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ENVIRONMENTAL QUALIFICATION OF ELECTRIC ZQUIPMENT IMPORTANT TO SAFEZTY
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used o perform & neces:arv safety function must be

ganonstreted <o be capable of maintaining functional operzbility uncer all
stuieted to cccur during its installed life for the time

€. This recuirement, which is embodiec in General

Pesion Criterie 1 anc 4 o7 Appendix A &nc Sectiens III, XI, and XVII of

“sengix © ¢c 10 CF2 B0, 1s azpplicable to ecuipment located inside-as we

cutsicde conteinment. lore cdetzilec reguirements and guidance re

methods anc prccecures for cemonstrating this capa:zli
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CFR & environmenta! Qua

ecuipment heve been set forth in 10 CFR 80.4°
Important to Sefety for Nuclear Power Plants," XNUR
"Interim Stafs Position on Environmental Qualification of Safety-Related

Electrical Ecuipment” (which supplements IEEE Stancard 323 and various LRC
Feculatory Guides and indusiry standards), and "Guidelines for Zveiuating

Environmental Cualification of Ciass 1E Electrical Equipment in Operatirg
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Cr February 2, 1878, the HAC Cffice of Inspection an¢ tnforcement [IE, issuec
& c -p--. - - - - - -
tc 211 licensees of ocperzting plants (exce hese included in the svstiematic
evaiuation program (SEP)) IE Bulletin (IEB) 7¢-01, "Environmental

Qualificeation of Class 1I Equipment." This Eu11etin, tocether with IE
Circular 78-02 (issued on May 31, 197€), required the licensees t¢ perform
reviews te 23sess the &ceauacv of their envircnmental cueglification proeorams.
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On January 14, 1980, NRC issued IEB 79-C1B which included the DOR Guidelines
and NUREG-0588 as attachments 4 and 5, respectively. Subsequently, on May 23,
1980, Commission Memcrandum &nd Order CLI-E0-2]1 was issued and stated that the
DOR Guidelines and portions of NUREG-0588 form the reouirements that licensees
must meet regarding env, onmental gualificetion of safetv-related electrical
«Quipment in order to sctisfy those aspects of 10 CFR 50, Appendix A, General
Design Criterion (GDC) 4. Supplements to IEB 79-01B were issued for further
clarification and definition of the staff's needs. These supplements were
issued on February 29, September 30, .and C. tober 24, 1980.

In addition, the staff issued orders dated August 29, 1980 (amended in
September 1980) and October 24, 1980 to ali licensees. The August order
raquired that the licensees provide a repor:, by November 1, 1980, documenting
the gquelification of safety-related electrical equipment. The Octcber corder
required the establishment of & central file location for the maintenance of
all equipment cuali/i~ation records. The central file was mandated to be
established by December 1, 1980. The staff subsequently <ssued a Safety
Evaluation Peport (SER) on environmental qualification of safety-related
electrical equipment to the licensee in mid-1981. This SER directed the
licenses to "either provide documentation of the missing gualification
inform-tion which demonstrates that safety-related equipment meets the DOR
Guigelines or NUREG-0588 requirements or commit to a corrective action
(requaiification, repiacement (etc.))." The licensee was required to respond
to NRC within 99 days of receipt of the SER. In response to the staff SER
issued in 1981, the licensee submitted adaiticnal information regarding the
ification of safety-related electrical ecuipment. This informzticn was
evéluated for the staff by the Frankiin Research Center (FRC) in order to:
1, identify &1] czses where the licersee's response did not resolve the
significant qualification issues, 2) evaluate the licensee's qualification
documentation in accordance with established criteria to determine which
equipment had acequate documentation and which did not, &nd 3) evaluate the
licensee's aqualification documentation for safety-related electrical equipment
located in harsh environments required for TMI Lessons Learned
Implementation. & Technical Evaiuation Report [TER) was issued by FRC on July
¢, 19¢Z, A Safety Evaluation Report was subsequently issued tc the GPU
Nuclear Corporation for its Cyster Creek Unit 1 on November 30, 1982
with the FRC TER as an attachment,
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A final rule on environmental qualification of electric equipment important to
safety for nuclear power plants became effective on February 22, 1983. This
rule, Section 50.49 of 10 CFR 50, specifies the requirements of electrical
ecuipment important to safety located in a harsh environment. In accordance
with this rule, equipment for Oyster ("cek Unit 1 may be gualified to the
replacement equipment. Replacement equipment installed subseguent to February
22, 1983 must be qualified in accordance with the provisiens of 10 CFR 50.48,
using the guidance of Regulatory Guide 1.89, unless there are sound reasnns to
the contrary.

