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FOREWORD

I'nis Technical Evaluation Report was prepared bv Franklin Research Center
under a contract with the U.S. Nuclear Regulatory Commission (Office of Nuclear
Reactor Regulation, Division of Operating Reactors) for technical assistance
in support of NRC operating reacter licensing actions. The techniczl

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

?rincipal contributors to the technical preparation of this report were

1

J. Crane, J. A. Murphy, K. E. Weise, D. J. Schmitz, arnd K. J. Iepson of the

Franklin Research Center.

DelGai1zo from WESTEC Services, Inc., R. Garrison from ORFI Systems,

M. A. Fedele from Evaluation Associates, Inc., also contributed to

[ ¢
1

al nreparation of this report through subcontracts with Franklin

LAl

nter.

esearch Anter
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IDENTIFICATION OF PROPRIETARY INFORMATION

Some of the information in this technical evaluation report was obtained
from manufacturers' proprietary test reports. All proprietary test reports

are identified as such in Section 6, Refeic»tes, of this report. Checksheets

in Section 4 containing proprietary informatica have bein replaced with a

checksheet page statizz that the proprie’s icformatica has been removed.

Franklin Research Center

D { The Fran) sutute
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1. INTRODUCTION

1.. PURPOSE OF THE EVALUATION

The purpose of this report is to:

(o]

evaluate licensees' resolutions of outstanding issues related to
safety-related 2lectrical equipment cnvironmental 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-relaced
electrical equipment located in harsh environments in accordance with
criteria establishec by the NRC and to identify (1) equipment for
which qualification documentation is adequate, i.e., subctantiates
that the equipment is capable of periorming its specified design basis
safety function wher it is exposed to a harsh envirunment and (2)
equipment for which qualification documentation is deficient, i.e.,
does not give reasonable assurance that the equipment is capable of
performing its specified safety function.

evaluate licensees' qualification documentation of safety-related
electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The objective is to evaluate
qualification documentation of equipuent within the scope of IE
Bulletin 79-01B, Supplement 3 (item 2) [35],* in accordance wi‘th
criteria esctablished by the NRC in a manner identical to the
evaluation of all other safety-related electrical equipment.

1.2 SCOPE OF THE EVALUATION

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

qualification of electrical equipment that must function to mitigate thz

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

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

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

P 1-1
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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, hu-idity [steam], chemical sprs;s, rediation,
and submergence) imposed as a result of a design basis accident. These harsh
environments are generally defined by the limiting conditions resulting from
the complete spectrum of postulated break sizes, break locations, and single
failures consequent to a LOCA, main steam line break (MSLB) insiac the reactor
containment, or a HELB outside the r:actor containment (such as a mai: steam
or feedwater line break). In addition, depending on cpecific pla-t design

features, other postulated HELB locations may be associated with:

o the chemical and volu.e control system (CVCS) letdown line
o 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

0o steam generator blowdown.

The NRC criteria ior reviewing the safety of nuclear power generating
stations include the requirement that the qualification of satfety-related
electrical equipment be substantiated by auditable documentation of the
program that establishes the ability of the equipment to function as specified
in *ve stacion design. This report is restricted to a technical evaluation of

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

Qualification criteria applied during the licensing of the older nuclear
pewer plants have bYeen modified over the years, and specific industry
standards concerning qualification have been reviced as the design of reactor
systems has changed and as regulatory and operating experience has
accumulate!. Fxamples of such standards are IEEE Standards 279-71, 323-74,
383-74, 317-76, 334-80, 381-77, 382-80, 535-79, 627-80, 649-8U, and 650-79.
NRC NUREG documents 0413 and 0588 have been developed to addr- ss this topic.
In particular, NUREG-0588 (published for comment in December 1779 and reissued
as Revision 1l in July 1981) ~ .nally presented the NRC staff positicns
regarding selected areas of environmental qualification of safety~related

electrical equipment in the resolution of General Technical Acti-ity A-24,

/’;_3 ; 1-3
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"Qualification of Class IE Safety Related Equipment.'" The positions documen:

therein are applicable to plants that are or will 1 the construction
permit or operating license review process.

Although qualification standards and regulatory requirements have
undergone considerable development, ail of the currently operating nuclear
power plants a:¢ requi:ed to corply with 10C*R50, Appendix A, General Design

Criteria for Nuclear Power Plants, Seccion I, Criterion 4. This criterion

art that "structures, systems and components important to safety

»s1gned to accommodate the eftects of and to be cor ible with thi
al condicvions associated w: th iormal operation, maintenance,
. 1 1 3 LLJ
testing and postulated accidenis, including loss~-._ t-coolant accidents.

Jualification requirements are also embodied in (1) 10CFR50 Appendix A,

General Design C eria 1, 2, and 23 & ( JCFR50 ¢ endix B, Quality

Assurance for Nuclear [ ar Plants and Fuel essing Plants,

Criteria I Design Control," a X1 Test Contro ese requlirements

as well as i1nside

plant.

1
generail

ymponent
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licensing criteria. The subject of electrical equipment environmental
qualification (SEP Topic III-12) was selected for accelerated cvaiuation as
part of thie program. Seismic qualification of equipment was to be addressed
as a separate SEP topic. In December 1977, the NRC issued a generic letter to
all SEP plant licensees requesting that * y initiate reviews to deiermine the

adequacy of existing equipment qualifica:ion documentation.

Preliminary NRC review of licensee responses led to the preparation of
NUREG-N458, an interim NRC asse 'smeat of the envirnmmental qualificat on of
electrical equipment. This document concluded that "nc significant safety
deficiencies requiring immediate remedial actions were identified." However,
it was recommended that additional effort should be devoted to examining the
installation and environmental qualification documentation of specific

electrical equipment in all operating reactors.

On May 31, 1978, the NRC Office of Inspection and Enforcement issued IE
Circular 78-08, "Environmental Qualification of Safety-Related Electrical

' which required all licensees of operating

Equipment at Nuclear Power Plants,'
plants (except those included in the SEP) to examine their installed
safety-related electrical equipment and ensure appropriate qualification
documentation for equipment function under postulated accident conditions.
Subsequently, on February 8, 1979, the NRC Lffice of iInspection and Entorce-
ment issued IE Bulletin 79-01, which was intended to raise the threshold of IE
Circular 78-08 to tie level of Bulletin, i.e., action requiring a 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.

The review of the licensees' resvonses indicated certain deficiencies within
the scope of equipment addressed, definition of harsh envircnments, and adequacy
of support documentation. It became apparent that generic criteria were needed
t 'r evaluating the electrical equipment environmental qualification for both 3EP
and non-SEP operating plants. Therefore, during the second half of 1979, the

Division of Operating Reactors (DOR) of the NRC issued internally a document

entitled "Guidelines for Evaluating Environmenta! Qualification * Class ik
Electrical Equipment in Operating Reactors" [33]. (The document is hereafter
s 1=3

... Franklin Research Center
A Division of The Frandin instutute



to as the "DOR Guidelines.'") The document was prepared as a screening
ard tor reviewing all operating plants 1c ] ing SEP plants. It was
iginailly intended that the licensees evaluate their qualification documentation
in accordance with the DOR Guidelines. However, 1tial NRC review of this
documentation, which was compiled to support licensee submittals, revealed the
need for obtaining independent evaluations and for accelerating the qualifi-
cation review program.
In October 197 he NRC awarded Franklin search Center a contrac
provide assist , twe "Keview and Lv.:luation Licensing Actions
Uperating Keac 11Ch iC luded an assignment Oor review ot
environment: ] n documen’ition und SeP Topi. 1ll=
nent was L« vV ) pment environmental q ation documentation
torm of a 1T al Evaluation Report for the
SEP review) [he plants included within the
sades, Oyster Croe Haddam Neck, Yankee Rowe,

int plants and 2

Unit 1, Dresd \ and San

NRC Ot ce t Inspeccion and Enforcen
letin 79-01B \ xpande

idditional

Franklin Research Center

A Divis ‘ . ANk sutute
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On February 21, 1980, the NRC and representatives of the SEP Plant Owners
Group held an open meeting at NRC headquar.evs to discuss an accelerated review
program in accordance with the DOR Guidelines. Representatives of the Indian
Poiut Units and Zion Station also ~*tended this meeting. The NRC formally
issued to all licensees representec 4t the mecting the DOR Guidelines document
which included a second document, "Guidelines for ld-atification of That
Safety Equipment of SEP Operating Reactcrs for Which Environmental
Qualification Is To Be Addressed" [33;, togeth.. ~ith the request that the
licensec¢s review their plant systems and provide ad'itional equiprent environ=

mental qualification information to the NRC on an a:celerated schedule.

For non-SEP plants, the NRC Office of Inspection and Enforcement formed a
task force including a principal reviewer in each region and a task leader
from headquarters. Th. regional members were assigned responsibility for the
technical review of the licensees' r- ponses to IE Bulletin 79-01B, and the
task leader was assigned responsibility for the overall coordination of the
review effort with NRC staff to assure overall -onsistency. The regional
reviewers held meetings with the licensees in their respe~tive r-gions, which

reculted in staff positions being issued in a supplement to IE Bulletin 79-01B

dated February 29, 1980.

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

for all plants was assigned . this branch.

On May 23, 1980, the NRC i.sued Memorandum =nd Order CLI-80-21 [36],
specifying that licensees and applicants must meet the requirements set forth
in the DOR Guidelines and NUREG-0588 regarding environmental qualification of
safety-rel«ced electrical equipment in order to satisfy 1OCFR5U, Appendix A,
General Design Criteria, Section I, Criterion 4. This Order also established
that the SERs on this subject, to be prepared by the NRC staf®, must be issued
on February 1, 1981 and that all subsequen’ actions to be taken by licensees
to achieve full compliance with the DOR Guidelines or NUREG-05F2 must be
completed no later than June 3C. 1982. The Memorandum and Order established

the DOR Guidelines and NUREG-0588 as acceptable interpretations of the General

[""""‘.".‘: 1-7
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Design Criteria for an interim period. Rulemaking was proposed for the
purpose of 2stablishing a permanent interpretation of the General Design

Criteria.

taff held regional meetings w.:h the licensees and interested
parties during the week of July 13, 1980. The staff 1ssued a second
supplement to IE Bulletin 79-01B, a response to significant questions raised
during the public meetin_ s, and two Craers. The Order dated May 30, 1980
required the licens=es ) comply the previously issued Commission
Memorandum and Ord of May 27, 1¢ (CLI-80-21). The above orders required
the licensees to complete the tasks i1dentified in IE Bulletin 79-ClB no later
than November 1, 1980 to allow the stzff to comply with the February 1, 1981
jate imposed by the Commission Orde 'he responses tc tne questions were
1ssued on February 29, 1980; and the ond and third suppl

Bulletin /¢ )18 1ghlighting the = positions attecting

sponses W e 3 1 { Oni oceplember and Uctober 44 JOU, resp ctively.
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Where additional qualification information was required, *he licensees were
directed to respond to the NRC within 90 days of receipt of the SER.

In May 1981, under the licensing action assistance contract, NRC
authorized Franklin Research Center to proceed with the review and evaluation
of the environmental qualification of safety-related electrical equipment
located in harsh environments, required for TMI Lessons Learned Implementation

on 71 cperacing olants.

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

and environmental qualification of mechanical equipment.

On veptember 23, 1981, the NRC Commissioners considered a petiticn
(SECY-81~486) to extend the deadline for actions to be taken by licensees to
achieve environmental qualification of all s~fety-related :quipment. On
September 30, 1981, the NRC Commis:ioners extended this deadline to the second

refueling outage after March 31, 1982.

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

oped within the scope of this assignment.)

On January 7, 1982, the NRC Commissioners approved the issuance of the
proposed rule, 'Environmental Qualification of Eiectric Equipment for Nuclear
Power Plants," for public comment. ‘he proposed rule was published in the

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

P i 1-9
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In February 1982, Proposed Revision 1 to Regulatory Guide 1.89,
"Environmental Qualification of Electric Equipment for Nuclear Power Plants,"
was issued for public comment. This regulatory guide was issued to (1)
reflect current NRC positions on equipment qualification and (2) provide
guidelines for meeting the NRC Commissioners proposed rule on equipment

qualification.

The final rule, "Lnvirormental Qualification of Electric Equipment for
Nuclear Power Plants," was suosequently issued on April 16, 1982 by the NRC
(to be published in the Federal Register) to clarify 2nd strengthen the
criteria for environmental qualification of electrical equipment. The final
rule is to be incorporated into 10CFR50 as Section 50.49, "Environmental
Qualitication of Electric Equipment for Nuclear Power Plants." The signifi-
cant features of the rule are:

o Requalification of electrical equipment in accordance with the rule

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

NUREG-0588, provided the qualification program commenced within 90
gays after the effecrtive date of the rule.

o The requirement to qualify equipment needed to ccmplete one path cf
achieving &1d maintaining a cold shutdown condition has been deleted.

o The Commission deadline for actions to be taken by licensees to

achieve environmental qualification of al]l safety-related equipment is
extended ¢> the second refueling outage after March 31, 1982.

On April 20, 1982, the NRC staff issued Generic Letter No. 82-09 [60] to
all licensees, pr.senting the NRC's position and clarification of certain

aspects of the environmental qualification requirements.

1.4 SPECIFIC ISSUE BACKGROUND

By a l&¢tter dated December 23, 1977 Yaukee Atomic Electric Company (YAEC)
was requested by the NRC to review the status of environmental qualification
for the safety-related electrical equipment at the Yankee Rowe Nuclear Power
Plant. Information requested trom YAEC included indentification of electrical
equipment required to perform safety functions while subjected to design basis

accident environments, definitions of environmental service conditions at

o 1-10
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equipment locations, and the status of environmental qualification. In
addition, documentation pertaining to qualification was to be compiled and
orzanized for review by NRC. In response to this request, YAEC provided

inf ‘rmation via a sudn:ittal transmitted by letters daced February 28, and
November 27, 1978 [31]. Subsequent to the February 21, 1980 meeting, YAEC
provided more detailed information, in accordance with the requirements of the
DOR Guidelines, by letter dated June 5, 1930 [32]. On July 15 and 16, 1980,
NRC and FRC representatives visited the Yankee Rowe plant, inspected safety-
related systems and comp ‘1ents, and discussed the June 5, 198) submittal with
YAEC representatives. YAEU submitted additional supplemental information by
letter dated August 1, 1980, and an undated informal letter was received on
August 29, 1980.

FRC issucd a Draft Interim Technical Evaluation Report (DITER) to the NRC on
October 8, ' ) [54]. Copies of the report were transmitted to YAEC by the NRC.

On August 29 and feptember 19, 1980, the NRC notified YAEC that all
supplemental information on equipment environmantal qualification was to be
submitted by November 1, 1980. On Oct:iar 31, 1980, a completely revised
submittal of qualification intormation was provided to the NRC by th: Licensee

(1].

The fin:l Technical Evaluaticn Report (TER) [37] on the qualification
status of safety-related electrical equipment subject to harsh ~nvironments was
issucd to the MNRC for the Yankee Rowe plant on April 20, 1981. The NRC SER
[39], which included the technical -onclusions of the TER, was issued to YAEC

on hay 29, 1981.

YAEC provided a response to the SER by letter da.ed September 8, 1981
140].

Requests for information (50, 57] were transmitted to the NRC by FRC to
obtain TMI Action Plan information, correlations to NUREG-0737 [38], and
qualification documentation referenced by YAEC for use in the review of the

Licensee's response to the SER.

On February 1, 1982 [41], YAEC transmitted the qualification documentation

that was requested in Reference 56.

s 1-11
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NRC CRITERIA FOR ENVIRONMENTAL QUALIFICATION

2.1 CRITEKIA PROVIDED BY THE NRC

The screening guidelines used to evaluate the electrical equipment

environmental qualification program were:

DOR uidelines. "Guidelines fet Evaluating Environmental Qualification
of Class 1lE Electrical uipment in Opera:ing Reactors,' November 1979
(33]

o NUREG-0588, Revision 1, "Interim Staff Position on Environmental
Qualification of Safety-Related Electrical Equipment," July 1981 [55].

Other appropriate referenccs used in the review of the licensees'
electrical ejuipment environmental qualification submittals are:

IE Bulletin 79-01B, "Environmental Qualification of Class 1E
Equipment ," January 14, 1980; Supplement No. 1, February 29, 1980;
Supplement No. 2, September 29, 1980; and Supplement No. 3, October
24, 1980 [58, 59, 34, 35]

"

NUREG-0737, "7lassification of TMI Ac:’on Plan Requirements,'" November

1980 [38]. This document is applicable for the selection of cquipment
for the evaluation of the environmental guialification of
safety-related electrical equipment located in harsh environments

required for T™I Lessons Learned Implementation. The scope of the
review 18 limited to equipment associated with specific sections of
NUREG-0737 which have an installation implewentation date of January
l, 1981. Where applicable, a review is to be performed on installed
equipment with implementation dates after January 1, 1981 if
adequat<ly 1dentified by the licensee.

AFF POSITIONS AND SUPPLEMENTAL CRITERIA

The NRC identified the following staff positions and supplemental

¢riteria to be used in conjunction with the referenced screening guidelines.

i rements and Applicable Cr

)

Supplement 2 t E sulletin 79-01B [34] describe the

applicati e DOR Guidelines and NUREG-0588 (o erating reactors (ORs),

-
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near (erm operating license applicants (NTOLs), and construction permit
applicants (CPs). The qualification re irements and applicable criteria are

stated 28 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 arplication of each document. All operating
reactors as of May 23, 1980, will be evaluated against the DOR
guidelines. In cases where the DOR guidelines do not provide sufficient
detail, but NUREG-0588 Category LI does, NUREG-0588 will be used.

TABLE 1
REQUIREMENTS
ORs OLs CPs
CP SER CP SER

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

USE NUREG-0588 NUREG-0588 NUREG-0588 NUREG~0588

AS NECESSARY (CAT. II1) (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. In
accordance with Regulatory Guide 1.89, all such operating licenses for
facilities whose ccnstruction permit SER is dated July 1, 1974 or later,

‘e to be re¢viewed against IEEE Std. 323 .974. Thus, for these licensees,
the operating license applicant is to qualify equipment to the Category I
column in NUREG-0588. For operating licenses issued after May 23, 1980,
whose construction permit SER is dated before July 1, 1974, the operuting
license applicant is to qualify equipment to at least Category Il column
of NUREG-058t, unless the licensee made commitment in the construction
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 1 of NUREG-0588 is to be used.

Wiile there are “ifferences between the Category II column of NUREG-0588
and the DOR guidelines, the differences are in 4etails and in the

s 2=2
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optional part of the documents. The minimum requirements set forth by
these documents are genera! and compatihle. Thus, the minimum standards
set by either of the two documents are ~qually ajplicable to ORs and
NTOLs."

[Question 7]

“Defice the requirements for 'replacement parts.' Arc¢ they the same for

'spare' parts? Clear'y discuss the alternatives for existing inventories
of parts/components. 1f ecuipment is ordered to meet IECE Std. 323-1974

standard but lead time exceeds June 1982, can we use IEEE Std. 323-1971

qualified components in the interim:"

[NRC Answer to Question 17]

"The requirements for 'rejlacement' and 'spare' parts are the same for
the purposes of corplying with the “ommission order and memorandum.

