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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
under a contract with the U.S. Ruclear hgulat’ory Commission (Office of Nuclear
Reactor Regulation, Division of Operating Reactors) for technical assistance
in support of NRC operating reactor licensing actions. The technical

evaluation was conducted in accordance with criteria established by the NRC.
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r~ 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 report. Checksheets

ip Section 4 containing proprietary information are stamped PROPRIETARY,
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1, INTRODUCTION

1.1 PURPOSE OF THE EVALUATION

The purpose of this report is to:

(2]

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

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

evaluate licensees' qualification documentation of safetv-related
elestrical equipment located in harsh envirooments required for T
Lessons Learned lmplementation. The objective is to evaluate
qualification documentation of equipment within the scope of IE
Bulletin 79=01B, Supplement 3 (item 2) [61],* ip accordance witn
criteria established by the NRC in a manner identical to the
evaluation of all other safety-relsted electrical equipment.

i

1.2 SCOPE OF THE EVALUATION

The scope of this report is limited to the evaluation of environmental
qualification of electrical equipment that must function to mitigate the
consequences of a loss=of-coclant accident (LOCA) or high energy line break

(HELB) and whose environment is adversely a‘fected by that event,

*For Refercnces, see Section 6., Note that refesrence numbers are not opresentec
in segquential order.
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TER=C35257-492

With respect to TMI Action Plan Implementation, the scope of this report
is limited to those sections of NUREG-0737 (2] applicable to equipment having
an installation implementation date >f 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.

The NRC has determined that the evaluation of environmental qualification
of equipment i1tems (1) located in plant areas whose enviromment is not
adversely affected by the design basis event (DBE) (e.g., equipment located in
"211d" enviroaments) or (2) required to achieve and maintain cold shutdown, is
not to be included within the scope of this report., However, where the
Licensee has identified these equipment items in the EEQ submittals to the
NRC, these items have been listed in NRC evaluation Category III.b in this
report (see Section 3 of this report for definition of NRC evaluation

categories).

Qualification aspects not included within the scope of this evaluation

are:

o seismic and dynamic qualification
© eguipment protection ag4inst natural phenomena

© equipament operational service conditions (e.g., vibration, voltage,
and frequency deviations)

© equipment located where 1t is sub)ected to the outdoor enviroamest
0 equipment protection against fire hazards

© equipment protection against missiles

0 equipment located ino plant areas whose enviromment is not adversely

affected by the design basis event

¢ equipment required to achieve and maintain c¢old shutdown.

1.3 GENERIC ISSUE BACKGROUND

Safetv-related electrical equipmen: must be capadble of performing desigr
safety functions under all normal, abnormal, and accident conditions. The
purpose of equipment qualification is to provide tangible evidence that
equipment vill operste on demans and to verify design performance, theredy

establishing assurance that the potential for common-mode failure is @inimized,

,,
ro
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Of particular concern is the assurance that equipment will remain
operable during and following exposure to the harsh environmental conditions
(i.e., temperature, pressure, humidity [steam). chemical sprays, radiation,
and submergence) imposed as & result of a design basis accident. These harsh
envirnnments are generally defined by the limiting conditions resulting from
the complete spectrum of postulated break uize;, break locations, and single
failures conseq.ent tc a LOCA, main steam line break (MSLB) inside the reactor
contsinment, or a HELB outside the reactor containment (such as a main steacz
or feedwater line break). In addition, depending on specific plant design
features, other postulated HELE locatiuvns may be associated with:

o the chemical and volume control system (CVCS) letdown line
© the steam supply piping to

- the auxiliary feedwater (AFW) pump turbine

- the reactor core isolation cooling (RCIC) pump turbine
- the high pressure core injection (HPCI) pump turbine

- the isolation condenser

© steam generator blowdown,

The NRC criteria for reviewving the safety of nuclear power generating
stations include the requirement that the qualification of safety-related
electrical equipment be substantiated by auditable documentation of tne
prograz that establishes the ability of the equipment to function &s specified
in the station design. This report is restricted to a technical evaluation of

the equipment's ability to function in harsh environments resulting froc DBEs.

Qualification criteria applied during the licensing of the older nuclear
power plants have been modified over the years, and specific industry
standards concerning qualification have been re 'ised as the design of reactor
systems has changed and as regulatory and operating experience has
accumulated., Examples of such standards are IEEE Standards 279-71, 323-74,
383=74, 317-76, 334~80, 381-77, 382-80, 535-79, 62780, $49-80, and 650-79.
NRC NUREG documents 0413 and 0588 have been developed to address this topic.
Io particular, NUREC=0586 (published for comment in Derember 1979 and reissuec
as Revision 1 “n July 198l) fermally presentec the NRC staff positions
regarding selectec areas of environmental qualificatioo of safety-relatec

electrical equipment in the resolution of General Technical Activity A=ls,

1«3
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"Qualification of Class I1E Safety Related Equipment.'" The positions documented
therein are applicable to plants that are or will be in the construction
permit or operating license review process.

Although qualification standards and regulatory r¢§uir¢ncntn have
undergone considerable development, all of =he currently operating nuclear
pover plants are required to comply with IOCFlSO. Appendix A, General Design
Criteria for Muclear Power Plants, Section 1, Criterion 4. This criterion
states in part that "structures, systems and components important to safety
shall be designed to accommodate the effects of and to be compatible with the
environmental conditions associated with normal operation, maintemance,

testing and postulated accidents, including loss~-cf-coolant accidents."

Qualification requirements are also embodiel in (1) 10CFRSO Appendix A,
General Design Criteria 1, 2, and 23 and (2) 1OCFRSO Appendix B, Quality
Assurance Criteria for Nuclear Pover Plants and Fuel Reprocessing Plants,
Criteria III, "Design Control," and XI, "Test Control." These requirements
are applicable to safety-related equipment located outside as well as .aside

containment.

The NRC staff has evaluated the licensees' equipment qualification
programs Dy 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 oldes:
plants, qualification was based on tue fact that electrical component ; were of
high industrial quality. After 1971, qua:ification 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 L, 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 standards for the environmental qualification
of safety-relatec electrical equipment in operating plants., Sudbsequently, the
NRC staff insticuted the Systematic Evaluation Prograsm (SEP) to determine thne

degree to which the older opersting nuclear power plants deviated from current

-
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licensing criteria. The subject of electrical equipment environmental
qualification (SEP Topic 111-12) was selected for accolerated evaluation as
part of this program. Seismic qualification of equipment was to be addressed
as & separate SLP topic. In December 1977, the NRC issued a generic letter to
all SEP plant licensees requesting that they initiate reviews to de"ermine the

adequacy of existing equipment qualification documentation.

Preliminary NRC revi‘w of licensee responses led to the preparation of
NUREG-0458, an interim NRC assessment of the envirommental qualification of
electrical equipment. This document concluded that "no significant safety
deficiencies requiring immediate remedial actioans were identified." However,
it was recommended that additional effort should be devoted to examining the
installation and environmental qualification documentation cf specific

electrical equipment in all ope ating resctors.

On May 31, 1978, the NRC Office ¢f lnspection and Enforcement ise.sd IE
Circular 76-08, “Environmental Qualification of Satety-Related Electrical
Equipment at Nuclear Power Plants,' which required all licensees of operating
plants (except those included in the SEP) to examine their installed
safety-related electrical eg.ipment and ensure appropriate qualification
documentation for equipment fumciion under postulited accident conditions.
Subsequently, 6 cu February 8, 1979, the NRT Office of Inspection aad Enforce-
pent issued IE Bulletinm 79-0L, which was iatended to raise the threshold of IE
Circular 78-08 tc the level of Bulletin, i.e., action requiring a licsnsee
response. This Bulletin required a complete re-review of the environmental
qualification of safety-related electrical equipment as described in 1E
Circular 78-08.

The reviev of the licensees' responses indicated ertain deficieucies withir
the scope of equipment addressed, definition of harsh environments, and adequacy
of support documentation. It became apparent that generic criteria were needec
for evaluating the electrical equipment envirommental qualificsrion for both SEP
and non~SEF operating plants. Therefore, during the second half of 1979, che
Division of Operating Reactors (DOR) of the NRC issued internally a document
entitled "midelines for Evaluating Environmental Qualification of Class 1E

Elec:rical Equipment in Operating Reactors' [57], (The docusent 1s hereafter

" - -
=
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referred to as the "DOR Guidelines.") The document was prepared as a screening
standard for reviewing all operating plants, including SEP plants. It .as
originally intended that the licensees evali.ate their qualification docut ~ «tion
in sccordance with the DOR Guidelines. However, initial NRC i1eview of tbis
documentation, which was compiled to support licensee submittals, revealed the
nesd for obtaining independent evaluations and }or accelerating the qualifi-

cation review programs.

In October 1979, the NRC awarded Franklino Rescarch Center & contract to
provide assistance io the "Review and Evaluation of Licensing Actions for
Operating Reactors,” which included an assignment for review of equipment
environpental qualification documentation under SEP Topic 1I11-12. The assign-
ment was Lo review equipment envirommental qualificalion documentation and to
present the results in the form of a Technical Evaluation Report for the 1)
oldest plants (included iu 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 Station Units 1 and 2, lndian
Point Units 2 and 3, Millstone Unit 1, Dresden Unit 2, and San Onofre Unit 1.

(ihis assignment was completed in April 1981.)

On January l&, 1980, the NRC Office of laspection and Eanforcement issued
the DOR Guidelines and IE Bulletin 79-0lB, which expanded the scope of IE
Bulletin 79=0l and requested additional information on environmental qualifica-
tion of safety-related electrical equipment at operating facilities, excludiag
the 11 facilities undergoing the SEP review. This Bulletin cited the DOR
Guidelines ao the criteria to be used in evaluating the adequacy of the safety-
related electvical equipment qualification. The scope of the reviev was
expanded to include HELBs (inside and outside containment) in addition to
equipment aging and submergence. The NRC advijed the licenzees that the
criteria contained in the DOR Guidelines would be used in its review of
licensee sudbmittals; NUREC-058E would be used as a guide in cases where the

DOR Guidelines do not provide sufficient detail.

In early February 1980, the NRC decidec that Indian Point Units 2 ang J

Tani2 1%lell sare
AV P ASY AebTas v

and 2ion Staticn Units 1| and 2 should be 1nciuded within SEP

the purpose of equipment environmental quaiification review.

-
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On February 21, 1980, the NRC and representatives of the SEP Plant Owners
Group held an open meeting at NRC heacquarters to discuss an sccelerated review
program in accordance with the DOR Guidelines. Representatives of the Indian
Point Units and Zion Station also attended this meeting. The NRC formally
issued to all licensees represented at the meeting the DOR Guidelines document
vhich included a second doc ument, "Guidelines fcr ldentification of That
Safety Equipment o! 3EP Operating keactors for Which Envirommental
Qualification Is To Be Addressed" [57], together with the request that the
licensees review their plant systems and provide additional equipment eaviran:

mental qualification information to the NRC on an accelerated schedule.

For non~SEP plants, the NRC Office of Inspcction and Enforcemeut 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 assigued responsibility for the overall coordination of the
revievw effort with NRC staff to assure overall consistency. The regional
reviewers held meetings with the licensees in their respective regions, which
resulted in scaff positions being issued in & supplement to IE Bulletin 7 =0lB
dated February 29, 1980,

Iz April 1980, the NRC organizational structure was modified and the
Equipment Qualification Branch was forrmed within the n:w Division of Engi-
neering. Responsidility for reviewinyg the status of equipment qualification

for ail plants was assigned to this branch,

On May 23, 1980, the NRC issued Memorandum and Order CLI-B80-21 [62],
specifying that licensees and applicants must meet the requirements set forth
in the DOR Guidelines and NUREG-(0588 regarding environmental qualification of
vafety-related electrical equipment in order to satisfy lOCFRS0, Appendix A,
General Design Criteria, Section I, Criterion &, This Order also estadvlished
that the SERs on this subject, to be prepared by the NRC staff, must be issued
on February 1, 198]1 and that all subsequent actions to be taken by licensees
to achieve full compiiance with the DOR Guidelines or NUREC-US588 murt be
completed no later thar June 30, 1982, The Memorandum anc Oraer e.tav)isnsc

the DOR Guidelines and NUREG=0O588 as acceptadble interpretations of the General

P Sl
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Design Criteria for an interim period. Rulemaking was proposed for the
purpose of establishing & permanent interpretation of the General Design

Criteria.

The staff held regional meetings with the licensees and interested
parties during the veek of July 13, 1980, The staff issued s second
supplement to IE Bulletin 79~0lB, 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 previously issued Commission
Mesorandum and Order of May 27, 1980 (CLI-80-21). The above orders required
the licensees to complete the tasks identified in IE Bulletin 79=01B no later
than November 1, 1980 to allow the staff to comply with the February 1, 1981
date imposed by the Commission Order. The responses to the questions were
issued on February 29, 1980; and the second and third supplements to 1E
Bulletin 79-01B, highlighting the staff positions affecting the licensees’
responses, vere issued on Seplember 29 and October 24, 1980, respectively,

In October 1980, EG&C ldaho, Inc., avarded Franklin Research Center a
contract to provide assiitance in the equipment envirommentsl guslification
review for 13 of the plancs whose licensees responded to IE Bulletin 79=01B,
Tre assignment was to evaluate the licensees' equipment environmental quaiifi-
cation sudbmittals and to present the results in the form of a Techoical
Evaluation Report for each plant, The objective of this Techoical Evaluation
Report was to reviev the licensees' submittals to determine if safety-related
electrical equipnent vas reviewed for environmental qualification in
accordance with che DOR Guidelines and NUREG-0588 as required by IE Bulletin
79=01B. The HRC was to perform an audit of the qualification documentation
references as part of its Safety Evaluation Program. If discrepancies wvere
found, the sudit was to be extended. The placts included within this
assignment were Nine Mile Point Unit 1, Millstone Uuit 2, Salem Unit 1, Browas
Ferry Units 1, 2, and 3, Brunswick Units 1 and 2, Hatch Units 1| and 2, Dresden
Unit 3, and Quad Cities Units | and 2. (This assignmen:t was completed ia June

1981.)

"n mid~1981, the NRC i1ssued SERs on environmental! qualification of

safety=-related electrical equipment to licensees of all operating p'ants.

. 1=8
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Where additional qualificaetion information was required, the licensees wvere
directed to respond to the NRC within 90 days of receipt of the SER.

In May 1981, under the licensing action assistance contract, NRC
suthorized Franklin Research Center o proceed with the reviev and evaluation
of the environmen:zal qualification of safety-related electrical equipwent
located in harsh environaents, required for Txi Lessons Learned lmplementation
on 71 operating plants.

In July 1981, the NRC conducted extensive meatings with the nuclear
industry to address concerns and questions regarding qualification of safety-
related equipment. In addition, the NRC provided licensees with detailed
information with respect to the format and expected content of the licensees'
90~day responses to the NRC SERs. Draft outlines of the following proposec
programs were also presented to the industry: envirommental qualification of
equipment located in "mild" environments, seismic and dynamic qualification,

and environmental qualification of mechanical equipment.

On September 23, 1981, the NRC Commissioners considered a petition
(SECY=-81=486) to extend the deadline for actions to be taken by licensees to
achieve enviroomental qualification of all safety-related equipment. On
September 30, 1981, the NRC Commissioners extended this deadline to the second
refueling outage after March 31, 1982.

In October 1981, the NRC authorigzed Franklin Research Center to ‘uclude
within the scope of the existing EEQ assignment (TMI Lessons Learned
laplementation Equipment) the evaluation of licensees' resolutions of out-
standing issues related to equipment environmental qualification discussed in
the NRC SERs in accerdance with NRC criteria. The assignment was to review
the qualificatinn documentation and to present the results in the forw of a
Technical Evaluation Report for 71 operating plants. (This report was devel-

oped within the scope of this as.ignment,)

On January 7, 1982, the NRC Commissioners approved the issuance of the
proposed rule, "Environmental Qualification of Electric Equipment for Nuclear

Power Plants," for public comment. The proposed rule was publishec in the

Federal Register (Volume &7, No., l3) dated January 20, 1982,

i=5
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In February 1982, Proposed Revision 1 to Regulatory Guide 1.89,
“"Environmental Qualification of Zlectric Equipment for Muclear Pover Plants,"
vas issued for public comment, This regulatory guide was issued to (1)
reflect current NRC positions on equipment qualification and (2) provide
guidelines for meeting the NRC Commissioners proposed rule on 2quipment
quaiification.

