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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
under a contract with the U.S. Nuclear Regulatory Commission (Office of Nuclear
Peactor Regulation, Division of Operating Reactors) for technical assistance
ia.support »f NRC operating®reactor-licenr ng actions. The technical

evaluation was conducted in accordance with criteria established by the NRC.

Principal contributors to the technical preparatcion of this report were
C. J. Crane, J. A. Murphy, K. E. Weise, D. J. Schmitz, and K. J. Iepson of the

Franklin Research Center.

T. J. DelGaizo from WESTEC Services, Inc., R. CGarrisca from ORFl Systems,
Inc., and M. A. Fedele from Evaluation Associates, Inc., also contributed to
the technical preparation of this report through subcontracts with Franklia

Research Center.
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IDENTIFICATION OF PROPRIETARY INFORMATION

Some of the information in this technical evaluation report was obtained
from manufacturers' proprietary test reports. All proprietary test reports
are identified as such in Section 6, References, of this repert. Checksheets
in Section 4 containing proprietary-information have been replaced with a

checksheet page stating that the proprietary information has heen rewmoved.

vii
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1. INTRODUCTION

1.1 PURPOSE OF THE EVALUATION

The purpose of this report is to:

o

evaluate licensees' resolutions of outstanding issues.related to
safety-related electrical equipment environmental qualification (EEQ)
discussed in the Nuclear Regulatory Commission (NRC)-Bafety Evaluacion
Reports (SERs) in accordance with NRC criteria. The objective is to
identify all cases where a licensee's response has not resolved the
significant qualificatioa issues.

evaluate licensees' qualification documentation of safety-related
electrical equipment located in harsh environments in accordance with
criteria established by the NRC and to idertify (1) equijpzeat for
which qualification documentation is adequate, i.e., substantiates
that the equipment is capable of performing its specified design basis
safety function when it 1s exposed to a harsh environment and (2)
equipment for which qualification documentation is deficient, i.e.,
does not give reasonable assurance that the equipment is capable of
performing its specified safety functionm.

evaluate licensees' qualification documentation of safety-related
electrical equipment located ia harsh environments required for TMI
Lesscns Learned Implementation. The objective is to evaluate
qualification documentation of equipment within the scope of IE
Bullerin 79-01B, Supplement 3 (item 2) [6],* in accordance with
criteria established by the NRC in a manner identical to the
evaluation of all other safety-related electrical equipment.

1.2 SCOPE OF THE EVALUATION

The scope of this report is limited to the evaluation of eanvironmertal

qualification of electrical equipment that must function to mitigate the

consequences of a loss-of-coolant accident (LOCA) or high energy line break

(HELB) and whose environment is adversely affected by that event.

*For References, see Section 6. Note that reference numbers are not presented
in sequential order.

i~}
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"Qualification of Class IE Safety Related Equipment." The positions documented
therein are applicable to plants that are or will be in the ~onstruction
permit or operating license review process.

Although qualification standards and regulatory requirements have
undargone considerable development, all of the currently operating nuclear
power plants are required to comply with 10CFRS0, Appendix A, General Design
Criteria fo~ Nuclear Power Plants, Section I, Critericm 4. This criterion
States in part that "structures, systems and compouents important to safety
shall be designed to accommodate the effects of and to he. compatible with the
environmental conditions associated with normal cperation, maintenance,

testing and postulated accidents, including 1sss-of-200lant accidents."

Qualification requirements are also embodied im (1) 10CFRS0 Appendi; A,
General Design Criteria 1, 2, and 23 and (I) 1CCFR50 Appendix B, Quality
Assurance Criteria for Nuclear Power Plants and Juel Reprocessing Plants,
Criteria III, "Design Control," and XI, "Test Control." There requirements

are applicable to safety-related equipment located outside as well as inside

containment.

The NRC staff has evaluated the licensees' equipment qualification
programs by reviewing the qualification documentation of selected safety-
related equipment as part of the operating license review for each plant., The
NRC staff has also used a variety of methods to assure that these general
requirements are met for electrical safety-related equipment. In the oldest
plants, qualification was based on the fact that electrical components were of
nigh industrial quality. After 1971, qualification was judged on the basis of
IEEE Std 323-71; however, no regulatory guide was issued adopting this
standard. For plants whose SERs were issued after July 1, 1974, the
Commission issued Regulatory Guide 1.89, which in most respects adopted the

most recent standard, IEEE Std 323-74.