Af ter May 1980, all parts used to replace presently installed parts shall
be quelified to Category I of NUREG-0588 'unless there are sound rezsons
to th« contrary.' Nonavailability ana/or the fact that the pa:+. to be
used as a replacement is a spare part purchased prior to May 23, 1980,
and is in stock are among the factors to be considered in weighing
whether there are 'sound reasons to the contrary.' All replacement parts
shall as a minimum conform to the requirements described in the answer to
questior 3. Justification for deviation from Category I of NUREG-0588

ghall be documented by the licensee and records shall be available for
audit, upon request by the NRC."

2.2.2 Applicatinn of Requirements and Criteria to ™I Lessons

Learned Implementation Equipment

The NRC requested an evaluation of the environmental qualification of

safety-related electrical equipment located in harsh environments required for

T™I Lessons Learned Implementation in accordance with criteria established by

the NRC in a manner identical to the evaluation of all other safety-related

electrical equipment. Additionally, Item 21 of Supplement 2 to IE Bulletin
79-01B [34] states:

"IMI Lessons Learned instrumentation will be considered in the February 1,
1981 SER. This equipment is subject to the same requirements as other
safety-related electrical equipment. The guidance and requirements of
NUREG-0588 referenced daughter standards, and Reg Grides will be used by
the staff in assessing the adequacy of the qualification information."

Item 2 of Supploment 3 to IE Bulletin 79-01B [35] states:

"IEB 79-01B required a 90 day response which was due in mid-April 1980.
Supplement 1 (Feb. 1980) iivformed licensees that equipment which was
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"'planned’ y be 1ns¢alled as a result ot lessons learned need not |

addresseu 1 that response. some 0t this equ:ipme has since been
installed. Supplement #2 (Q.5, Q.21, 1dentitied that the staft pos:

was that equipment which 1s installed ould be treated in a manner
siallar to all other safety-related electrical equipment and be a«

in the November 1, 1980 submittal. I'his position represents no chaige 1n
statf position regarding the scope of the review. However, since the
staff position on this issue was unclear the following will apg

ion for installed TMI Action Plan ilpment

a. Qualitication informa ’

t
;t be submitted by February 1, 198]

Qualification information for future TMI Action Plan equipment

NUREG=0737

review, musl De S\ »d with the pre-implementation review data.

when i), which requires NRC pre~-implementation

Qualification information for TMI Action Plan equipment currently

under . re should be submitted as soon as possible

Qualification 11 mation £« 11 / Plan eq
installed which does not re ‘ =1mplementa

submitted to R( r review by he 1mp nentati

/
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2.2.4 Clarification of Qualification Requirements

2.7.4.1 Service Conditions Inside Contaimment for a Loss-of-Coolant Accident
(DOR Guidelines Section 4.1)

For pressurized water reactors (PWRs), the DOK Guidelines state that the
containment temperature and pressure conditions as a function of time should
be Lased on the most recent NRC-approved service conditions specified in the
Final Safety Ana) sis Report (FSAR) or other licensee documentation. In the
specific case of pressure-suppression tyre containments, the followirg minimum
high temperatur: :zonditions may be used: (1) boiling water reac:or (BWR)
drywel:= - = 340°F for 6 houss and (2) PWR ice condenser lower compartments ==
340°F for 3 hours. As stated in Supplement 2 to IE Bulletin 79-01B [34],
"these values are a screening device, per the Guidelines, and can be used in
lieu of a plant-specific profile, provided that expected pressure and humidity

conditions as a function of time are accounted for."

Service conditions should bound those expected for coolant and steam line
breaks inside contairment with due consideration given to analytical
uncertainties. The steam line break condition should include superheated
conditions, the peak temperature, and subsequent temperature/pressure profiles

as functions of time. If containment spray is to be used, the impact of the

spray on required equipment should be assessed.

The adequacy of a plant-specific profile depends on the assumptions and
design considerations at the time the profiles were developed. The DOR
Guidelines and NUREG-0588 provide guidance and considerations required to
determine if the calculated plant-specific temperature/pressure profiles

encompass the loss-of-coolant accident (LOCA) and HELB accidents inside

containment.

2.2.4.2 Submergence
(DOR Guidelines Section 4.1, Subitem 3; and Section 4.3.2, Subitem 3)

Equipment submergence (inside or cutside containment) should be addressed

where the possibility exists that submergence -f{ equipment may result from
HELBs or other postulated occurrences. Supplement 2 to IE Bulletin 79-01B [34]

provides the following additional criterion: If the equipment satisfica the
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guidance and other requirements o DOR Guidelines or NURI 58 ftor

§

the

LOCA and HELB accidents, and the 11« » demonstrates that t lure will

not adverse'y affect any satety-related function or mislead the rator

submergence, the equipment can be considered exempt from J gence

portion ot the qualification requirements.

Simulated Service Conditions and Test Duration

(DOR Guidelines Section

require that tes namber environme nvelop the

require » ndition ) me equal Lo sriod Tre ! ini1tiati

of the jent until the » conditions return to normal. plemer

to IE Bulletin 79-01 following additional ¢ rion:

function

B e
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2.2.4.5 Radiation

(DOR Guidelines Sections 4.1.2, 4.2.2, and 4.3.2, Subitem 2)

Supplement 2 to IE Bulletin 79-01B [34] provides the following additional

criteria:

"Both the DOR Guidelines and NUREG-0588 are similar in that they provide
the methods for determining the radiation source term when considering
LOCA events inside containment (100% noble gases/50% iodine/1%
particulates). These methods consider the radiation source term
resulting from an event which completely depressurizes the primary system
and relesses the source term inventory to the containment.

NUREG-u578 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 as a result of LOCA.

This method considers a LOCA event in which the primary system may not
depressurize and the source term inventory remains in the coolant.

NUFEG-0588 also provides the radiation scurce term to be used for
qualifying equipment following non-LOCA events both inside and outside
containment (10% noble gases/10% iodine/7% particulates).

When 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 rable summarizes these

considerations:

LOCA Non-LOCA HELB
Outside Containment NUREG-0578 NUREG-0588

(100/5C6/1 (10/10/0

in RCS) [*] in RCS)
Insigde Containment Larger of

NUREG-0588 NUREG-0588

(100/50/1 (10/10/0

in containment) in RCS)

or

NURE==-0578

(100/50/1

in RCS)

*The numbers in parentheses represent % noble gases/% iodine/% particulates.
RCS means reactor coolant system.

- 2=7
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Gimma equivalents may be used when consideration of the contibutions of
beta uxp.:ure has been included in accordance with the guidance given in
the DOR Guidelines and NUREG-0588. Cobalt 60 is one acceptable gamma
radiation source for environmental qualification of safety-related
equipment. Cesium 137 may also be used.'

2.2.5 Additional Clarification of Qualification Requirements

The NRC has work2d with a number of licensees, at their requests, to

provide further clarification on environmental qualificarion recui:.sents. On

January 20, 1982, the NRC issued Generic Letter No. 82-09 [60) pres..ting

staff pesitions on certain aspects of the qualification requirements. Generic

Letter No.

"l-

Q.

82-09 :tates:

Operstor Display Instrumentation

Given the interrelated activiries sssociated with display
inscrumentation (e.3., 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?

All display instrumentation referenced in the emergency procedures
need not be identified. The NRC requires that licensees need only
identify and have available qualification dccumentation on 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 procedures, 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! tave

been implemented. When tl.ese other activities are implemented,
additional instruments presently not requi:ing qualification may
require upgrading to a safety-related status and/or may require
qualification. Licensees will be required at that time to qualify
this instrumentation in accordance with the following criteria:

o For new or upgraded instrumentation with a required operation
date prior to the equipment qualification deadline, qualification
must be accomplished by the equipment qualification deadline.

lsuch activities include preparation of new emergency procedures

(NUREG=0799), control room design reviews (NUREG-0700), and upgrading of
accident monitoring instrumentation (Reg. Guide 1.97 and NUREG-0737).

-

-

peicaeii
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for new or upgraded instrumentation with a required operation date
after the equipment qualification deadline, qualification must be
accomplished prior to equipment operation and plant acceptance.

Safety-Related Equipment

For Equipment Qualification purposes, what constitutes al
safety-related electrical equipment?

The Commission, in CLI-80-21, required the environmental
qualification of onlv safety-related electrical equipment.
[dentification of the safety-related equioment installed at specific
plants can be obtained from FSARs, Technical Specifications and
other docketed correspondence setting forth NRC requiremencs oOr
licensee commitments. Identification of safety-related equipment
installed in harsh environments at specific plants must be supplied
by the licensee. The necessity for upgrading nonsafety-related
system to safety-related status will be che subiject f other NRC
reviews.

Replacement Parts

Please clarify the NRC requirements on replacement parts.

In CLI-80-21, the Commissio. stated that unless there were sound
reascns 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 promo:e the policy of
ipgrading the environmental qualification and reliability of
installed safety-related electrical equipment. To meet this overall
goal, liceisees must lns:itute internal policy practices consistent
with the Commission's st :ement.

Sltuations may arise 1in which upgrading to

replacement equipment qualitied to NUREG-0588, Cate

DOR Guidelines will not be compatibl overall

and pertormance goal: L1 nust review such
. ' < - - -
case~bv-case basis and determine that 'sound reasons

ntrary' do, in fact, exist which warrant the use of replacerent
equipment (not necessarily in-kind) qualified to the DOR Guidelines
r NUREG-0588, Category II. For equipment located in a harsh
environment, licensees' procedures must provide {or documentation

and substantiatica of such determinations.

o
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Conditions which reflect sound reasons why qualification standards
for replacement of equipment in a harsh environment need not be
upgraded tu NUREG-05¢68, Category I include the following:

l. The licensee has replacement equipment in stock that meets the
DOR Guidelines or NUREG-0588, Category II, and procurement
actions rogarding such replacement equipment had commenced prior
to May 2%, 1980,

Replacement equipment qualified to the NUXEZ-0588, Category I
standards does ot exist.

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

Replacement equipment qualified to NUREG-0588, Category
standards would require significant plant modificationg
accommodate its use.

Operating performance and reliability data for the Category I
equipment indica.es pocr overall equipment rerformance. For
example, mean time to tailure is significantly shorter for the
Cetagory 1 replacement equipment.

The use of replacement equipment qualified to HUREG-0588,
Category I standard. has a significant crobability of creating
human factor problems that will negatively affect plant safety
and performance, e.g., (1) knowledge, skills and ability of
existing plant staff require significant upgreding to ecperate or
maintain the specific Category I replacement equipsw , {(2) the
use of equipment qualified to Category I scandards creates a
one-of-a~kind application; or (3) maintenance, surveillance or
calibration activities are unnecessarily complex.

5. Submergence Qutside Containment

For equipment qualification purposes, what are the staff require

concerning submergence of equipment outside containment?

/
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A. The Staff requires that the licensee submit documentation on the
qualification ov safety-related equipment that could be submerged
to a high energy line break outside containment.

Radiation

%
Is the staff screening value of 4 x 10/
operating reactors?

rcds applicable to all

No. This screening value is applicable only te PWRs with dry type
containments. However, for PWRs with dry type containments, the
licensee may choose to use plant specific analysis instead of the
screening vilue. For plants w:i:th other containment types, the
licensee must use plant specific analysis.

Acceptable to :he Staff for equipment qualification purposes are
radiation values developed as part of the plant licensing process
provided that they are based on the TiD14844 source terms and are
conservatively performed. In order t- assure that the methodologies
are appropriate, the Staff requests two component specific sample
calculations (one for inside 2z1:¢ one for outside containment), and a
brief written description of each of the methodologies used, their
application and associated conservatisms. Such sample calculations
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 on the

. L 1 e n . .
'Radiation Specification Value' used during the qual(rication reviews.

~“ontainment Se - mditicns

Loum
. i oA L
Tgar *+ 207F BWRs be used as cthe maximum in-contai
Si

temperature )r the

Must the Sta ralue (1dentified in the SERs) of

purpose of equipment qualification?
No. The Staff 11 accept the use of these values. However, an
acceptable al native to the NRC staff's temperature criterion used
the service conditions must base that service condition on the
analysis or other NRC approved analysis, provided that th
1fic analysis, or a summary of that analysis, together with
reference L« he previous NRC acceptance of the analysis is submitted

by the licensee. In addition, some of the information in the

ciated satet evaiual )l may require cilaritication.
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With regard to plants subject to the qualification requirements of
the DOR Guidelines or Category II of NUREG-0588, for those pieces of
equipment tested prior to May 23, 1980, the test data and analysis
may be used to quaiify the equipment Lo the required operating time
plus an appropriate margin. The one hour margin requirement need not
be applied. However, subsequent failures should be shown not to be
detrimental to planc safety.

The one hour time margin rule is not applicable to equipment whuse

safety function is performed prior to significant changes in che
environment at the equipment location.

Aging

Muet a qualified life be developed for all safety-related electrical
equipment located in harsh environments?

Section 7 of the DOR Guidelines and Section 4.2, Category II of

NUREG-0588, do not require a qualified life to be established for =2ll
safety-related electriial equipment lncated in harsh environments. A
qualified life, in accordance with the provisions in IEEE 323-1974,

ls required for equipment, including replacement parts, qualified to
Category 1 of NUREG-0588 that is located in a harsh environment.

An acceptable method for addressing in-service degradation is through
a preventive maintenance/surveillance program with equipment and
ymponent refurbishment and/or replacement based on kncwn
susceptibility to aging degradation, the results of inspections, or
manutacturers recommendations. These elements of the program lead to
an underscanding on a device specific basis of ¢t nature and extent
of the increased stress levels encountered during Design Basis
Accidenis and resultant degradation (if any) which may occur.
Arrhenius or other appropriate accelerated aging methcdologies may
1sed to establish replacement and refurbishment schedules if
component's design and materials application are sufficiently
and the necessary data are available to allow a meaningful
tion.

plants sub to the qualification requirements of either the
delines or NUREG-0588 Category 11, for equipment that has been
ntified as being susceptible to significant degradation due to

rmal and radiation aging, the schedule for inspection of and/or

54
placement ot the susceptible components in that equipment mus

corporated 1nto the preventive maintenance and surveillance
grams, nd ¢t tormat) 1 should De 1ncorporated
2 ts (SCEWS) rur other eg

a de m a O Anown ous
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3. METHODOLOGY USED FOR THk EVALUATION

3.1 INTRODUCTION

As discussed in Section 1.3 of this report, the NRC issued Safety
Evaluation Reports (SERs) on environmental qualification of safety-related

equipment to licensees of all operatirng plants in mid-1981.

The SERs identified various equipment cualification deficiencies as

indicated below:

LEGEND: DESIGNATION FOR DEFICIENCY

R - Radiation M - Margin
T - Temperature I - HELB Evaluation Outside
QT - Qualification Time Containment Not Completed
RT - Required Time QM - Qualification Method
P - Pressure RPN - Equipment Relocation or Replacement,
H = Humidity Adequate Schedule Not Provided
CS = Chemical Spray EXN - Exempted Equipment Justification
A - Material Aging Evaluation, Inadequate
Replacement Schedule, Ungoing  SEN - Separate Lffects Qualification
Equipment Surveillance Justification Inadequate
S = Submergence QI - Qualification Information Being
(R) - Licensee has commit‘ed Developed
to replace equipment RPS - Equipment Relocation or Replacement

Schedule Provided

The SERs directed licensees to "either provide documentation of the missing
qualification information which demonstrates that safety-related equipment
meets the DOR Cuidelines or NUREG-0588 requirements or commit to a corrective
action (re-qualification, replacement [etc.]) to establish qualification by

June 30, 1982." Licensees were required to respond to the NRC within 90 days

of receipt of the SER.

As stated in Section 1.1, the purpose of this report is (1) to evaluate
licensees' resolutions of outstanding issues related to safety-related
electrical equipment environmental qualification (ELQ) discussed in the NRC's
SERs in accordance with NRC criteria, and (2) to evaluate licensees'

qualification documentation of safety-related electrical equipment, including

s 3=1
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TMI Lessons Learned Impleme-*ati,n equipment, located in harsh envirouments in
accordance with criccria established by the NRC (see Section 2 of this
report). The method logy use: tc evaluate (1) the Licensee's response to the

NRC SER and (2) the equipment environmeatal quali”ication is presented herein.

3.2 ME 'HODOLOGY

The Licensec:, Yankee Atomic Electric Company, provided a response
SER and additional qualification information in its suomittals [40,

NRC for the Yankee Rowe Nuclear Power Plant.

The following bases provided by the NRC were used to determine the

relative completeness of the Ii-¢nsee's submittals:

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

Determine whether the Lice:.see proposed corrective actions and a
schedule for completion of the actions.

Determine whether the Licensee addressed the NRC's concern for margin
with respect to the containment environmental conditions.

Determine whether the Licensee revised the environmental parameters.
Determine whether the Lirensee's System Component Evaluation Work
Sheets (SCEWS) were updated to correct deficiencies and add

supplemental information.

Determine whether the Licensee provided justifications for interim

1
operation for all unqualified equipment.

Determine whether the Licensee addressed aging and incorporated the
results into the equipment maintenance program.

extensive list of safety-related electrical equipment* 1in vario
ocations of the plant identified by the Lice:;see was analyzed, and all
ral equipment located within plant areas that are exposed to the

environmental <@ervice conditions was grouped together and designated

term "'safetv-related ele

he two NRC Guidelines

/
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uipment, designated by manufacturer and model,

identical equipment in a plant area exposed to

conditions (e.g., Flow Transmitter, Fischer &

within containment). This analysis resulted in

(equipment items) that formed the basis for the

nvironmental service conditions for each

the tabulation of the equipment items,
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Topics not within the scope of the evaluation are:
o completeness of the Licensee's listing of safety-related equipment

0 acceptability of Licensee-provided environmental service conditions.

The NRC requested an evaluation of the environmental qualification of

safety-related electrical equipment located in harsh environments required for

TMI Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, Supplement

} (item 2), 1n accordance wi.' criteria established by the NRC (see Section

of this report. in a manner identical to the evaluation cf all other safety-
related electrical equipment. The scope of this review is limited to TMI
Action Plan equipment as: h>ciated with those sections of NUREG-0737 which have
an equipment installatisn implomentation date of January 1, 1982 (sections are
identified below). Where applicable, a review was to be perform2d on

installed equipment with implementation dates after January

adequae y identified by 2 licensee.