The final rule, "Environmental Qualification of Electric Equipment for

Nuclear Power Plants," was subsequently issued on April 16, 1982 by the NRC
(to be published in the Federal Register) to clarity and strengthen the
criteria for environmental qualification of electrical equipment. The final
rule is to be incorporated into lOCFRS50 as Section 50.49, "Environmental
Qualification of Electric Equipment for Nuclear Power Plants." The
significant features of the rule are:
o Requalification of electrical equipment in accordance with the rule
vill not be required for equipment qualified or being qualified in
accordance with the DOR Guidelines and IE Bulletin 79-0l8 or

NUREG=0588, provided the qualification progras commenced within %0
days after the effective date of the rule.

¢ The requirement to qualify equipment needed to complete one path of
achieving and maintaining & cold shutdown condition has been deleted,

© A nev section has been added, covering the qualification of equipment
located in mild envirooments.

© The Commission deadline for actions to be taken by licensees to
achieve environmencal 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. 8I-0% (&3] to
all licensees, presenting the NRC'es position and clarification of certain

aspects of the environmental qualification requirements.

1.4 SPECIFIC ISSUE BACKGROUND

On Mav 31, 1978, the NRC Office of lnspection and Enforcement issuec IE
Circular 76=08, "Environmenta. Qualification of Safety-Related Electirical
Equipment at Nuclear Power Plants," which requirec all licensees of operating

plants to examine their installed safety-related electrical equipment and
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ensure appropriste qualification documentation for equijwment function under
postulicted accident conditions. Subsequently, on Pebruary 8, 1979, the NRC
Office of lnspection and Enforcement issued IE Bulletin 79=01, which was
intended to raise the threshold of 1E Circular 78-08 to the level of Bulletin,
i.e., action requiring & licensee response. This Bulletin required a complete
re-review of the environmental qualification of safety-related electrical

equipment as described in IE Circular 78«08,

On January 14, 1980, the NRC Office of Inspection and Enforcement issued
the DOR Guidelines and IE Bulletin 79=01B, which expanded the scope of IE
Bulletin 79=01 and requested additioual information on environmental
qualification of safe y-related electrical equipment at operating facilities.
This Bulletin cited the DOR Guidelines as the criterias to be ueed in evaluating

the adequacy of the safety~related electrical equipment gqualification.

The NRC staff held regional meetings with the licensees and interested
parties during the week of July 13, 1980, The staff issued a second
supplement to IE Bulletin 79=01lE, 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 previously 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 Bulletin 79=01B no later
thae Novemrer 1, 1980 to allow the staff to comply with the February 1, 198!
date imposed by the Commission Order. The responses to the questions were
issued on Pebruary 29, 1980; and the second and third supplements to IE
Bulletin 79=01B, highlighting the staff positions affecting the licensees'
responses, were issuad or September 25 and October 24, 1980, respectively,

The NRC Office of Inspection and Enforcement performed (1) a preliminary
evaluation of the Licensee's response, ducumented in & technical evaluation
report (TER), and (2) an onsite verification inspection (July 28-August 1,
1980) of selected safety~related electrical equipment. Components of the
reactor protection and make~up and purification systems were inspected. The
inspection verified proper inmstallation of equipment, overall interface

integrity, location with " espect to flood level for equipment inside the

containment, &nd manufac' urers' nameplate data. The wanufacturer's name and

o l=11
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mode]l number from the nameplate data were compared to information given iu the
Component Evaluation Work Sheets of the Licensee's report., The site inspection
is documented in report 1E 50-289/80-20. The deficiencies noted are discussed
in the NRC SER.

On October 31, 1980 (1], Metropolitan Edisen Company provided the NRC
vith an equipment envirormental qualification submittal in response to IE
Bulletin 79~01B for the Three Mile Island Muclear Station Unit 1.

On Jamuary 30, 1981 (3], Metropolitan Edison submitted to the NRC further
equipment envirommental qualification information in response to Supplemert 3
to IE Bulletin 79=01B.

The NRC issued a Safety Evaluation Report (SER) to Metropolitan Ediscn
Company on March 24, 1981 [5].

Requests for information (67, 68, 69, 70, 71, 72] were transmitted to the
NRC by FRC to obtain qualification documentation referenced by the Licensee in
its submittals, T™™I Action Plan information, and correlations to NUREG-0737

(2].

By letter dated July 2, 1981 (6], Metropolitan Edison Company transmitted

to the NRC a response to the SER.

In References 17 and 65, Metropolitar Edison Company responded to the FRC

requests for additional information.

The Licensee provided additional qualification information in References
10) 11. l:. 13’ 1~| U. 16. 55) 56. Il'.ld 6“.

e =12
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2. NRC CRITERIA FOR ENVIRONMENTAL QUALIFICATION

2.1 CRITERIA PROVIDED BY THE NRC

The screening gJidelines used to evaluate the electrical equipment

environmental qualification program were:

°

DOR Guidelines, "Guidelines for Evaluating Enviroomental Qualification
of Class 1E Electrical Equipment in Operating Reactors," Novesber 1973
[57)

NUREC-0588, Revision 1, "Interim Staff Position oo Environmental
Qualificatioo of Satety-Related Electrical Equipment," July 1981 [é8].

Other appropriate references used in the review of the licensees'

electrical equipment environmental qualification submittals are:

=}

1E Bulletin 79=01B, "Environmental Qualification of Class lE
Equipment," January lé, 1980; Supplement No., 1, Pebruary 29, 1980,
Supplement No. 2, September 29, 1980; and Supplement No. 3, Octobder
24, 1980 (58, 59, 60, 61)

NUREG=0737, "Clarification of ™I Action Plan Requiresents," November
1980 [2)., This document is applicable for the selection of equipment
for the evaluation of the environmental qualification of
safety~related electrical equipment located 1o harsh environments
required for T™I Lessons Learned lmplementation. The scope of the
reviev 18 limited to equipment associated with specific secticas of
NUREG=0737 which have an installation implementation date of January
1, 1981, Where applicable, & reviev 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 NRC identified the following staff positions and supplemental

2.2.1

criterias to be used ip conjunction with the referenced screening guidelines,

Baguirements aod Applicable Criteria

Items 3 and L7 of Supplement 2 to I1E Bulletin 79018 [60] descride the

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

-’
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near term operating license applicants (NTOLs), and comstruction permit
applicants (CPs). The qualification requirements and applicable criteria are
stated as 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 1974, Can a CP whose SER is prior to 1974 use the DOR
guidelines?"

[NRC Answer to Question 3)

"Table 1 describes the application of each document. All operating
reactors as of May 23, 1980, will be evaluated against the DOR
guidelines. Io cases where the DOR guidelines do not provide sufficient
detail, but NUREG=0588 Category Il does, NUREC=0588 will be used.

TABLE 1
REQUIREMENTS
Oks i oLs cPs
CP SER CP SER

DOR GUIDELINES Before 7/1/7%4 After 7/1/7%

USE NUREGC=-0588 NUREC-0588 NUREG=0%88 NUREG~-05848

AS NECESSARY (CAT. I1) (CAT. 1) (CAT. 1) or
NEW RULE WHEN
IN EFFECT

REPLACEMENT COMPONENTS
USE NUREG-0588 (CAT. 1)

All plants licensed after May 23, 1980, shall conform to NUREG-0588. 1In
accordance with Regulatory Guide 1.89, all such operating licenses for
facilities whose construction permit SER is dated July 1, 197¢ 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
column in NUREGC-0588. For operatimg licenses issued after May 23, 1980,
whose construction permit SER is dated before July 1, 1974, the operating
license applicant is to qualify equipment to at least Category Il column
of NUREG-0588;, unless the licensee made commitment in the comstruction
permit record to use the 1974 standard, or unless the operating licensee
application record indicates that the 1974 standard is to be used, in

such cases Column ! of NUREC=0U588 1s to be used.

wWhile there are differences bdetveen the Category 1l column of NUREG-03E:
ang the DOR guidelines, the differences are in details and iz the

"
L)
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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 documents are equally applicable to ORs and
NTOLs."

[Question 17)

"Define the requirements for 'replacement parts.' Are they the same for
'spare’' parts? Clearly discuss the alternatives for existing inventories
of parts/components. 1f equipment is ordered to meet IEEE Std, 323-197¢
standard but lead time exceeds June 1982, can we use IEEE Std. 3231971
qualified components in the in.erim?"

[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 to replace presently installed parts shall
be qualified to Category I of NUREG-0588 'unless there are sound reasons
to the =ontrary.' Nonavailability and/or the fact that the part to be
used as & replacement is & spire part purchased prior to May 23, 1980,
and is in stock are among che factors to be comsidered in weighing
whether there are 'sound reasois to the contrary.' All replacement parts
shall as a minisum conform to :he requirements described in the answer to
question 3. Justification for deviation frow Category 1 of NUREGC-058¢E
shall be documented by the licensee and records shall be available for
sudit, upon request by the NR.."

2.2.2 Application of Requirements and Criteria to T™I Lessons
Learnec Implementation Eguipment

The NRC requestec an evaluatioun of the environmental qualificatior of
safety-related electrical equipment located in harsh enviromments required for
™ Lessons Learned Implementatiorn in accordance with criteria established by
the NRC in a manner identical to the evaluation of all other safety-relatecd
electrical equipment. Additionally, Item 21 of Supplement 2 to IE Bulletin
79=01B [60) states:

“T™! Lessons Learmed instrumentation will be considered in the February 1,

1981 SER. This equipment 1s subject toc the same requirements as other

safety-related electrical equipment. The guidance and regquirements of

NUREG=0588 referenced daughter standards, and Reg Guides will be usecd by
the staff io assessing the adequacy of the qualification information.”

Itew 2 of Supplement 3 to IE Bulletin 79=01B (61) states:

"1EB 79-01B tequired a 90 day response which was due in wmid=April 1580,
Supplement 1| (Fed. 1980) informed licensees that equipment which was

2-3
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‘planned' to be installed as a result of lessons learned need not bde
addressed in that response. Some of this equipment has since been
installed. Supplement #2 (Q.5, Q.21) identified that the staff position
vas that equipment which is installed should be treated in & 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, since the
staff position on this issue was unclear the following will apply:

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

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

¢. Qualification information for TMI Action Plan equipment currently
under NRC reviev should be submitted as soon as possidble.

d. Qualification information for TMI Action Plan equipment not yet

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

2.2.3 Equipment Not in the Scope of the Qualification Reviev

Supplement 2 of 1E Bullecin 79=018 (60) permits deferment of the review
of environmental qualification for all safety-related equipment items located
in plant areas where the equipment is Dot exposed to the direct effects of a
high energy lice break (HELB) or to nuclear radiation emanating frow
circulation of flu.4s containing radicactive substances. Suppiement J of IE
Bulletin 79=01B [61) permits deferment of the review of eovirommental
qualification for all equipment required to achlieve and maintain “he plaat in
a cold shutdown condi®ion. Supplements 2 and 3 of 79-ClB originally permittec
deferment until after February 1, 1981 of the qualification review of
equipment located in a mild enviromnment or requirec to achieve and ma.ntain
the plant in a cold shutdown comndition. Since the issuance of Supplements P
and 3, the NRC has determined that the review of envirommental qualification

for this equipment is not within the scope of the present review progras.
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2.2.4 Clarification of Qualification Requirements

2.2.,4,1 Service Conditions Inside Containment for & Loss-of-Coolant sccident
(DOR Guidelines Section &.1)

For pressurized water reactors (PWRs), the DOR Guidelines state * 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 (PSAR) or otner licensee documentation. In the
specific case of pressure-suppression type containments, the following minimum
high temperature conditionc may be uzed: (1) boiling water reactor (BwR)
drywells == 340°F for & hours and (2) PWR ice condenser lower compartments ==
340°F for ) hours. As stated in Supplement 2 to IE Bulletin 79-01B [60],
"these values are a screening osv'~2, per the Guidelines, and can be used in
lieu of & plant-specific profile, provided that expected pressure and humidity
conditions as a function of time are accounted for,"

Service conditions sbould bound those expected for coclant and steam line
breaks inside containment with due comsideration giveo to analytical
uncertainties. The steams line break condition should incliude 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

sprav on required equipment should be assessed.

The adequacy of & pleat-speciiic profile depends on che assumptions and
design considerations at the time the profiles were developed. The DOR
Guidelines and NUREGC-0588 provide guidance and considerations required to
determine if the calculated plant-specific temperature/pressure profiles
encompass the loss-of-coolant accident (LOCA) and HELD accidents inside

contaimment,

2.2.4.2 Submergence
(DOR Guidelines Section 4.1, Suvitem J; and Section &.3.2, Subitem J
Equipment submergence (imside or outside containment) should be addrersec
where the possibility exists that submergence of equipment may resuit from
HELBs or other postulated occurrences., Supplement 2 to lE Blletin 79=018 (ol

provides the following edditional criterion: If the equ’pment satisfies the

2=5
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guidance and other requirements of the DOR Guidelines or NUREG-0588 for the

LOCA and HELE accidents, and the licensee demonstrates that its failure will

not adversely affvct any safety-related function or mislead the operator after

submergence, the equipment can be considered exeapt from the submergence
portion of the qualification requirements.

2.2.4.3 Simulated Service Conditions and Test Duration
(DOR Guidelines Section 5.2.1)

The Guidelines require that the test chamber environment envelop the

required service conditions for a time cqual to the period from the initiation

of the accident until the service conditions return to normal. Supplement

to 1E Bulletin 79-01B [60) provides the following additional criterion:

-
-

"Equipment designed to perform its safety-related function within a short
time into an event must 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 time 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 siagle unit

énd the spectrum of accidents (small and large breaks) bounded by the

single test."

2.2.4.4 Test Sequence
(DOR Guidelines Section 5.2.3)

Suprlement 2 to IE Bulletin 79=01B (60] provides the following additional

¢riteria:

"Sequential testing requirements are soec’fied in NUREC-058% and the DOR

Guidelines. Licensees must follow the test requirements of the
applicable document.

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

L=

the test sequence/progras should be modified to include aging.

3. Test programs in progress should be evaluated regarding the abil:

1f ctesting of a given component has been scheduled but mot initiate:,

comply by incorporating 4ging in the proper sequence, These programs

woula then fall in the first or secogs category.”
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2.2.4.5 Radiation
| (DOR Guidelines Sections &.1.2, 4.2.2, end 4.3.2, Subitem 2)

—

Supplement 2 to IE Bulletin 79-01B [60] provides the following additional

c¢riteria:

"Both the DOR Guidelines and NUREG-0588 are similar in that they provide
the methods for determining the radiation source term vhen considering
LOCA events inside containment (1002 noble gases/502 iodine/12
particulates)., These methods consider the radiation source term
resulting fromw an event which completely depressurizes the primary system
and releases the source term inventory to the containment.

NUREG-0578 provides the radiation source term to be used for determining
the qualification doses for equipment in close proximity to recirculating
fluid systems inside and outside of containment «s & result of LOCA.

This method considers a LOCA event in which the primary system may not
depressurize and the source terw ioventory remains in the coolant,

NUREG=0588 aiso provides the radiation source term to be used for
qualifying equipment following non=LOCA events both inside and outside
contaimment (102 noble gases/10X iodine/0R particulates).

cC e

Wheo developing radiation source terms for equipment qualification, the
licensee must ensure consideration is given to those events which provide
the most bounding conditions. The following table summarizes these

C considerations:
LOCA Non=lOCA HELE
E Outside Contaimment NUREG=Q578 NUREGC=0588
(100/50/1 (10/10/0
in RCS) [v) in RCS)
E Inside Containment Lavger of
NUREG~-0588 NUREG-0588
[’ (100/50/1 (10/10/0
in containment) in RCS)
[_ -
NUREG=0578
b (100/50/1
' ias RCS)

. S particulates,

*The numbers in parentneses represent 2 noble gases/1 1o0dine/
RCS means reacior coolant system.
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Camma equivalents may be used when consideration of the contibutions of
beta exposure has been included in accordance witn the guidance given in
the DOR Guidelines and NUREG-0588. Cobalt 60 is one acceptable gamma
radiation source for environmental qualification of safety~related
equipaent., Cesium 137 may also be used."