In November 1977, the Union of Concerned Scientists petitioned the NRC
Commissioners to upgrade current standaras for the envir-umental qualification
of safety-related electrical equipment in operating plants. Subsequently, the |
WRC staff instituted the Systematic Evaluation Program (SEP) to deteruine the

degree to which the older operating nuclear power plants deviated from current-
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licensing criteria. The subject of electrical equipment environuental
qualificatirm (SEP Topic II1-12) was selected for accelerated evaluation as
part of this prograa. Seismic qualification of equipm<nt was to be addressed
as a se; 11ate SEF topic. In December 1977, the NRC issued a generic letter to
all SEP p ant licensees requesting that they initiate reviews to determine the

adequacy of existing equipment qualification documentation.

Preliminary MAC review of licensee responses led to the preparation of
NUREG~0458, an ianterim NRC assesswent of the eavironmental qualification oE"
electrical equicment. This Aocument concluded that "no sigriTicant safety
deficiencies requiring immediate remedial actions were identified." However,
it was recormended that additional effort should be devoted to eximining the
installation and environmental qua.ification documentation of specific

electrical equipment in all operat.ng reactors.

On May 31, 1978, che NRC Office of Inspection and Zntorcement issued (E
Circular 78-08, "Environmental Qualification of Safety-Related Electrical
Equipment at Nuclear Power Plants," which required all licensees of Jperating
plants (except those inclulded in the SEP) to examine their iastalled
safety-related electrical equipment and ensure appropriate qualification
documentation for equipment function under postulated accident conditions.
Subsequently, on February 8, 1979, the NRC Office of Inspection and Enforce=-
ment issued IE Bulletin 79-01, which was intended to raise the threshold of IE
Circular 78-08 to the level of Bulletin, i.e., action requiring a licensee )
response. This Bulletin required a complete re-review of the eavironmental
qualification of safety-related electrical equipment as described im IE

Circular 78-08.

The review of the licensees' responses indicated certain deficiencies within
the scope of equipment addressed, definition of harsn environments, and adequacy
of upport docuwentaticn. It became apparent that generic criteria were needed
for evaluating the electrical equipment environmental qualification for hoth SEP
ari non-SEP cperating plants. Therefore, during the second half of 1979, the
Division of Nperating Reactors (DOR) of the NRC issued internally a document
entitled "Guidelines ‘o- Evaluating Environmental Qualificatirn of Class IE

Electrical Equipment in Operating Reactors” [2]. (The document is hereafter

1-5
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referred to as che "DOR Guidelines.") The document was prepared as a screening
standard for reviewing all operating plants, including SEP plants. Tt was
originally intended that the li-ensees evaluate their qualification Jocumentation
in accordance with the DOR Guidelines. However, initial NRC review of this
documentat .n, which was compiled to s'pport licensee submittals, revealed the

need for obtaining indepenient evaluations and for acceierating the qualifi-

cation review program.

In October 1979, the NRC awarded Franklin Research Center a contract to
provide assistance in the "Review and Evaluation of Licemsing Actions for
Operating Reactors," which included an assignment for review of equipment
environmental qualification documentation under SEP Tcpic III-12. The assign-
ment was to review equipment enviroumental qualification documentation and to
present the results in the form of a Technical Evaluation Report “or the 11
oldest plants (included in the SEP review). The plants included within the
assignment were the Palisades, Oyster Creek, Ginna, Haddam Neck, Yankee Rowe,
LaCrosse, and Big Rock Point plants and Zion Stationm Units 1 and 2, Indian
Point Units 2 and 3, Millstcne Unit 1, Dresden Unit 2, and San Onofre Unit 1.

(This assignment was completed in April 1981.)

On January 14, 1980, the NRC Office of Inspection and =nforcement issued
the DOR Guidelines and IE Bulletin 79-01B, which expanded the scope of IE
3ulletin 79-01 and requested additional informatiom oa environmental qualifica-
tion of safety-related electrical equipment at operating facilities, excluding
the 11 facilities undergoing the SEP review. This Bulletin cited the DOR
Guidelines as the criteria to be used in evaliating the adequacy of the safety-
related electrical equipment qualification. The scope of the review vas
expanded to include HELBs (inside and outside containment) in addition to
equipment aging and submergence. The LRC advised the licensees that the
criteria contained in the DOR Guidelines would be used in irs review of
licensee submittals; NUREG-0588 would be used as a guide in cases where the

DOR Guidelines do not provide sufficient detail.