B.3 (ALL/1-1-81) Post-Accident Sampling Capability of Reactor Coolant
Containmenc

Direct Indication of Relief and Safety Valve Position

Auxilliary Feedwater System Autom2tic Initiation and

ply for Pressurizer Heaters

renetrations
-

denendah
on vependaao

Jetection ot
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II.K.3.12 (PWR/W/1~1-81) Anticipatory Reactor Trip upon Turbine Trip
I1.K.3.13 (PWR/GE/7-1-81) Separation of HPCI and RCIC Initiation Signals

II1.K.3.15 (BWR/GE/7-1-81) Prevention of Spurious Isolation of HFCI aad
RCIC Systems

II1.K.3.19 (BWR/GE/7-1-81) Interlock ¢n Recirculation Pump Loop

I1.K.3.21 (BWR/GE/7~i-18) Restart of Core Spray and LPCI Systems _If
Hardware “hanged Out)

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

Instrumentation (If Hardware Changed Out)

Licensees whose plants were included within the NRC Systematic Evaluation
Program recelived a Technical Evaluation Report (TER) in addition to the SER.
The TER was based on a review of equipment environmental qualification
documencation associated with the Licensee's EEQ submittals. The qualification
deficiencies 1dentiiied in the SER were derived from the TER. Plants include
within this prograw were the Palisades, Oyster Creek, Ginna, !'aadam Neck,
Yarkee Rowe, LaCrosre, and Big Rock Point plants and Zion Station Units 1 and
2, Indian Point Units and 3, Millston2 Unit 1, Dresden linit 2, and San
Onofre Uni ‘or these plants, the evaluation presented herein is based on
(1) the rest 0 he 1nitial TER, (2) the Licensee's response to the NRC SER

and the TER, and (3) the Licensee's updatedi EEQ submittal(s).

[ERs were also developed for the following plants: Nine Mile Point Unit
l, Millstone Ur ., Salem Unit 1, Browns Ferry Units 1, 2 Brunswick
Units 1 and 2, H h Us 5 1 and 2, Dresden Unit 3, and Quad

1

and 2 [he obje /e of those TERs was to review the Licensee'

determine 1f ¢ ty-related electrical equipment was reviewed for environmental

jualification by the Licensee i1n accordance with the DOR Guidelines and

NUREG-0588 as required by IE Bulletin 79-01B. For these 13 plants and al

other plants, excluding the 14 plants associated with the Systematic Eval
'valuation presented hercin 1s based solel)

1 '
e Llicensee s§ revised
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where applicaile), (2) major deficiencies within the equipment qualification
prograr an¢. (3) whether the Licensee proposed adequate corrective actions :2
resolve qualification deficiencies and provided & schedule for completion of
the corrective actions. The TER was written primarily to address deviations
from the NRC criteria and requirements. Technical data or test results that

sati.fy the ¢ualification criteria ure not discussed herein.

The evaluation presented in Section 4 of this report includes completed
equipmer.t environmental qualification review checksheet: (partially
handwr.tten) which compile both the technical information necessary to conduct
the review and rhe results of the evaluation. Parameters listed on these
checkslieets were derived from the appropriate NRC screening criteria. The
evaluation of each equipment item includes several checksheet pages. Only
those checksheet pages necessary to complete the evaluation for each equipment
item a.e included in this report. A complete listing cf the checksheet pages

is shown on the bottom of Checksheet la, reproduced here as Figure 3-1l.
The checksheets contain the following information:
o Equipment item informatior. (see Figure 3-1), for example:

Solenoid Valve lLocated in Turbine Building (Area #7)
Automatic Switch Co. (ASCO} Model LB8200B61iU

Actuates Feedwater Cuntrol Valves (V=4269, V=4270)

Licensee Reference 839

Required Operating T.me: Short term (SI signal)

TER Checksheet No. 1

Reference 59, Section 4.5.2.6

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

0o Qualification deficiencies identified in the SER (see Figure 3-1)
o Licensee's response to the SER

0o Licensee's statements and rationale for qualification

o Licensee's corre: tive action and replacement scheaule

o Evaluation of qualification including identification of all
deficiencies

o Evaluation of system considerations presented by the Licensee as a
rationale for excluding equipment from qualification.
The results of the evaluation are summarized on Checksheet 2 (Equipment

Environmental Qualification Summary Form) for each equipment item. Checksheet

- 3=6
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- NRC Contract No. NRC-03-79-118
UL Frankiin Research Center FRC Project No. C5257 Page

A Divisior of The Srankiin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NC. ___

Equipment Item No. 1

Solenoid Valves Located in Turbine Building (Area #7)
Automatic Switch Co. (ASCO) Model LB8300B61U
Actuates Feedwater Control Valves (V-4269, V-4270)
Licensee Reference 1617

Required Operating Time: Short term (SI signal)
TER Checksheet No. 1

Reference 59, Section 4.5.2.5
Licensee Submittal: Page 9 [62); Table 3, Page 1 [1]; FRC SCEW 1

DESIGNATION FOR DEFPICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, v, RY, P, H, C3, A, S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHPCKSHEETS:

Contents Checksheet Page No.

Equipment I[tem

Summary of Licensee Rasponses to the NRC SER
Equipment Environmental Qualification Summary Forms
Licensee Respcnse to NRC SER

System Consideration Review

Equipment Envirunmental Qualification Review

Installed TMI Lessons Learned lamplementation
Equipment Summary

Maintenance and Replacement Schedule Summary

Sample Checksheet Page la

P
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2 specifically identifies any qualificatior deficiencies determined by the
evaluation and identifies the NkC qualification category to which the equipment

item was assigned. A sample Checksheet 2 is presented in Figure 3-2.

All inforration was reviewed for conformance to the NRC criteria
refevenced in Section 2 of this report. As requested by the NRC, all appli-
cable and available qualification documentation associated with the overall
Equipment Environmental Qualification (EEQ) program was used by the reviewers,

whether referenced by the Licensee or not.

Upon completion of the review for zach equipment item, an overall
evaluation of the component and a specific conclusion with respect to its
qualification was developed. Based on the evaluation, each equipment item was
assigned to one of the generic qualification categories provided by the NRC.

The NRC category descriptions are presented in Section 3.3 of this report.

3.3 NRC QUALIFICATION CATEGORIES AND DEFINLTIONS

o NRC Categcery l.a
EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR
GUIDELINES OR NUREG-0588, OR HAS ACCEPTABLE DEVIATIONS FRUM THE DOR/NUREG

CRITERIA

This category includes equipment items which are fully acceptable on
the basis that all applicable criteria dcfined in the DOR Guidelines or
NUREG-0588 are (1) satisfied and the equipment has been found to be
qualified or (2) sufficient information has been presented to determine
that deviations from the criteria are acceptable or insignificant.

o NRC Category I.b
EQUIPMENT FOR WHICH DEVIATIONS FROM THE DOR GUIDELINES OR NUREG-0588 ARE
JUDGED CONDITIONALLY ACCEPTABLE PROVILED THf%W SPECIFIC MODIFICATIONS ARE
MADE

Th: category includes equipment items that do not satisfy one or more
of the applicable criteria defined in the DOR Guidelines or NUREG-(588;
however, the Licensee has stated that specific modifications will be made
on or before a designated date. This equipment is considered by NRC to be
conditionally acceptable provided that the specific modifications are made
by the Licensee. When the modifications are completed as proposed, the
Licensee states that the equipment will satisfy all applicable NRC
requirements. Examples of specific modifications are (1) replacement of
unqualified equipment with qua!ified equipment, ‘1) equipment hardware

‘(ﬂ:_:_d 3-8
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A= NRC Contract No. NRC-03-79-118
UULU Franklin Research Center FRC Projec: No. C5257 Page

A Dwisson of The Frankitn Institute FRC Assign-nent No. 13 2
20th and Race Streets. Phia . Pa 19103 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ___

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FONM

DESIGNATION.
NRC REQUIREMENTS X = DEPICIENCY

Documented Evidence of Qualification Adequate
~iequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (1f Required)
Program Established to ldentify Aging Degradation
Criteria Regarding Aging Simulation Satieiied (If Reguired)
.<iteria Regarding Temperature/Pressure Exposure:

O Peak Temp::ature Adequats

O Peak Prassure Adequate

Q@ Duration Adequate

© Required Profile Enveloped Adequately

© Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Ciiteria Regarding Radiation Satisfied
Criteria Regarding Test Sequrn~e Satisfied
Criteria Regarding Test FPailu.es or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 nour + Punction Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

NPC QUALIFICATION CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

I1.t Equipment Not Qualified

II.¢c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt Prom Qualification

III.p0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

Figure 3-2. Sample Checksheet Page 2

LR s s
Equipment Environmental Qualification Summary rorm"

Franklin Research Center
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modification. (3) equipment relocation above submergence level, (4)
relocation or shielding of equipment from radiation source, (5) verifica-
tion of qualification by additional testing., (6) equipment relocation to a
mild environment, and (7) qualification test ' ng of equipment in progress.

NRC Cat._gory Ii.a

EQUIPMENT FOR WHI’ H QUALIFLCATION DOCUMENTATION IS INSUFFICIENT TO
ESTABLISH THAT THE EQUIPMEKRT IS OR IS NOT QUALIFIED IN ACCORD::NCE WITH THE
DOR GUIDELINES OR NUREG-058%5

The qualification of equipment items in this category, in accordance
with the requirements of the DOR Guidelines or NUREG-0588, is significantly
deficient or inconclusive based upon review of (1) the documentati-n
provided by the Licensee or (2) applicable and available qualification
documentation assocliated with the overall equipment environmental
qualification program. The qualification documentation indicates signifi-
cant deficiencies, which can be categorized as follows: (1) appropriace
documentation reflecting qualification has not been cited and made available
for review by the Licensee and there is no knowledge of applicable docu-
mentation; (2) the Licensee is awaiting qualification from the equipment
vendor; or (3) the qualification documentaticn indicates significant
deficiencies; however, where testing was conducted, no reported failures or
severe anomalies were observed which would unquestionably affect the
ability of the equipment to perform its design basis safety function(s).

NRC Category IL.b
EQUIPMENT THAT IS UNQUALIFIED

This category includes equipment items whose qualification documenta-
tion has been judged to be seriously deficient based upon review of (1) the
documentation provided by the Licensee, or (2) applicable and available
qualification documentation associated with the overall equipment
environmental qualification program. The qualification documentation
indicates serious deficiencies reported during testing; for example, severe
anomalies or failure of the test specimen, which could affect the ability
of the equipment to periorm its safecy function. NRC has requested
immediate written notification when an equipment item is placed in this
category during the course of the review.

NRC Category IIl.c
EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR GUIDELINES
OR NUREG-0588 WITH THE EXCEPTION OF QUALIFIED LIFE

This category inc :des equipment items that are acceptable on the basis
that all applicable c¢r ‘eria defined in the DOR Guidelines or NUREG-0588
are satisfied with the ex ~ption of the qualiiied life criterion. The
Licensee (1) has nct evaluated qualified life or replacement schedule, (2)
has not adequately evaluated qualified life or replacement schedule, or (3)

has not adequately intepreted qualified life in terms of calendar time.
[Note: The component replacement schedule discussed in Section 7.0 of the

o 3-10
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DOR Guidelines is, in effect, a qualified life. It is not essential to use
the term "qualified life," but the replacewent schedule must be justified. ]

NRC Category IlI.a
EQUIPMENT THAT IS EXEMPT FROM QUALIFICATION

This category includes equipment items that are exempt fron
qualification on the basis that (1) the equipment does not provide a safety
function (i.e., should not have teen included in the equipment list
submitted by the Licensee), or (2) the specific safety-related function of
the equipment can be accomplished by some other designated equipment that
1s fully qualified and satisfi¢s the single failure criterior In
addition, any failure of the exempt equipment must not mislead the operator
or degrade the ability of qualified equipment to perform its require-
satety-related function.

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

This category includes equipment items addressed by the License 1n the
equipment environmental qualification submittals which are (1) requ red to
achieve and maintain the plant 1n a cold shutdown condition or (2) located
in a mild environment. Supplement 2 of IE Bulletin 79-01B permits
deferment ot the review of environmental qualification for all safety-
related equipment items located in plant areas where the equipment is not
exposed to the direct effects of a high energy line break (HELB) or to
nuclear radiation emanating from circulation of fluids containing
radioactive substances. Supplement 3 of IE Bulletin 79-01B permits
determent ot the review of environmental qualification for all equipment
required to achlieve and maintain the plant in a cold shutdown condition.
Supplements 2 and 3 of IE Bulletin 79-01B originally permitted deferment
until after February 1, 1981 of the qualification review of equlpment
located 1n a mild envirorment or required to rzchieve and maintain the plant
in a cold shutdown condition. Since the issuance of Supplements 2 and 3,
the NRC has determined that the review of environmental qualification for

this equipment 1s not within the scope of this report.

NRC Category IV
EQUIPMENT FOR WHIC!

FOR REVIEW

QUALIFICATION DOCUMENTATION t NOT BEEN MADE AVAILABLE

’

includes equipment 1tems t

tor which qualification
docur a 1 accordance with the requirements of the DOR Guidelines

or NI ?F7-0588 has been cited by the Licensee as evidence of qualifica-

1on; however, this documentation has not been made available fo

theretore, a conclusion cann reached with respect to qualif:

this equipment.

Franklin Research Center

ADvision of The F
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3.4 IMPLEMENTATION GUI.Z FOR FULFILLING NRC CRITERIA

The NRC has requested that a detailed implementation guide for fulfilling
NRC criteria be prepared as part of this assignment. The implementation guide
will present a fully detailed discussicn of the principal qualification
criteria p esented in the DOR Guidelines and NUREG-0588. The primary emphasis
will ve to clarify :technical points, eliminate possible misconceptions, and
clearly provide dc finitive guidance to enable licensees to understand and
resolve, in an expeditious manner, qualification deficiencies iuentified as a
resul* of this TER. The implementation guide (TER-C5257-532) has been
prepared and issued to the RC. The implementation guide is either appended
to this TER or will be forwarded to the Licensee by the NRC under a separate

letter. The Licensee is encouraged to review that document.

s 3-12
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TECHNICAL EVALUATION

4.1 INTRODUCTION

The Ctechnical 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 pre~ented inm Section 3
of this report. The evaluations were conducted to identify any major
deficiencies within the Licensce's equipment qualification program and to
determine whether the Licensee (1) provided an adequate response to the SER
concerns, (2) proposed adequate corrective actions to resolve qualificatinn

deficiencies, and (3) provided a schedule for completion of the corrective

actions.

The evaluations are based on the available qualification documentation
provided by the Licensee, complemented in . vera' cases by other relevant

technical information. The major qualificatiown “= iciencies that have been

identified and the results of the evaluation are shown in the Ejuipment

Environmental Qualification Summary Forms (Tables 4-1, 4-2, 4-3, and 4-4)

presented in Section 4.2,
Observations conccwning the Licensee's qualification methodology
presented in response to the NRC SER are presented in Section 4.3.

lTechnical evaluations of the environmental qualification of the equipment

items are presented in Section 4.4.

o
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4,2 SUMMARY OF THE EVALUATION

The following tabulation:z represent a summary of the results of the
equipment environmental qualification evaluation conducted in accordance with

the methodology presenced in Section 3.

Table 4~1 summarizes the number of equipment items assigned to each NRC

qualification category as a result of the evaluation.

Table 4-2 summarizes the number of equipment items fouud 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 Equipmen. Environmental Qualification Summary Forms
for the equipment items, identifying (1) compliance with the qualification
requirements defined in Section 2, (2) the resultant NRC qualification

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

(4» -’&’2
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TABLE 4=1
WUMBER OF EQUIPMENT ITEMS IN EACH QUALIFICATION CATEGORY

3

NUMBER OF
CATEGORY EQUIPMENT
DESCRIPTION ITEMS

'.8!38'.388'.8.'8888.8388838888838888'83'88’38’8888838838888888888888883888'8883

1.A

1.B

II.A

I1.8

II.C

III.A

Iv

-

EQUIPHENT QUALI'IED---..--.-..--------..----------.-----.-.
[ EQUIPMENT ITEM NOC(S).: 2, 3, 22, 23, 25, 26,
27, 28, 33, 34, 35, 41, 43 )

EQUIPMENT QUALIFICATION PENDING MODIFICATIONewecccccecances
{ EQUIPMENT ITEM NO(S).: i, 7, 8, 9, 16, 31,
38, 38 )

EQUIPMENT QUALIFICATION NOT ESTABLISHED=eeeessccccescccccns
( EQUIPMENT ITEM NO(S).: 4, 5, 6, 13, 24, 29,
30, 42 )

EQUI PMENT inNT QUALIFI S ——
[ EQUIPHENT ITEM HO(3).: 1]

EQUIPHENT SATISFIES ALL REQUIREMENTS EXCEPT
QUALIFIED LIFE OR REPLACEMENT SUHEDULE JUSTIFIEDeeewsescecs
{ EQUIPMENT ITEM 0(S).: 1¢, 12, 13, 14, 15, 17,
19, 20, 21, 40 ]

EQUIPMENT EXEMPT FROM QUALIFICATION=eeccccccaccccccccarccns

EQUIPMENT NOT IN THE SCOPE QF THE REVIENwwmecvenecccncncaen
[ EQUIPHENT ITEM O(S),: 36, 37, 39 ]

DGCDME‘NTATION NOT MADE B 0 N T S —
( EQUIPMENT ITEM NOC(S),: 32 ]

TOTAL

SEECSESsS=ZsS=ZzIzzzzZSZII=SsI=zZs=s==s=z====== ~«ZISSS=SzZ===z=zzsz=c==s===

&
i
o
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TABLE 4=2

QUALYFICATION DEFICIENCY SUMMARY

NUMBER OF
DEFICIENT
EQUIPMENT
NRC REQUIREMENT ITEMS
2Z=ZS3SSSII3ZSSSSSISSSSISSSSSSSSSSSSSSSSSSSSSSSSSSSISSSISRISISSSSssSsSsSISssSIsZsssssSs

1. DOCUMENTED EVIDENCE OF QUALIFICATION ADEQUATEe==eesccccccee 12
[ EQULIPMENT ITEM NO(S).: 1, 4, S5, 7, 8, 9,
t1, 16, 24, 29, 30, 42 )

2, ADEQUATE SIMILARITY BETWEEN EQUIPMENT AND
rEsT SPEC IMEH ESTABL tsHED---.------.------.-------.------- 9
[ EQUIPHMENT ITEM NO(S).: 4, S5, 6, 11, 18, 24,
29, 30, 42 )

3. AGING DEGRADATION EVALUATED ADEQUATELY=weeeeccccccsencseses |
( EJUIPMENT ITEM NO(S).: 4, S, 10, 11, 12, 13,
16, 18, 17, 19, 20, 21 )

4., QUALIF.LZD LIFE OR REPLACEMENT SCHEOULE
ESTABLISHED (IF REQUIRED)-----d.-------------------------- 14
( EQUIPMENT ITEM NO(S).: 4, %, 10, 11, 12, 13,
14, 15, 17, 19, 20, 21, 31, 40 ]

5. PROGPAM ESTABLISHED TO IDENTIFY AGING DEGRADATIONewes~eecee
[ EQUIPHENT ITEM NO(S).: 19, 11, 12, 13, 14, 1S5 )

i

6. CRITERIA REGARDING AGING SIMULATION

(IF REQUIRED ) mm e e ccrm o e n s o= emneswewee e 0

7. CRITERIA REGARDING TEMPERATUPE/PRESSURE EXAPOSURE:

A. - PEA“\ TEHPER“TUPE .\[)EQUATE------Q.----o---------- 0
Re = PEAR PRESSUKE ADEQUATEememencrvecenccnnwcnacccene 0
Ce = DURATION ADEQUATE..--.-..-------- - - - 1
( EQUIPHMENT ITEM NO(S).: 11 ]
Des = REQUIKED PROFILE ENVELOPED ADEQUATEL{wweeccccceee 2
[ EQUIPMENT ITEM NO(S).: 11, 31 1]
E. = STEAM EXPOSURE (IF REQUIRED) ADEQUATE=»ewecceccce= 2
( EQUIPMENT ITEM NU(S).? 11, 31 )
B A e e e  r r E  E  F F P R O e
P h=s

LUl Franklin Research Cente.
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Table 4-2 (Cont.)