2.2.5 Additional Clarification of Qualification Requirements

The NRC has worked with a number of licensees, at their requests, to
provide further clarification on environmental qualification requirements. On 5
January 20, 1982, the NRC issued Generic Letter No. 82-09 [63] presenting
staff positions on certain aspects of the qualification requirements, Generic
Letter No. 82-09 states:

"1. Operato. Display lnstrumentation ‘

Q. Given the interrelated activities associated with display
instrumentation (e.g., NUREG=0700, NUREC=0799, proposed Regulatory
Guide 1.97 and Equipment Qualification efforts), what display .
instrumentation referenced in emergency operating procedures must be
identified in licensee submittal to the NRC?

A. All display instrumentation referenced in the emergency procedures
need not be identified. The NRC requires that licensees ucel oaly
identify and have available qualification documentation om those
operator display instruments which are safety-related (see Question
2). 1f licensees have previously supplied a listing of all display -
instrumentation referenced in emergency procecures, licensees may
identify (such as by the use of an *) which of those instruments are
safety-related, The staff will defer review of the basis for this
safety-related classification until other NRC activities! have
been implemented. When these other activities are implemented,
additional instruments presently not requiring qualification may
require upgrading to a safety-related status and,/or may require
qualification, Licensees will be recuired at thar time to qualify
this instrumentation in accordance with the following criteria:

© For nevw or ypgraded instrumentation with a required operation
date prior to the equipment ¢ alification deadline, qualification
must be accomplished by the equipment qualification deadline.

‘Such activities include preparation of new emergeacy procedures
(NUREG=0799), control room design reviews (NUREC=C700), and upgrading of
sccident monitoring instrumentation (Reg. Guide 1.97 and NUREG-0737).
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For nev or upgraded instrusentation with a required operation date
after the equipment qualification deadline, qualification must be
sccomplished prior to equipment operation and plant acceptance.

For Equipment Qualification purposes, what constitutes all
safecy-related electrical equipment?

The Commission, in CLI-80-21, required the enviroomental
qualification of only safety-related electrical equipwent,
ldentification of the safety-related equipment installed at specific
plants can be obtained from FSARs, Technical Specifications and
other docketed correspondence setting forth NRC requirements or
licensee commitments, Identification of safety-related equipment
installed in harsh enviromments at specific plants must be supplied
by the licensee, The necessity for upgrading nonsafety-related
system to safety-related status will de the subject of other NRC
reviews,

3, Replacement Parts

Q. Please clarify the NRC requirements on replacement parts.

A.

1o CL1=80-21, the Commission stated that unless there were sound
reasons to the contrary, replacement equipment should be qualified
to the standards set forth in Category I of NUREG-0588. The
Commission's position was designed to promote Lne policy of
upgrading the environmental qualification and reliability of
installed safety-related electrical equipment, To meel this overall
goal, licensees must institute internal policy practices consistent
with the Commission's statement.

Situations may arise in which upgrading to NUREC-0588, Category I of
replacement equipment gqualified to NUREG~0588, Category 11 or the
DOR Guidelines will not be compatidle with overall station safety
and performance goals. Licensees must reviev such situations on &
case~by-case basis and determine that 'sound reasons to the
contrary' do, in fact, exist which warrant the use of replacement
equipment (not necessarily in~kind) qualifiec to the DOR Guidelines
or NUREG~0588, Category I11. For equipment located in & harsh
enviromment, licensees' procedures wust provide for documentation
and substantiation of such determinations.

R
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Conditions which reflect sound reasons why qualification standards
for replacament of equipment in a harsh environment need not be
upgraded to NUREC-0588, Category I include *he following:

1. The licensee has replacement squipment in stock that meets the
DOR Guidelines or NUREC-0588, Category Il, and procurement
actions regarding such replacement equipment had commenced prior
to May 23, 1980, '

2. Replacement equipment qualified to the NUREG-0588, Category I
standards does not exist.

3. Replacement equipment qualified to the NUREG-0588, Category 1
standards is not available to meet installation and operation
schedules. Equipment qualified to the DOR Guidelinmes or
NUREG=0588, Category 11 may be used for an interim period until
Category I equipment is obtained and an outage of sufficient
duration is available for replacement. Justification for use of
the non~Category 1 qualified replacement equipment beyond this
interim period must be submitted to the NRC for approval prior to
the end of the interis period and in sufficient time for
reasonable NRC review.

4, Replacemen:t equipment qualified to NUREGC-0588, Category I
standards would require significant plant sodifications to
accommodate its use,

$. Operating performance aend reliability dats for the Category !
equipment indicates poor oversll equipment performance. For
example, mean time to failure is significantly shorter for the
Category I replacement equipment,

6. The use of replacement equipment qualified to NUREG-0588,
Category I standards has & significant probability of creating
human factor problems that will negatively affect plant safery
and performance, e.g., (1) knowledge, skills and adbility of
existing plant staff require significant upgrading to operate or
maintain the specific Category 1 replacement equipment; (I) the
use of equipment qualified to Category I standards creates a
cne~of-a=kind application; or (3) maintenance, surveillance or
calibration activities are unnecessarily complex.

S. Submergence Qutside Containment

Q. For equipment qualification purposes, what are the staff requirements
concerning submergence of equipment outside containment’

/—_—_
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The Staff requires that the licensee submit documentation cn the
qualification of safety-related equipment that could be submerged due
to & high energy line break outside containment.

Radiation

1s the staff screening value of 4 x 167 rads applicable to all
operating reactors’

No. This screening value is applicable only to PWRs with dry type

containments. However, for PWRs with dry type containments, the
licensee may chonse t2> use plant specific analysis instead of the
screening value., For plants with other containment types, the
licensee wust use plant specific analysis,

Acceptable to the Staff for equipment qualification purposes are
radiation values developed as part of the plant licensing process
provided that they are based on the TIDI&B44 source terms and are
conservatively performed. 1In order to assure that the methodologies
are appropriate, the Staff requests two component specific sample
calculations (one for inside and one for outside containment), and &
brief written description of each of the methodolegies used, their
application and associsted conservatisms. Such sample calculaticns
and a statement by the licensee that the values of radiation exposure
of components so derived are appropriate for environmental
qualification of equipment will satisfy the Staff's concern oo the
'Radiation Specification Value' uied during the qualification reviews.

Contarment Service Conditions

Must the Staff value (identified in the SERs) of Tg,r for PWRs and
Tgar * 20°F for BwRs be used as the maximum ip-contaimment
temperature for the purpose of equipment qualificaetion’

No. The Staff will accept the use of these values, However, an
acceptabls alternative to the NRC staff's temperature criterion used
for the service conditions must base that service condition on the
PSAR analysis or other NRC approved analysis, provided that the
specific analysis, or & summary of that analysis, together with
reference to the previous NRC acceptance of the analysis is submittecd
by the licensee. In addition, some of the information in the
associated safety evaluation may require clarification,

One Hour Minimum Operating Time

Tne Staff has previously indicated that certain exceptions Lo thne one
hour minimue operating time rule are permitted. Can further
clarification be provided’

8a S
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A. With regard to plants subject to the qualification requirements of
the DOR Guidelines or Category 11 of NUREG-0588, for those pieces of
equipment tested prior to May 23, 1980, the test dats and analysis
may be used to qualify the equipment to the required operating ti.me
plus an appropriate margio. The one hour margin requirement need not
be applied. However, subsequent failures should be shown not to be
detrimental to plant safely.

The one hour time margin rule is oot applicable to equipment whose
safety function is performed prior to significant changes in the
environment at the equipment location.

S, Ag.ng

Q. Must & qualified life be developed for all safety-related electrical
equipmen: located in harsh envircaments’

A. Section 7 of the DOR Guidelines and Sectiom &.2, Category 1l of
NUREG=0588, do not require 4 qualified life to be estadblished for all
safety-related electrical equipment located in harsh eavironments. A
qualified life, in accordance with the provisions in IEEE 323-197,
13 required for equipment, including replacement parts, qualified to
Category 1 of NUREG=0588 that is located in & harsh enviromment,

An acceptable method for addressing io=service degradation is through
4 preventive maintenance/surveillance program vith equipment and
component refurbishment and/or replacement based on known
susceptibility to aging degradation, the resvits of inspections, or
sanufacturers recommendations. These elements of the program leac to
an understanding on & device specific basis of the nature and exient
of the increased stress levels encountered during Design Basis
Accidents and resultant degradation (if any) wnich may occur.
Arrhenius or other appropriate accelerated aging methodologies may ode
used to estadlish replacement and refurdbishment schedules if the
component 's design and materials application are sufficiently simple
and the necessary data are available to allow a meaniogful applica-
tiom.

In plants subject to the gqualification requirements of either the DOR
Guidelines or NUREG=C:i%& Category 11, for equipment that has deen
ydentified as being susceptible to significant degradation due to
thermal and radiation aging, the schedule for inspection of anc or
replacement of the susceptidble components in lhat equipment must de
incorporated into the preventive maintenance and surveillance
programs, and that information should be incorporated into the system
component evaluation worksheets (SCEWS)., For other equipment, the
sging column in the SCEWS should be marked 'Ne Rnown Susceptidility’

-
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3. METBODOLOGY DSED ¥OR THE EVALUATION

3.1 INTRODDCTION

As discussed ip Section 1.3 of this report, the NRC {ssued Safety
Evaluation Repcvts (SERs) on envirommental qualification of safety-related
equipment to licensees of all operating placte ip mid=198].

The SERs identified various equipment qualification deficiencies as
indicated below:

LEGEND: DESIGNATION FOR DEFICIENCY

R = Radiation ¥ -~ Margin
T = Temperature 1 = HELB Evaluation Outside
QT = Qualificatior Time Contaimment Not Completed
RT = Required Time QM - Qualification Method
P = Pressure RPN = Equipment Relocation or Replacement,
E = Bumidity Adegquate Schedule Not Provided
CS =~ Chemical Spray EXN - Exempted Equipment Justificationr
A = Material Aging Evaluation, Inadequate
Replacement Schedule, Ongoing SEN = Separate Effects Qualificetion
Equipment Surveillance Justificatior Inadequate
§ = Submergence Ql = Gualificeation Inforsation Being
(R) = Licensee has committed Developed

to replace equipr:.nat RPS = Equipment Relocatior or Replacement

Schedule Provided
The SERs directed licensees to “"either provide docusentation of the mirsing
qualificeation information which demonstrates that safety-related equipment
peets the DOR Guidelines or NUREC-05EE requirezents or commit to a corrective
sction (re-qualification, replacement [etc.]) to esteblish qualification by
June 30, 1982." Llicensees vere required to regpond to the NRC withie 90 davs
of receipt of the SER.

As stated in Section 1.1, the purpose of this report is (1) to evaluate
licensees’' resclutions of outstanding issues related to safety-related
electrical equipment envirommental qualificatien (EEQ) discussed in the NFT'g
SERs in accordance with NRC criteria, and (2) to evaluate licensees’

qualification documentation of safety-related electrical equipment, including

i 3=1
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™! lessons learned Implementation equipment, located in harsh environments in
accordance with criteria established by the NRC (see Section 2 of this
report). The methodology used to evaluate (1) the Licensee's response to the
NRC SER and (2) the equipment environmental qualification is presented herein,

3.2 METHODOLOGY

The Licensee, Metropolitan Edison Company, provided a response to the SER
avd additional qualificatioo information io its submittals (6, 10, 11, 12, 13,
14, 15, 16, 17, 55, 56, 64, 65) to the NRC for the Three Mile Island Unit 1 3
Buclear Pover Plant.

The following bases provided by the NRC were used to determine the
relative completeness of the Licensee's submittals: ' -

o Determine whether the Licensee provided specific responses to the SER
concerns.

o Determine whether the Licensee proposed corrective actions and a
schedule for completion of the actions.

o Determine whether the Licensee addressed the NRC's coocern for margin
vith respect to the contaioment eovirommental conditions.

o Determine whether the Licensee revised the environmental parameters,

¢ Determine whether the Licensee's Svstem Component Evaluation Work
Sheets (SCEWS) were updated to correct deficiencies and add
supplemental information.

o Determine whether the Licensee provided justifications for interim
operation for all uoqualified equipment.

o Determine whether the Licensee 2ddressed agiog and incorporated the
results into the eguipment maintenance program.
The extensive list of safety-relared electrical equipment® io various
locations of the plant identified by the Licensee vas analyzed, and all
identical equipment located within plant areas that are exposed to the same

envirommental service conditions was grouped together and designated an

*ln this report, the tere safety-related electrical equipment' refers to the
-

equippent defined bv the two NRC Guidelioes referenced in Sectior J.l.

cese Franmin Research Center
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*equipment item.” In this report, the ters “equipment item” refers to a
specific type of electrical equipment, desigoated by sanufacturer and model,
which i representative of all {dentical equipment in a plant ares exposed to
the same envirommental service conditions (e.g., Flov Tracemitter, Fischer &
Porter, Model 10B2496, located within contaigment). This analysis resulted {o
a reduced listing of equipment (equipment {tems) that formed the basis for the
reviev.

Appendix A contains the envirommental service conditione for each
location. Appendix B coantains the tadbulation of the equipment items,
locations, function, plaut identification numbers, required operating time,
avd applicable qualification documentation references. Appendix C lists the
plact systems identified by tone Licensee and the NRC as being essential to
safery.

Bach frem ip tho list of safety-related electrical ecuipment {tems was
revieved inp relation to:

© +“he Licensee's response to the SER concerns

e techrical information received from the Licensee as & result of
recuests for additional information (Appendiz E)

© techznical dats derived froe the Licensee's sulmittal

© NRC DUR Guidelipmes or NUREG-OS588 Revision 1 criteria

o the Licensee's definition of harsh service enviromments (Appendix A’
o documentation cited by the Licensee as evidence of qualification

o applicable and available gqualification documentation associated wit!
the overall equipment envirommental qualification program

o the Licensee's analysis and /or justification of qualificatior
¢ Licensee~pruposed corrective action for qualification deficlencies
© the Licensee's equipment /part replacement schedules

be Licensee's technical arguments concerning the adequacy of
guipment, based on systez operational comsiderations

o the Licensee's rational? concerning exemptior of equipwent froe
qualification.

P >3
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Topice not within the scope of the evaluation are:
© completeness of the Licensee's listing of safety~related equipment
© ecceptadbility of Licensee-provided envirommental service conditions.

The NRC requested an evaluation of the envirommental qualification of
safety-related electrical equipment located in harsh enviromments required for
T™I Lessons Learned Iaplementation. The ob‘ective is to evaluate qualification
documentation of equipment withio the scope of IE Bulletin 79018, Supplement
J (item 2), {p asccordance with criteria estadlished by the NRC (see Section 2
of this report) Ino & macner identical to the evaluation of all other safety
related electrical equipment. The scope of thie reviev is limited to T™™I
Action Plap equipment associated with those sections of NUREG-0737 whick have
at equipment installation {mplementation date of January 1, 1982 (sections are
identified bdelow). Where applicadle, & reviev vas to de performed on
installed equipment vith implementation dates after January 1, 1581 {f
adecuately {dentified by the licensee.