In early February 1980, the NRC decided that Indian Point Units 2 and 3
and Zion Station Units 1 wnd 2 should be included within SEP Topic 1II-12 for

the purpose of equipment <ivironmen:al qualificat ‘on review. -
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‘On February 21, '980, the NRC and representatives of the SE? Plant Owners
Group held an open meeting at NRC headquarters to discuss an accelerated ruview
program ia accordance with the DOR Guidelines. Representatives of the Indian
Point Units ané Zion Station also atfended 1his meeting. The NRC formally
issued to all licensees represented at the meeting the DOR Guidelines document
witich inclided a second document, "Guidelines for Identification of That
Safety Equipment of SEP Operating Reactors for Which Environmental
Qualification Is To*Be Addressed" [2], together with the request that the
licensees review their plant systems and provide additional ®quipment environ=-

mental qualification information to the NRC on an accelerated schedule,

For non-SEP plants, the NRC Office of Inspection and Laforcement formed a
task force including a principal reviewer in each region and a task leader
from headquarters. The regional members were assigned responsibility for the
technical review of the licensees' responses to IE Bulletin 79-01B, and the
task leader was assigned responsibility for the overall coordination of the
review effort with NRC staff to assure overall consistency. The regional
reviewers held meetings with the licensees in their respective regions, which
resulted in staff positions being issued in a supplement to IE Balletin 79-01B

dated February 29, 1980.

In April 1980, the NKC organizational structure was modificd and the’
Equipment Qualification Branch was formed within the new Division of Engi-
neering. Responsibility for reviewing the status of equipment qualification

for all plants was assigned to this branch.

On May 23, 1980, the NRC issued Memorandum and Order CLI-80-21 (¥,
specifying that licensees and applicants must meet the requirements set forth
in the DOR Guidelines and NUREG-0588 regarding ervironmental qualification of
safety-related eiectrical equipment in order to satisfy 10CFR50, Appendix A,
General Design Criteria, Sectiom I, Criteriom 4. This Order also established
that the SERs on this subject, to be prepared by the NRC staff, must be issued
on February 1, 1981 and that all subsequent actions to be taken by licensees
to achieve full compliance with the DOR Guide!ines or NUREG-0588 must be
completed no later than June 30, 1982, The Memorandum and Order established
the DOR Guidelin.s and NUREG-0588 as a ceptable interpretations of the General

1-7
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Design Criteria for an interim period. Rulemaking was proposed for the
purpose of establishing a permanent interpretation of the General Design

Criteria.

The staff heid regional meetings with the licenszees and interested
parties during the week of July 13, 1980. The staff issued a second
Supplement to IE Bulletin 79-01B, a response to significant questions raised
during the public meetinés, and two Orders. The Order dated May 30, 1980
required the licensees to comply with the previously issued Commissi n
Memorandum and Order of May 27, 1980 (CLI-84-21). The above orders required
the licensees to complete the tasks identified in IE Bulletin 79-01B no later
than November 1, 1930 to allow the staff to comply with the February 1, 1981
date imposed by the Cosmission Order. The responses to the questions were
issued on February 29, 1980; and the second and third supplements to IE
Bulletin 79-018, higihlighting the staff positions affecting the licensers'

responses, were issued on September 29 and October 24, 1980, respectively.

In October 1980, EGSG Idaho, Inc., awarded Franklin Research Center &
contract to provide assistance in the equipment environmental qualification
review for 13 of the plants whose licensees responded to IZ Bulletin 79-01B.
The :ssignment was to evaluats the licensees’ equipment environmental qualifi-
cation submictals and to present the results in the form of a Technical
Evaluation Report for each plant. The objective of this Technical Evaluation
Report was to review the licensees' submittals to determine if safety-related
electrical equipment was reviewed for envircnmental qualification in
accordance with the DOR Guidelines and NUREG-0588 as required bi IE Bulletin
79-01B. The NRC was to perform an audit of the qualification documentation
references as part of its Safety Evaluation Program, If discrepancies we: e
found, the audit was to be extended. Tie plants included within this
assignment were Nine Mile Point Unit 1, Millstone Unit 2, Salem Unit 1, Browus
Ferry Units 1, 2, and 3, Brunswick Units 1 and 2, Hatch Units 1 and 2, D:asden
Unit 3, and Quad Cities Units 1 and 2. (This assigament was completed in June
1981.) '

In mid-1981, the NRC issued SERs on envircnmental qualification of

safety-related electrical equipment to licensees of all operating plants.