QUALIFICATION DEFICILNCY SUMMARY

NRC REQUIREMENT

PCGAFC I "'G SPP AY SA rI‘SFIED-.-------—--------------
FP,GA’-‘DI"C SUBMERGENCE SATISFIlED weeceswescencsavevsas

CRITERTA REGARDING RADIATION SATISFlEDeecccccsccecccccscsces
[ EQUIPMENT ITEM NU(S).: 16, 31 )

CRITERIA REGARDING TEST SEQUENCE SATISFlEDewecccevesscncces
( EQUIPMENT 1ITEM NO(S).: 13 3

CRITEFIA REGARDING TEST FAILURES QR SEVERE ANOMALIES
(IF AJY) SAleFISU---c--—-------- - -
([ EQUIFPMENT ITEM NO(S).: 31 3
REGARECING FUNCTIONAL TESTING SATISFIED=eervrecsnea

REGARDING INSTRUMENT ACCURACY SATISFIEDe=eeecscececs

MARGIW (1 HOUR + FUNC

[I0ON TIMNE) SATISFIED=e=e
ATEM NO(S),.: 11, 1o

4

\RGINS SATISFIED (!

-

Frar Jin Research Center
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NUMBER O
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TABLE 4=3

LICENSEE CURRECTIVE ACTION SUMMARY

MNUMBER OF
CORRECTIVE ACTION EQUIPMENT
DESCRIPTION ITEMS

R A S i ittt P P R R S R PR P P Rt E P P P EE A E A

1. EQUIPMENT REPLACEMENT WITH QUALIFIED EQUIPHENTeesecccccccaccccs 4

( EQUIPMENT ITEM NO(S),.: 1, 18, 31, 39 ]
2. EQUIPMENT MODIFICATIUlwecscaccencncenessrsarensnnsenecnaneess . o 0
3, EQUIPMENT RFLOCATION ABOVE SUBMERGENCE LEVELw=eesescsccccscccces 0

4. RELOCATE OR GHIELD EQUIPMENT FROM RADIATION SOURCE=e=eecvecccces v
5. VERTTY QUALIFICATION BY ADDITIONAL TESTING/ANALYSISemeescesccee 0
6., EQUIPHMENT RELOCATION TU A MILD ENVIRONME (Teeecscscciscscarecec= 0

7. QUALIFICATION TESTING OF EQUIPMENT IN PRUGRESSe=wessccicccccces 3
( EQUIPMENT ITEM NO(S).: 7, 8, 9]

8, OTHER ‘FOR DETAILED DESCRIPTION SEE SPECIFIC EQUIPMENT ITLH4S)e= 3
( EQUAIPHENT ITEM NO(S).: 11, 16, 38 )

SCHEDULE FOk COMPLETICN OF CURRECTIVE ACTIUN(S) HAS BEEN
PROVIDED (SEE SPECIFIC EQUIPMENT ITE!M FOR COMPLETION DATE)=eeccces 4
( EQUIPMENT ITEM NO(S).: 1, S, 18, 31 )

( T 4"6

Jull i onklin Research Center
A Division of The . ranidin institute



>

—

TINIASU VIDIVES 4 Y] O VOB Y

191437 YDIRasay uipuR4 1)1

zzzzez
I MRC
| =vuw
l'
2,

’.
‘.

S.
b.
7

‘.
9.
10,
11,
12,

13,
14,
15,
16,
==z=g=
NRC
1.A
I,
If.
Ir.

It
I
iv
rzzz=3
! COrk

! 1,

B i i i .

scu
ssa=zs

1
1
1
1
!
i1 7.
!
!
!
=

r‘able 4-4

EQUIPAENT ENVIRONNENTAL QUALIFICATIUN SUMMARY FORN
PRI E NI TIISSIIEEIICISIIEISIIISSITESSITSCSSZSS

SIS INEEESCISEITIESECIISaSTISAE s=sszassssa
! FRC FQUIPHFNT ITEM NUKBRERS !
S ICEIZISICISIFTRSITITTrITEIET as acassces nzszes

'001100210031004100510061007100R81709101010111012:013:01420151
.tl'llﬂl.l.:.t'tl=III..I8.'.8II.!:SIIS'Iw?IIllllllltlat88lIll.lllltl.ll..!ll'ttlllIl.‘- == s=z=s

REOUIREMENTS (VESTGNATICKS X = DEFICILENCY) ! I ! ! 1
- R T I S —— '
ODOCUMENTED EVINCIMCT OF GUALIFICATION ADFOUATE~sevcnccccnncanncenan] X
AOFGUUATE STHTLARITY BETWEEN FUUIPMENT AND 1
TEST SPECIMEN FSTARLISHENaceccsccrecmcecenescncncncnsesnsncsnnnan}
AGINC DFEGRADATION EVALUAT:D ADEQUATELYeeesccaces e rmrnc -
QUALIFIED LIFE OR REPLACZMENT SCHEDULE M
ESTABLISHED (!F T e
PKOGRAM ESTARLISHMED TO IDENTIFY AGI#G DEGRAUATION=cececvescacsens]|
CRITERIA REGARDING AGING SIMULATION SATISFIED (IF REQUIKED)=e=ewas]
CRITERIA REGARDING TENPERATURE/PRLSSURE FXPOSURES )
A, PEAK [FMPERATURE Ancqu.rc-.-....--..--..-.--....-...-..]
B, PEMK PRESSURFE ADFUIATEmevrecccccaccccnnecencccsannsanns]
C, = DURATION ADEQUATE==seccesccccnes - !
P, RENUTIRFO PROUFILE EVVELOPFD ADEVUATELYweencacvcccvnnncna|
E, = STFAM EXPOSURE (IF uEQUIRED) ADEQURTE ————— !

CRITERIA REGARDING SPHRAY SATISFIEDe=ew= cene]

CRITERIA REGAKDING SUBMERGENCE SATISFIEDewecccccccccrccaccnseacas]

CRITERIA RFCARDIYC RADIATION SATISFIFpeccwes cessss Lad |

CRITERIA RFGARNING TEST SEQUENCE SATISFIFDe= - : ewa]

CRITERIA REGARDIMG TFST FAILUKRES OR SEVERE ANOMALIES !
(IF ANY) SATISFlED=ecas - - - !

CRITERIA REGARDING FUNCTIONLY, TESTING SATISFIEDeeeeccrecscacccncna]

e |

TEST DURATION MARGIN (1 HOUR + FULCTION TIME) SATISFIED=eccsacasa|

CRITERIA REGARNING NAKRGINS SATISFIED (NUREG 0588, CAT, |)=scccans]

IIS'SIIIIIISISISlllllllﬂ!l'.lltllllllllll..llll.llI.llllllll’.llllﬂtl

QUALIFICATION CATEGORY (UDESTIGNATINNE X = CATEGORY) !

e CTemmTeeEaRae - - 1
FOUIPMENT AQUALIFIENesaswvananaw - memssmmenmm--|
EQUIPMFWT NUALIFICATIUN PENDIUG MUDIFICATIONvweancccccnccssns] X

A EQUIPMEIT QUALIFICATION NOT ESTAALISHENewereee

" EGUIPHENT NOT QUALIFIED=scccaccscnsmcncnsnnccnennancnnsneennn|

C  EQUIPHENT SATISFIES ALL WEQUIREMENTS EXCEPT !
QUALTFIED LIFE OR REPLACEMENT SCHEGULE JUSTIFIED=eccceccccvas]

A EQUIPHE T EXFMPT FRUM QUALIFICATIUNecercccccsncnracnnnnnensns]

«B  EOQUIPMENT MOT IN THE SCOPE OF THF REVIEWeseee ———— !
POCUMENTATION MOT MADE AVATLABLE==esecccccmcncensnnnncnannann]
3!!3lIl.'l:l.l.l'lllltll'l!ll!-ﬂ.ttllltltl!llllll.l.lllllllﬂSl"ltl.t

ECTIVE ACTION SPECIFTED (LESIGMATIONG X = ACTION SPUCIFIFL)

B e B L e |

EQUIPMEAT REPLACFAENT WITH GUALIFIFD EQUIPMENTeevcecccccncnccanase] X

EQUIPHEIT MODIFICATIN encnc o ssncnnccrar asrerarnnene]

EQUIPMENT RLLOCATINYG ABOVE THe SURMERGENCE LEVFLesececccccccccmmas]

RELOCATE OR SHIELD EQUIPMENT FROM SANIATION SOURCE=eveccees

VERIFY OQUALIFICATION BY ADDITIONLAL TESTING/ANALYSISe~eeceee

FOUIPHENT RELOCATIOG TO A MILD ENVIRNENEN Teeccccencnnascnncannnne]

QUALIFICATION TESTING OF CCUIPMENT IN PROGPESSeecenasccamansn: va: |

OTAER (wwaSEE SPECIFIC EOQUIPHENT (TEM IF CHECKFDa..)=essccccsssas]
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Fable 4-4 (Cont.)

-

IS S S S S SESr S SN S SRS SN ENS S SR SISEESRAEREES Ezz=z==s

FrC JUIPSE AT TTER NUMRERS [
SZZITEE SEZEEINIEZESSIETESEFESEESSE
[n101020} 2210231024 102510261027102R10291030]

HuEl 4

EESTSIERTRSEEEIZISESSEIESS

i ! ! !

"o

R¥ND
CUMENTED LVINENCE OF QUALIFICAT]
DEVUUATE STATILARITY RETWFEN Foujr
TEST SPECIMEN FSTARLISHETD
AGING DECRADATTION FEVALUATED ADEOUATH] Yescccncsncsnsasancsannesnne
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4.3 METHCDOLOCY USED BY THE LICENSEE

This section includes observations concerning the Licensee's

qualification methodology presented in the response [40] to the NKC SER.

4.3.7 Aging and Qualified Life

In response to concerns identified in Secction 4.1.3 of TER-C5257-197 [3]
and Section 3.7 of the NRC SER [39], the Licensee provided the follcwing

information in the 90-day response [40]:

Aging

The aging aspects of equipment in harsh environments have been addressed
by reviewing the documentation references and determining (1) if the
thermal aging parameters chosen and used in the tests are supported by
adequate documentation or references, (2) if radiat.on aging was
addressed, (3) if humidity aging was addressed, (4) if ambient vibration
aging was addressed, (5) if a qualified life is explicitly stated, (6) if
the aging tests and/or analysis results support the conclusion as to
qualified life and if the conclusion is adequately documented, and (7) if
maintenance requirements or component replacement intervals are
specified. When all of the aging aspects which are required by the DOR
Guidelines and applicable to the specific components have been addressed,
the qualified life is entered on the component worksheet and any special
requirements for maintenance or replacement are entered on the
qualification document review form for use in the equipment maintenance
and replacement program.

In cases where any of the 2l Jve review items have not been addressed in
the qualificatina documentation references, each applicable item (as
evaluated on the document reference checklist) is addressed individually
by use of materials evaluation using Appendix C of the DOR guidelines,
available literature on materials properties, or results of testing on
similar materials. If aging test results do not provide adequate
justification for qualified life, an Arrhenius evaluation is performed to
demonstrate or confirm that the required test time at elevated temperature
to achieve qualified life exposure is exceeded by the actual test time.
When pre-aging tests have not been performed, a thermal! aging analysis is
performed using manufacturer's material data and activation energy data
from reports and reference library data. When these analyses indicate a
qualified life that is less than the required, any special maintenance,
surveillance, or replacement requirements are noted on the review form.
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As a result of the aging qualification reviews, as described above, it is
evident that two situations relative to qualified life will evolve. In
the first case, equipment has been tested, including pre-aging and/or
analyzed, and a qualified life of 40 years has been established. For the
remaining equipment, testing, inalysis, or manufacturers' recommendations
have determined that the qualified life is less than 40 years.

To assure timely replacement of those components or materials which have
a qualified life of less than 40 years, plant maintenance programs will
include provisions for replacement scheduling. When parts are replaced,
assurance of maintaining the accepted level of qualification of the
affected equipment is provided by use of the procurement policies
endorsed by the ALF's position paper ou replacement parts and by the
plant's approved quality assurance program.

For components which have a relatively long qualified life (greater than
10 years), the accuracy of the predicted life will be verified by
including provisions in plant mainteanance and surveillance programs to
determine the presence of advanced age related degradation. Depending on
the equipment involved (complexity, amount of age sensitive materials
involved, normal operating environment, etc.), the program will include
those features of the following which are considered necessary to track
aging corditicns of that type of equipment.

0 Periodic visual inspection of muterials in the equipment which are
subject to aging degradation.

o Periodic review of maintenance records by engineering personnel to
detect trends of failures cauced by material degraaation.

o Periodic testing of insulation integrity on reprereucative samples of
categories of equipment (motors, solenoid, etc.).

o Periodic review of operating and maintenance records not related to
failures (operating temperatures, calibration records, etc.).

The intervals for the periodic actions will be selected by giving
consideration to the predicted qualified life, operating mode of the
equipment, accessibility, and existing maintenance and surveillance
schedules. It is anticipated that this program will be incorporated by
modi.'ications to existing programs, and the program will be in effect
before the deadline [or equipment qualification."

The Licensee response adequately addresses the concerns idzntified in the
TER [37] and the SER [39]. Because of the uncertainties in predicting "long
lifetimes - such as plart life" ae noted in EPRI Report NP-1558 [1417], the
Licensee should include all safety-related equipment in the surveillarnce
program. Parameters indicative of degradation (whether caused by thermal
effects or other environmental parameters) should be monitored.

4:*_‘ 14‘11
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4,3.2 Completness of Equipment List

In Attachment A to Reference 40, the Licensee provided z rationale for
excluding equipment located outside containment from the list of safety-
relzted equipment to be considered for environmental qual.fication. An

evaluation of this rationale is provided in Appendix C to this repor:.

In addition, the Licensee wade the following statc 'nts in Reference 40

regarding the compi:teness of the equipment list:

"It shou’l4 be noted that information associated with cold shutdown
equipmen: and TMI lessons-learned modifications (discussed in Section 5
of the SER) was submitted in our report, Reference (c).

With regard to the concern identified by Franklin Research Center (FRC)
in Appendix D of the Technical Evaluation Report (TER) relative to
exposed cables in containment, it should be noted that therc are no
exposed cables in the Yankee Rowe containment with the insulation
materials of concern. All cables are either mineral insulated cables or
are in conduits.

Several items were installed during the recent refueling outage for which
qualification documentation is being assembled. These items include the
reactor head and pressurizer vent motor operated valves, a new pressurizer
wide range level transmitter, and pressure switches on the NRV actuation
system. The new worksheets will be submitted upon completion."

It is considered that ~ue Licensee has satisfactorily responded to the
concerns of the SER regirding th> completeness of the list of safety-related

equipment, subject to the comments in Appendix C to this report.

4.3.3 Environmental Service Conditions

4.3.3.1 Containment Spray

In Reference 40, the Licensee stated that no response to Section 3.2 of
the SER [39] is juired because there is no safety-related containment spra:

system at the Yankee Rowe Power plant.

4.3.3.2 Temperature, Pressure, and Humidity Conditions Inside Containment
In the SER [39], the NRC stated:

"The staff has concluded that the minimum temperature profile for
equipment qualification purposes should include a margin to account for

/ ~ 4=12
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higher than average temperatures in the upper regions of the contzinment
that can sxist due to stratification especially follo'ing a postulated
MSLB., Use of the steam saturation temperature corresponding to the total
bui 'ding pressure (partial pressure of steam plus partial pressure of

air) versus time will provide an acceptuble margin for either a postulated
LOCA or MSLB, whichever is controlling as to potential adverse
environmental effects on equipment."

In Reference 40, the Licensee provided a response to the NRC concern as

fs,-' i ‘W':

"A saturation temperature profile has been plotted correspondiug to the
containment pressure profile. This profile has been added to Figure
III.1-1 and has been labeled Tg,,. This curve was generated in response
to Reference (b) to account for higher than average temperatures iu the
upper regions of the containment because of potential stratification.

Due to the unique spherical shape of the YR containment, rone of the
components are Jocated in the upper regions, and most components are
outside the shield wall. The components within the shield wall are
located at very low elevations or operate very quickly for profrsctive
functions. Therefore, we consider the use of Tg,, for equipment
qua’ification to be inappropriate at YR. However, we have compared
Tgar Profiles to the test profiles of equipment in containment and find
that equipment tests generally envelop the VTg4¢ profile."

It is considered thi. the Licensee has resolved the SER [39] concern.

4.3.3.3 Temperature, Pressure, and uumidity Conditions Outside Containment

Section 3.4 of the NRC SER [39] states:

"The Licensee has not provided the temperature, pressure, and humidity
values associated with a HELB outside containment. The Lice .3ee has
considered the containment to be basically the only 'harsh' area in the
plant, with all other areas (such as the Turbine, Primarv Auxiliary, and
Service Buildings, considered as 'mild' areas. The Licensee has used
ambient temperature conditionc in some areas outside containment. The
staff considers saturation temperature at the peak pressure resulting
from a HELB as the minimum level for acceptance."

The Licensee described the temperature, pressure, and humidity conditions

in the 90-day response [40] as follows:

"Appendix III.2 of Reference (c) [1] establishes the service conditions
for equipment outside of containment. As discussed in Appendix III.2,
all areas outside of containment where high energy line breaks (HELB)
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could be postulated were evaluated to determine what safety-related
equipment in those arcas would be subjected to the resulting harsh
envirorment. It wac etermined that for all HeLB outside containment,

the safety celated electrical or instrumentation equipment subjected to
the resulting hostile environment was not required to mitigate the
consequiaces of the pipe bt-ea2k. All of the electrical and instrumentation
equipment -c¢quired to mi _.gate the consequences of each pipe break is
located in areas wh-re the eavironment is not affected by the pipe

break. Therefore, all of the areas outside of containment were

considered to be mild areas.

A summary of the various HELR and the equipmc.: ‘n the area from the
Master List of Reference (c) [1], Appendix I atfected by the re= ltant
harst. enviroament is compiled as Attachment (A). Based on the i1uformation
contained in Attachment (A), noie of this equipment is required to
mitigats the . 'nsequences of the various “71° :onsidered."

Evaluation ~f this l.icensee response is contained . Appendix C of this

Technical Evaluation Report.