11.B.3 (ALL/1=1-8]1) Post-Accident Sampling Capadility of Reactor Cooclant
&4sd Conteinment

I1.D.3 (ALL/1=1-81) Direct Indication of Relief and Safety Valve Position

IT.E 1.2 (AWR/1=1-8l) Auxiliary Feedvater System Automatic Initiation -~=d
Flov Indication

I1.E.3.1 (PWR/1-1-81) Emergency Power Supply for Pressurizer Beaters
(Safetv=Crade Interfaces)

11.E.4.]1 (ALL/7=1/81) Dedicated Eydrogen Penetrations
I1.E.4.2 (ALL/1=1-8]1) Contaimment Isolation Dependability

11.F.2 (AWR/1-1~8l) lpstrumentation for Detection of lnadecuate Core
Cooling

I1.G.1 (PWR/1=1~8]) Epergency Pover for Press.. zer Equipment (Safe:y
Grade Interfaces)

IT.E,2.10 (PWR 'B4W/7=1+8]1) Safetv-GCrade Anticipatory Reactor Trip

11.F.3.9 (PWR/W/1=l=8]" PID Cormtroller Mecdification (1f Rardvare Crange
Invelved)

/ led
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11.K.3.12 (PWR/W/1=1-81) Anticipatory Reactor Trip upon Turdipe Trip
11.F.3.13 (PWR/GE/7=1=81) Separation of EPCI and RCIC Initiation Signals

I11.K.3,15 (BWR/GE/7=1=81) Prevention of Spurious Isclation of HPCI and
RCIC Systems

11.K.3.19 (BWR/GE/7=1=81) Interlock on Recirculation Pump Loop

I1.K.3,21 (BWR/GE/7~1-18) Restart of Core Spray and LPCI Systems (If
Bardware Changed Out)

I1.K.3.27 (BWR/GE/7=1=81) Provide Common Reference Level for Vessel Level

Instrumentation (If Rardware Changed Out)

Licensees whuse plants were included withip the NRC Systematic Evaluation
Prograns received a Technical Evaluation Report (TER) {p addition to the SER.
The TER was based on & reviev of equipment envirommental qualification
documentation associated with the Licensee's EEQ sutmittals. The qualificatior
deficiencies {dentified ip the SER were derived from the TER. Plants included
vithio this prograz vere the Palisades, Oyster Creek, Ginna, Haddam Neck,
Yankee Rove, LaCrosse, and Big Rock Point plants and Ziou Station Units 1 and
2, lndiac Point Units 2 and 3, Milletone Dnit 1, Dresden Unit 2, anéd San
Onofre Unit 1. For these plants, the evaluation presented bereir isf based or
(1) the result of the initial TER, (2) the Licensee's response to the NRC SEF
and the TER, and (3) the Licensee's updated EEQ submittal(s).

TERs wvere also developed for the following plants: KNine Mile Peint Unit
1, Millstone Unit 2, Salem Unit 1, Browns Ferry Units 1, 2, and 3, Brunswick
Doits ] and 2, Batch Units 1 anéd 2, Dresden Unit 3, and Quad Cities Units 1
and 2. The objective of those TERs vas to reviav the Licensee's submittals tc
determine {f safety-related electrical cq;upnnz vas reviewed for envirommental
qualification by the Licensee in accordance with the DOR Cuidelines anc
NUREG=058E as required by IE Bulletinm 79=01B. PFor these 13 plants and all
other plants, excluding the 14 plants associated with the Systematic Evaluatior
Prograz, the evaluation presented herein is based solely on (1) the Licensee's
response to the NRC SER and (I) the Licensee's revised EEC sutmittal(s).

 This technical evaluation was conducted to i1dentify (1) whether the

Licensee provided ar adequate response to the SER concerrs (and TER concerms,
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vhere applicable), (2) malor deficiencies within the equipment qualificatior
program, and (3) whether the Licensee proposed adequate corrective actions to
resolve qualification deficiencies and provided a echadule for completion of
the corrective actions. The TER wvas written primarily to address deviations
from the NRC criteria and requirements. Technical data or test results that
satisfy the qualification criteris are not dis~ussed herein.

The evaluation presented iz Section 4 of this report includes completed
equipment enviroomental qualification reviev checksheets (partially
handvritten) which compile both the technical inf. sation necessary to conduct
the reviev and the results of the evaluation. Parameters listed on these
checksheets vere derived from the appropriate NRC screening criteria. The
evaluation of each equipment item includes several checksheet pages. Only r
those checksheet pages necessary to complete the evalustion for each equipment
item are included in this report. A complete listing of the checksheet pages
is showve on the bottom of Checksheet la, reproduced here as Figure 3-1. -

The checksheets contain the following information: -
¢ Equipment item information (see Figure 3-1), for example:

Solencid Valve Located in Turbine Building (Area #7)
Autamatic Switch Co. (ASCD) Model LBEIOOBELT

Actuates Feedwater Control Valves (V=42698, T=4270)

Licensee Reference 839

Required Operating Time: Short ters (SI sigrmal)

TER Checksheet No. 1

Reference 59, Section 4.5.2.6

Licensee Submittal: Page 9 [62); Table 3, Page 1 [1]; SCEW 1

Qualification deficiencies {dentified in the SER (see Figure 3-1)
Licensee's response to the SER

o o o

Licensee's statements and rationale for qualification

Licensee's corrective action and replacement schedule

]

o Evaluatior of cualification iocluding identification of all
deficiencies

o Evaluation of svstex considerations presented bv the Licensee as &
rationale for excluding equipment frow qualification,
The results of the evaluatior are summcrized or Checksheet I (Equipment

Envirommental Qualification Sumsary Fore feor each ecuipment item. Checksheet

. e
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- NAC Contract No NACGS79-118 l
Wbt Ressarch Conwr FRC Project No CA2S7 Poge
A Dwvmer o Tha Framar FRC Assgnment No. 13 e

e L T R L (VLT — i

EQUIPMENT ENVIRONMENTAL QUALIFMICATION REVIEW OF EQUIPMENT ITEM NO

Lquipmant liem Mo, |

Licensee Raference 1617

TER heckabest Mo, |
Refarence 59, Saction &.5.2.8

(See Sectioe ) of this TR for g onxd |

MOt stated, MOt APPLLCADLE
Sentents
Bguipment 1Les

Lioanses Mesponse to EK BB
Systes Considerstion et o

Bqu.pmant Bummar)

Suwwmary of Jomnses Mesponses to the | 9
Bquipmant Bovirommental Qualification Summary Porss

Solenoid Valves Located in Turbise Building (Ares #7)
Avtomatic Switeh Co. (ASCD) Model LBBIOOBSILU '
Actuates Peedvater Control Valves (V=4269, V=270)

Required Operating Time: fhort ters (51 signal)

| Licensee Submittal  Page % [62]; Table 3, Page ) (1] FRC BCEV |

LY@ e LS A (NN L,oon, BFN, B, QI B, Roas,

| 0 T 3

W e, M
“ W kM e

Bquipment Bovirommenta. Qualification Meviev S8, B, 5, M, S, ¥,
' . S, A "
lnstalled TR Lessons Learned Leplementation [T

MNtanArce AN Mep.scemset Bobedule ammary %, T, e

Pigure 3=1. Sample Checkshee: Page l@

‘Equipment Item®
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2 specifically {dentifies any qualification deficiencies determined by the
evalustion and .dentifies the NRC qualification category to which the equipment
iten was assigned. A sample Checksheet 2 (s presented in Figure 3-2.

411 foformation vas revieved for conformance to the NRC criteria
referenced in Section 2 of this report. As reguested by the NRC, all appli~
cable and available qualification documentation associated with the overall
Equipmenr Envirommental Qualificaetion (EEQ) program was used by the revievers,
vhether referenced by the Licensee or not.

Upon completion of the reviev for each equipsent item, an overall
evaluation of the component and & specific conclusion with respect to 1its
qualification wvas developed. Based on the evaluation, each equipment iten was
assigned to one of the generic qualification categories provided by the NRC.
The NRC category descriptions are presented ino Section 3.3 of this report.

3.3 NRC QUALIFICATION CATEGORIES AND DEFINITIONS

© NRT Category l.a
EQUIMMENT THRAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR
CUIDELINES OR NUREGC=0OS58E, OR HAS ACCEPTARLE DEVIATIONS FROM THE DOR/NTREC
CRITERIA

This category {ncludes ecuipment items vhich are fully acceptadle on
the basis that all applicabdle criteria defined in the DOR Guidelines or
NUREG=CS588 are (1) satisfied and the equipment has deer found to be
qualified or (2) sufficient information has been presented to determine
that deviations from the criteria are acceptable or insignificant.

P

¢ NRC Category I.}
EQUIPMENT TOR WEICE DEVIATIONS FROM TEE DOR CUIDELINES OR NUREG-QOS8F ARE
JUDGED CONDITIONALLY ACCEPTABLE PROVIDED TEAT SPECIFIC MODIFICATIONS ARE
MADE

This category includes egquipment items that do not satisfy oune or more
of the applicable criteria defined in the DOR Guidelines or NUREC-05EE;
hovever, the Licensee has stated that specific modifications will de made
on or before a designated date. This equipment is considered by NRC to le
conditionally acceptadle provided that the specific modifications are sade
by the Licensee., Whex the modifications are cowpleted as proposed, the
Licensee states that the ecuipgent will satisfy all applicadle NRC
recuiremcots. Ixamples of specific modifications are (1) replacement of
ungualified equipgent with qualified equipment, () equipment hariwvare

1-
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1?, NAC Cortract No. NRC-03-T9-118
Frankhn Resaarch Canter FAC ~ t #ct No. C3287 Page
A Dwamor of The Frante wetin FRC A: wignment No. 13 2

0% ened Race Sewem. Pras Py 19100 215 448 1000 FR . Tos..'0.

P

EQUIPMENT ENVIRONMENTAL QUALIFICATION L. W OF EQUIPMENT ITEM NO.

°
e
°
B
e

MRS EKERQUIREMENTS A= DRPICIENCY

Docusented Bridence of Qualifization Adequate

Meoquats Similarity ™etween Bquipment and Tes. specieen Batablisbed
Ming Degradation Bvaluated Mequately

Qualifisd Life or hopulacemant Schedule Betablisbed (If Required)
Progras Batablisbed o Ldentify Ming Degradation

Criteria Megarding Ming Simulation watinfied '"f Meguired)
Critaria Megarding Temperature/Pressure EXposu. e

Criteria Mega.ding Bpray Satinfied
Critearia Megazding SaImerg.noe Satisfied
Cricaria Rogarding Badiation Batisfled
Criteria Megarding Tee: Sequence Batistfied
Cricaria Megarding Test Pallures or Bevere AbOmalles
(1f Any) Satisfied
rxiearia Mmjarding Punctiooal T2-ting Batisfied
Cry 4iia Magarding lastrument Accuracy Satisfied
Tect Duratioe Margin (1 hour « Punctice Time) Satisfied
Criteria Megarding Mar7ins Satisfie! (BURBG-0588, Cat. 1)

Poax Temperature Adequate

Peak Pressurs Mequate

Duration Adequats

Bequired ProZile Enveloped Meguataly
Staas Bxposure (If Wquired) Adequate

AR

DRS!G 4
1.a Bquipment Qualified e
1.p Bquipment Qualification Pending Modificatice e
I‘.a Bquipment Qualificatics ot Establisbed e
la.0 Bquipment Bot Qualliflied i
Il.c Bouipment Satisfies ALl Mequiremects Bxcept Qualified Lile
or Meplacemmst Bcbeaule Justified I
Il a Squipment Bxempt Prom Qualificatioe e
1I1.0 Bquipment WOt in the Scope of the Qualification Meviev
v Documentation HOt Made Avaliladle
i
|
{
Pigure 3-2, Sampls Checkshe - Pzge 2
*Equipment Envirommental Qualification Summary rorn’
= 3-9
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modification, (3) equipment relocation above submergence level, (&)

relocation or shielding of equipment from radiation source, (5) verifica-
tion of qualification by additional testing, (6) equipment relocation to a
mild enviromment, and (7) qualification testing of equipment in progress.

NRC Category II.a

EQUIPMENT FPOR WHICE QUALIFICATION DOCUMENTATION IS INSUFFICIENT TO
ESTAELISH TEAT THE EQUIPMENT IS OR 1S NOT QUALIFIED IN ACCORDANCE WITE TEE
DOR GUIDELINES OR NUREG~0588

The qualification of equipment items in this category, in accordance e
with the requirements of the DOR Guidelines or NUREC-0588, is significantly
deficient or inconclusive based upon reviev of (1) the documentation
provided by the Licensee or (2) applicable and available qualification -
documentation associated with the nverall equipment environmmental
qualification program. The qualification documentation indicates signifi-
cant deficiencies, which can be categorized as follows: (1) appropriate
documentation reflecting qualification has not been cited and macde availabie
for review by the Licensee and there is no knowledge of applicable docu~ -
mentation; (2) the Licensee is awvaiting qualification from the equipment
vendor; or (3) the qualification documentation indicates significant
deficiencies; however, where testing was conducted, no reportcd failures or
severe anomalies were observed which would unquestionably affect the
ability of the equipment to perform its design basis safety function(s). -~

NRC Categorv II.D -
EQUIPMENT TEAT 1S UNQUALIFIED

This category inocludes equipment items vhose qualification documecta-
tion has been judged to he serious.y deficient based upon review of (1) the
socumentation provided by the Licensee, or (2) applicable and available
qualification documentation assocfated with the overall equipment
envirommental qualification prograr. The qualification documentation
indicates serious deficiencies rep rted Auring testing; for example, severe
anomalies or failure of the test specimen, which coul? affect the ability
of the equipment to perform its safety function. NRC has requested
immediate written notification when an equipment item {s placed i{n this
category during the course of the review.

NRC Category Il.c
EQUIFMEN. TEAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR GUIDELINES
OR NUREG=-0588 WITE THE EXCEPTION OF QUALIFIED LIFE

This category includes equipment itemc that are acceptable on the basis
that all applicable criteria defined in the DOR Guidelines or NUREG=058¢
are satisfied with the exception of the qualified life criterion. The
Licensee (1) has not evaluated qualified life or replacement schedule, ('
has not adecuately evaluated qualified life or replacement schedule, or (7
has not adequately intepreted qualified life in terms of calendar time.
[Note: The component replacement schedule discussed {c Section 7.0 of the

o
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DOR Guidelines is, in effect, a qualified 1life. It is not essential to use
the term “"qualified life,” but the replacement schedule must be justified.)

NRC Category IIl.a
EQUIPMENT THAT 1S EXEMPT FROM QUALIFICATIOR

Thie category includes equipment items that are exempt from
qualification on the basie that (1) the equipment does not provide a safety
function (i.e., should not have been included in the equipment list
submitted by the Licensee), or (2) the specific safety-related function of
the equipment cap be accomplished by some other designated equipment that
is fully qualified and satisfies the single failure criterion. In
addi{tion, any failure of the exempt equipment must not mislead the operastor
or degrade the ability of qualified equipment to perform its required
safety-related function.

NRC Categorvy III.b
EQUIPMENT NOT IN THE SCOPE OF THE QUALIFICATION REVIEW

This category includes equipment items addressed by the Licenser in the
equipment envirommental qualification submittals which are 1) required to
achieve and maintain the plent in a cold shutdown condition or (2) located
in a mild enviromment. Supplement 2 of IE Bulletin 79=0lB permits
deferment of the review of envirommental qualification for all safety-
related equipment items located ip plant areas vhere the equipment is not
exposed o the direct effecte of a hig" energy line break (HELB) or to
nuclear radistion emanating from circulation of fluids containing
rad{ocactive substances. Supplement 3 of IE Bulletin 79-01B permits
deferment of the reviev of envirommental qualificazior for all equipment
required to achieve and maintaino the plant in a cold shutdown conditiocn.
Supjlements 2 and 3 c¢f IE Bulletip 79-01F originally permitted deferment
until after February 1, 1981 of the qualification review of equipment
located in a mild enviromment 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 reviev of envirommental qualification for
this equipment is not within the scope of this report.

KRC Category IV
EQUIPMENT FOR WEICE QUALIFICATION DOCUMENTATION BAS NOT BEEN MADE AVAILAEBLE
POR REVIEW

This category includes equipment items for which qualification
documentation ip accordance with the requirements of the DOR Guidelines
or NUREG~0588 has been cited by the Licensee as evidence of qualifica~
tion; however, this documentation has not beer made available for review.
Therefore, & conclusion cannot be reached with respect to qualification of
this equipment.