A meeting was held with each licensee of plants for which a TER had been
prepared for the staff by FRC in order to discuss all remaining open issues
regarding envircnmental qualification, including acceptability of the
environmental conditions for equipment qualification purposes, if Lhis issue
had not vet been resolved. On December 7, 1983, z meeting was held to discuss
GPU's Oyster Creek Unit 1 proposed method to resoive the environmental
ualification deficienc es identified in the November 30, 1982 SER and July 9,
1982 FRC TER. Discussions also included GPU's general methodology for
compliance with 10 CFR 50.49, and justification for continued operztion for
ttose equipment items for which environmental qualification is not yet
completed. As a result of this meeting an audit was performed on February 5
and 6, 1585. The audit consisted of a review of nine files containing
information rejarding the equipment envircnmental qualificatien. Based cn
the results of the audit the staff has concluded that the licensee
has demonstrated environmental qualification of eguipment items in tr2

equipment cualification program to the extent that the files reviewed are
representative of the remaincder of the qualification files. Adeguate proof of
gualification was evicdent io conclude that the equipment meets the
requirements of 10 CFR 50.4S.
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The minutes of the December 7, 1983 meetin; and proposed method of resolution
for each of the environmental gqualification deficiencies are documented in the
Cecember 21, 1584, February 22, and March 15, 1985 submittals from the
licensee.

e 1IATION
= 1M UM T LV
—— e ——

The evaluation of the acceptability of the licensee's electrical equipment
environmenial gualification program is based on the results of an audit review
performed by the staff of: (1) the licensee's proposed resolutions of the
environmental qualification deficiencies identified in the November 30, 1982
SER and July 9, 1982 FRC TER; (2) compliance with the reguirements of 10 CFR
50.4%; and (3) justification for continued operation (JCO) for those equipment
items for which the environmental qualification is not yet completed.

Proposed Resoiutions of ldentified Deficiencies

The proposed resoiutions for the equipment environmental qualification
deficiencies, identified in the November 30, 1982 SER, and the FRC TER
enclosed with it, are described in the licensee's December 21, 1984,
February 22, and March 15, 1985 submittals. During the December 7, 1983
meeting with the licensee, the staff discussed the proposed resolution of each
cdeficiency for each equipment item identified in the FRC TER and found the
license€s approach for resolving the identified environmental qualification
dseficiencies acceptable. The majority of deficiencies identified were
documentation, similarity, aging, qualified 1ife and replacement schedule.
A11 open items identified in the SER dated November 30, 1982 were aisc
discussed and the resolution of these items has been found acceptable by the

start.

The approach described by the licensee for addressing and resolving the
identified deficiencies includes replacing equipment, performing additional
analyses, utilizing additional Quali€4.ation documentation beyond that
reviewed by FRC, obtaining additional a1 1iification documentation and
determining that some equipment is outsioc the scope of 10 CFR 50.49, and
therefore not required to be environmentally cualified, e.g., located in a
mild environment., We discussed the proposed resolutions in detail on an item
by item basis with the licensee during the December 7, 1583 meeting.
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Replacing or exempting equ'pment, for ar acceptable reason, are clearly
acceptablie methods for resolving environmental qualification deficiencies.

The more lengthy discussions with the licensee concerned the use of additional
analyses or documentation. Although we did not review the acdaitional analyses
or documentation, we discussed how ana ysis was beingc used to resoive
deficiencies icdentified in the FRC TER, and the content of the additional
documentation in order to determine the acceptability of these methods. Tre
Ticensee's equipment environmental qualification files will be further

éudited by the staff during fcllow-up inspections to be performed by Region

I, with assistance from IE Headquarters and NRR staff as necessary.

Since a significant amount of documentation has already been reviewed by the
staff and Franklin Research Center, the primary objective of the file audit
will be to verify that they cortain the appropriate analysis and other
recessary documentation to support the licensee's conclusion that the
sguipment is qualified. The inspections will verify that the licensee's
program for surveillance and maintenance of environmentally cualified
equipment is adequate to assure that this equipment is maintaired in the as
analyzed or tested condition. The method used for tracking periodic
replacement parts, and implementatior of the licensee's commitments and
actions, e.g., regarding replacement of equipment, will also be verified.

Based on our discussions with the licersee and our review of its submittals,
we find the licensee's approach for rezsolving the identified envircnmental

gualification deficiencies acceptable.