4.3.3.4 Radiation

In the SER [39), the NRC stated: .
"The radiation aervxce condition provided by the :.censee is of the orde -
of 2.4 x ©10 to 2 x 710 RADS and is lower than provided in the DOR
Guidelines for the Gamma and Beta radiation. The Licensee is requested
to either provide justification for using lower service conditions or use
the service c¢conditions provided in the DOR Guidelines for both Gamma and
Betz radiation. 1f the former option is chcsen, then the analysis
including the basis and assumptions used in the analysis and a sample
calculatxun should be provided. A required value ontside containment of
2.3 x 10°% RADS has been used by the Licensee to specify limiting
radiation levels within the RHR pump roca of the auxiliary building.
This value appears to consider the radiation levels influenced by the
source term methodology associated with Post-LOCA recirculation fluid
lines and is therefore - ceptable."

In “he 90-day response [40], the Licensee stated:

"Figure 1 in Attachment B [Figure A-4, Appendix A of this TER] shows, by
comparison, that the Yankee Gamma Dose Model is more conservative than
the DOR Guidelines by 20%.

The Yankee model for both Beta and Gamma dose is a target at the center
of a spherical cloud having the velume of the containment. The guidance
developed by Yankee for post-LOCA radiation dose specifications (Table 1
of Attachment B) includes a margin of safety. Table 1 (Attachment B)
includes credit for shielding and equipment location. The lowest 1 vear
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dose in the containment is 2.4 x 100 R (against the inside wall of the
steam generator cubicle) which assumes the airtorne source term in the
cucicle is the major contributor."

The Licensee response quoted above resolves the concern contained in the
SER [39].
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4.4 EQUIPMENT ENVIRONMENTAL QUALIFICATION Fv.LUATION

The evaluation presented in this section of th+ repert inciudes, for each
equipment item, completed equipment environmental qualification review
checksheets (partially handwritten) which present both the technicai

information necessary to conduct the review and the results of the evaluation.
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1 SOLENOID VALVF ATIAMATIC L R ¥ T VAP ¢ TOSTAJNER, FLEV_1105°
2 SOLENOID VALVFE VALCUR VS265: 209 VAPOK CONTAINER, ELEV,1105°
3 MOTORIZED VALVE ACTUATOR LINITNROUE SMB1,E8M800,58R000 PAB, VARLIWUS FLEVATIONS
4 MOTORIZED VALVE ACTUATOR LIXITORQUE IuA2 VAPOR CONTAINFR, ELEV, 1062°«8"
S MOTORIZED VALVE ACTUATUR LIAITNRAUE Al VAPOR TOMTAIYER, ELEV 1066 =1080"
6 RAUIATION DFTFCTOR VICTOREFK amn VAPOR CONTAINER, VARKIOUS ELEVAYTIONS
1 ACCFLEROMETER BABCOCK & WILCOX ND VAPOR CONTATAER, ELEV_ 1115°
[} ACOUSTIC TRANSMITTER RABCOCK & WILCOX ND VAPOR CONTAINER, ELEV, 1115°
9 THER®OC JPLE THERND ELECTRIC w E SPEC 676511 VAPOR CONTAINER, ELEV, 1080°
10 LEVEL ThAASHMITTER ROSENOUNT 11534 PAR, LOWER LFVFL
1 LEVEL TRANSMITTER FISCHER AND PORTER 13024950808 VAPOR CONTAINFR, TLEV,1079*
12 PRESSURF (RAMSHITTER ROSENOUNT 1152 VAPOR CONTAIMFR, LLEV,1105*
i3 PRESSURE TRAUSMITTER ROSEMOUNT 115369 VAPOR CONTA!:¢m, ELEV,_ 1108°
14 PRESSURE TRASHITTER ROSFNOUNT 1153689 VAPOR CONTAINER, TLEV,.1110°
> 15 PRESSURE TRANSAITTER ROSEMOUNT 1153 PAB, LOWER LEVEL
i 16 PRESSURFE 34ITCH STATIC=D=RING T828100 VAPUR CONTAINER, ELEV_ 1105
ot 17 ELECTRIC MOTOR ELFCTRIC MACHINERY 1c PAB, ELLV,.1022"%«8"
™ 18 ELECTRIC muTOR GEJERAL ELECTPIC SK4N4AK1T74 FAR, FLEV.1022"-8"
19 ELECTRIC moTOP AESTINCNOUSE 72¥51238 VAPOR CONTAINER, ELEV,1101°
20 ELECTRIC %MGTOR wWESTINGMOUSE csp PAB, LOWFR LEVFL
21 ELECTRIC ™MOTOR nESTT'THOUSE csp PAR, ELEV,1022%«0"
22 ELECTRICAL CAALF GENF, \1. CABLE xLe PAR, VARIOUS FLEVATIONS
23 ELECTRICAL CARLE COLLYEN INSULATED WIRE KLP/UEOPRENF PrE, VARIOUS ELEVATIONS
24 ELECTRICAL CARLE JRONITE STYRENE/BUTADIENE PAB, VARIOUS ELZVATIONS
25 ELECTRICAL CARLE CONTINENTAL WIRE XLP/HYPALOY VAPOR CONTALVER, VARIOUS ELEVATIC i»
26 ELECTRICAL CABLE GENERAL CABRLE MIWERAL INSULATEL VAPOR CUKTAINFR, VARIOUS FLEVATIONG
27 ELFCTRICAL CARLE KOCKBESTUS FIRE~ALL 11X VAPUR CONTAIMER, VARIGHS ELEVATIONS
28 ELECTRICAL CARLE ROCKPESTOS JILICONF RURDER/ASHESTOS VAPOR CONTAINER, VAR 5 ELEVATINNS
29 ELECTRICAL CA®RLE SI¥PLEX BUTYL/PVC OUTSINE VAPNR CONTALUER
30 ELECTRICAL CAWLE STAPLFX PE/PVC QUTSIOF VAPNR CUMTALINER
n ELECTRICAL PENETHRATION CHICAGO BRIDCE AND TRON FILLD FABRICATION VAPOR CONTAINER, VARINUS ¢ FVAYIOAS
32 ELECTRICAL PENETRATION WESTINGHOUSE ND VAPOR CONTAINFR, VARIOUS ELEVATION » ;3
33 FELPTHROUGH ASSFMALY CONAX ND VAPOR CNNTAINER
3 TERMINAL RLNCK MARATHON 60128 OUTSTIOE VAPOR JOFTAINER 7
35 TERMINAL ALNCK WESTINGHNUSE s42247 VAPOR CONTAINER, VARINUS T“LEVATIONS O
36 ELECTRICAL CONTACTOR GOULD ATOICI2 W/CONTROL TRANSFORFFR PAR, FLEV,1022%-8" w
» ELFECTRICAL COMTACTOR «OULD 203273 W/CONTHOL TRANSFNRMER PAR, FLEV, 10227 «R" ::
kL MOTOR STARTER WESTINGHONSE A210M1CAT PAR, ELEV,1022"«R" ~
39 HOTOR CONTROL CENTER vESTINCHOUSE D PAB, FLEV,1022"«R" 1
40 MOTOR CONTHOL CEMTER JESTINGHOUSE ND PAR, FLEV,1022%«8" g:
41 S#41TCHGEAR GELERAL ELECTRIC AEDS 480 VOLT PAR, ELEV,1022% 4" w
@2 RATTERY SWITCHENARD WESTINGHONSE cnp PAR
49 BATTERY C AUD D KuLS PAR, ELFV, 1522 «R"



NRC Contract No. NRC-03-79-118
Uﬁﬂﬁ Franilin Research Centar FRC Prolect No. C5257 , Page
A Division of The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa. 19103 (215) 4481000 FRL TaskNo. (3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _L_

Equipment Item No. 1 (Installed equipment to be replaced by Equipment Item 2)
Solenoid Valves Located Within Containment

Atkomatic Model 32861-CV

Actuates Hydrogen Vent Valves (HV-SO7-1, =2)

Licensee References 17 and 1215

Required Operating Time: Loung term

TER Checksheet No., 1

Reference 37, Secticn 4.6.2

Licensee Submittal: HV1 [1]); FRC-designated Page II.7-1

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, Qv, RY, P, H, CS_ A, 5, (R), M, I, WM, RPN, EXN, SEN, @) R?S, None,
Not stated, Not applicable

LISTING OF APPL:CABLE CHECKSHEETS:

Cuntents Checksheet Page No.

Equipment Ite~m la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, ¥, ¥, M

System Consideration Review A, 3, x. M, ¥, X

Equipment Environmental Qualification Review >, 5%, 3%, 34, 54, X,
”v ”0 xr ”

Installed TMl Lessons Learned Imgplementation o4, o8

Equipment Summary

Maintenance and Replacemant Schedule Summary 7, K, P&




4(”5;:._\, NRC Contract No. NRC-03-79-118 »

.U Franklin Research Center FI*C Project No. C5257 age
A Division of The Franklin Institute FRC Autgnmont Neo. 13 | b
2inh and Race Soeets. Phila Pa 19102 /215, 4381600 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALlFlCATlON REVIEW OF EQU!PMENT ITEM NO. ___

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLI LE:

x Tne Licensee (has/haé-ne®) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there sre no
outstanding qualification deficiencies.

_11 The Licensee (has/hes—me®) proposa2d a corrective action for this equipment
item whose gualificaction has not been fully established.

Justification for interim operation (has ‘has not) been provided by the
Licensee for this equipment item.

x Correctiive action specified hy the Licensee:

X Equipment replacement with qualified equipment
— Equipment modification
. Equipment relocation above submergence level
__ Relocate or shield equipment from radiation source
Verify qualification by additional (testing/analysis)
Equipment relocation to a mild environment
Qualificetion testing of equipment in progress
Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for intur.m
operation.

z The Licensee (has wes-meot) provided a scnedule for the proposed
~orrective action. (Schedule for accomplishing the corrective
setion _ Dedd Quadedle ovioss )

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESU! TANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
Modification III.a Exempt
Il.a Qualification Not Established III.b Not in Scope

II.b Not Quzlified IV Documen<ation Not Available




! W NRC Contract No. NRC-03-79-118
[ Frankiin Research Center FRC Project No. C5257 Page
A Dwision of The Frankin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448.1000 | FRC Task Nc.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. __

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
DESIGNATION:
NRC REQUIREMENTS X = DEFICIE

pocumented Evidence of Qualification Adequate
Adequate Similarity Between Equijment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Establisned to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Tempera~ure/Pressure Exposure:

o Peak Temperature Adequate

0 Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
‘riteria Regarding Test Sequence Sa*isfied
Criteria Regarding Test Failures or Scvere Anom:.jas

(If Any) Satisfied

Criteria Regarding Functional Testing Sat sfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

[ FHETHTEE THT R

-

DESIGXATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modifi-ation

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

Il.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

III.b Equipment Not in the Scope of the Qualification Review

i Documentation Not Made Available

o
[
®
>

This equipment item was previously evaluated in Reference 37. See
Equipment Item description.




NRC Contract No. NRC-03-79-118
FRC Project No. C5257 Page
FRC Assignment Nc. 13 3a
FRC Task Mo 43

Frankiin Research Conter
A Division of The Franklin Institutg

20th and Race Streets. Phila  Pa 7103 (21 445 100X

-~

EQUIPMENT ENVIRONMEN" AL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. i 1

LICENSEE RESPONSE TO NRC SER

Yankee Rowe has previously provided documentation references which
provide a high degree of confidence that the existing Atkomatic
solenoid valves will perform their intended fur~ti>n. However, the

documentation does not meet DOR guidelines, so Yankee Rowe will replace

these v=lves with qualified solenoid valves as indicated by the revised
worksheec.

sPment cesign, this equipcment 43 slated 2o be replaced

ensistent culpment Zelivery time




NRC Contract No. NRC-03-79-118
ﬂ Franklin Research Center FRC Proiect No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 la
. 20th and Race Streets. Phila . Pa. 19102 (215) 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.

Equiprent Item No. 2 (Replacement equipment for Equipment Item 1)
Solenoid Valve Located Within Containment

Valccr Model V526-5820-9

Vapor Container Atmosphere Sampling (HV-SOV-1, =2)

Licensee Referen:e 1835

Required Operatiig Time: Loag term
TER Checksheet Nu. 2

Licensee Submitta.. HV1 [40]; "RC-designated Page II.7-1R

DESIGNATION :OR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(Sae Section 3 of this TER for Lesend)

R, T, QU, RT, P, H, CS, A, S, (R), M, I, Q¥ RPN, EXN, SEN, QI, RPS, None,

Not stated,(Not applicable)

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la

Summary of Licensee Responses to “he NRC SER 1b

Equipment Environment2l Qualification Summary Forms - 2

Licensee Response to NRC SER JFa, 3, X, 4

System Consideration Review 3, 4k, o, o, ¥, ¥
Equipment Environmental Qualification Review 5a, 5b, 5¢, 54, 5¢,.5f,

59. 5" 5(. ” gel)

Installed 1m. "essons Learned Implementation 6d, %
Equipment Sunc.ury

Maintenance and Rej i ament Schedule Summary Y4, M, 7%




,f[s_b NRC Contract No. NRC-03-79-118
LUU | Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Inst 1ute FRC Anlgnmom No. 13 ‘ b
20nh and Race Streets. Phila . Pa 19103 (215} 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICAZLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Egquipment replacement with qualified equipmant

Equipment modification

Equipment relocation above submergence level

Relocate or zhield equipment from radiation source

Verify qualification by additional (testina/analysis)

Equipment relocation to a mild environment

Qualification testing of equiyment in progress

Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nhas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action i .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)
wualified IT.c Qualified Life Deficiency
I.b Modification III.a Exempt
Il.a gualification Not Established III.b Not in Scope
II.b Not Qualified v Documentation Not Available

R [:I,_,,,f,,@,»\,//fu .Wuc”\— No. |




NRC Contract No. NRC-03-79-118
([ Frankiin Research Center FRC Project No. C5257 Page
A Divisiun of The Franklin Insttute FRC Assignment No. 13 2
20th and Race Streets. Phila . Pa. 19103 (215) 448- 1000 FRC Task No. 4¢3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2

SQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DFSIGNATION:
NRC REQUIREMENTS X = DEFICIE

Documented Evidence of Qualification Adegquate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Dearadation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Reguired)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

o0 Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequat~ly

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Seguence Satisfied
Criteria Regarding Test Failures or Se¢sere Anomalies

(If Any) Satisfied

Criteria Regardi.ig Functionzl Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-(588, Cat. I)

E

DESTGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modif .cation

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

Il.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

IIl.a Equipment Exempt From Qualification

III.o Equipment Not in the Scope of the Qualificaticn Review

v Documentation Not Made Available

[T Tk




“ﬂ( - NRC Contract No. NRC-03-79-118
U l,ﬂU Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC A'.‘Oﬂm.ﬂ' No. 13 5

20th and Race Streets Phila  Pa 19103 (215) 448-1000 FRC Task No. _¥“#

EQUIFMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. =<_

——

Checksheets & o % 5"1C— have been removed due to the

proprietary nature of information contained therein.




NRC Contract No. NRC-03-79-118
U Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin | siitute FRC Assignment No. 13 la

20th and Race Stzeets. Phila . Pa 19103 (215) 448-1000 FRC Task No. 4 4 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3_

Equipment Item No. 3
Motorized Valve Actuators Located in the Primary Auxiliary Building
Limitrrque Model SMB (Sizes 000, 00, 1)

Actuaces Valves for Recirculation Mode (MOV-SI-48, =49,
aad -514 through -518)

Licensee References 25, 42, 659, 662, 960, and 2876

Required Operating Time: 24 hours

TER Checksheet No. 3

Reference 37, Section 4,3.3.5

Licensee Submittal: SI8 [40]; FRC-designated Page I1.10-7

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, %, RT, P, M, CS.@S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3, 3, A

System Consideration Review o, 40, &, oL, o, ¥

Equipmert Environmental Qual_fication Review 5, M, 3 54, ¥, S5f,
5g, 5h, 5i, 9

Installed TMI Lessons Learned Implementation 5, oa

Equipment Summary

Maintenance and Replacement Schedule Summary 7, M, M




- NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257 | Page
\ The Franklin Institute FRC Assignment No. 13 Ib
l th and Race Streets. Phila  Pa 19 FRC TaskNo. __ 4

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ 3

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE

Licensee (has/sae-net) provided a response tc the SER concerns.

Licensee (has/mes-noty specifically stated that the equipment 1s
lified and/or will function when exposed to the applicable DBE
renmental service conditions.

Licensee has presented
standing qualification

Licensee (has/has not) - eCct i 2t ic £ equipment

whose qualification nas not been

interim operatio
eqguipment 1tem.
action specified
Equipment replacement wi quaiified eq
Equipment modification
Equipment relocation 2bove submerger
Relocate or shield equipme from radiation source
Verify gualification b dc onal esting/analysis)
Equipment relocati

Qualifi

equipment item

for interim

the proposed

corrective

the equipment i

environme

IN




°

ﬁ NRC Contract No. NRC-03-79-118
UU Franklin Research Center FRC Proje=* No. C5257 age

A Division of The Frankiin Institute FRC Assignment No. 13 2
20th and Race Streats. Phila . Pa 19103 (215) 448 1000 FRC Task No. Y43

EQUIPMENT ENVIRONMENTAL QUALIFiZATION REVIEW OF EQUIPMENT ITEM NO. .2

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adeguate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradaticn Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Reguired)
Program Eatablished to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

LT T

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

a Equipwent Qualified

.b Equipment Qualification Pending Modif.cation

I.a Equipment Qualification Not Established

iI.p Equipment Not Qualified

I1.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Eqguipment Exempt From Qualification

III.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[T

This equipment item was previously evaluated in Reference 37. See page 1A
Equipment Item description,




B — NRC Contract No. NRC-03-79-118

,ﬂﬁﬁ:nklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 3o

20th and Race Streets Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3_

LICENSEE RESPONSE TO NRC SER

The aging program describded in the dody of the cover letter (Section 3.7)
responds to the NRC concern.




( T NRC Contract No. NRC-03-79-118

.:Uﬁfnu!m Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 5t

20th and Race Streets. Phila . Pa 19103 (215) 448- 11100 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3_
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"ﬂ;’ NRC Contract No. NRC-03-79-118
LU0l Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 3¢
20th and Race Streets Phila - Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3
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) Franklin R=search Center FRC Project No. C5257 Page
FRC Assignment No. 13 Sh

A Diwision of The Franklin Institute

20th and Race Streets. Phila  Pa. 19103 (215) 448- 1630 FRC Task No. G

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .3
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A Division of The Frankiin Institute FRC Assignment No. 13 5)¢
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EQUIPIMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT iTEM NO. 3%
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ﬁ) NRC Contract No. NRC-03-79-118
Bu Frank"n Research Centzr FRC Project No. C5257 Page
A Divisic.s of The Franklin Institute FRC Assignment No. 13 | la
20th and Race Streets. Phila . Pa 19103 (215) 448-100 rnc'rmm.,ga} e

EGUIPMENT ENVIRONMENTAL. )JUALIFICATION REVIEW OF EOU'PMENT ITEM NO. £

Equipment Item No. 4

Hqtgrized Valve Actuators Located Within Cuntainment
Lis torque Model SMA-2

Sffet_.f ‘mjection Valve (CS~MOV-535)

Licensee References 25, 42, 659, 662, 960, and 2876
Requ.ed Operating Tir::: 0.5 hours

TER Checksheet No. 4

Refererce 37, Section 4.5.2.1

Licensee Submittal: SI9 [40]; FRC-designated Page I1.10-9

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, v, R, P, K, cS,(,)S, (R), M, I, UM, RPN, EXN, SEN, Q1) RPS, None,
No* stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NiC SER la, ¥, ¥, M

System Consideration Review 34, 0, 4, o, 4, &
Equipment Environmentai Qualification Review 5a, %8, 9, 34, %4, 5f,

5g, Sh, 5i, ¥

Installed TMI Lessons Learned Implementa‘ . on ba, o
Fquipment Summacy

Maintenance and Replacement Schedule Summary M, W, K
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Page
Ib

EQUIPMENT ENV'RONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4.