PN 1-8
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Where adeitionmal qualification information was requi:ed, the licencees were

ditected to respord to the NRC within 90 days of receipt of the SER.

In May 1981, under the licensing actiom assistan:e contract, NRC
authorized Franklin Rescarch Center to proceed with the r.view and evaluation
of the environmental qualification of safety-related electrical equipment
located in harsh environments, required for TMI Lessons Learned Implementation

on 71 aperating plants.

In July 1981, the NRC conducted extensive meetings with the nuclear
industry to address concerns and quest ons regarding qualification of safetv-
related equipment. In addition,.the NRC provided licensees with detailed
informacion Qith respect to f')e format and expected content of the licensees'
90-day responses to the NRC SERs. Draft outlines of tue following proposed
prog:ams were also presented to the industry: environmental qualification of
equipment located in "mild" environments, seismic and dynan’'c¢ qualification,

and environmental qualification of mechanica. equipment.

On Septeaber 23, 1981, the NRC Commissioners comsiderel a petition
(SECY-81-486) to extend the deadline for actions to be taken by licensees to
ac..eve environmental qualificaticn of all safety-related equipﬁént. On
September 30, 1981, the NRC Commissioners extendcd this deadline to the second

refueling outage after March 31, 1982.

In O~-tober 1981, the NRC authorized Franklin Research Center to include
within the scope of the existing EEQ assignment (TMI Lessons Learned
Implementation Equipment) tue evaluation of licensees' resolutions of out-
standing issues related to equipment environmentasl qualification discussed in
the NRC SERs in accordance with NRC criteria. The assignment was to review
the qualification documertation and to present the results in the form of a
Technical Evaluation Report for 71 operating plants. (This report was devel-

oped within the scope of this assignwment.)

On January 7, 1982, the NRC Commissioners approved the iss ance of the
propesed rule, "Environmental Qualification of Electric Equipment for Nuclear
Power Plants," for public comment. The prcposed rule was published in the

Federal Register (Volume 47, No. 13) dated January 20, 1982.

1=9
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In February 1982, Prcposed Revision 1 to Regulatory Guide 1.89, %
"Environmental Qualification of Electric Equipment for Nuclear Power Plants,"”
was issued for public comment. This regulatory guide was issued to (1)
reflect current NRC positions on equipment qualification and (2) provide
guidelines for me~ting the NRC Commissioners prcposed rule on equipment

quaiification.

The final rule, "Eavironmental Qualification of Electric Equipment for
Nuclear Power Plarnts," was subsequently issued om Apyvil 16, 1982 by the NRC
(to be published in the Federal Register) to clarify and.strengthen the
criteria for environmental qualification of electrical equipment. The final
rule is to be incorporated into 10CFRSO as Sectiom 50.49, "Eavironmental
Qualiiication of Electric Equipment for wuclear ®ower Plants." The
significant features of the rule are:

o Requalification of electrical equipment in accordance with the rule

will not be required for equipment qualified or being qualified in
accordance with the DOP. Guidelines and IE Bulletin 79-01B or

NUREG-058&  provided the qualification program commenced wx:hxn 90
days after che effective date of the rule.

© The requirement to qualify equipment needed to complete one path of
achieving and maintaining a cold shutdown condition has bHeen deleted.

0 A new section has been added, covering the qualification of equipment
located in mild environments.

© The Commission decadline for actions to be taken by licensees to
achieve environmental qualification of all safety-related equipment is
extended to the second refueling outage after March 31, 1982.