Compliance With 10 CFR 50.49

In its December 21, 1984 submittal, the icensee has describei the approach
used to identify equipment within the scope of paragraph (b)(l) of 17 CFR
£0.49, equipment relied upon to remain functional during and tollowing design
basis events. The licensee states that the flcoding and envirormental effects
resulting from 2!l postulated design-basis accidents documented in the Qyster
Creek 1 Final Safety Analysis Report (FSAR), including the Loss-of-Coolant
Accident (LOCA' and the High Energy Line 3reak (MELE) Accident:, were
considered in the identification of v-related electrical egquipment which
was to be environmentally qualified. ‘looding and environmental effects
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resulting from High-Energy Line Breaks (HELBs) outside containment were also
considered in the identification of this 2quipment. Therefore, all
design-basis events including required accident scenarics at Oyster Creek

were considered in the identification of electrical equipment within the scope
of paragraph (b)(1; of ~~ CFR 50.49 (i.e., "Safety-related electric equipment

0\
o g

The licensee's approach for identifying equipment within the scope of
paragraph (b)(1) is in accordance with the requirements of that paragraph, and
therefore acceptable.

The method used by the licensee for identification of electrical equipment
within the scope of paragraph (b)(2) of 10 CFR 50.49, nonsafety-related
electrical eguipment whose failure under postulated environmental conditions
could orevent satisfactory accomplishment of safety functions, is s.-marized

-

below:

i. A Tist was generated of safety-related electric eouipment as defined in
paragraph (b)(1) of 10 CFR 50.49 required to remain functional during or
following design-basis Loss of Coolant Accicent (LCCA) cor High Energy
Line 8reak (HELB) Accidents. The LOCA/HELB accicents are the only
desigcn-basis accidents which result in significartly adverse environments
to electrical equipment which is required for saf2 shutdown or accident
mitication. The 1ist was based on reviews of the Oyster Creek Final
Sa‘ety Analysis Report (FSAR), Technical Spscificztions, Emergency
Operating Prccedures, Piping and Instrumentetion D-agrams (P&IDs), and
Electrical Elementary and Wiring Diagrams:

2. The elementary wiring diagrams of the safety-relatec electrice! equipment
identified in Step 1 were reviewed to identify any auxiliary devices
ejectrically connected directly into the control or power circuitry of
the safety-related equipment (e.g., automatic trips) whose fzilure due %o
postulated environmental conditions could prevent the recuired operati~n
of the safety-related eguipment; znd
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The cperetion of the safety-related systems and equipment were reviewed
to identify any directly mechanically connected auxiliary systems with
electrical components which are necessary for the required operation of
the safety-related equipment (e.g., cooling water or lubricating or air
hendling systems, etc.). This inlclved the review of P&IDs, and/or
component technical maruals, and systems descriptions in the FSAR.

Nonsafetv-related electrical circuits indirectly associated with the
electrica] equipment were considered by a review of the original
electricai design criteria for Oyster Creek including the use of
applicable industry standards (e.g., IEEE). Properly coordinated circuit
breakers and fuses for electrical fault protection are used or, parailel
joads will be qualified, or safe shutdown components were verified to
fail 1n the safe shutdown mode.

The licensee states that the results of the above review indicated that
additional electrical equipment was identified which was not previcusly
inciuded on that "Master List." Therefore, the list of electrical equipment
provided in its February 22, and March 15, 1985 submittals is judged by
he licensee to address all electrical equipment within the scope of paragraph
5)(2) of 10 CFR 50.49.

Wwe find the methodology being used by the licensee is acceptable since it

provides reasonzble assurance that equipment within the scope of paragraph
(b2, of 10 CFR 50.4S has been identified.

With regard to paragraph (b)(3) of 10 CFR 50.49, th ‘'icensee evaluated
existing system arrangements and identified equipment or *ne variables
defined in R.G. 1.97, Rev. 3. A report outlining the re 'i:s of the review,
schedules for modifications where necessary, and justificetion of deviations
not recuiring modifications has been submitted to the NRC for review. Since
the report is still under review by the staff, some of the equipment items
within the scope of R.G. 1.97 have not been included in the 10 CFR 30.49
scope. When the R.G. 1.97 report and equipment lists centained therein have
been finzlized and accepted by the staff, appropriate equipment not already
in the 10 CFR 50.49 scope will be added in accordance with the R.G. 1.97
implementation schedule.







CONCLUSIONS

Based on the above evaluation, we conclude the following with recard to the
qualification of electric equipment important to safety within the scope of 10
CFR 50.49. : ’

v GPU's Oyster Creek electrical equipment environmental qualification
program complies with the requirements of 10 CFR 50.49.

The proposed resolutions for each of the environmental qualificaticn
deficiencies identified in the November 30, 1982 SER and FRC TER are
acceptable.

N Continued cperation until complietion ot the licensee's environmental
cuaiification program will not present undue risk to the public health
and safety. '
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