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CH ED ITEMS ARE APPLiCABLE:

! Tne Licensee (has/mes—mot) provided a response t> the SER concerns.

_J[.The Licensee (has/mas—nee) specifically stated that the equipment is
qualified and/or will function when exposed to the appl'icable DBE

environmental service conditions.

outstanding qualification deficiencies.

The Licensee has presented information which shows there are no

k The Licensee (haeshas not) proposed a corrective action for this equipment

item whose qualification has not Leen fully established.

Licensee for this equipment item.
Corrective :ction specified by the Licensee:

_ Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submerJence level

Relocate or sh _eld equipment from radiation source
_ Verify qualification by additional (testing/analysis)
_... Equipment relocation to a mild ervironment

__. Qualification testing of equipment in progress

___ Other (

Justificaticn for interim operation (has/has not) been provided by the

rperation.

action

fhe Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interum

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective

and/or should be exempted from environmental qualification.

The Licensee states that the equipment item does not require gqualification

DESIGE.TION CF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a yualified II.c Qualified Life Deficiency
I.b Mciification III.a Exempt
Qual:fxcatxon Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available
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—

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4.

EQUIPMENT ENVIRCNMENTAL QUALIFICATICSN SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = EFICIENCY

Documented Evidence of Qualification Adegquate
Ade uate Similarity Between Equipment and Test Specimen Establisi.ad
Aging Degradation Evaluated Adequately
Qualified Liie .r Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satistied (If Required)
Criteria Regarding Temperature/Pressure Exposure:
Peak Temperature Agequate
Peak Pressure Adequate
Duration Adequate
Required Profile Enveloped Adequately
Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
criteria Regarding Submergence Satisfied
Ciiteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies
(If Any) Satisfied
‘riteria Regarding Functional Testing Satisfied
riteria Regarding Instrument Accuracy Satisiiled
lest Duration Margin (1 hour + Function Time) Satisiied
_riteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

Equipment Qualified

Equipment Qualification Pending Modification

Equipment Qualification Not Estaklished

Equipment Not Qualified

Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

Equipment Exempt From Quaiification

Equipment Not in the Scope of the Qualification Review
Doc.aentation Not Made Available
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i{ EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

LICENSEE RESPONSE TO NRC SER

Qualification documents associated witnh this pilece of equipnent have been
evaluated and have bYeen found to meet the intent of the applicable
standards and is therefore qualified. Refer to latest revision of

k]

y=Ul0 VOTKsSheet
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Plc.
50

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

Criteria:

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

DOR Guidelines X ; NURSG-N588, Cat. I___; NUREG-0588, Cat. II .

Functional Test Description

(5.2.5/2.2.9/2.2.9)

Operating Conditions
(=/2.2.10/2.2.10)
Load/Cycles/Voltage/

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFLI _ATION (X OR
(DOR/0588~1/0588-11) SUBMITTAL DOCUMENTATION NOTE NO.)

L} 1] #
EQUIPMENT DESCRIPTICN : 4 21380 e !
1 M\oToR 2ED 1+ MoToK! vAlve !
Squipent Iype PVALY L P ACTUATOR X
o ﬁmﬂTOﬂ- . .
Manufacturer's Name : H = :
(5.2.2/=/=) IiMIToRGUE , LIM\TORQUE :
1, L ]
Mcdel Number (5.2.2/-/-) 1 SMA-2 . smB-‘P! X
' . - '
s€11al Number : —_— 3 \‘\bé@"': "01‘ {
! ! L p-s ¥
Features/Mounting H e - : L :
(5.2.6/=/=) ' ' ;
: S 3
Connections/Intecfaces H J— ! L s :
(5.2.6/=/=) : p g
: : :
Location/Elevation 1ConTAmMENT: A UTOCLAVE :
L} L] L]
Equipment ID No. ICS-Mov -53O) T :
L] L} L
WUALIFICATION REPORT : : 2
(8.0/5.0/5.0) : : :
cCTon W 2
Report 1D Number : ?S A2 -2(0': B : : x
Report Date 14-3-8) : e "}’01".
: ' i P-5f
Issued by P Rorten : Livss TORAUS :
L] 1] 1]
Prepared for : YREC : e ]
1 3 L]
. , BOPS3, Acron 15921 20 s .
referenced Reports f0¢44 5 : :
Qualification Method PANALYSIS ! S IMULTANEOU S A '
(5.1, 5.3/2.1, 2.4/2.1, : 1 SEQUEMTIAL TEST ,
L ' L]
QUALIFICATION TEST PROGRAM 8 3 -
' —— [ L '
: : :
: - :
: : :
: ) '
'
L]

Current/Freq.
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FQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4 _

-

|
|
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y

EQUIPMENT ENVIRONME: '™ 2L QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ 4

noone

NOTES :

Ll ssaidd e The ST “/'171@ myA
S ohearnes 260  whioh LeaZed ,_Zimg Ll A
M‘/ﬁ ,5 S Ve 2 0% 5 B 2 ‘

anui«z;m__éj 71«

Lt vl d il 01‘744&%«,&

9. 1/%1@*%%#%__

oy /J//fWJ‘ 59 aal M
J

Y ~
o oe Qo i mszg___ﬁ_/&._
it baw il aon Vo CovZacw rin

cmé,{'.a—/qmz a /LLM Mﬂﬂv«/‘td/
LerL L,L’ az_/f/)r/’ Aoz rf-q )LM(VWJJ Vot i m 144%_

of tcarsau &7@&1’/ Udlza st Mﬂ&

ol :;VIL d,)_{ ‘étl
5) The &Wa 42) hao
s 2 LR L /—C/;{ vom ZLQ»J AWMW'(
e d AaZ % (4&4 Z‘é‘ﬁéﬁﬁz Ce
N A2 LM"‘LL




Uﬁﬂﬁ Franklin Research Center

A Dwision of The Franklin Institute
7h and Race Streets. P Pa 19103 (215) 448- 1000

NRC Contract No. NRC-03-78-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No. 403

Page
50¢

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ 4

NOTES:

b,
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1.0l Franklin Research Center FRC Project No. C5257 Page

A Dwision of The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila  Fa 19103 (215) 448-1000 FRCTaskNo. <4 ¢ 2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5 _

- -

Equipment It=e lo. 5

Motorized Valve Actuator Locatigsd within Containment

Limitorque Model SMA-1

Shutdown Cooling System Isolation Valves (SC-MOV-551 through 554)
Licensee References 25, 42, 659, 662, 960, and 2876

Required Operating Time: 30 days

TER Checksheet No. 5

Reference 37, Section 4.5.2.2

Licensee Submittal: SCl [40]; FRC-designated Page II.1l1-1

DESIGNATION FOR DEFICIENCY IDENTIFIED BY IHE NRC €ik - CIRCLED ITEM(S) ON Y-
(See Section 3 of this TER for Legend)

R, T, @, RT, © H, cs,®) S, (R), M, I, @M, RPN, EXN, SEN, @I) RPS, None,
Not stated, Not applicable

LISTING OF \PPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Itemn la

Summary of Licensee Responses to the NRC SEx 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER Ja, 3}, 3¢, M

System ConsiGeration Review 2, W, 3, 3, 3, &
Equipment Environmental Qualification Review S5a, %, 5%, 54, ¢, Sf,

5g, 5h, 5i, ¥

Installed TMI Lesscns Learned Implementation 5, 6
Equipment Summary

Maintenance and Replacement Schedule Summary e, W, N




P NRC Contract Nc NRC-03-79-118
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UL ¢ranklin Research Cente FRC Project No. C5257
A Division of The Franklin Institute FRC Aulgnmont No. 13 l b
20th and Race Streets Phila Pa 19103 (215) 448. 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _J_

SUMMARY OF LICENSEE RESPONSES TC THE NRC SER -~ ONLY CHECKED ITEMS ARE APPLICABLE:

x Tne Licensee (|has/has—me+) provided a response to the SE* concerns.

The Licensee (has/haé—net) specifically stated that the equipmeut is
qualified and/or will function w.en exgosed to the applic:‘le DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualific.tion deficiencies.

The Licensee (hasyhas not) proposed a corrective action for this eqguipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the

Licensee for this equipment item.
Cre ~tion specified by the Licensee.

replacement with qualificd equipment
. =nt modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation s.ouice
Verify qualification by additional (testing/analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

Other ( , )

ARRARER

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY EASED ON REVIEW

- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
@I Duualification Not Established IIl.b Not in Scope

II.pb Not Qualified v Documentation Not Available
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UBJ Franklin Research Center FRC Project No. C5257 Page
A Dwision of The Franklin Institute FRC Assignment No. 13 2
20th and Race Streets Phila . Pa 19103 (215) 448. 1000 FRC Task No. z’é .Z

EJQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _\£

EQUIPMENT ENVI ONMENTAL QUALIFICATION SUM/ '.RY FORM

DESIGNATION:

NRC UIREMENTS X = DETICIENCY

Documeiized Evidence of Qualification Adeguate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequa®ely
Qualified Life ur Replacement Schedule Fstablished (If Required)
Prograa Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperac.re Adequate

o0 Peak Fiessu:e Adequate

o Duration Adequate

o Raequired Profile Enveloped Adequately

o0 Steam Exposure (If Required) Adequate

Reguired)

Criteria
Criteria
Criteria
Criteria

Regarding
Regarding
Regarding
Regarding

Spray Satisfied
Submergence fatisfiad
Radiation Satisfied
Test Sequence Satisfied

Criteria Regarding Test Failures or Severe Anomalies
(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Functicun Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

HERHHIRE G,

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipient Qualification Not Established pat
I1.b Equipment Not Qualified
Il.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified
IlI.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualifi~ation Review
v Nocumentation Not Made Available

This equipment item was previously evaluated in Reference 37,

' See page 1A
Equipment Item description.
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ENUIPMENT ENVIRONMENTAL QUALIZICATION REVIEW OF EQUIFMENT ITEM NO. S

LICENSEE RESPONSE TO NRC SER

Qualification documents associated with this piece of equipment ' ave been
evaiuated and have deen found to meet the intent of the applicable
standards and is therefore qualified. kefer to latest revision of

79018 wvorksheet.
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NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No.

Page
S0

EQUIFMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _S_

EQUIPMENT ENVIRONMENTAL QUALIFICATION <EVIEW

QUALIFICATION TEST PROGRAM

Functional Test Description
(5:2:5/2:2:9/2.2.9)

Operating Conditions
(=/2.2.10/2.2.10)
Load/Cycles/Voltage/

Criteria: DOR Guidelinss X ; NUREG-0588, Cat. I___ ; NUREG-0588, Cat. II "
NRC REQUIKEMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

L] 1] '
EQUIPMENT DESCRIPTION : ! !
Equipment Type tMpToR) 2ED I meToRIZED VALVE H

1 VALVE A(NIWQ A CTuATOR. '
Manufacturer's Name LLWMITORAME ! LivmaTORGUAE :
(5.2.2/=/=) : : :

: : :
Model Number (5.2.2/-/=) 1 SMA-41 1 SMB-@ A

' ' i ( are mala
Secial Number : — 1 1295964 o fg~5'¢)

L] ' )
Features/Mounting 3 - : — :
(5.2.6/=/=) : : 3

: - .
Connections/Interfaces $ — : —_— :
(5.2.6/=/=) : : !

: _ 3 .
Location/Elevation ConthmmenT! AutocLave '

L] L] L]
Equinment ID No. 16C-Mov - S8, 4 — .

1-532, 553,55y, "
QUALIFICATION REPOR? ! $ !
(8.0/5.9/5.0) H . :
Report 1D Number ! ACTOW 3 B¢¢¢ 3 X

115421-26 ¢ :(seeMi%>
Report Date ‘1gq.3-8y ¢ bh-F-F0 A =

L 1] L]
Issued by ! AcToV ! Lim i TORGUFE :

L 1] L
Prepared for ! YAEC ' L i mMITCRAUFE !

L} L 1]
Referenced Reports 180058 ACTOU | gm0, !

129093, t '
Qualification Method 3 : ! H
(5.1, 5.3/2.1, 2.4/2.1, 2.4) ! PA¥ALYSIS | SiMULTALEOUS € '

L] L 1]

L

L]

L}

'

Z

-

Current/Freq.

SEQUENTIAL |
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMTHT ITEM NO. 5

C.2 The below listed actuator "ct'rs centain materials similar to or better
than'the motor used on the actuator qualified in our Report B0003. On this
basis, 1t would be our op ﬁr‘*‘nn that ~eacr‘t B0003 could be used to support the
capability of the motor only (not including brake) to withstand radiation
only to the level stipulated in the rsoart,
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .S _

T Aw_ﬂ‘ m‘-;d.__/__/”_.&Z_x_ wmg

]2
(.AJJJ (’—3 L( [

) - o &
*»f.'/ﬂ".éﬁ«-z G;";Z(bé? s J/(-{/,c(_lag_/

[hes gt TtsH Lt LVLWMMZZ_O_

K V4 f &

yzy. : a@cd/ m/[a,./«/mmﬁ o Ziin o

'A"{'{vbv"'/ﬁ‘( & 5 ? H
7 . - /
5 ’Z( ALLLNCL /ff 5 ? M F ';'z/.j LA é;‘ fé'/( /—z/q;&
SMA_ccticaloey o TAheen 92

/

/ &/

< ; PO £ 277
f ) " p 3~

il A AN
:...'//;-n:a.ﬁé o ‘21*_ Ll AUA" C».«/% /'4u 'M

-

|

. B /15 A~ A /
AN [ AL ,& Ae 1AL i LltlLak (oL ek e, [ 4L

\‘('LLF-Q( L . AL 1.'V’~L,;’1n4ﬁ Ztﬁ,( R

28 g LA Ll 2 7.3 Ij» Ac/w/i-/ 2 leng
- 4_

"
y,

f£~3

S K

-

"\k (:/)u,g_ 4

y e )
L — (AP ALY TR ALLL

V"i«/ 2L C/;(’

/7




r(% NRC Contract No. NRC-03-78-118
ﬂﬂ Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 S5h
20th and Race Streets. Phila - Pa. 19103 (215) 448-1000 FRC Task No. 3

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _S_

NOTES .
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVILIW OF EQUIPMENT ITEM NO. ¢ _

Equipment Item No. 6 (TM1 Action Plan Item)
Radiation Detectors and

Associated Cables Located Withian Containment
'v'l{‘f-)rt‘r’n Hﬁ(!t'l 577

High Range Radiation Monitor (RM-130, RM-131)
Licensee Reference 2883

Required Operating Time: Long term

TER Checksheet No. 6

Ref . 7 Q o9
Reference 37, Seccion 4.7.2

C
cersee Submittal: AM1 [49]

, FRC-designated Page II.1l-1

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 .f this TER for Legend)

R, T, QU, RT, P, H, CS, A, S, (R), M, I, QOM, RPN, EXN, SEN, QI, RPS, None,

e ——

Not stated, (Mot appnca;l?

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item

Summary of Licensee Responses to the NRC SER
Equipment Environmental Qualification Summary Forms
Licensee Response to NRC SER

System Consideration Review

Equipment Environmental Qualification Review

Installed TMI Lessons Learned Implementation
Equipment Summary

Maintenance and Replacement Schedule Summary




{%‘ NRC Coniract No. NRC-03-79-118
JLB Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Inst.tute FRC Assignment No. 13 | b
20th and Race Streets. Phila . Pa 1916 (215) 448 1064} FRC Task No. 467

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE ‘i PLICABLE:

———

Tne Licensee (has/has not) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will functicn when exposed *> the applicable DBE
environmental service conditions.

z The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been tully established.

vustification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Lorrective action specified by the Licensee:

Equipment replacement with qualified equipment

Lyuipment modification

Zcuipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify gqualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of egquipment 14 progress

Other ( )

The Licensee has provided other 'n’ormation :or this equipment item
that can be construed as a basis [.r justification for interim
operation.

The Licensee (has/has not) proviwuad a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualific«tion.

DESICNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORZ BASED ON REVIEW
- CIiRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified Il.c Qualified Life Deficiency
I.b Modification III.a Exempt
(lIIl.aygualification Not Established III.b Not in Scope

II1.b Not Qualified v Documentation Not Availabhle
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&_

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NEC_REQ!TREMFNTS

Documented Evidence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately

Qualified Life or Replacement Schedule Establ.shed (If Required)
Program Established to Identify Aging Degradat:ion

Criteria Regarding Aging Simula*ion Satisfied (If

Required)

Criteria Regarding Temperatur=/Pressure Exposure:

G
o
Q
Q
Q

Criteria
Criteria
Criteria
Criteria
Criteria

(If Any)

Peak Temperature Adeguate

Peak Pressure Adequate
Duration Adequate

Required Profile Envelop~d Adequately
Steam Exposure (li Requi:azd) icequate

Regarding Test
Satisfied

Regarding Spray Satisfied

Regarding Submergence Satisfied

Regarding Radiation Satisfied

Regarding Test Sequence Satisfied

tfailures or Severe Anomalies

Criteria Regarding Functional Testing Saticfied

Criteria Regarding Instrument Accuracy Satisfied

Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

i

L FEEEEEEE TS

DESIGNATION:
X = CATEGORY

Pending Modiiicaticn
Not Established

Requirements Except Qualified Life
Justified

Equipment Not in the Scope of the Qualification Review

NRC QUALIFICATION CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification
I3 Equipment Qualification
II.b Equipment Nct Qualified
Il.c Equipment Satisfies All
or Replacement Schedule
IIl.a Equipment Exempt From Qualification
III.D
v Documentation Not Macc

Available

2 W%MMAMM

[ TH
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| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF ECUIPMENT ITEM NO.

L

——— - —

LICENSEE RESPONSE TO NRC SER

The qualified life of this equipment will be maintained by the plaut
mainteuan~e and surveillance program.

documents associated with this oiece of equipment have been
e >een ° ind to meet the netent 4 tcae 3?'1-'.:.1'::.8

tOorTe Sua.Sil o » ele t0 .atest revis.on
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LEC)UIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _o

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria:

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588=11)

DOR Guidelines X ;

LICENSEE
SUBMITTAL

NUREG-0588, Cat. I___

NUREG-(588,

QUALIFICATION
DOCUMENTATION

Cat.

II .

DEFICIENCY

(X OR
NOTE NO.)

