown) 

B. BACKGROUND INFORMATION 

SCE's Quality Assurance Organization (QAO) has been performing a series of 
intensive surveillances of the adequacy of environmental qualification at San 
Onofre Unit 1. These surveillances are primarily focused on determining the 
adequacy of the Environmental Qualification Master List (EQML) and the methodology 
used in its establishment. On January 8, 1988, the QAO issued a problem review 
report which questioned the basis for omitting from the EQML recirculation line 
isolation valves for the main feed pumps.  

The basis for the QAO concern was consideration of a type of steam line break which 
had not been analyzed at the time that the original EQ Master List was formulated 
for Unit 1. Subsequent evaluation confirmed that the QAO concerns were valid 
resulting in the need to include these valves on the EQML and ensure the 
environmental qualification of the valves.  

At about the same time, the NRC resident inspectors office also identified 
isolation valves in the auxiliary feedwater system which were similarly not on the 
EQML although they should have been. These discoveries and those of the QAO caused 
the Company to reevaluate the EQ Master List.  

Accordingly, on or about January 22, 1988, a comprehensive review of electrical 
equipment which satisfies the criteria of paragraph (b)(1) of 10 CFR 50.49 was 
undertaken by SCE. That review was completed, except for the preparation of 
appropriate documentation and the performance of quality checking, on February 22, 
1988 and resulted in identifying 48 individual components which should have been on 
the EQML. In the course of preparing the required documentation, seven additional 
components were identified on March 28, 1988 which are also addressed by this LER.  
On February 25, 1988, NRC notification was made pursuant to 10 CFR 50.72 (b).  
Prior to that, discussions were held with the NRC resident inspector and a 
management meeting took place in the Regional Office in Walnut Creek, California on 
February 25, 1988. An additional management meeting was held at the Regional 
Office on March 24, 1988.  

On February 18, 1988, the QAO notified SCE's Nuclear Engineering Division of a 
concern regarding the use of paper air filters and the qualification status of the 
external lube oil fan-cooler for the main feed pump motors. SCE undertook a review
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of the EQ test report and data package for-these components and concluded that the 
QAO concerns were valid. On March 1, 1988 the Station Manager and E&C Project 
Manager were formally notified that the main feed pump motors were not in a proper 
environmentally qualified configuration because of these discrepancies which had to 
be remedied before resuming plant operations.  

C. DESCRIPTION OF THE EVENT 

1. Event: 

On February 25, 1988, review indicated that the EQML did not include several 
pieces of electrical equipment which fit the criteria of paragraph (b) of 
10 CFR 50.49. Also, on March 1, 1988, the main feedwater pump motors were 
found to deviate from their qualified configuration.  

2. Method of Discovery: 

After the determination that the EQML was incomplete, a comprehensive review 
was undertaken of all safety-related electrical equipment associated with 
required systems located in potential harsh environment zones to determine 
whether they were required to function to mitigate those events and hence 
whether they should be added to the EQML. That review has identified 55 
components which should have been on the EQML.  

After the determination that the main feed pump motors had certain 
questionable features of their configuration, a review was ini-tiated to 
determine if the EQ data package and test report were consistent with the 
actual configuration. That review revealed that certain configuration 
features were not consistent with their environmental qualification.  

The identification of the specific components covered by this LER is given in 
part (D), "Cause of the Event." 

D. CAUSE OF THE EVENT: 

The original scope of the EQ program at San Onofre Unit 1 was defined in SCE's 
letter dated June 18, 1980 and supplemented by letters dated October 31, 1980 and 
November 4, 1981. SCE's official submittal (May 20, 1983) of a list of equipment 
which was required upon the effectiveness of 10 CFR 50.49, merely refered to the 
equipment identified in these previous letters. Although this list of equipment 
underwent a prolonged review by the NRC and its consultants, the Franklin Research 
Center, no verification of its adequacy by SCE was ever made. Furthermore, the 
list did not include equipment added as a result of TMI. Subsequently, the 
original scope of equipment reviewed by the NRC and the TMI equipment were combined 
to form the base EQ Master List which was reviewed by the NRC prior to plant
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startup in November, 1984. Again, no effort was made to check the accuracy of the 
list. The root cause of this event was failure to utilize formal QA controls in 
the maintenance of the EQML and failure to reassess the list's validity prior to 
the May 20, 1983 and November 19, 1984 submittals to the NRC.  

SCE's current design control processes for ensuring consideration of EQ for new 
equipment were not in place until January, 1984. As a result, some equipment added 
prior to that time, including TMI equipment, was not adequately reviewed for 
environmental qualification requirements and/or inclusion on the EQML. In other 
cases, equipment should have been added to the EQ Master List and qualified because 
of a redefinition of safety function based upon completion of additional reviews 
such as those undertaken pursuant to the NRC's Systematic Evaluation Program. For 
example, several solenoid valves associated with minimum flow recirculation at the 
main feedwater pumps fall in this category. The specific errors made in 
establishing the EQML or maintaining proper EQ configuration are discussed below 
with reference to the individual components covered by this LER.  