T 3=11
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3.4 TMPLEMENTATION GUIDE POR FULFILLING NRC CRITERIA

The NEC has requested that a detailed {mplementation guide for fulfilling
NRC criteria be prepared as part of this assignment. The implementsation guide
will preseut a fully decailed discussion of the principal qualification
criteria presented {n the DOR Guidelines and NUREG~0S88. The primary emphasis
will t» to clarify technicel points, eliminate possible misconceptions, and
clearly p.~vide definitive guidance to enable licensees to understand and
res>lve, in an expeditious manner, qualification deficiencies f{dentified as a
result of this TER. The ‘mplementation guide (TER=CS5257-532) has beer
prepared 2nd issued to the NRC. The i{mplementation guide {8 either appended
to this TER or will be forwarded to the Licensee by the NRC under a separate
letter. The Licensee ‘s encouraged to review that document.

Vem Resea on Center
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4., TECHNICAL EVALUATION

4.1 INTRODUCTION

The technical evaluation presented in this section represents the
equipment environmental qualification (EEQ) assessment for each equipment item
listed in Appendix B in accordance with the methodology presented in Sectiop 3
of this report. The evaluations wvere conducted to identify any major
deficiencies within the Licensce's equioment qualification program and to

determine whether the Licensee (1) provided an adequate response to the SER
r- concerns, (2) proposed adequate corrective actions to resolve qualification
deficiencies, and (3) provided a schedule for cumpletion of the corrective

actions.

-t The eveluations ere based on the available qualification documentation
provided by the licensee, complemented in several cases by other relevant
technical informaiion. The major qualification deficiencies that have been
identified and the results of the evaluation are shown ir the Equipment
Environmental Qualification Summary Forms (Tables 4=-1, 4~I, &4=3, and 4=4)

presentcd in Section 4.2,

Observations concerning the Licensee's qualificati.n methodology

presented in response to the NRC SER are presented in Section 4.3,

Technical evaluations of the enviroomental qualification of the equipment

items are presented in Section &.4.

s 4=

... Franxiin Research Center
A Deomecr o The Fravea wamtos



. N

.

B R R

TER-C5257=492

4,2 SUMMARY OF THE EVALUATION

The following tabulations represent a summary of the results of the
equipment environmenzal qualification evaluation conducted in accordance with

the methodology presented in Section 3.

Table 4-) summarizes the number of equipment items assigned to each NRC

qualiiication category as a result of the evaluation.

Table 4~2 summarizes the number of equipment items found to have a
specific qualification deficiency.

Table 4=3 summarizes the number of equipment items for which the Licensee
has proposed a specific corrective action to resolve a qualification

deficiency.

Table 4=4 consists of Equipment Environmental Qualification Summary Forms
for the equipment items, identifying (1) compliunce with the qualification
requirements defined in Section 2, (2) the resultant NRC cualification

category, and (3) the Licensee-proposed corrective action.

P a=2
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TABLE 4=!
NUMBER OF EQUIPMENT ITE¥S IN EACH QUALIFICATION CATEGORY

NUMBER OF
NRC CATEGORY EQUIPMENT
CATEGORY DESCRIPTION ITEVS

1.A FQUIPHMENT QUALIFIEDecnswensscnccssanssnnenssncnnsnsancnanns )
[ EQUIPMENT ITEN NO(S).t 110,112 )

1.8 FOUIPMENT QUALIFICATION PENDING MODIFICATIONeesecccncsccces 1
{ EQUIPMENT ITENM NO(S),: 116 )

I3.A EQUIPMENT QUALIFICATION NOT ESTABLISHEDewwscsscscnccwccavsne 40
{ EQUIPMENT ITEM NO(S).t i 2, 3, &, 1, 10,
13, 14, 18, 26, 27, 28, 29, 32, 4%, 46, 49, 80,
51, 83, S7, 60, 66, 67, 71, 78, 719, 81, 93, 98,
106,107,106,109,1131,154,118,11#,119,120 )

I1.2 EQUIPXENT NOT QUALIFIEDseccccncsncvoancsnennncasscsranncnnne 0

11,€¢ EQUIPMENT SATISFIES ALL RECUIRENKENTS EXCLPT
QUALIFIED LIFE OR F<SPLACEMENT SCHEDULE JUSTIFPIEDewcecccanes 1¢
{ EQUIPMENT IT:. O(S8)4¢ $: 17; 18, 19, 20, 21,
22, 24, 33, 36, 39, 40, 56, 88, 59, 63, 64, 69, 72 )

111, EQUIPMENT EXEMPT FROM QUALIFICATIONwcennvscssscsnnasncanans 25
{ EQUIPMENT ITEM NO(S8).: 4, 31, 82, 54, 58, 14,
7%, 80, 82, 83, 84, B6, B9, 92, 94, 95, 96, 97,
99,100,101,102,103,104,10%5 !

111.8 EQUIPMENT NOT IN THE SCOPE OF THL REVIEwecsccsssccrensacces 22
{ EQUIPMENT ITEM NC(S8),.! &, 9, 12, 13, 16, 23,
2%, 30, 34, 35, 37, 38, 41, 43, 48, 61, 62, 65,
6*, 70, 73,117 )

| 4 4 DOCUMNENTATION NUT NMADE AYAILABLE®®esesassnssnnvwnannsancans 1}
{ EQUIPMENT ITEX NC(S8).: 42, 44, 47, 76, 77, 885,
87, 66, 90, 91,113 )

'
LA L B B B B 2 J

TOviL 120
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TABLE 4-2
QUALIFICATION DEFICIENCY SUMMARY

NUNBER OF
DEFICIENT
EQUIPKENT
RRC REQUIREMENT 1TERS
AR NN NN AN LN NN RN NN RN RN IS IR R NN RTINS,

1, DOCUMENTED EVIDENCE OF QUALIFICATION ADEQUATEecscscccasase 29
{ EQUIPMENT ITENM NO(S),.! 2, 10, 131, 14, 1%, 26,
32, 47, %3, 8%, 87, 60, 66, €7, 71, 76, 17, 08,
88, 90, 91, 93, 98,113,114,118,116,118,120 )

2, ADEQUATE SIMILARITY BETWEEN EQUIPMENT AND
TEST SPECINMEN ESTARLISHEDesewcscseccosnnsscnsvancavsasnnnvens 34
[ EQUIPMENT ITEN NO(S8).! 1, 2, 3, 8, 7, 10,
“0 l‘o 150 270 2.' 2" ," 3‘0 )" ‘0, ‘So “I
49, %0, %1, %7, 78, 79, 01,106,107,100,111,114,
119,1190,119,120 )

3, AGING DEGRADATION EVYALUATED ADFQUATELYescnvvncsvssrasccnns 42
[ EQUIPMENT ITEM NO(S),! i 2, 8 8&; &, 1,
<0, 81, 8¢, 195, 17, 18, 19, 20, 2%, 22, 24, 27,
2.1 2,0 “' ‘sl ‘60 "' 500 "' 56' ‘J' 6" “'
67, 6%, 69, 70, 72, 77, 76, 81,109,410,119,120 )

4, QUALIFIED LIFE OR REPLACEMENT BCHEDULE
EST‘QL:SH:D (17 REQUIRED e vnnocenrsvescacanoncasnssnswcncane 47
[ EQUIPMENT ITEX NO(8).! iy 3, 30 8, 6§, 1,
10, 11, 14, 1S, 17, 4%, 19, 20, 2%, 22, 24, 33,
36, 39, 40, 44, 45, 46, 49, %0, 51, 86, 87, S,
89, 63, 64, 66, 67, 68, 69, 10, 72, 717, 719, %0,
91,109,118,119,120 )

S PROGRAM ESTABLISHED TO IDENTIFY AGING DEGRADATIONsecscvcee 0
6, CRITERIA REGARDING AGING SINULATION
(IFV REQUIRED |vweavovssnesscrnsnencosssunscsnsssanssns 3
( CQUIPMENT ITEM NO(S),! 44, A4S, 46, 49, %0, 81 )
7. CRITERIA REGARDING TEMPERATURE/PRESSURE EXPOSURE!

A, = PEAK TEMPERATUPRPE ADEGUATEesencuncncscnnssonansas L}
[ FQUIPXENT ITENM NO(S).t 10, 11, 14, 15,
51, 51 )
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Table 4-2 (Cont.)

QUALIFICATION DEFICIENCY SUNMNMAIRY

NUNBER OF
DEFICIENT
EQUIPMENT
NRC REQUIREMENT ITEMS
AEEAEREEE N E R E RN AN I E NN NN RN N RN P AR TR NN RN NN R NN EER AN EERR RS

T ™ &

2 Y o om0

—

r

9.

10,

11,

12,

13,
14,
1%,

16,

PEEEEIES RN S NN E RN SR N R R R AC R R R R R AN E N RN NS R EESEEERNEENESEERZZICRENT

B, = PEAK PRESSURE ADEQUATE=eesccnaswscssvconncnanuns
[ EQUIPMENT ITEX NO(S8),.! s$1, 871

C. = DURATION ADEQUATEecassvsnsnsvevnsnacsnnnsssansns
[ EQUIPMENT ITEN NO(8).t s1, 87

D, = REQUIRED PROFILE ENVELOPED ADEQUATELYeweorasansas
[ EQUIPMENT ITEN NO(8).! $1, 57, 66, 67 )

E, o STEAX EXPOSURE (IF REQUIRED) ADEQUATEe=sssssacecs

[ EQUIPMENT ITENM NO(8).! 51, 87

CRITERIA REGARDING SPRAY SATISPIEDewecsccasscecencccsannse
[ EQUIFNMENT ITEN NC(S).t 2,109 )

CRITERIA REGARDING SUBNERGENCE EBATISFIEDeccccccncnccccnans

CRITERIA REGARDING RADIATION SATISPIEDsecscoccsanccvsuncns
{ EQUIPMENT ITEM NO(S).! 2, 49, 50,109 )

CRITERIA REGARDING TESY SECQUENCE SATISFIEDeesconnoncnccnes
( EQUIPKENT ITENM NO(8).1 78, 81 )

CRITERIA REGARDING TEST FAILURES OR SEVERE ANONALIES

(IF ANY) SATISFIEDeacncnccsorssnensnconsecsncnnanunass
CRITERIA REGARDING FUNCTIONAL TESTING SATISFIEDweccccascces
CRITERIA REGARDING INSTRUMENT ACCURACY SATISFIEDescacncescs

TEST DURATION MARGIN (1 HOUR ¢ FUNCTION TINE) SATISFIEDee~
[ ECUIPMENT ITEX NOC(S).! $7, 78, 81 )

CRITERIA REGARDING MARGINS SATISFIED (NUREG=0588, CAT, 1)=

- =5
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TABLE 4-3,
LICENSEE CORRECTIVE ACTION SUNNARY

FUNBER OF
CORRECTIVE ACTION EQUIPHMENT
DESCRIPTION ITENS

B

-

b dded

1. EQUIPNENT REPLACENMENT WITH QUALIFIED EQUIPNENTecccccncccnavcnns
[ EQUIPMENT ITEX NO(S8),1 116 )

2, EQUIPMENT MODIFICATION®eccvenccnsssnscsnnnssnnsnnonescnasnnenss
3, EGUIPMENT RELOCATION ABOVE SUBNERGENCE LEVELeceseccosnvcnnscans
4. RCLOCATE OR SHIELD EQUIPMENT FRON PACIATION SOURCEL=scccascscece
S, YERIFY QUALIFICATION BY ADDIVIONAL fESTING/ANALYSISewancuncwces
6, EGUIPNENT RELOCATION TO A MILD ENVIRCNMENTeesscscacscccscwsasunce
T+ QUALIFICATION TESTING OF EQUIPMENT IN PROGRESSevweccwcascencucee
8, OTHER (FOR DETAILED DESCRIPTION SEE SPECIFIC EQUIPMENT ITENS)we

SCHFDULE FOR COMPLETION OF CORRECTIVE ACTION(S) HAS BEEN
PROVIDED (SEE SPECIFIC EQUIPNENT ITEM FOR COMPLETION DATE)sewncesss
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4,3 METHODOLOGY USED BY THE LICENSEE

This section includes observations concerning the Licensee's

qualification methodology presented in the response [6) to the NRC SER.

C leteness of Safetv-Re lated Equipmert List

Section 3.1 of the NRC SER [5) identified the following concern:

"Display instrumentation which provides information for the reactor
operators to aid them in the safe handling of the plant was not
specifically identified by the licensee. A complete list of all display
instrumentation mentioned in the LOCA and HELB emergency procedures mus:
be provided. Equipment qualification information io the form of summary
eheets should be provided for all components of the display instrumenta~
tion exposed to harsh environments. Instrumentation vhich is nct
considered to be safety related but which is mentioned in the emergency
procedure should appear on the list. For these iostruments, (1)
justification should be provided for not considering the instrument
safety related and (2) assurance should be provided that its subsequent
failure will no: mislead the operator or adversely affect the mitigation
of tbe consequences of the accident. [he enviroomental qualification of
pont-accident sampling and monitoring and radiation monitoring equipment
is closely related to the reviev of the TMI Lessonelearned modifications
and vill be performed in conjunction with tha: reviewv.

The licensee identified 275 items of equipment which were asse3sed by the
sctaff."

In response to this concern, the Licensce sctated (6):

YA 'Master List' of instruments mentioned in the appropriate LOCA/HELS
emergency procedures will be provided as part of the July 20, 198l
submittal. Some of the instruments insluded will not be envirrnmeantally
qualified., The essential instruments needed to respond to these events
are environmentally qualified and appropriate component evaluation work
sheets summarizing their qualifications will be provided.

Other instruments included in the list will not mislead the operator nor
result ip an adverse affect in mitigation of aoy accident for these

reasons:

l. the operator training progiam stresses the use of alternate/multipie
instruments to assess plant conditions.

2. the emergency procedures also specify assessment and confirmation of
indication using alternate indications.

A Dnemor of The Fraveer ressas




TEP=C5257-452

3, As discussed above, all instruments essential in responding to LOCA/

HELB are envirommentally qualified and considered safety related.”

It is concluded that the Licensee has provided a satisfactory response to

the NRC concern.

4,3,2 Containment Spray System

Section 3.2 of the NRC SER (5] identified the following concern:

"During this review, the staff assumed that for plants designed and :
equipped with an automatic containment spray system which satisfies the .
single~failure criterion, the maio-steam-line-break (MSLB) envirommental
conditions are enveloped by the large-break=-LOCA eunvirommental condi~
tions. The staff assumed, and requires the licensee to verify, that the
containment spray syster is not subjected to a disabling single-component
failure and therefore satisfies the requirements of Section 4.2.1 of the
DOR guideliues.

L

P

Equipment submergence has also beeu addressed where the possibility
exists that {ioociag of equipment may result from HELBe."

=

.

| Io response to this concern, the Licensee stated [6]:
¢
"As assumed by the NRC staff, TMI-) does have a containment spray systes )

not subject to & disabling single cowponent failure. That ia, 0o single

failure will result in the inability of the Reactor Building Spray Syste=

to deliver spray in sufficient amounts to minimize cootainment pressure

and temperature. The RBSS is :urrently under review with respect to .
] chemical performance in response to NRC letter dated March 7, 1980. The
: results of this revicw will be forwarded by the end of July, 1981 and E
' vill demonstrate RBSS performance within the range specified for >
equipment qualification.”

It is comcluded that the Licensee has provided a satisfactory response to
the NRC concern.

4,3,2 Eavirommental Service Conditions

4.3,3.1 Temperature, Pressure, and Humidity Conditions Inside Contaiaoment

Section 3.3 of the NRC SER (5] identified the following concern:

P
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"The licensee has provided the results of accident analyses as follows:

Max Temp (°F) Max Press (psig) Humidity (2)

LOCA 275 50.6 100

The staff has concluded that the minimum temperature profile for
equipment qualification purposes should include & margin to account for
higher-than-average temperatures in the upper regions of the containment
that can exist due to stratification, especially following & postulated
MSLE. Use of the steam saturation temperature corresponding to the total
building pressure (partial pressure of steam plus partial pressure of
air) versus time will provide an acceptable margio for either a
postulated LOCA or MSLB, whichever is controlling, as to potential
adverse envirommental effects on equipment.

The licensee's specified temperature (service condition) of 275°F does
not satisfy the above requirement. A saturation temperature correspond=-
ing to the peak profile (298°F peak temperature at 50.6 psig) should Le
used instead. The licensee should update his equipment summary tables L0
reflect this change. If there is any equipment that does not meet the
etaff position, the licensee must provide either justification that the
equipment will perform its intended function under the specified
conditions or propose corrective action."