On April 20, 1982, the NRC staff issued Generic Letter No. 82-C9 [8] to
all licensees, presenting .he NRC's pusition and clarification of certain

aspects of the environmental qualification requirements,

1.4 SPECIFIC ISSUE BACKGROUND

On May 31, 1978, the NRC Office cf Inspection and Enforcement issued IE

Circular 78-03, "Eavironmental Qua'ification of Safety-Related Electrical

Equipment at Nuclear Power Plants," which ra2quired all licensees of operating

plants to examine their installed safety-related elcctrical equipment and

1-10
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ensure appropriate qualification documentation for equipment function under
postulated accident conditions. Subsequently, on February 8, 1979, the NRC
Office ol Inspection and Enforcement issued IE Sulletin 79-01, which wvas
intended to raise the threshold of IE Circular 78-08 to the level of Bulletin,
i.e., action requiring a licensee response. This Bulletin required a complete
re-review of the enviroumenta’ qualificatinn of safety-related electrical

equipment as described in IE Circular 78-98.

On January 14, 1980, tue NRC Office of Iaspectior and Enforcement issued
the DOR Cuidelines and IE Bullet.n 79-01B, which expanded tHe scope of IE
Bulletin 79-01 and requested additional iaformatiom on environmental
qualification of safety-related electrical equipuent at operating facilities.
This Bulletin cited the DOR Guidelines as the criteria o be used in evaluating

the adequacy of the safety-related electrical equipment jualification.

The NRC staff held regional meetings with the licensees and interested
parties during the week of July 13, 1980. The staff issued a second
supp}ement to IE Bulletin 79-01B, a response to significant questions raised
during the public meetings, and two Orders. The Order dated May 30, 1980
required the licensees to comply with the previpusly issued Commission
Memorandum and Order of May 27, 1980 (CLI-80-21). The above orders required
the licensees to complete the tasks identified in IE Bullet 21 79-01B no later
than November 1, 1980 to allow the staff to comply with the February 1, 1981
date impcsed by the Commirsion Order. The responses to the questions were
issued on February 29, 1980; a2nd the second and third supplements to IE
Bulletin 7¢-01B, highlighting the staff positions affecting the licensees'

responses, were issued on September 29 and October 24, 1980, respectively.

The NRC Office of Inspection and Enforcement performed (1) a preliminary
evaluation of the Licensee's response, documented in a technical evaluation
report (TER) and (2) an onsite verification inspection (November 18-20, 1380)
of selected safety-related electrical equipment. Coﬁponents ¢” the
containment spray, main steam isolation, and emergency cooling systems were
inspected. The inspection verified proper installatiomn of equipment, overall
interface integrity, location with respect to flood level for equipment ianside

the containment, and manufacturer's nameplate data. The manufacturer's name

/> 1-11
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and model number from the nameplate data were compared to information given in
the Component Evaluation Work Sheets (CES) of the Licensee's report. The site
inspection is documented in a report dated “anuary 7, 198l. No deficiencies

were noted.

On March 5, 1980, Niagara Mchawk Power C.rporation provided the NRC with
a submittal om eanvircnmental qualification for the Yine Mile Point "nit 1

plant.

On November 1, 1380, Niagara Mohavk Power Corpouration precvided the NRC
with a revised equipwent euvironmental qualification submittal in response te

IE Bulletin 79-01B for the Nine Mile Point Unit 1 plant [1].

On February 2, 1981, Niagara Mohawi. Power Corporation submitted tn the
NRC further equipment eanvironmental qualificatica information in response co
IE Bulletin 79-01B Supplement No. 3 and revised system component evaluation

work sheets [12].

On June 17, 1981, FRC issued to the WRC a Techmical Evaluation Repert om

equipment er *ironmentil qualification for Nine Mile Point Unit 1 [11].

The NRC issued a Safety Evaluation Report (SER! to Niagara Mohawk Power
Jorporation for Nine Mile Point Unit 1 om Jure 8, 1981 [13]. .

Requests for informatiom [34, 35, 36] were traasmitted to the NRC by FRC
to obtain qualification documentation referenced by the Licensee in its

submittals, ™I Action Plan infc-mation, and correlations to NUREG-0737 [10].

By latter dated September &, 1981, Niagara Mohawk Power Corporation
transmitted to the NRC a responte to ths SER [14].

On February 2, 1982, Niagara Mohawk Power Corporation provided the NRC
with equipment environmental qualification info:mationm regarding TMI Action
Plan equipment [15].