1. The following components were installed in the plant after the initial EQML 
had been created, but before implementation of design control processes 
relating to environmental qualification. Prior to the time such processes 
went into effect in January, 1984, there was no formal process to ensure that 
modifications, such as these, which required environmental qualification would 
be incorporated into the EQML.  

a. MOV-1202, MOV-1204 

The above components in the Auxiliary Feedwater System (AFWS) (EIIS 
system code BA) are required to position correctly to establish auxiliary 
feedwater flow which is required in response to various HELB events which 
can create a harsh environment in the area.  

b. SV-2900, SV-3900 

The above components in the Safety Injection System (SIS) (EIIS system 
code BQ) are employed to relieve hydraulic forces which could bind or 
retard the positioning of the safety injection discharge valves (HV 
851-A&B). They were installed in 1981 along with several other 
modifications to improve safety injection valve reliability.  

c. FT-2114B, FT-2114C, FT-3114A 

The above components in the Containment Recirculation System (CRS) (EIIS 
system code BP) are required to determine and balance the flow of coolant 
to the reactor following a loss of coolant (LOCA) event during the 
recirculation phase.
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d. SV-955, SV-956, CV-2145 

The above components of the Post Accident Sampling System (PASS) (EIIS 
system code IP) are required to function following a LOCA which would 
create a harsh environment where they are located. SV-955 and SV-956 are 
original plant equipment associated with the reactor sampling system.  

2. The following components are being reclassified as safety-related based on 
consideration of a spectrum.of postulated steam line break sizes that are 
smaller than the design basis MSLB.  

a. SV-17, SV-17A, SV-18, SV-18A, SV-875A, SV-875B, ZSO-1875A, ZSO-1875B, 
ZSC-1875A, and ZSC-1875B.  

The above components in the SIS are required to provide the required 
minimum flow for the main feed pumps used for safety injection in 
response to a steam line break event. This event can create a harsh 
environment for these components. In establishing the EQML, apparently 
it was not recognized that smaller than analyzed break sizes could lead 
to a scenario in which actual delivery of safety injection could be 
delayed long enough to be damaging to the pumps in the absence of minimum 
flow protection. The design basis steam line break event does not 
exhibit this phenomenon.  

3. In establishing the EQML, the following components were not included because 
their effect on the function of other safety related equipment was not 
appropriately considered. In each case, these components support the 
operation of other safety-related equipment which were identified as required 
to operate in the harsh environment.  

a. SV-1112, FY-1112, HY-1304, HY-1305 

The above components in the Charging System (EIIS system code CB) are 
required to stop flow via the normal charging path following a loss of 
coolant (LOCA) event during the recirculation phase.  

b. ZSO-1304, ZSC-1304, ZCO-1305, ZSC-1305 

The above components in the Charging System (EIIS system code CB) are 
required to provide indication to the operators that CV-304 and CV-305 
have closed to isolate the normal charging path following a loss of 
coolant (LOCA) event during the recirculation phase. Although alternate 
flow indicators can be used by the operators to infer this function, 
these limit switches are being qualified consistent with our practice of 
providing reliable control room information for safety functions.
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c. SV-1115DA, SV-1115DB, SV-1115EA, SV-1115EB, SV-1115FA, SV-1115FB, 
FY-1115A, FY-1115B, FY-lll5C, FY-1115D, FY-1115E, FY-1115F 

The above components in the CRS are required to provide primary and 
backup pneumatic motive power to FCV-1115D, E, & F to permit flow control 
by the operators during the recirculation phase of the LOCA event. The 
components associated with the backup nitrogen supply were initially 
installed as a temporary backup system and later accepted during the 
Systematic Evaluation Program as a permanent installation.  

d. SV-135 

The above component in the AFWS is required for cooling of the auxiliary 
feedwater pump during a HELB which could create a harsh environment at 
its location.  

4. The following components do not have a safety-function in conjunction with 
events which can create a harsh environment at their location. However, for 
lack of suitable electrical isolation, their failure in a harsh environment 
could lead to electrical malfunctions which would impede an underlying safety 
function. SCE's previous methodology to address the criteria of 10 CFR 50.49 
(b)(2) did not identify the electrical association in those cases.  

a. SV-520, SV-521, SV-522, SV-523, SV-524, SV-525, SV-526, SV-527, SV-528, 
SV-529, SV-530, SV-531.  

Failure of these components in the SIS could jeopardize the safety 
injection function.  

b. SV-2077, SV-3078 

Failure of these components in the SIS could jeopardize operation of the 
recirculation pumps which are necessary for the LOCA response.  