The Licensee respcnded to the NRC concern as follows (6]):

"The temperature profile provided in our response indicated a peak
temperature of 286°F not 275°F ae assumed by the NRC staff. This value
was conservatively calculated as discussed in the FSAR Sections 14.2.2.3
and 6.1.2.12. The conservatise inharent in the calculations are ample
assurance that .he worst containment conditions have been bounded.
Furthermore, neither the IE Bulletin 79=01B nor the Commissions Order
(CL1-80-21) require going beyond the DOR Guidelines vhich state in part
',..equipment qualified for a LOXCA enviromnment is considered qualified
for MSLE accident enviromment in plants with automatic spray systems not
subject to a disabling single component failure.' (The TMI~l system 15
such & system as discussed in 3.2 above.) This recect NRC staff criteris
revision clearly goes beyond the DOR Guidelines without adequate
justification.”

e

It appears that the Licensee has not resolved the NRC concern. Since the

Licensee is responsible for identifying the environments, the parameters
ideatified by the Licensee have been used in the evaluations contained in this

Technical Evaluation Report. These parameters are reproduced io Appencix A.

3,3,2 Temperature, Pressure, and Humidity Conditions Outeside Contarament

Section 3.4 of the NRC SER [5) stated the followiag:

- e=17
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"The licensee has provided the temperature, pressure, humicity and
applicable enviromment associated with an MSLB within the intermediate
building.

The staff has verified that the parameters identified by the licensee for
the MSLB are acceptable.”

4.3.3.3 Nuclear Rediation Dose (Inside and Outside Containment)
Section 3.8 of the NRC SER [5] identified the following concern:

“The licensee has provided valu-s for the radiation levels postulated to
exist following a LOCA. The application and methodology employed to
determine these values were presented to the licensee as part of the NRC
staff criteria contained in the DOR guidelines, in NUREG-0588, and in the
guidance provided in IEBR-79-01B, Supplement 2. Therefore, for this
review, -he staff has assumed that, unless otherwise noted, the values
provided have been determined in accordance with the prescribed

criteria. The staff reviev determinad that the values to which equipment
vas qualified enveloped the requirements identified by the lizensee.

The value required by Che licecsee inside rontainment is an integrated
T
-

dose of 2 x 10/ rads. he radiation service condition provided by the
licensee is lower thap provided in %hs DOR guidelines for gamma and beta
radiation. The licensee is requested to either provide justification for
using the lowver service condiiion or ust the service condition provided
in the DOR guidelines for both gamma and beta radiation. If the former
option is chosen, then the analysie-~-.ocluding the basis, assumplions,
and & sample calculatioo=-should be provided.

A required value outside contaic ( 10° ds has been used
the licensee to specify limitin 14t levels £« s decay heat
removal pumps ino the suxiliary building This val nsiders th
radiation levels influenced by source ters (  associated
with post=1lOCA recirculation fluiid lines and 1is !

For some equipment, the licensee has used a calculated integratec
radiation dose at 1 ho : a8 LOCA as the required radiation
enviromment. Without ' onal justification (as discussed 1in Sectic
4.2 of this SER), ) fy1 hese lower radiation levels 1is not
acceptable and, th ; adiation has been listed as a deficiency
these components, has also been identified as a deficiency
the licensee used othe h the values listed in Appendix C of L
guidelines, unless tI ndix C values also enveloped the specifiec
value,

1
.
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from other sources. Therefore, the liceusee should verify that the
radiation values used to show qualification of all components are at
least as conservative as the values given for the various materials
listed in Appendix C to the DOR guidelines.”

In response to this concern, the Licensee stated [6):

"The DOR guidelines permit the use of a dose of 2 x 107 rads integrated
dose for gamms radiation in lieu of a detailed plant specific calculation.
We have elected, for convenience, to use this conservative integrated
dose for T™I~1l. We have not included the integrated dose associated with
beta radiation since the safety related equipment in the TMI~l coutaimment
is in metal enclosures or conduit. The conduit and enclosures while not
necessarily gas tight do shield the sensitive materials from essentially
all of the beta source term which is external to the conduit/enclosures.
The insignificant beta dose frow gases potentially within the enclosures/
conduit was considered too trival to affect cauipncn: qualification (i.e.
severa. orders of magnitude lower than 2 x 10’ rads used for equipment
qualificat iot.)

Justification fcr use of an integrated dose at one hour was previously
providea; however, il wis not presented in the format suggested in
Section 4.2 of the SER. Our July 20, 1981 submittal will restate the
justification in the suggested format.

Appendix C of the DOR guidelines did mot indicate the specific source
reference or criteria associated with the values listed. Other source
documents were used to determine radiation values and included a review
of the criteria used to determine that value and the properties requirec
in the specific application.

In determining the post accident radiation qualification of safety-
related electrical equipment, the calculated post accident integratec
exposures were compared to the radiation tolerance values found in the
literature for each of the component's constituent materials. The
documents reviewed were:

1. 'The Use of Plastics and Elastomers in Nuclear Radiation':, by
W. W. Parkinson and O, Sisman, Osk Ridge Rational Laboratory, October
19, 1970, appearing ic 'Nuclear Engineering and Design 17', (1971),
pp. 247-280,

2. 'Effects of Radiation on Materials and Compoments', M. E.
Van de Voorde, CERN 70-5, European Organization for Nuclear Research,

February 26, 1970.

3, 'Nuclear Engineering Handbook', Harold Etherington = editor,
McGraw-Hill, Inc., First Edition, Section 10, 1958,

“=19
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4, 'A Review of Equipment Aging Theory and Technology', Franklin
Research Center, EPRI Report NP-1558, September, 1980.

5., 'Radiation Stability of Plastics and Elastomers,' by C. D. Bopp and
0. Sisman, Oak Ridge Natiocnal Laboratory, appearing in 'Nuc leonics',
Volume 13, No. 7, July 1955, pp. 28-33.

In addition to providing documentable references, many of these reports
are based on actual tests conducted by the sponsoring organization., The
Parkinsoo-Sisman study (Item 1), the most detailed and complete reference
work available, including substantiating tests, was utilized as the basis
for radiation tolerance values whenever the equipment manufacturers did
not provide an adequately reforenced value. 1In addition to supplying
limiting values for onset of degradation (threshold values), this report
provided the range of degradation as a function of total exosure for
several material properties (i.e.; elongation, tensile strength,
compression set ....). This allows one to choose not only the material
property most critical for continued cperation of the component io
question, but also to assess the allovabtle degradation prior to failure."

It is concluded that the Licensee has provided a satisfactory response to

the NRC concern.

4,3.4 Chemi~al Sprav

Section 3.6 of the NRC SER [5] identified the following concern:

"The licensee's PSAR value for the chemical concentration is 2270 ppem
boron and sodium hydroxide (NsOB) to raise the pH to §.5. ly the work
sheet for Ravchem heat shrink tubing provides enough information to show
qualification for chemical spray. Therefore, for the purpose of this
review, the effects of chemical spray will be considered unresolved. The
staff will reviev the licensee's response when it is submitted and
discuss the resolution in a supplemental report.”

In response to this conmcern, the Licensee stated (6):

"Justification for the pH values used for equipment qualificatios will be
provided on the component evaluation sheets o be provided with our July
20, 1981 submittal. It should be noted that ability of a componeat to
vithstand the effects of chemical spray depends oo more than pH alone.
Temperature, time, material, thickness, and material properties are among
some of the more important considerations. Research and testing, such as
that reported in ORNL Report TNI-24~12 show the significance of some of
these factors."

b 4=20
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It is concluded that the Licensee has provic.d & satisfactory response to

the NRC concern.

4.3.5 Submergerce

Section 3.5 o” the NRC SER [5) identified the following concern:

"The maximum submergence levels have been established and assessed by the
licensee. Unless othervise noted, the staff assumed for this review that
the methodology employed by the licensee is in accordance with the
appropriate criteria as established by Commission Memorandum and Order
CL1-80-21.

The licensee's value for maximum submergence is 5.94 ft. The licensee
identified Raychem heat shrink tubing and four Bailey Meter level
transmitters as having the potential for becoming submerged after a
postulated event. The work sheet for the Raychem heat shriok tubing
indicates that this material is qualified for submergence. The licensee
srates that the four level traosmitters are mot required following a
large=braar LOCA which results in the maximum flood level. The licensee
states that {lood levels associated with breaks where steam generator
vater level is needed will not subject the level transgpitters to
submergence., However, the staff does not agre: with the licensee,
because the flood level should be the same across the spectrum of
postulated events. Therefore, the licensee should provide information
that shows these level transmitters are qualified for submergence or take
corrective action by either relocating them or replacing them vith
qualified level transmitters. Additionally, the licensee mar justify ac
axemption for qualification of these components by oi1oviding the
information discussed in Section 4.2 of this report.

Although not identified on the work sheets, the onsite inspection report
indicates that Limitorque motor operators MU-V-2A and MU-V-2B in the
make-up and purification system are below the calculated flood level.
Therefore, before plant restart, the licensee should either verify that
these motor operators are in fact not subject to submergence or provide
documentation showing that the motor operators and associated cables are
qualified for submergence, I1f qualification documentation does not
exist, the licensee may provide an acceptable basis to exempt this

equipment from qualification by providing the information discussed in
Section 4.2 of this SER.

The onsite inspection of a very limited oumber of components indicated
that the valve operators discussed above are belov the calculated flood
level. Because the submittal does not indicate the elevation of
equipment, before plant restart the licensee should verify that, other
; faw

than the equipment discussed abcve, 0O equipment has the potential fo
becoming submerged,”

o
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In response to this concern, the Licensee stated (6]:

"The maximum containment sump level has been recalculated using & more
realistic but still conservative model of the steam generator exterior
surface (for determination of nomfloodable volume). The revised flood
level is 5.66 fr above the containment flour. For MSLB a lower flood
level was calculated. The LOCA flood level was nevertheless conserva~
tively used to determine equipment qualification. The Steam Generator
level treansmitters have been relocated such the* the lowest instrument
is greater than 5.80 ft above the containment floor."

It is zonocluded that the Licensee has provided a satisfactory response to

the NRC cooncern.

4.3.6 Aging and Quclified Life

Section 3.7 of the NRC SER [5) identified the ‘ollowing concern:

“The DOR Guidelioes, section 7, does not require a qualified life to be
established for all safety related electrical equipment, however the
folloving acticns sre required:

1. Detailed comparison of existing equipment to the materials identified
in Appendix C of the DOR guidelines. The first supplement to
IEB-79=01B requires the licensees to utilize the table and identify
any additional materials as a result of their effort.

2. Establish an ongoing program to review surveillance and maintenance
records to identify potential age related degradations.

3, Establish component maintenance and replacement schedules which
include considerations of aging characteristics of the installed
components.

The licensee identified a number of equipment items for which a specified
qualifiad life was established (for examples, 5 years, L5 years, or «C
years), In its assessment of these submittals, the staff did not review
the adequacy of the methodology nor the basis used to arrive at these
values; the staff has assumed that the established values are dasec on
state-of-the=-art technology and are acceptable.

For this review, however, the staff requires that the licensee submit
supplemental information to verify and identify “he degree of conformarce
to the above requirements., For equipment for which a materials
evaluation has already been performed, items (2) and (3) above should be
addressed. The response should include all the equipment identifiec as
required to maintain functional operadility in harsh enviromments.

Frarvdis Research Center
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l The licensee indicated that this phase of the response is outstanding and
that the review is in progress. The staff will review the licensee's
response when it is submitted and discuss its evaluation in & supplemern

tal report."”
Io response to this concern, the Licensee stated [6]):

"As described in our letter dated June 12, 1981, we have improved our
preventative maintenance prograa (procedures) to require replacement of
items in sccordance with established replacement schedules. All items
with a qualified life less than the life of the plant will be replaced
according to the established schedules. These procedures will be in
place prior to restart criticality. Any item with @ known qualified life
vhich has been exceeded will be replaced before criticality. The only
such components which have exceeded that qualified life identified to
date are peoprene cover gaskets On certain pressure svitches and
transmitters. A program has been established to capture for evaluation
!{ the surveillance maintenance history for all safety related equipment.

o~
.

e o

The collecced information will be periodically reviewed to de"ermine and

identify age-reict.d degradation. (The offsite engineering resources of

GPU Muclear will conduct these reviews.) The reviews will be ongoing but
may be at distinct intervals in lieu of continuous reviews,"

- 1t is coocluded that the Licensee has provided a satisfactory response to

' the NRC concern.

vovs Frankhin Researcr Cente
(- A Dwmer of Trw T e




TER-C5257-492

4.4 EQUIPMENT ENVIRONMENTAL QUALIFICATION EVALUATION

The evaluation presented in this section of the report includes, for each
equipment item, completed equipment envirommental qualification review
checksheets (partially handwritten) which present both the technical
information necessary to conduct the reviev and the resulte of the evaluation.

"
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CF " Nut enr '\f%ﬁ

Office of Nuclear Reactor Regulation

Atzn: o. F. Stolz, Chief

Operating Reazter Branch No. & -
Nivision of Licensin
U. §. Nucliear Rc;u;a:crv Commission
wasaington. 2.8, 2055

lp'

Dear Sair

1a sesnonse 33 youy .etter of Delenoer ‘A, 1982, CPLY has Teviewec NOuT $EF
a~d the attached TER bv Franklir Researcnh Certer With PETTICULAT BTlEniiIn I8
NRC categories 1.B., 11.A and 1.k AS ciscussed inm & telgrnone converLatiIn
betvesr L. . Harding (IPUN) asd J. Van Viiet (NR2) on Fedruary 2, (981 and
V', Neoenan (NRZ) on February §. CPUN requests & meeling witn tne RRE ané FILS

. 4 - -
to discuss, in detalil, Disuncersiancings ve have ncte: in tne ..A
Ermstzcsed o vour infcrmatacn and in acvance ©f cur eeting is @ RS T
imiicasing é&rparent migumzerstaniing's we have ncied Lt tohe SrEE eLS DEYSITRRS
pe FRC., Untii sush time 4% 3 Teeling o helé and ihEse LTeTE aTe TesST.VeEC
gcnesule for cerrestive aciisr cannot be fevelcrec “rvever (o' S8 2y The
tescion %o @S uTE enviTITIenia. ccalificazion of c.ass Il e.ectvacét. gt uitment
ie marsk envaironments B Maren 3., 198%, as Teculirec ° 10 CTR 50.+% Based
er the 3bove. thé schecule IoT oot 6f cav response will De cetermineEs panILTE
the Outcome ©f Our meel.lg.

Sincere.Y,
’
- | ™=
=] A/
f\J
':] D. .LL!P.'.--

HoR:LWd:irg Directer, Th-.

Attachegn?t

ce’ . Van Vlie
. €. Haynes
V. Kecnavn
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’)' inter-Office Memorandum

March <. )983 /S/

fAM\/83-0%0

Corporate Quality Assurance N"C'ear

S5 ! Kuevieow CCommit Lo (("\‘\'H.\ Moot IOR Minutes
and Movting = Foebruury (&, 19Y8J

' N. C. Kazanas Localnr Headquarters
Nirvrector=-Qualitly Assurance

ATTENDEES

*M. W. Allgaier = NDFE Programs Supervisor

B. A. Badur = Corp. QA Program Development & Audit Manager's
R. J. Guimonc = QA Engineer
*). P. Heil - QA En;:ﬂeer(l
*P. B, Magitz = Corp. QA Audit Supcrvisor

"

*®. L. wWayne = Manager, QA Design 4 Procurement

» Permanont Menber

- . - e T T , h & g il & sl .
AGENDA ITEM ¢l LECk Of control of procurement/installation of Class 1f
electrica. enuipment r iring environmental qualifications.
At the first C-QARC meeting, K. J. Guimond was tasked to further InVEStigate
the above 1ter and report to the C-QAKC. The results of his investigatior
wi T res L hig mmitte. as follows

ENVIRONMENTAL QUALIFICATION PROCRAM PROBLEMS
1 SGCK 4 a wiitten Lornorate policy and guidelines for an overall

P

F
Environmental Qualification Program (Corporate anc sites), describing
F

in aetai. Lthe resrtc ":A,";;lt'.(‘z. activities, nc re:\r:;".g requirenents
tor all division

3 rechnica: Functions took position that EP-031 covers E.Q. prograr
] wds Dointed out ¢ L Lroneberger the 1nadequacv of this procec.r:
to constitute on its own the Environmental Qualification Prograr.