On March 2, 1982, Niagara Mohawk Power Corporation provided (1)

additional information regarding TMI Actiom Plan 2quipment, and (2)

qualification documentation requested by FiC for review [16].
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On April 2, 1982, Niagara Mohawk Power Corporation submitted to the NRC
revised system/component evaluation work sheets and additional justificationm

for continued operation [33].
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2. NRC CRITERIA FOR ENVIRONMENTAL QUALIFICATION

2.1 CRITERIA PROVIDED BY THE NRC

The screening guidelines used to evaluate the :lectrical equipment

eavironmental qualification program were:

DOR.Guiczlines, "Guidelines for Evaluating Environmental Qualification
of Class 1k Electrical Equipnent in Operating Reactdrs," November 1979
oy -

.
NUREG~0588, Revision 1, "Interim Staff Fosition on Environmental
Qualification of Safety-Related Electrical Equipment," July 1981 [9].

Other appropriate references used in the review of the licensees’

electrical equipment environmental qualificariom submittals are:

IE Bulletin 79-01B, "Environmental Qualificatiom of Class lE
Equipment," January 14, 1980; Supplement No. 1, February 29, 1980;
Supplement No. 2, September 29, 1980; and Supplement No. 3, Octcder
24, 1980 (3, &4, 5, 6] '

NUREG-0737, "Clarification of T™I Action Plan Requirements," November
1980 {10]. This document is applicable for the selection of equipment
for the evaluatiou of the eavironmental qualification of
safety-related electrical equipment located in harsh environments
required for TMI Lesscns Lo2rned Implementation. The scope of the
~eview is limited to equipment associated with specific sections of
NUREG-0737 which have an installation implementation date of January
1, 1981. Where applicable, a review is to be performed on installed
equipment with implementation dates after January 1, 1981 if
adequately identified by the licensee.

2.2 STAFF POSITIONS AND SUPPLEMENTAL CRITERIA

The NKC identified the following staff positions and supplemental

criteria to be used in conjunction with the referenced screening guidelines,

2.2.1 Requirements and Applicable Criteria

Items 3 and 17 of Supplement 2 to IE Bulletin 79-01B [5] describe the

application of the DOR Guidelines and NUREG-0588 to operating reactors (ORs),

-~
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near teim operating license applicants (NTOLs), and constructiom permit
applicants (CPs). The qualification requirements and applicable criteria are

stated a3 follows:
[Question 3]

"Define the requirements and applicable criteria for ORs, NTOLs, and
OLs., Specifically address the NTOLs whose CP SER is prior to July 1974
and after July '974. Can a CP whose SER is prior to 1974 use the DOR
guidelines?"

; [NRC Answer to Questiom 3] -

"Table 1 describes the application of each document. All operating
reactors as of May 23, 1980, will be ev~luated against the DOR
guidelines. In cases where the DOR guidelines do not provide sufficient
detail, but NUREG-0588 Category II does, NUREG-0588 will be used.

TABLE 1
REQUIREMENTS
ORs OLs CPs
CP SER CP SER

DOR GUIDELINES Before 7/1/74 After 7/./74

USE NUREG-0588 NUREG-0588 NUREG-0588 JUREG-0588

AS NECESSARY (CAT. 1I) (CAT. I) (CAT. I) or
YEW RULE WHEN
N EFFECT

REPLACEMENT COMPONENTS
USE NUREG-0588 (CAT. I)

All plants 'icensed after May 23, 1980, shall conform to NUREG-0588. Im
accordance with Regulatory Guide 1.89, all such operating lir_.nses for
facilities whose construction permit SER is dated July 1, 1974 or later,
are to be reviewed against IEEE Std. 323-1974. Thus, for these licensees,
the operating license applicant is to qualify equipment to the Category I
¢olumn in NUREG-0588. For operating licenses issued after May 23, 198C,
whose construction permit SER is dated before July 1, 1974, the operating
license applicant is to qualify equipment to at least Category II column
of NUREG-0588; unless the licensee made commitment in the construction
permit record to use the 1974 standard, or unless the operating licensee
application recoid indicates that the 1974 standard is to be used, in
such cases Column I of NUREG-0588 is to be used.