EQUIPMENT DESCRIPTION
bquipment Type

Manutacturer's Name
(5.2.2/=/=)

Model Number (5.2.2/=/-)

Serial Number
Features/Mounting
(DeleB/=/=)
Connections/Interfaces

Qe b0/ =/")

Location/Elevation

Equipment IL NoO.
JUALIFICAT.
8.0/5.

report

N REPO

U/5.0)
Number

A

report vate

[ssued

oYy
for

Prepared

rReferenced Repg

(-

Qualificaticon Method

oo m -~
I'EST PROGRAL

%13 1 Tact Dear
runctional Test Des

QUALIFICATION

\ . - -~ -~ .o -
Lad/Cycles/Voltage,
current/rreq.

.
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= NRC Contract No. NRC-03-79-118

J..GL Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 5 b
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EQUIPMENT ENVIRUNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

1] L] '

Acceptance Criteria ! s i3b:‘:: "*’E""' RADIATIIN,
(5u4.5/2.2.1/2.2.1) ' : g :
. . L

Avcuracy (5.4.5/=/~; : ! WITHIN 36" Lo SPEL:
1 1 L]

Number of Specimens ! 2 o :
- y 2 DETECTORS WITH '

- . '\ :— QLF_S -

Yest Instrume: s Calibrated ! : AssotIATED CAD :
' l .

Safety Function (Active/ !%\%\":1 : !
Passive) (=/2.1.3/2.1.3) ‘RamiATION ° :
tMon (TORL - ]

Test Duration (5.2.1/-/-) H : 30 DAYS :
' L] L

Accident Duration (Envir. : : :
Above Normal) (5.2.1/-/=-) : : .
L] ' '

Required Function Time PLanG TERM !long TerR M 2
. 1 '

Test Sequence (General) : : y : ; .
(5.2.3/2.3.1/2.3.1) : 1TAJoPER /RAD/sELS / '
H ! STM+CHSP '

Test Sequence (NUREG-0588, : H -
Cat. I) (=/2.3.1/-) : : :
: : ‘

1. Representative Sample : : -

2. Baseline Data : : :

3. Performance Extremes : s :

4. Thermal Aging : : 5

5. Radiation Aging : : :

6. #waar Aging : : -

7. Vibration/Seisu.ic : : :

8. UBE Exposure . : .

9. 2ost-DBE Exposure : - :
10. Irnspection : . .

| : 240 @ 151°C %or :
Mlng : :DE'ET,":;Q- WIiTH 3-3" .
{(5.7.4, 7.0/4.0/4.0) ! L CABLES -
Thermai Aging/Basis ! 1240 W@ 85°C Sor _ :

: IDETECTOR WITH =C 134}
Material Aging : e _ .
Evaluatior (7.0/=/=) ! 1 Arrherus ANALY = !
' 1PresenTeED N & '
Materials Susceptible : 1 TEST PLan =l H
(Thermal) (5.2.4, 7.0/=/=) . YTaeLe ¢ SEALPAATES ALS
' L '
Radiatio:n Aging, Type : g '




] NRC Contract No. NRC-03-79-118
l FRC Project No. C5257 Page
FRC Assignment ive.. 13 | _ 5¢
(2194481000 | FRC Task No. 43

EQUIPMENT ENVIRONMENTA.. QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. o

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE NO.)

A4 M\r4Q

. . Cale
Radiation Aging, Dose (rd) 220 Mrg
Radiation Aging, Dose Rate
Radiation Aging, Method

Materials Susceptible
(Radiation) delo by 7

oV

Jperational Aging
-/&.2/~)

naitioning

1

Juaiiilea Life Claimed

Established (5.2.4/4.10/-)
Normal Ambient Temperature
Normal Amplent Radiation

mal Ambient Humidity

liance anga

enance




S NRC Contract No. NRC-03-79-118
1 | Franklin Research Center FRC Project No. C5257 Page
\ A Division of The Franklin Institute FRC Assignment No. 13 5 d
20th and Race Streets. Fhila  Pa 19103 (215) 448-1000 FRC Task No. N Jéé

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&_

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)
ACCIDENT CONDITIONS
LOCA/MSLB/HELB/Uncontrolled el .

(4.1, 4.2, 4.3.1, 4.3.3/ LOCA/MSLE s | OCA

1.1, 1.2, 1.5/1.1, 1.2, 1.5)
Radiaticn Type

Radiation Dose (rd)
(4.1.2/1.4/1.4)

Radiation Lose Rate (rd/hr)
Radiation Qual. Method
(5.3.1/=/=)

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

Equipment Susceptible to
Beta Radiation (4.l1.2/-/-)

Radiation Dose (Normal +
Accident) (4.1.2/-/-)

Platewut Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
(8:¢2s27/0:4.7/1.4,7)

po
(o AN A

- 4= S s S am teoam b= aw e

TreLuoep 1N Aeng Dos

NA

NA

NA

e te to se e S @ te W sw P tw e te fe sa t= s t= e O

v OP BB SW $@ §® 6 BE A6 60 00 9O So AW IO IS 8O T S 9% IS 2% ¢S 48 W W e oS .-
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| Franklin Research Center FF: Project No. C5257

A Division of The Frankiin Institute FRC Assignment No. 13 ,
20th and Race Streets. Phila . Pa. 19103 (215) 448- 1000 FRC Task No. ..1 0 E‘

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _2

NRC REQUIREMENTS DEF."TENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE No.)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

Rate of Temp./Fress.
Increase

4
(7
o Vi B O

Peak: °F/psig/Fi!/Time
Decrease To: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time /20/100/26k

Decrease To: °F/psig/RH/Time

Gw Sm aw e Smam A s s s

Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,
2.2.6/ 2¢9.Cp 2.2.6)

Spray Qualification Method
{(5.3.2/1.3, 2.2.8/1.3,

2.2.8)

.
-
'
.
'
.
'
B
'
.

“ B Tw aw e aw fe e feaw e

‘- b -

Spray Composition
(4.1.4/1.3, 2.2.8/
L.j, s’..n..d]

Spray Density pgwm“ttz)
Spray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

T E T L L T T
S s T tm e At de feam te s

In-Leakage Considered
(5.2.6, 5.3.2/=/=)

Time to Submergence

Dust Environment

(=/2.2.11/2.2.11)

e s e tw tw -
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FRC Task No. A%

Page
Se,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _(?_

NRC REQUIREMENTS DEFICIENCY
WITH SECTION PEFERENCE LICENSEE QUALIFICATIONF (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NCTE No,'!

'

| ENVIRONMENTAL PROFILE !

OF ACCIDENT CONDITIONS MSLB

. : NOTE 3

Rate of Temp./Press. 3.4 /0,32 ¢

i,

Increase ?ersec? j :

Peak: °F/psig/RH/Time .365/32ﬁ°%b05
: SEE Se,

Decrease To: °F/psig/Rii/Time 300/21/00h8nd

Decrease To: °F/psiy,'RH/Time 200/‘2»/100/3>k

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,

2,2.6/1.4.5.C, 2.2.06)

NA

Spray Qualification Method
{5:3:23/1:3; 2:.2:8/1.3;
2.2.8)

NA

G tw wm Aw Ae e g e e fmae STm e S Am e e Am sm fw m e aw e

Spray Composition
(4.1.4/1.3, 2.2.8/
1.3, 2.2.8)

Spray Density (gpm/ftz)
Spray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In-Leakage Considered
(5:2.6; 5.3.2/=/~)

Time to Submergence

Dust Environment
(=f3.2.13/3.3.13%)

S gw S e tw am St am fwm e te s b -

120/2/100/271

e S e = tw aw Tm aw e Bw e Aw tw tw fmtm tm s tm A e -
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EQUIPMENT ENVIRONMENTAL QUALIFICAYION REVIEW OF EQUIPMENT ITEM NO. _&

NOTES :
1. C a0 namﬂgﬂ Q01341 .. O Cotoctou® 10D
_AM_MM 41 Med , c0Q0s
.Q.&.a&ﬂa B18-! om@Q Qotackec® 104 e

g Q. X0 220 M.

__Q:Q_ﬂ_._ﬁah.:m_c.n.ﬂ&.g,.
cuXical Lol reopoct Ko Me o0, .Lﬁﬁ ggz
: : oo t.

. :\glﬁ .%Hmﬁd o M a. LOCA

A;&mmw_&_;m%ﬁu a,w@, AN ST

WG, 91007, -

3. 1.8, MSLD .‘QLQJE\F‘ Juna s ot "“L\\N-_C__\‘I‘-JC‘(\\.- ey

;_&.L \_hix‘\ C.CW\&{\‘L\..L (i AR T*“:M&J_ \s ) Cito ‘L_’ LS v 3 & 70 {\
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Page
59

lEOUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &

f

NOTES:
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o

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ &

—

INSTALLED TI LESSONS LEARNED IMPLEMENTATION EQUIPMEN. SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment locatec in harsh environnents required for T™I
Lessons Learned Implementation. The objective is to evaluate qualification
documentalion of equipment within the scope of JE Bulletin 79-01B, Supplement
3 (item 2), in accordance with criteria establisl.ed by the NRC (see Section 2
Of this report) in a manner identical to the evalvation of all other safety-
related electrical equipment. The scope of this review is limited to TMI
Action Plan equipment as=zo” {ited witn specific sections of NUREG-0737 whic
have an installation implementation date of January 1, 1981 (sections are
ldentifiec relow). Where applicable, a review is to be performei on installed

equipment with implementation dates after January 1, 1981 if adequately
ldentified by the licensee.

This plant is a PWR_X , BWR .

The NSS5S Vendor 1s Westinghouse (W)_)( » Babcox & Wilccex (BawW)
Combusticn Engineering (CE) + General Electric (GE)

with respect to this equipment item, it is noted (applicable section checked;:

The Licensee does not provide adequate information with respact to
ldentirication of TMI Action [lan equipment installed »s of 1/1/81.

)x; The Licensee has not provided the correlation of this equipmeat item with
the specific sections ot NUREG-0737. |[The cor ¢lation is ~ewded to ensure
that all items are included in the review, €.g., if a trangmirter is
identified as a ™I Action Plan item, arz the cable and the “s2rminal
blocks assoclated with the device also identified?]

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualificccion
criteria (NUREG-0588 or DOR Gu‘ .elines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 techinical area.

I'he Licensee has requested extensions of implementation dates.

he Licensee has stated tnat this equipment item is associated with the

-

following section of NUREG-07.7. (This list of applicable NUREG-0727
Ssectione nhas peen 1dentified by NRC as sections within the scope of this
review) :

11.B.3 (ALL/1-1-8l) Post-Accident Sampling Capability of Reactor

-oolant and Containment

I1.0-3 (ALL/1l-1-8l) Direct Ind.cation of Relief and Safety Valve




NRC Contract No. NRC-03-79-118

Franklin Research Center FRC Project No. C5257 Page

v

vision of Tie Franklin institute FRC Assignment No. 13 6b
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| EQUIPMENT ENVi3ONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _©_

II.2.1.2 (PWR/1-1-8'). Auxiliary Feedwater System Automatic Initiation
ana Flow Indication

i1.E.3.1 (PWR/1-1-8l1) Emergency Power Supply for Pressurizer Heatzrs
(Safety-Grade Interfaces

II.E.4,.1 (ALL/7-1-8l) Dedicated Hydrogen Penetrations
II.E.4.2 (ALL/1-1-8l1) Containment Isolation Dependability

Instrumentation for Detection of Inadequate Core

r

.G.1 (PWR/1l-1-8l) Emergency Power Pressurizer Equipment
Grade Interfaces)

I1.K.2.10 (PWR/BaW/7~1-81) Safety-Grade Anticipatory Reac

I1.K.3.9 (PWR/W/1-1-8l) PID Controller Mcdification (If Hardware
Change Involved)

v

1.K.3.12 (PWR/W/1-1-81l) Anticipatory keact .® upon Turbine Trip

I1.K.3.13 (BWR/GE/7-1-8l1) Separation of t} . and RCIC Initiation
Signals

21K 3:15 (1 GI L~¢ PL. 7ention of Spurious Isolation of HPCI and
RCIC Sys 5

.K.3.19 GE, Interlock on Recirculation Pump Loop

[T.K.3.2] 7 Restart of Core Spray and LPCI Systems
Hardware
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EQUIPMENT ENVIRONMEMTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Z_

Equipment Ttem No. 7 (TMI Action Plan Item)
Acoustic Accelerometers Located Within Containment
Babcock & Wilcox

Valve Position Indication (PR-ZE-1A, B, C)
Licensee reference not cited

Required Operating Time: Long term
TER Checksheet No. 7

Reference 37, Section 4.7.1
Licensee Submittal PR [40]; Fi"-2:signated Page 11.9-3

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QU, BT, ¥, H, CS, A, S, R}, M, I, i, RPM, EXN, SEN, QI, RPS, None,

Not stated,(Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Suimnmary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, M, ¥, M

System Consideration Review 44, 3, 3, M, M,

Equipment Invironmental Qualification Peview 54, 3%, 3, 34, 3¢, 3¢,
6, R, H,

Installed TMI Lessons Learned Implementation 6a, O

Equipment Summary

Maintenance ard Replacement Schedule Summary M, R W
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _7_

—— —_— —

Licensee (has/has not) provided a response tc the SL? concerns.

fhe Licensee (has/has not) specifically stated that the eguipment is
qualified and/or will function when exposed to the applicable DBE
environmenta’ service conditions.

I'he Licenses has presented orl 2 aich 1ows there are no
cutstandirg qualificaction

The Licensee (has/has-nee’ proposed a corrective action for this equipment
ltem whose gqualification has not been fully established.

ustification for interim operaticn (has/has not) been provided by the

Licensee for thls equipment 1tem.

Corrective action specified by the Licensee:
Equipment replacement with qualified ¢ juipment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing/analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progr

Uther |

Licensee has provided ott intormation for
can be construed as a basis for justificati

cion.

1censec a8/ neé ! ovided a schedule

ve action. 5ch ] .mplishing

1see states that the equipment item does ju gualification

should be exempted m environmental

)F RESULTANT NRC QUALT

FICATION EVALUAY .ON CATEGORY RASED ON REVIEW

$ (See Section of this T:ZR Legend)
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/_

NRC REQUIREMENTS

EQUIFMENT ENVTRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

X = DEFICIENCY

Documented Evidence of Qualification Adeguate

Adequate Similarity Between Equipment and Test Specimen Establishea
Aging Degralation Evaluated Adequately

Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation

*riteria Rega:ding Aging Simulation Satisfied (If Required)
Criteria Rega:rding Temperature/Press.ire Exposure:

o]
Q
o
o
o

Peak Temperature Adeguate

Peak Pressure Adequate

Duration Adeguate

Required Profile Enveloned Adequately
Steam Exposure (If Rejuired) Adegquate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Seguence 3atisfied
Criteria Regarding Test Failures or Severe Anomalies
(If Any) Satisfied
Criteria Regarding Functio~al Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-(0588, Cat. I)

D TEEETETE T

NRC QUALIFICATION CATEGORY

o
%
)

Equipment Qualiified

Equipment Qualification Pending Modification

Equipment Qualification Not Established

Equipment Not Qualified

Equipment 3Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

Equipment Exempt From Qualification

Equipment Not in the Scope of the Qualification Review
Documentation Not Made Avalilable

1=

]

g g
et
O
=B
" e

[ TR
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| EQUIFAENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO
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- NRC Contract No. NRC-03-79-118

UUHL Frankiin Research Center FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC Assignment No. 13 60
20th and R . Streets. Phila Pa 19161215 448.1000 | FRC Task No. 46

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _T_

LNSTALLED T™I LESSONS LEARNED IMP MENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmer al qualificaticn of safety-
related electrical equipment located in harsh environments requirec for TI
Lessons Learned Implementation. The objective is to evaluate quralification
documentation of equipment within tne scope of IE Bulletin 79-01B, Supplement
3 (item 2), in accordance with criteria established by the NRC (see Section 2
of tnis report) in a manner jdentical to the evaluation of all other safety-
related electrical equipment. The scope of this review is limited to T™I
Action Plan equipment associated witn specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identifieud below). Where applicable, a review is to be performed on installed
equipment with implementation dates after January 1, 1981 if adequataly
identified oy tae licensee.

This plant 1s a PWR X , BWR »
The NSSS Vendor 1s Westinghouse (W) X , Babcox & Wilcox (B&W) ’

Compusction Engineering (CE) , General Electric (GE) .

With respect Lo this equipment item, it is noted (agpplicable section checked):

The Licensee does not provide adecuate information with respect to
identification of ™I Action Plan equipment installed as of 1/1/81l.

The Licensee has not provided the correlaticn of this equipment item with
the specific sectionc of NUREG-0737. |[The correlation is needed to ensure
thac all items are included in the review, e.g., if a transmitter 1is
identified as a ™I Action Plan item, are the cable and the terminal
blocks associated with the devic2 also .dentified?]

The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so0 thut the appropriate gqualificaticn
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Jwners' Group position with respect
to a NUREG-0737 technical area.

The Licensee has reguested extensions of implementation dates.

The Li:ensee has stated that this eguipment i1tem is associated with the

following section of NUREG-0737. (This list of applicablie NUREG-0737
sections nas been identified by NRC as sections within the scope of this

review) :

___I1.B.3 (ALL/l-1-8l) Post-Accident Sampling Capability of Reactor
Ccoclant and Containment

& II.D.3 (ALL/l-1-8l) Direct Indication of Relief and Safety Valve
Position




Tﬁ; NRC Contract No. NRC-03-79-118
UUUU Frankiin Research Center FRC Project No. C5257

A _nwision of The Franklin Institute FRC Assigriment No. 13
20th and Race Streets. Phila  Pa 19103 (215} 4481000 FRC Task No. &/ A3

Page
la

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQIPMENT ITEM NO. 2
e — — e
Equipment Item No. 8 (TMI Action Plan Item)
Acoustic Transmitters Located Within Containment
Babcock & Wilcox
Valve Position Indication (PR-ZT-1A, B, C)
Licensee reference not cited
Required Operating Time: Long term
TER “hecksheet No. 8
Reference 27, Section 4.7.4
Licensee Submittal: PR7 [40]; FRC-designated Page I11.9-5
DESIGNATION FOR DEPICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Sect.on 3 of tnhis TER for Legend)
R, T, Qv, RT, P, H, CS, A, S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, Ncne,
Not stated, (Not applicable )
LISTING CF APPLICABLE CHECKSHEETS:
Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Respcnses to the NRC SER 1lb
Equipment Environmental Qualification Summary Forms 2
Licensee Rcsponse to NRC SER 3a, 30, X, M
System Consideration Review 49, 3, ¥, ¥, ¥, ¥
Equipment Environmental Qualification Review 3, %, 9%, %, %. %,
%, 3K, M, X
Installed TMI Lessons Learned Implementation 6a, b

Lguipment Summary

Maintenance and Replacement Schedule Summary >, 14, =




.W,S NRC Contract No. NRC-03-79-118
HHr : Page
L[ Frankiin Research Center FRC Project No. C5257

A Division of The Frankiin Institute FRC Assignment No. 13 )
20th and Race Streets. Phila  Pa 19103 215) 4481000 FRC Task No. YE3

LEQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _P.