M. €, Ke2anas Pace «

5 Fhwre s g ventral tile: however, il does not mect thw reyuirenment s
of Procedure TAP-007, "Technical Functions Engineering Data Files".

4. There is evidence that equipment procured for modifications vere
commercial grade and does not appear in the submittal nor tre E.Q.
Test Report Index (see Finding #3 of Audit Report O=TMI-81-)2).

The results ol Committve deliberations were:
1. Agreement that stated GPUN policy is full compliance with the law.

<. Nunconforming conditions identified to date do not indicate that
the entire qualification program is out of control; and, therefore,
does not warrant escalatiorn of the broad issue.

3. The lack of a cumplecs file of auditable records should be escalated

to the Direcsor-Quality Assurance.

“. All organizations that have responsibilities in the environmental
qualification progran do not have procedures that clearly define
these responsibilities., Examples of these responsibilities include

- Preventive maintenance «nd replacement
= Control of installation of unqualified .tems
= Updating maintenance schedules based on experience

(NOTL Items 3 and «, preceding, are considered escalated by virtue of

this communication.)

WENG, ITREM #0:  Inacequs. ¢ implerontation of indoctrination and training
r Tocimical Functions personnel: fet, Finding #2 of Audit 0-T™M1-80-10C,

Attempts to close out this finding have not been successful because of the
lack of imnlementation of corrective action. The Committee agreed that
this should e escalat:c. A memo to R. F. VWilson has been preparec for
signature of M. J. Stromberg/N. C. Kazanas/R. L. Long.

NEXT MEETINO: The next scheduled C-QARC meetinz will be on May 13, 1983,
at 1:00 P.v. at Cerporate Headguarters.

P. B. Magit

C=QARC Coordinator
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Inter-Office MomonndurJ

Date Marer 9, 1981

Subject énd Meeting Minutes uc ear

POA/83-056

To M, W, Allgaier
J. P, Heil —ecry A - ~T‘~-~u-j LOCANON yeadquarters
P. B, Magatz
R, L. wayne

The purpose of the C-QARC should include strong and definitive recommenda-
tions on what the next step should be. I do not feel this was done by

the issuance of the subject memorandum, I will fight any tendency to

make this committee a function which doesn't permit the existing prograrm

as being the means of identifying problems, getting satisfactory resclu-
tion, ivplementing effective corrective action and verifying that this

is done. The escalation powers are only to be used when it is demecnstrated
that the existing progrim does not work,

A review of the nittee's deliberation reveals that there i1s concerr
hat a complety file :f uditable records does rot meet the reguirere-ts
iscussion on the following:

i, What regquirements are not satisfied.

2. What audit finding or QDR identifies this problem to the responsitle
ergar.oation,

3. What alerted cond) N was NCt rescived in a tuimely manner or imp.e-
mented when i1t shou

S. What escalatel action should include / ne farm presentes whish would
help execute this acsion,

On Result Item 4, again I don't get the feeling here that although .ese
proclems may bDe real, that they should be addressed here. If trere a
findings which deal with these aci.ions, then hey should be pursued and
addressed as lower tier findings. Then 1f it doesn't bear fruit ir terss
of effective corrective action, it could then be escalated.

re
©
= J

Concerning agenda Iier 2, and with respect to inadequate implerentat.
©f 1 and T for T.F, perscnnel, ! assume the letter which I have yet <
see, includes input on the above gquestions. This input should Fave b

evaluated before 2scalat.on was recommended.,



C=GARC Permanent Mermbers
March 9, L9813
Page two

As you know, I am extremely interested in the success of this comrittee,
I look toward helping you in successful implementation, Please look ad
these constructive comments in that manner. I also offer my services
to address this committee at the next neeting. It 1s important to the
Success of this comrmittee that we all do our homework Prior to meet.ng,
I would request that you consider meeting eavlier to resclve these
problems.

M'C’. //W

N. C. Kazanas



Inter-Office Memorandum

March o, 198

N T T PR T N '

Corporate Quality Assurance ue ear
S i tovive Committoe (C=NAKC) Moot ing Minute s

<ngd Movting = February 18, 1983

)

*N. €. Kazanas LOC e 10N Headquarters
Dirveclor=udlity Assurance

ATTENDEES

&
*M. W. Allgaicr = NDE Programs Sunervxsor(‘>

b. A, Lader = Lurp. QA Program Development & Audit Manager !¢/
R. J. Guimong - QA Enginee
*J. P. Heil = QA En;xﬂucr(‘
"P. B. Magitz = Corp. QA Audit Supervisor
%a L. Wayne = Manager, QA Design & Procurement

CPmORCnL Memboer

(47 Adternaie Lur M. J. Strombery
-} Part Time Attencance

o i e b el s $ i = + P .
ALEN.A TTEN “l: Lack of control of procurement instailation ¢of Class .t
eotrica wiDment requiring environmental qualifications
€ [ifsl LevARC meeting, R. J. Cuimond was taskec to EUrther Arvessizs:
~ A ~ b ot " - S g ; * $ s -
Lhé aZove Jl3™ and redort to the C=QARC. ine resu.ts of 18 inves:.ga
R Firng 4 Lt vonmrittor as follows
= BUTEY AR SRR ek e
ENVIRONMENTAL QUALIFICATION PROGRAM PROBLEMS
b o . » < wfilien Cornorate policv and guldelines LOT an uverd.
f - 2 N . T, o - 3 T
R " wOverenmentas OQualification Program (Corporate and sites). wuscr. g
wul ¥ a”t ‘N Sela.. the resnonsibilities, activities, and reporting reguiremer:ts

. PELTTACE. PUNCLIONS OOk position that EP-0Q3l1 covers E.Q. prograr
-~ (T was inted out ¢ Croneberger the inadequacy of this procec.r
' (Cy» owi the Environmdntal Quaiilication Prograr.
PR <
L T L e
(S
.~ '



booothere ax d oeentral Tilel however, [t dogs nut Meel thye Cegud teiwnitls

[ ¢ of Procedure TAP-007, "Technical Functions Engineering Data Files".
‘Jvui'i y ;- ‘ ‘»f
v ral t
y i, wr

«. There is evidence that equipment procured for modifications were
commercial grade and does not appear in the submittal nor the [.O.
Test keport Indux (sve Finding #3 of Audit Report O=1M1-81-02).

The results ol Committue deliberations were:
1. Agreement that stated GPUN policy is full compliance with the law.

2. Nonconforming conditions identified to date do not indicate that
the entire qualification program is out of control; and, therefore,
does not warrant escalation of the broad issue.

J. The lack of a complete file of auditable records should be escalated
to the Director-Quality Assurance.

«. All organizations that have responsibilities in the environmental
qualitication program Jdo not have procedures that clearly de!ine
these responsibilities. Examples of these responsibilities include:

-~ Preventive maintsnance and replacement
= Control of installation of unqualified items
= Lpcating maintenance schedules based on experience

NOTZ: ltems J and «, preceding, are considered escalated by virtue of
this compunication.)

AGENDs ITEM . Inacequate implementation of indoctrination and training
for Jecnnical Functions personnel; Ref. Finding #2 of Audit O-TMI~80-1C

sttemnls 0 ciose out this finding have not been successful because of the
ack of imp.ementation of corrective action. The Commitcee agreed that
this shoulc De escalated. A memo to R. F. Vilson has been prepared f:or
signature orf M. J. Stromderg/N. C. Kazanas/R. L. Long.
NOXT MEETING:  The moxt scheduled C-QARC meeting will be on May 13 19383,
it 1:00 P.Y. a4t Foyorate Beadqguarters.
.

ias P. B, Magzit
of - Atlengees C=QARC Coordinator

b. L. Balliare

T. 4. Pattarson

M. J. Scrombery

C:. R. Tracy

C=QARC File
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NUCLEAR REGULATORY COMMISSION l Lo G
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i. } WASHINGTON D C 2088¢
;. " o’ 0\.. H‘y 25 [} 1984

T

Docket No. 50-289

Mr. Menry D. Hukill, Vice President
and Director - TM]-)

GPU Nuciear Corporation

P. 0. Box 480

Middletown, Pennsylvania 17057

Dear Mr, Mukill:

As you know, staff review of the TM]-] environmental qualification program
has been in progress for some time. Recent review activities have inc?uded
meetings with members of your staff on October 5, 1983 and March 8, 1984, anc
review of your recent environmental qualification submittals dated February 10
1984 and February 22, 1984, The focus of the staff's current review of your
environmental qualification program has been to (1) assure resolution of the
deficiencies icentifiec i the Technica) Evaluation Report previously
formarded 1o you under letter datec December 10, 1982, and (2) to verify the
statement from your February 10, 1984 letter that "TMI-1 is currently in
compliance with the Environmenta) Qualificatior Rule 10 CFR 50.46 as
applicable to TMI-1" and as modifiec by subsequert submittals datec February 27,
1984 and May 7, 1984 anc by Licensees Amended Response to Union of Concernes
Scientist's Petition for Show Cause Concerning TMI-] Emergency Feeowater

System, datec March 26, 1984,

)

As part of our overal' prograr review, the staff has been reviewing the
environmental qualificatior of the TM].] emergency feedwater (EFN' syster,

This review has, to date, encompassed two meetings in Bethesda, MD, about five
days of audits at GPU huclear corporate headauarters in Parsippary, N., and the
exchange of numerous letters, The staff is continuing 1ts review of the £fn
system. That review has fdentified a number cf deficiencies for the EFw
System ervironmenta' gualification, as identified in the NRC letters of Apri)
25, and May 3, 1984, e understand that supplemental informatior relative tc
the EFW system will be submitted to the NRC shortly and that GPU documer:atyor
will be avatlable for audit by mig-June 1984,

Based on our aucits of the EFN System to cate, we believe that the jogentifioe
deficiencies raisec gereric fssues requiring resolution. Principally, these
questions relate tc the methodology used to fdentify equipment that muc: be
environmentaly qualifiec as well as the adequacy of existing supporting
documentation. We have, therefore, been unable tc conclude that you are
presertly in compliance with 10 CFR 50.49, as statec in your letter of
February 10, 1984 (2s modifiac).

Fﬂj,} 3A7'("/'("
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Accordingly, we recuest that you submit a resporse that addresses vach of the
actions fdentified in the enclosed request for additional information. In
sddition, we request your evaluation of this matter, specifically, your
reaffirmation of your view regarding whether TMI-1 is presently in compliance
with 10 CFR 50.46,

Your response should be provided within 30 days of receipt of this letter,

The reporting and/or recordkeeping requirements of this letter affect fewer
than ten respondents; therefore, clearance 1s not required under P.L.
96-511,

incerely,

Division of Licensin

Enclosure:
Request for Additiona)
Information

cc w/enclosure:
See next page
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GPU Nutlear Corporation

Mr, R, J. Toole

OdM Direstor, T-)

GPU Nuclear Corporation

P. 0. Box 480

Middletown, Pennsylvania 17057

Board of Directors

’. AI l. E.

P, 0. Box 268 i
Middletown, Pennsylvania 17037

Docketing and Service Section
U. 5. Nuclear Regulatory Commission
“ashington, D, C, 20555

Chauncey Kepford

Judith M, Johnsrud

Environmenta) Coalition on Nuclear Power
433 Orlando Avenye

State College, Pennsylvania 1680

Judge Reginale |, Gotehy

Atomic Safety § Licensing Appea) Board
U.S. Muzlear Resulatory Commission
Washington, DC 20553

J. B, Liebermar, sz,
Beriock, Israe) & Lreperman
2€ Broaoway
hew York, hew York 10004

- —

U. S, K. R, C., Region ]

631 Park Avenve
King of Frussia, Pennsylvania 18406

. Thomas . 'wel e/, Regional Aavinistrator

AKGRY /™! pIp-
1037 Mazlay Siree:

Harrisourg, Fennsylvamia 17102

one Levir, Isg.
‘,--s."‘!;~; L--'» »

ﬂ!""as:a';. *eRTRY INETI R R

50-288, ™.

Jordan D, Cunningham, Esq,
Fox, Farr and Cunninghanm
2320 North 2nd Street
Karrisburg, Pennsylvania

M. Louise Bradford

THIA

101 Green Street

Harrisburg, Pennsylvania 17102

17110

.. Nrg‘orie M., Aamodt
R. D, ¢
Coatesville, Pennsylvania 15320

Earl B, Hofimen

Dauphin Coonty Commissioner
Dauphin County Courthouse
Front and Market Streets
Karrisburg, Pennsylvania 1710

Ellyn R. Weiss
Harmon, Weiss & Jordan
20001 § Street

 Suite 430

Washington, D.C. 20003

Nr. Steven C, Sholly

Unior of Concernes Scientists

134€ Connecticut Avenue, N, ¥,
Dupont Circle Building, Suite 11O
Mshington, D, C. 2003

Ivan ¥, Saith, Esg., Charrmar
Atomic Safety an¢ Licensing Boare
U.5. Nuciear Regulatory Commission
Mashington, D.C. 20553

Sry ). Edles, Chairman

Atamic Safety ¢ Licensing Appea!
Board

U.S. Nuglear Pegulatory Commissior

Wshingter, D2

¥

br. Johr K, By:
y b Licensing Apoea’

Atomic Sa‘et



6PV huzlear Lorporation « 2~ Genera) Counse)
Federa) Emergen:y Marase-ent Apensy
ATTh. Dozket Clerk

Me. Thomas M. Gerusky, Direster j
Bureav of Radiation Protection 1725 1 Street, N
Pennsylvania Department of Washington, DC 20472
. Egvi;g:m;g;;\ Resources :Jrin W. Carter, Esq.
i 05 Executive Mouse
Harrisburg, Pennsylvania 17120 P OF Box 2357

Karrisburg, Pennsylvania 17120
Marvin 1. Lewis

6504 Dradford Terrace Dr. James Lamd

Philadeiphia, Pennsylvania 10143 313 Waodhaven Road
Chapel Hi1l, North Carolinag 27514

6. F. Troworidge, Esg. '  Dauphin County Office Emergency

Shaw, Pittman, Potts § Trowbridge Preparedness

1800 M Street, N.W, Court House, Room 7

Washington, D. C. 20036 Front & Market Streets
Harrisburg, Pennsylvania 1710

J. 5. Wetmore

Manager, PWR Licensing Christine N. Koh!, Esq.

6PU Nuclear Corporation Atomic Safety & Licensing Appea)

100 Interpace Parkway Board -

Parsippany, New Jersey 07054 U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Ellyn R, Weiss

Harmon, Weiss & Jordan :r.Schni; PEou?h_“I Site

20001 § Street, N.K. Suite 420 * R an Taset T "

washington, D.C. 20009 P. 0. Box 31) :

NIAgR, .6 Middletown, Pennsylvania 17037

M. Virginia Southard, Chairman Mr. Robert B, Borsum

Citizens for a Safe Environment Babcock & wWilcox
264 Walton Street Nutlear Power Generation Division

Lemoyne, Pennsylvania 17043 Suite 220, 7510 woodmont Avenue
Betnesda, Maryland 2084

Ur. David Wetrick
Professor of Nuziear Cnergy
Uriversity of Arizona
Tucson, Arizons 83572

Mr. Gustave A. Linenderger, Jr.
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
. ‘ Washington, D.C, 20%&2

Mr. David D. Maxwell, Chnairmen
Boarc of Suvervisors
Longonderry Township

RFD#) - Geyers Church RoaC

Middietown, Pennsylvania 17037 Mr, C. W, Semyth

TMi«1 Licensing Manager
B6PU Nuclear Lorporation
P, 0. Box 480 .

Recional Radiation Representative , )
Migdletown, Peansvivania 1703

EPA Resior 11!