5. Main Feed Pump Motors 

The above components were qualified for the harsh environment of the steam 
line break in their areas in a configuration which included (1) use of 
metallic air filters and (2) no external heating (or cooling) of the 
lubricating oil. At the time the EQ testing was undertaken, it was not 
recognized that the actual plant configuration included air filters using 
non-metallic materials and an external lube-oil cooler. A recent analysis now 
indicates that the external lube-oil cooler is acceptable as is.
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E. CORRECTIVE ACTIONS: 

1. Corrective Actions Taken: 

The review to the criteria of paragraph (b)(1) of 10 CFR 50.49 of all 
safety-related electrical equipment associated with required systems but not 
currently on the EQML, has been comprehensive and rigorous. This review is 
undergoing an independent verification by an outside consultant. Action has 
been initiated to add the components revealed by this review to the EQML as 
appropriate and work is underway to replace components with fully qualified 
equipment where necessary. The above actions will be complete prior to return 
to service from the current outage.  

The EQML was initially issued as a formally controlled document on June 27, 
1984. Maintenance of the EQML is administratively controlled by E&C 37-26-12 
which was first issued on June 10, 1983.  

2. Planned Corrective Actions: 

A review of electrical equipment to the criteria of paragraph (b)(2) of 
10 CFR 50.49 will be conducted using rigorous methodology. This review will 
be completed by August 31, 1988. Any discrepancies identified as a result of 
this review will be dispositioned at the time of their discovery in accordance 
with NRC regulations.  

F. SAFETY SIGNIFICANCE 

Safety Injection System: 

For those components listed in section (D)(1)(b), (D)(2)(a), (D)(4)(a) and (0)(5) 
which are associated with the safety injection system, their omission from the EQML 
and/or deviation from their qualified configurations has not had any safety 
significance in this fuel cycle up to the present time based on recent 
best-estimate steam line break analyses which show that neither safety injection 
nor charging is necessary to achieve acceptable reactor response.  

Auxiliary Feedwater System: 

For those components listed in section (D)(1)(a) and (D)(3)(d) which are associated 
with the auxiliary feedwater system, their omission from the EQML has had only 
minimal safety significance based on the fact that MOV-1202 and MOV-1204 were found 
to be essentially in a qualified configuration. However, SV-135 could fail, 
resulting in a loss of bearing cooling which might jeopardize the long term 
operation of the motor-driven auxiliary feed water pump. However, the steam 
turbine driven pump would have been available for all non-MSLB events and some 
small MSLB events as well. Furthermore, the dedicated safe shutdown diesel 
generator powered AFW pump is located completely outside affected areas and could 
be used for all events.
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Charging and Recirculation System: 

For those components listed in section (D)(1)(c), (D)(3)(a), (D)(3)(b), and 
(D)(3)(c) omission from the EQML has minimal safety significance based on the 
following finding: 

(1) the following components are already qualified (FY-1112, FY-11150, E, & F; 
FT-2114B, C and FT 3114A); 

(2) the harsh environment of radiation only for the following components 
(FY-1115A, B, & C, SV-1112, SV-1115DA, DB, EA, EB, FA, FB) does not pose a 
significant qualification challenge because of similar materials of 
construction as qualified components; and 

(3) the following components should fail in a safe (closed) position (HY-1304, 
HY-1305).  

(4) the following components provide valve position indication only (ZSO-1304, 
ZSC-1304, ZSO-1305, ZSC-1305).  

The components listed in (D)(4)(b), which have no safety function, could affect the 
recirculation function due.to possible electrical interaction with the 
recirculation pump control circuits.  

Post-Accident Sampling System: 

For those components listed in section (0)(1)(d) which are associated with the 
PASS, their omission from the EQML has minimal safety significance based on the 
fact that the entire system exclusive of connection boundary valves is non-safety 
related, and the fact that the line size is small enough to pose only a minor 
threat to the containment isolation function. Backup isolation is provided in the 
RCS sampling sink and PASS pit.  

G. ADDITIONAL INFORMATION: 

1. Component Failure Information.  

Not Applicable.  

2. Previous LERs on Similar Events.  

LER 87-006, dated June 12, 1987, reported the discovery of non-environmentally 
qualified butt splices in the circuits associated with the wide-range 
containment water level instrumentation.  

1508j
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MANAGER OF NUCLEAR ENGINEERING (818) 302-1749 
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March 30, 1988 

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

Gentlemen: 

Subject: Docket No. 50-206 
30-Day Report 
Licensee Event Report No. 88-001 
San Onofre Nuclear Generating Station, Unit 1 

Pursuant to 10 CFR 50.73(a)(2)(i), 50.73(a)(2)(ii), 50.73(a)(2)(v) and 
50.73(a)(2)(vii), this submittal provides the required 30-day written Licensee 
Event Report (LER) for an occurrence involving deficiencies in the 
environmental qualification program required by 10 CFR 50.49. The health and 
safety of plant personnel and the public were not affected by this occurrence.  

If you require any additional information, please so advise.  

Very truly yours, 

Enclosure 

cc: J. B. Martin, Regional Administrator, NRC Region V 
F. R. Huey, NRC Senior Resident Inspector, San Onofre Units 1, 2 and 3 
Institute of Nuclear Power Operations (INPO)