Wwhile there are differences betwzen the Category II column of NUREC-0588
and tha DOR guidelines, the differences are in details and in the
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optional part of the documents. The minimum requirements set forth by
these documents are general and compatible, Thus, the minimum standards
set by either of the two document.. are equally applicable to ORs and
NTOLs." ’

[Question 17]

"Define the requirements for 'replacement parts.' Are they the same for
'spore’ parts? Clearly discuss the alternatives for existing inventories
of pirts/componenta. If equipment is ordered to meet IZEE Std. 323-1974
stanaird but lead time 3:xceeds June 1982, can we use I[ZEE Sctd. 323-1971
qualifiad components in the intecim?"

[NRC Answer to Question 17]

"The requirements for 'replacement’ and 'spare' parts are the same for
the purposes of complying with the Commission order and memorandum.

After May 1980, all parts used zo replace presently installed parts shall
be qualified to Category I of NUREG-0588 'unless there are sound reasons
to the contrary.' Nonavailability and/or the fact that the part to be
vsed as a replacement is a spare part purchased prior to May 23, 1980,
*ad is in stock are among the factors to be considered in weighing
whether there are 'sound reasons to the contrary.' All replacement parts
shall as a minimumw contorm to the requirements described in the answer to
‘question 3. Tustification for deviation from Category I of NUREG-0588
shall be documented by the licensee and records shall be available for
audit, upon request by the NRC."

2.2.2 Apolication of Requirements and Criteria to TMI Lessons
Learned Implementation Equipment

The NRC i1equested an evaluation of the environmental qualificstion of
safety-related :lectrical equipment located in harsh eavircnments required for
TMI Lessons Learned Implementation in accordance with criteria established by
the NRC in a manner identical to the evaluation of all other safety-related -
electrical equipment. Additionally, Item 21 of Supplement 2 to 1E bulletin
79-01B [5])- states:

"TMI Lessons Learned instrumentation will be considered in the February 1,

1981 SER. This equipment is subject to the same requirements as other

safety-related electrical equipment. The guidance and requirements of

NUREG-0588 referenced daughter standards, and Reg Guides will be used by
the staff in assessing the adequacy of rthe qualification informatiocn."

Item 2 of Supplement 3 to IE Bulletin 79-01B [6] states:

"I1EB 79-01B required a 90 day response which was due in mid-April 1980.
Supplement 1 (Fcb. 1970) informed licensses that equipment which was
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'planned’' to be installed as a result of lessons learned need not be
addressed in that responss. Some of this equipment has since been
installed. Supplement #2 (Q.5, Q.21) identified that the staff position
was that equipme-: which is installed should be treated in a manner
similar to all other safety-related electrical equipment and be addressed
in the November 1, 1980 submittal. This position represents no change in
staff position regarding the scope of the review. However, sinc: the
staff position on this issue was unclear the following will apply:

a. Qualification information for installed TMI Action Plan equipment
must be submitted by February 1, 1981.

b. Qualification informaticn for future TMI Action Plan equipment (ref.
NUREG-0737, when issued), which requires NRC pre~implementation
review, must be submitted with the pre-implementation review data.

¢. Qualification information for TMI Action Plan equipment currently
under NRC review should be submitted as scon as possible.

d. Qualification information for T™I Action Plan equipwznt not yet

installed which does not raquire pre-implementation review should be
submitted to NRC for review by the implementation date.”

2.2.3 Equipment Not in the Scope of the Qualification Review

Supplement 2 of IE Bulletin 79-01B (5] permits deferment of the review of
environmental qualification for all safety-relate& equipment items located in
plant areas where the equipz:nt is not exposec to the direct effects of a high
energy line break (HELB) or to nuclear radiationm emanating from circulation of
fluids containing radiocactive substances. Supplement 3 of IE Bulletin 79-01B
(6] permits deferment of the review of environmental qualification for all
equipment required to achieve and maintain the plant in a cold shutdown
condition. Supplements 2 and 3 of 79-01B originally permi:ted.deferment until,
after February 1, i981 of the qualification review of equipment located in a
mild environment or required to achieve and maintain the plant in a cold
shutdown condition. Since the issuance of Supplements 2 and 3, the NRC has
determined that the review of environmental qualification for this equipment

is not within the scope of the present review piogram.
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2.2.4 Clarification of Qualification Requirements