Curtis Building (Sixth Floer)

62h ang Walnyt Streets

Prilagelpria, Pennsylvaria 1310¢

Governor's 0ffice of State Planning
an: Developrment

.. ATTN:  Coordirmator, Penny
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REQUEST FOR ADDITIONAL INFORMATION
THREE MILE ISLAND, UNIT )
DOCKET NO. $50-.289

At the time cf restart, all electrica) equipment important to
safety, as defined in 10 CFR 50.49, {s required to be nualified or
safe plant operation is required to be demonstrated with equipment
not shown to be qualified. Therefore, for any item of equipment
that will not be demonstrated to be qualified prior to restar:, e
Justification for continued operation (JCO) must be submitted = An
acceptable JCO can be based on one or more of the following criteria:

2. The safety function can be accomp)ished by some other
designated equipment that is qualified, and failure of the
principal equipment as a result of the harsh environment will
not cegracde other safety functions or mislead the operato-.

b.  Partial test dats that does not demorstrate ful)
oualification, but provides a basis for concluding the
equipment will perform its function. 1f it cannot be
concluced from the available data that the equipment will rot
fail after completion of its safety function, ther that
feilure must not result in significart degradation of any safet,
function or misleading information to the operator,

¢.  Limited use of aoministrative cortrole over equipment that hac
not beer demonstratec to be fully qualified. For any
ecuipment assumec to fail as a result of the accigern:
environment, that failure must not result in sigrificant
degracatior of any safety function or misleading 1nformetice
to the operator.

The licensee should reaffirm that in performing its review of the
methodology to identify equipment within the scope af
10 CFR 50.45(b)(2) that the following steps have been addresses:

1. R list was generated of safety-relatec electric equipmenrt &t
definec 1r paragraph (b)(1) of 10_CFR 50.49 required to rermair
functional during or following design-basis Loss of Coolan:
Accioert (LOCA) or HMign Emergy Line Break (MELB) Accigents.
The LOCA/HELE accigents are the only designebasis accigent:
which result ir significantly adverse environments to elec-
trica] equipment which 1s requirec for safe shutdown or
accident mitigation, The 115t was based on reviews of the
Fina' Safety Anilysis Report (FSAR), Technica) Specificaticr:.
Emergercy Operating Froceaures, Piping and Instrumentatior
Oiagram: (PRIDs), anc electrical distridbution dragrars;




—
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2. The eler “tary wiring diagrams of the safety-relatec
elecsric.  ‘quipment i1dentified in Step | were reviewes to
identify any auxiliary devices electrically connectec direct)y
into the control or power circuitry of the safety-related
equipment (e.g., sutomatic trips) whose failure due to pos-
tulated environmenta) conditions could prevent required
operation of the safety-related equipment and;

3. The operation of the safety-related systems and equipment were
reviewed to identify any direct\{ mechanically connected
auxiliary systems with electrical components which are neces-
sary for the required operation of the safety-related equip-
ment (e.g., cooling water or lubricating systems), This
involved the review of PAIDs, component technical manuals,
and/or systems descriptions in the FSAR,

4, honsafety-related electrical circuits indirectly associated
with the electrical equipment identified in Step 1 by common
power supply or physica) proximity were considered by a review
of the electrical design including the use of applicable
industry standards (e.g., JEEE, NEMAN, ANSI, UL, ang NEC) anc
the use of properly coordinated protective relays, circuit
breakers, and fuses for electrical fault proteciion.

Reaffirm that al) design basis events which could

potentially result in & harsh environment, including floocing
outside containment were acdressed in foentifying safety-relatec
electrical ecuipment with the scope of 10 CFR 50.45/5)()).

The leve! of get2i)! for the proposec resolutions f the eauipmer:
environmenta) qualification ceficiencies, 1gentified in the FRC Ti¢

gatec hovemper £, 1982, shoulc be similar to the examples that 2re on

the enclcses sample. For garh TER equipment item, the deficiencies shoul~ b«

11stec anc @ proposec resclution icentified for each deficiency.

Verify completeness of the "{st of equipment required to be environmentall,
qualified. Electrical equipment important to safety, a+ defined in .
10 CFM 59,49, nees not be envirommentally quali®fed 1€ one or more

of the following criteria are satisfied: ’

¢. Equipment 15 not required to perform a safety functior during
or following exposure to the harsh environment Createc by @
desigr basis accicent (DBA), anc failure of the equipment wi'
not adversely impact safety functions or mislead the operatcr.

t. Eouipment i, recuirec to perform 2 safety function during or
following « DBA, but 15 not subjected to & harsh environmer:
as ¢ result of the DEA,




Equipment performs its function before its exposure "0 2 harse
environment, and the ddequacy of the time margin proviced 1
Justified; subsequent failyre of the equipment as 2 resyult of
the harsh environment will not degrade other safety functior:
or mislead the operator.

The safety function can be accompiished by some other
designatec equipment that is qualified and satisfies the
single-failure criterion; failure of the principal equipment
85 2 result of the harsh environment will not degrace other
safety functions or mislead the operator,



17, Specit I¢ [quipment £Q Beficlencies (cen!inued)

Description
(Manule turer Lo .
IRC iem Wavber _ Model, Etc) = Celegery o Beficlencion
A. Tlectrice! Coble (continued)
” Ganaral Tlactric cable; I8 Docusented avidence of gquelificetion
~ wsitipalr Mlc inadaguatle
extenslon ceble wift

oversll shield

Gereral [lectric cobley 1.8 Docusented evidence of qualificetion

"
. cross |linked ”0'~ 1o dacguate
ethylone Insuletion
wiih neoprens jachet
" Genera! flectric cable; I B Documented evidence of gualification
. rubber -Insuisted with insdequate

» hypelon |ecket

'.'\u;-| f

Proposed Reselution
!

luﬂ-’ ond sralytls hed not been performed on This ceble of the
time of the TE R roview; therelore, 1ification docmmantetl
wat noled et being Insdequete FRC. 1itication deficlencle
for qualification time, K materis o'la', h.!‘!", Temparature,
pretyvre, and redistion were ldentiflad. A review ol 'he
”llc."“ for this ceble Indiceted Its only uie wes with
originally Instelled thermocouples. Thers are no safaty related
-z lcatlons for 1he thermocouples In the plant; theralfore, the
cable dues not require gquelification. Therefore, these
components should be In MRC Calegory 1A, Equipment [xespt fro
Qualificetion.

Testing and snalysis had not been performed on "his ceble at the
time of the TER/SER review; Tharefore, quelificetion doumentet!
wat noted et belng inedequate h{ FRC. Quelificetion daficlencle
for qualificetion time,K wateris ng, hmidity, ¢ sture,
pressure, and radlation were Identifled. Review of 1
spplicetions of this ceble Indicated Its only uie was In Yhe
radistion monitoring system, which is not o safaly ralated
system.  Thersfore sll references fo this cabls ware delated
trom the quelificellon program sffer It wes determined the cable
1s not used In sefety-relaled spplications. Therafore 1hese
components thould be In NMRC Category 111.A, fquipmant ‘-q' fre
Qualificetion.

lnﬂa ond .-:;g!&hd not been performed on This ceble of th
Y ime the TE R review; tharefore, quelification documentet
was noted as beling Insdequate RC. Quallificetion deficlencl
for qualification tise, materis ing, bumidity, sture,
pressure, and radistion were ldentifled Review of v[:
-.p!lco"m of this coble Ind'cated 11s only use war In the
radiation monitoring ftem, which Iz not & sefely releted
systen. Therefore all referances %o this coable were delated
from the q..!l'lc.‘l- progrem after 1t wes delermined 'he cebl
Is not used in sefety-relaled applications. Therefore,K These
componenis should be In MRAC Category 111 A, Equipment ‘--.0 r
Quatification.



19 Specific Equipment 1Q Deficiencies {(continued)

Description
Manulocturer,
INC 1fem Musber  PModel, [1c)

G fiim SIS

Barton, N9

Mercald, DAY

" FLOM TRANSTTERS

L L Genara! Tlectiric
"N Cf /MAC Y

L eoeds And Nor thrup
o) _OYw) DMV

Colegory ___Daficlencles

Documanted avidence of qualificetion
Inadeguale

Documented svidence of qualificstion
instaquale

Documented evidence of qualificetion
Inadegisle

Documented avidence of quelificetion
Inadegiate

Propoted Resotwtiem ===

L)

Thete components wers scheduled for replecement) however, ro
qualified replacement was ldentifTied of the time of The TER/SER
raview Therafore, documented evidence of quelificetion wes
indiceted as Insdequate. They will be repleced by qualified
Rosemount Mode! 1133, Serles 8 trensmitters. Qualificetion in
required for post-sccident radietion only. Rosemount Test
Report 108073, Rev B, deted Februar l"ﬂ‘, hat been evaluated end
found lo quﬂ‘!y the Rosemount Mode! 1153, Series 8 frenceitlers
{or the normal service conditlions end Yhe postulated

post sccident radiation at the s Instelled
oerstions! 11te of the Mode! 1133, sertes B hetr been deter=ined
by Rosemount 1o be 20 yesrs; thersfore, these componenty wii!
require replecemant &t the end of this period Thase qualified
replecement compocents should be in NAC Category | A, Tauipment
Qualified

These components were scheduled for shielding or lacomant ond
quelificetion was not evalisble af the time ~f the TIR/SER review.
Therefore, the documented evidence of quallifi tion wes
conslidered | ate by FRC. Qualificetion wes raquired for
pout-sccident rediation only. The shislding design for thete
components has been complefed, ond the radistion envirorment I
now wmiid Therefore, these components should be In Y

Category 111 .8, fquipment Mot In the Scope of The Peview

At the time of TER/SER review, Thase components were schaduied for
slither testing or anslysis. ‘h. dacision was made Yo Tesxt 'he
component for rediation beceuse redistion ceused by & design
besis sccldent ls the only harsh envirorment fo ‘Y(k thete
components sre evel tubjected Subseguentily,  the Gf/MAC 9%1%
transml tters were tested by ¥Wyle Leboratories. Qualificetion wes
provided in Wyle Test Repor? 971, iy YO, 19 Hovleow ond
evalustion of the test report revesled that thess components ere
quelified for the required conditions. Therafore, Thate
quelifled components thou!d be In NAC Category | A, f ol preant
Quelified

This component wet originally scheduled for replecement; however,
no qualiflied replecement was ldontified ot the time of TER/SER
review Thersfore, documanted evidence of qualificetion wes
Indicated a1 Insdeguate Subsequentiy, It wes deternined trat
this component would perform no sefetly -related fTunction R ]
provides only flow indicetion for the SEIS end does not provlde
sny control function The required control function for 'he
system Is provided by FSL 1/72-7541 AAB end YIA B Tharefore,
this componen? should be In NRC Cetegory 111 A, Tauipmant | campt
from Q!.”"(.'|m
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1. Specific fquipment 19 Deficienclies {cont!nued)

Description
Menulocturer, o
IRC 1tem Wusbhor __ Mode!, E%c) = Cetegery e n Deticlonciey Proposed Resolution
A
F MOIOR CONTAM CENTERS
L3 Senaral flactiric 1.8 Documented svidence of gqualificetion Qualification daficlency was ldentifled as the radistion pera-
o2 1700 Series Insdaquete mater and was originelly to be resolved by enalysis and/or

testing. This deliclency wes eppliceble becsuie these M s had
not been qualified %o » th radiation envirorment  lLalar,  the
fification was selacted 1o be by the sathod of festing A
2 talled walbkdoun of the MLy wes completed to identify 'he
specific components of sach MC. An investigailve study wer
under taken 1o properly select the components o be Included In
the test progrem. These components, which were obtained from The
stations with consideration for the vintage, wers assemblied inte
® tes! mode!l designed to be representative of all Wiy A
rediation test wes conducted for This mode! . le Test Raport
45917 -5 wer evaluated. The deficlency Is rescived by This test
report, end this ltem is fully qualified fo all envirommental
smaters.  Therafore, these quelified components should he In
Cateagory | A, [quipment Qualified.

r Genars! flectric I8 Docomented evidence of quelification The qualification of these components wes not esteblished ot the
SH6IIBNC TN Insdequete fime of TIN/SIR review, end the components were slated o be
z::"“ for redistion during & post -UBA operation only.
ol flactric has provided guelificetion documentation In It
Report NEDC Y0066/8IN D024 (Tebruary 198Y) for The pump molors of
Basad on The evaluation of the data In Thete reports,
hase molors are queliflied Tor the normel end the portuleted
port DBA anvirormental conditions. Therefore, these quelified
comporants should be In WRC Category | A, (.‘-—uo Qualitiad.

~ Ceneral Flectric 18 Documented eviderce of qualification The qualification of these components was not! sxteblished ot the

- WAL TRCTIA Inadeguale time of VIR/SIR review, and The components wers slated to bhe
quaiified for radistion during & port DBA oparation only
General [lectric has provided qualificetion docurentation In Ifts
Report PiOC - J006L/8INED02E (Febrwery 198)) for the puwp molors o'

BSeted on the evaluation of the date In these reports,

these motors sre qualified Tor The normal and the pottuleted
poat OBA snviromental conditions. Therefore These qualified
components should be In WRC Category (. A, !-'—-0 Qualified.

3’ Genere! Tlectric 11 A Documented evidence of guallficetion The qualification of these components we: not established ot the
EEYINNC ) A Inedegiale time of TIR/SIR review, end Yhe components were slated 1o ba
ALY TR T quelified ftor rediation during & post DBA operafion only

Genaral flactric hes provided qualificetion documentation In Its
Racne ® NEOC - OO66/8NED024 (Tebruary 1983) for the pump =olors o
Based on The avelustion of The dats In Yhate reports,
these motors are qualiflied Tor the mormal end the postulated
post IPA snvironmental conditions. Therefore, These que'!ified
components should be In NRC Category | A, fquipment Quel!flied.



19 “gacific Tguigmant 19 Deficiencies tcontinued)

Description
Manulfecturer
IR 1tem Bunbar  Mode! Tic)

V. Pressure witches (continued)

" Stetic O Ring

" on -3

S Static D Ring

v, 1IN AAS IT

LY Barkadale B2 1SS
Nowe

¥ PRI TRANTMITTERY

Ly LA L]
Sane Y560 bonanswr e

CAMIC) T

Cologory

Defliciencies

™~

Proposed Resolution

-

Documantied svidence of qualificetion
s Inadequets

Documanted svidence of gualification
Is Insdaguele

.

LN

Mot sppliceble becsuse thete components are not subjected to
harsh environmental conditions) therefore, They ere daleted from
the aqualificetion progrem. These 2 should be In WRC
Category 111 .8, fquipment Not In the of the Revliew.

Mot sppliceble becevie these components are not subjected to
harsh snvironmantal conditions) therefore, they are deleted from
the qualificetion progree. These o fs should bc In MnC
Catagory 111 B, Equipment Mot in the of the Meview.

These components were loceed In mild environments at the time of
the TER/SER review; iSerefors, no deficlency was ldent!fled.
Subsequent iy, deficlencies were identified fTor pressure,
tomparature, and humidity only. Therefore, These Berksdele
BIT-AIZSS pressure switches will be replaced with gqualified

s amoun 1 1193, Serles B frensmitters. Rosemount has
tested It Mode! 113}, Saries B trensmitters end provided the
rollﬂ.‘ documantation In Test Report 108073, Rev B  dated
sbrusry 1983, The report has been reviewed and m'uh‘ -4
found to iify tha transmitters for the required cond!tiony .
The qualified 1ifa of the Mode! 1153, Serles B trensmitters hes
bean determined by Rosemount to be ‘ roru theralore, thete
components will require replacement affer this perlod. These
quelified replec t componants should be pleced In WRC
Catagory 1 A, fquipment Qualified.

At The time of the TER/SIN review, mo deficlency wes ldentified
for these Balley pressure trensml 5. Howewer, these
fransmitters are required 1o be quelified for post eccident
rediation only. Wyle hes conducted testing on these frensmitiers
ond provided qualificetion documantetion In Test Repor?t 43917 60,
Seplember 1983, The repor? has been reviewed end svaivated, and
11 har been determined thet! these trensmitters ere quelified for
the required acclident radiation dose. Therefore, these quallified
componants should be placed In WRC Category | A, Toulpment
Qualiftied.