2.2.4.1 Service Conditicns Inside Containment for a Loss-of-Coolant Accident
(DOR Guidelines Section 4.1)

For press.rized water reactors (PWRs), the DOR Guidelines state that the
containment temperature and pressure conditions as a function of time should .
be based on the most recent NRC-approved service conditions specified in the
Final Safety Analysis Report (FSAR) or other licensee documentation. Ia the
specific case of pressure~supprecsion type containments, the following minimum
high temperature conditior: may De used: (1) boiling water Teactor (BWR)
drywells — 340°F for 6 hours and (2) PWR ice condenser lower cumpartments -=
340°F for 3 hours. As stated in Supplement 2 to IE Bulletin 79-01B (5],
"these values are a screening dev ce, per the Guidelines, and can be used in
lieu of a plant-specific profile, provided that expected pressure and humidity

conditions as a functica of time are accounted for."

Service conditions should bound those expected for coolant and steam line
breaks inside containment with due consideratioun given to analytical
uncertainties. The steam line break condition should include superheated
conditions, the peak temperature, and subsequent temperature/pressure profiles
as functions of time. If containment spray is to be used, the impact of the

spray on required equipment should he assessed.

The adequacy of a plant- pecific profile depends on the assumptions and
design considerations at the time the profiles were developed. The DOR
Guidelines and NUREG-0588 provide guidance and considerations required to
determine if the calculated plant-specific temperature/pressure préfiles
encompass the loss-of-coolant accident (LOCA) aud HELB accidents inside

containment.

2.2.4,7 Submergence
(DOR Guidelines Sectiom 4.1, Subitem 3; and Sectiom 4.3.2, Subitem 3)

Equipment submergence {inside or outside containment) should be addressed
where the possibility exists that submergence o/ equipment may result from
WELBs or other postulated occurriaces. Supplement 2 to IE Bulletin 79-01B (5]

provides the following additional criterion: If the equipment satisfies che
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guidance and other requirements of the DOR Guidelines or NUREG-0588 for the
LOCA and HELB accidents, and the licensee demonstrates that its failure will
not adversely affect any safety-related function or mislead the operator after
submergence, the equipment can be considered exempt from the sucaergence

porticu of the qualification requirements.

2.2.4.3 Simulated Service Condit ons and Test Duratiom
(DOR Guidelines Sectiom 5.2.1)

The Guidelines require that the test chamber envirgnment eavelop the
rejuired saervice conditions for a time equal to the period from the initiation
of the accident until the service conditions returm to normal. Supplement 2

to IE Bulletin 79-01B [5] provides the following additional criterion:

"Fquipment designed to perform its safety-related functiom within a short
time into an evenc =ust be qualified for a period of at least 1 hour in
excess of the time assumed in the accident analysis., The staff has
indicated that tizme is the most significant factor in terms of the
margins required to provide an acceptable confidence level that a
safety-related function will be completed. The l-hour qualification
requirement is based on the acceptance of a type test for a single unit
and the spectrum of accidents (cmall and large breaks) bounded by the
single test."

2.2.4.4 Test Sequence
(DOR Guidelines Sectionm 5.2.3)

Suppiemenc 2 to IE Bulletin 79-01B [5] provides the following additional

criteria:

“Sequential testing requirements are specified in NUREG-0588 and the DOR
Guidelines. Licensees must follow the test requirements of the
applicable document.

1. If the test has been completed without aging in sequence,
justification for such a deviation wmust be submitted.

2. If testing of a given component has been scheduled but not initiated,
the test sequence/program should be modified to include agiag.

3. Test programs in progress should be evaluated regarding the ability to
comply by incorporating aging in the proper sequence. These programs
would then 1all in the first or second category."

T
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2.2.4.5 Radiatica
(DOR Guidelines Sectioms 4.1.2, 4.2.2, and 4.3.2, Subitem 2)

Supplemen: 2 to Ik Bulletin 79-01B (5] provides the following additional

criteria:

"Both the DOR Guidelines and NUREG-0588 «re similar in that they provide

the methods for determining the radiatiom source term when considering

LOCA events inside containment (1002 noble gases/30% iodine/1% .
particulates). These methods consider the radiation source term

resulting fromam event- which completely deprossurxzes the primary system

and releases the source term inventory t»> the contaxnment.

NUREG-0578 provides the radiation source term to be used for determining
the qualification doses for equipment in close prr.imity to recirculating
fluid systems inside and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>