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee ‘has/has not) provided a response to the SER concerus.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will tunction when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which showc there are no
outstanding qualification deficiencies.

x The Licensee (has/saes-nmet) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for inter:m operation (has/has not) been provided by the
Licensee for tnis equipment item.

" " = .
a Corrective action specified by the Licensee:

Equipment replacement with qualified equipmen®
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qua'ification by additional (testing/analysis)
— Ecuipment relocation <o a mild environmer:
_A( Qualification testing of egquipment in progress
Other ( )

The Licensee nas provideu other information for this equipment item
that can be construed as a Lasis for justification for interim
operation.

k The Licensee (#a8/nAs not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action )

The Licensee states that the equipment item does not require gualificarion
and/cr should be exempted from environmental gqualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
Modification III.a Exempt
Il.a Qualification Not Established II1.b Not in Scope

II.b Not Qualified Iv Documentation Not Available




- [ NRC Contract No. NRC-03-79-118
UUU Frankiin Research Center | FRC Project No. C5257
A Division of The Frankiin Institute FRC Assignment No. 13
20th and Race Streets Phila . Pa 19103 (215) 448- 10X FRC Task No ‘/dc ?

> I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW Or EQUIPMENT ITEM

—

IPMENT ENVIRONMENTAL

DESIGNATION:
= DEFICIENCY

»gt Specimen Established
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Page
3o

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ &

LICENSEE RESPONSE TO NR” SER

“his i{s a TMI related item. The qualification program addressing
all environmental parameters is present.y {n progress.
of this test program, all necesrary g.alification informa*ion will

be reviewed to provife adequate qu:iification documentation.

Upon :omp.etion
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NRC Contract No NRC 03-79-118

U U Franklin Research Ce “ier FRC Project No. C5257 Page
A Division of The Franklin Institute “AC Assignment No. 13 la
20th and Race Streets. Phila  Pa 19103 (215) 448.1000 FHC TaskNo. _4 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM ~O. 9_

Equipme-t Item No. 9 (TMI Action Plan Item)

In-Core Thermocouples

Thermo-Electric Model WESPEC 676511

Subcooling Margin Monitor Imput (MC-TD-D1, 2, 3, &4, 5, ©; MC-TD-El, 2, 3, 4,
5: MC-TD-C2, 3, &4, 7 6; MCTD-G3, 10 MCTD-B3, 4, 5, 7: MCTD-A4, 5; MCTD-F7;
MCTD-H2, 5, 7; MCTD-K6)

Provides Continuvous Tes2rature Indication

Licensee reference not cited

Required Operating Time: Long term

TER Checksheet Nr. 9

Reference 37, Section 4%.6.6

Licensee Submittal: MCl0 [40]; FRC-designated Page 17.8-5

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE YRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, v, BT, P, B, ¢5,(R)S, (R), M, I, WM, RPN, EXN, sz-:u, RPS, None,
Not stated, Not ocpplicable

LISTING OF APPLICAB..E CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER ib

squipment Environmental Qu.'ification Summary Forms <

Licensee Response to NRC SER Ja, W, X, ¥

System Consideration Review 44, 30, 4, ¥, ¥, ¥

Equipment Environmental Qualification Review 5, 5¢, 9, 34, %, 5¢,
3, M, M, A

In:ctalled TMI Lessons Learned Implementation 6a, €b

Equipment Summary

Maintenance and Replacement Scheuule Summary 4, M, ®




TS NRC Contract No. NRC-03-75-118
.a'uﬂ'..' Franklin Resear~h Center FRC Project No. C5257 Page
A Division of The Franklin Institure FRC Assignm«nt No. 13 Ib
20th and Race Streets. Philz  Pa 19107 ( 215) 4481000 FRC Task No. .

EQUIPMENT ENVIRONMENTAL QUALIFICATION “EVIEW OF EQUIPMENT ITEM NO. _7_

SUMMARY OF LICENSEE RESPONSES T0 THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

z Tne License2 (has/mes—met) provided a response to the SER concerns.

—._ The Licensee (has/has not) specifically stated that the egquipment 1is
gqualified and/or will function when exposed to the applicable DBE
e ironmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

Z The Licensee (has/eas—aes+ proposed a corrective action for this equipm: nt
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for tnis equipment item.

x Corrective action specified by the Licensee:

Equipment replacement with qualifiea equipment

Equipment modification

Equipment relocation a.ove submergeonce level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

~ther ( )

NI

The Licensee has provided other information for this ejuipment item
that can be const.ued as a basis for justification for interim
operation.

k The Licensee (l[Lis/eae—meot) provided a schedule for the proposed

corrective action. (Schedule for accomplishing the corrective
action /12/2/ )
7

The Licensee states that the equipment item doces not require qualification
and/or should pe exempted from environmental qualification.

DESIGNATION JF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section J of this TER for Legend)

I.a ygualified II.c Qualified Life Deficiency
(I.b> Modification III.a Exempt
Il.a Qualification Not Establisned II1.b Not i1n Scope

II.b Not Qualified 1v Documentation Not Available




ﬁ NR” Contract No. NRC-03-79-118
[ Frankiin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment Nc. 13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 | FRC Task No. Y53

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _7

EQUIPMENT ENVIRON (ENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
Lial REQUIREMENTS X = DEFICIENCY
Documented Evidence of Qualifica:ion Adegquate ‘K

Adequate Similarity Between Equipment and Test Jpecimen Established
Aging Degradation Evaluater Adequately
Qualified Life ~r Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

o0 Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adeguate

0 Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regasding Spray Satisfied
Criteria Regarding Submergence Satisiied
Criteria Regarding Radiation Satisfied
Criter 31 Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfiled
Criteria Regarding Instr ment a-curacy Satisfied
Test Duration Margin (1 nour + #."cuion Time) Satisfied
Cr.teria Regarding Margins Satisfied (NUREG-0588, Cat. I)

T T FEH

III.o Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATRGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification X
II.a Equipment Qual. €ication Not Estaclished
II.t Equipment Not Qualified
I1.¢c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified
III.a Equipment Exempt From Qualification




{ NRC Contract No. NRC-03-79-118

U000 Frankiin Research Conter FRC Project No. C5257 Page
A Division oi The Fra nute FRC Assignment No. 13 31c

20th and Race Streets. Phila  Pa 19103 (215) 448-1000 FRC Task No. ﬁh :

EQUIPMENT ENVIRONMENTAL C'!ALIFICATION REVIEW OF EQUIPMENT ITEM NO. _9

LICENSEE RESPONSE TO NRC SER

The thermocouples provide information to the saturation meter as a

T™I requirement. The connection of the extension wire to the
thermocouple i{s made at the reactor head and is in an enclosure.

Since this conn ction could be exposed to a steam environuent, Yankee
Rowe will have tests performed to assure the connections are qualified
to current requirements. We have a contract with Acton Environmenta’
Testing Corporation (see Reference 028) to test the iucore therwocouple
connections to the requirements of IEEE 323-1974. These tests will
envelope the Yankee Rowe environmental parameters. Upon completion

of the test, a report will be available. The expected completion

of these tests is 12/81.

. £ ult
Jualificasion testing is currently Deing ~andyuzted on this plece of eculvment.
vman samsletien of cesting, repcris will be Teviewec tO provice acequate

qualificazion documentation.




AN NRC Contract No. NRC-03-79-118 Pa
UL Franklin Research Center FRC Project No. C5257 Qe
A Division of The Franklin Institute FRC Assignment No. 13 60
20th and Race Streets Phila Pa 19103 (215) 4481000 FRC Task No. (a2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

INSTALLED TMI LESSONS LEJINED IMPLEMENTATION EQUIPMENT SUMMARY

NKC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for TMI
Lessons Leared Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, Supplement
3 (item 2), in accordance witn criteria establisned by the NRC (see Section 2
of thic report) in a wanner identical to the evaluation of all other safety-
related electrical equipment. The sccpe of this review is limited to TMI
Action Plan equipmen’ associated witr specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1961 (sections are
identifieu below). Where applicable, a review is to be performed on installed
equipment with implementation dates after January 1, 1981 if adequately
identified oy the licensee.

This plant is a pwr X , BWR .
The NSSS Vendor 1s Westinghouse (W) i , Batcox & Wilcox (Baw) ’
Combustion Engineering (CE) , General Electric (GE) -

With respect to this equipment item, it is noted (applicable section checked):

The Licensee does not provide ade juate information with respect to
identification of ™I Acticn Plan equipment installed as of 1/1/81l.

The Licensee has not provided the correlaticn of this squipment item with
the specific sections of NUREG-0737. |[The correlation is needed to ensure
that a.l items are included in the review, e.g., if a transmitter is
identified as a ™I Action Plan item, are the cable and the term.nal
blocks associated with the device also identified?]

The Licensee h&s not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
criteria (NUREG-0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Groug position with respect
to a NUREG~-0737 tecnnical area.

The Licensee has requested extenzions of .mplementation dates.

The Licensee has stated that this equipment item is associated with the
fol.owing section ci{ NUREG-0737. (This list of applicat.e NUKEG-0737
sect.ions nes been identified by NRC as sactions witiiln the scope of chis
review) :

II.B.3 (ALL/Ll=-1-8l) Post-Accident Sampling Capability of Reactor
Coolant and Containment

II.D.3 (ALL/l-l-8l) Direct Indication of Relief and Safety Valve
Position
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FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQIIIPMENT ITEM NO. 9

II.E.l.2 (PWR/1l-1-8l, Auxiliary Feedwater System Automatic Initiation
ana Flow indication

II.E.3.1 (PWR/1l-1-8l) Emercency Power Supply for Pressurizer Heaters
(Safety-Grade Interfaces

II.E.4.1 (ALL/7-1-8l1) Dedicated Hydrogen Penetrations
II1.B.4.2

(ALL/1-1-8.) Containme:: Isolation Dependability

II.F.2 (PWR/1-1-81l)
Cooling

instrumentation for Detection of Inadequate Core

I1.G.1 (PWR/l-1-8l) Jmergency Power for Pressurizer Equipment (Safety-
Grade Interfaces)
II.K.2.10 (PwWR/Baw/7-1-8l1) Safety-Grade Anticipatory Reactor Trip

[I.K.3.9 (PWR/W/1-1-81)
Change Invclvea)

PID Controller Modification (If Hardware

II.K.3.12 (PWR/W/1-1-8l) Anticipatory Reactor Trip upon Turbine Trip
II.K.3.13 (BWR/GE/7-1-8l) Separation of HPCI and RCIC Initiation
Signals

I..K.3.15 (BWR/GE/7-1-81)
RCIC Systems

Prevention of Spurious Isolation of HPCI and

II.K.3.19 (BWR/GE/7-1-8l) Interlock on Recirc: .a*tion Pump Loop
II.K.3.21 (BWR/GE/7-1-81)

Hardware Changed Uut)

Restart of Core Spray and LPCI Systems (If

II.K.2.27 (BWR/GE/7-1-8l) Provide Common Reference Level for Vessel
Level Instrumentation (If Hardware Changed Out)




1’% NRC Contract No. NRC-03-79-118
'JJ[} Franklin Research Center FRT Project No. C5257 Page
A Divisicn of The Franklin Instiiute FRC Assignment No 13 la

20th and Race Streets. Phila Pa 19103 (215) 448-1000 i FRC Task No. iﬁ 2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF E2UIPMENT ITEM NO. /O

Equipment Item No. 10 (TMI Action Plan Item)

Level Transmitters Located in the Primary Auxiliary Building
R:semount Model 1.57A

Containment Water Level (C -LT=240 and 241)

Licensee References 24 and 1764

Required Operating Time: Long term

TER Checksheet No. 10

Reference 37, Section 4.3.1.5

Licensee Submittal: AM2 [40]; FRC-designated Page I1I,.1-3

DESIGNATION FOR DEPICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, @, RT, ¥, H, cS,(A)S, (R), M, T, GM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicacle

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, W, ¥, ¥

Syscem “onsideration Review 3, W, &, M, e,

Equipment Environmental Qualification Review 34, 3%, 3, %, %, 53f,
3, 5, M, M

Install:d TMI Lessons Learned Implementation 6a, 6§

EJuipment Summary

Maintenance and Replacement Schedule Summary 7a, M, %




- NRC Contract No. NRC-03-79-118 !
’Eu‘ Franklin Research Center

I FRC Project No. C5257 Page
A Division of The Franklin institute FRC Assignment No. 13 b
20th and Race Streets. Phila  Pa 19102 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /0.

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

x Tne Licensee (has/hae—net) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/cr will furction when exposed to the applicable DBE
environmental service conaitions.

X The Liceusee has presented information which shows thaore are no
outstanding gqualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose Qualification has not been fully established.

Justification for interim operation (has/has i.ot) been provided by the
Licensee ior this eguipment 1tem.

Corrective action specified by the Licensee:

Equipment replacement with gqualified equipment

Equipment modification

Equiment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipaent relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

The Licensee nas provided other information for this equipment item
that can be construed as a basis tur justification {or intarim
operation.

The Licensee (has/nas not) provided a schedule for the proposed

corrective action. (Schedule for accomplishing che corrective

action o)

The Licensee s:ates that the equipment i*em dues not require gqualification
and/or should be exempted from environmental gualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a gualified CI:::) Qualified Life Deficiency
I.b Modification ITl.a Exempt
II.a Qualification Not Established IIl.b Not in Scope

II.b Not Qu~t.iied v Documentation Not Available

—
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Page

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /O

EQUI

PMENT ENVIRONMENTAL QUALIFICATION SUMMARY FOPM

NRC REQUIREMENTS

Dccumented Evidence of Qualification Adequate
Adequata Similarity between Equipment and Test Specimen Established
Aging Degradation Evaluated Adegiately

Qualified Life or Replacement Schedule Establisnhed (1f Required)
Program Established to Identify Aging Degradation

Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Tempera:ure/Pressure Exposure:

o
o
o
o
o
Criteria
Criteria
Criteria
Criteria
Criteria

(I Any)

Regarding
Regarding
Regarding
Regarding
Regarding
Satisfi

DESIGNATION:
X = DEFICIENCY

Peak Temperature Adegiate

Peak Pressure Adegquate

Duration Adeguate

Required Protfile Enveloped Adequately
Steam Exposure (If Required) Adequate

Spray Satisfied

Submergence Satisfied

Radiat:on Satisfied

Test Sequence Satisfiel

Test Failures or Seve.e Anomalies
ed

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied

Test Duration Margin

(1 nour + Punction Time) Satisfied

Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

T THHEEETTE TR

NRC QUALIFICATION

1.8
I.b
II.a
II.p
I1I.c

I1l.a
III.p
Iv

This egquipment

CATECORY

Equipment
Equipment
Fquipment
f3slpment
gquipment

or Replacem:rt Schedule

Equipment
Equipment
Documentat

Tram
=3
A LT

descri

Qualified

Qualification
Qualification
Not Qualified
Sa2tisfies All

Pending Modificaction
Not Established

Requirements Except Qualified Life
Justified

L-=mpt From Qualification

Not in the Scope of the Qualification Review

ion Not Made Available

item was previocusly evaluated 1n Reference 37. Se

ption.

DESIGNATION:
X = CATEGORY

[ T
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EQUIPMENT EﬁVlRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /¢

LICENSEE RESPONSE TO NRC SER

NOTES FOR RESOLUTIONS

/)( Qualification documents associated with this pileczu of equipment have bdeen
evaluated and have been found to meet the intent of th» applicadle
stancards and is ctherefore qualified. (Refer to latest revision of
79=0138 vorksheez.)

Squipment deleted ‘rom master list decause i already has deen ~2placed.

2 2

Due to advances .m eguipment design, this egquirment {s slated 2o be replaced
during the next s-ailadle outage conristent with ~quipment delivery tize
reguirements.

The aging proguram descrided in the bdedy of the cover letter (Section 3.7)
respern~s to the NRC concern.

@

b

™I Itens

= M

Qualificazion testing is currently being conducted on this plece of ecuisment.
Ypon completion of testing, reports will bH: reviewed to provide aceguate
qualificaction documencation.

FACILITY: YANKEE ROWE
DOCKET NO.: S:’:g AM=2

-

(1) A long-term cperating requirement of one year has been assumed.

(2) This area is ventilated with outside air.

(3) A 40-year qualified life requirement has been assumed.
(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.
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EQUIPMENT ENVIRONL:ENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /O

INSTALLED T™I LESSONS LEARNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmental qualificatior of safety-
rel:tea electrical equipment lucated .n harsh environments required for TMI
Lessons Learned Implementation. The oojective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, Supplement
3 (item 2), in accordance with criteria established by the NRC (see Section 2
of thnis r=port) in a manner identical to the eva..ation of all other safetv-
related electrical equipment. The scone of this review is limited to T™I
Action Plan equipment associsted witn specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identifieu below). Wherec applicable, a review is to be performed on installed

equipment with implementation dates after January 1, 1981 if adequately
identified by the licensee.

This plant is a PWR X ., BWR .
The NSSS Vendor 1is Westinghouse (W) __ , Babcox & Wilcox (B&W) '
Combustion Engineerina (CE) » General Electric (GE) .

With respect to this equipment item, it is roted (applicable section checked):

The Licensee does not provide adequate information with respect to
identif:icaction of ™I Action Plan equipment installed as of 1/1/31.

_Jé( The Licensee has not provided the correlation of this equipment item with
the speciiic sections of NUREG~0737. |[The correlation is needed to ensure
tnat all items are included in the review, e.g., if a transmitter is
identified as a MI “ction Plan item, are the cable and the terminal
blocks associated with the device also identified?]

The Licensee has not provided the approximate installation <ite for the
TMI Action Plan equipment items so that the appropriace quaiificat.oun
criteria (NUREG-0588 or DOR Guidel.ines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 tecnnical area.

The Licensee has requested extensions of implementation dates.

The Licensee has stated that this equ.prment item is associated with the

following section of NUREG-0737 (This list of applicable NUREG-0737
sections has peen identified by “RC as sections within the scope of this
review) :

I1.B.3 (ALL/l-l-8l) Post-Accident Sampling Capability of Reactor
Coclant and Containment

I1.0.3 (ALL/l-.-8l) Direct Indication of Relief and Safety Valve
Position
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EQUIPMENT ENVIRONMENTAIL QUALIFICAT:ON REVIFW OF EQUIPMENT ITEM NO. /O

—cma

MAINTENANCE AND REPLACEMENT SCHEDULE SUMMARY

[

i'» following information regarding the maintenance and replacement

schedule(s) for components, sub-components, and materials h:s been provided by
the Licensee.

nalysis shows that Viton and Eth ene Propylene 0-Rings
nave a life in excess of 40 years Rosemount recommends a
S-year service replacement interval cue to wear from main-
tenance agdjustments ard :aif:'a:tcn,fj*JT
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. [/

Equipment Item No. 11

Level Transmitters Located Within Containment

Fischer & Porter *odel 13D-2495-JBNS

Steam Generator Level Transmitters (FW-LT-1003, -1103 -1203, -1303)
Licensee References 19, 646, and 1407

Required Operatir. Time: Short term

TER Checksheet No. 11

Refe-ence 37, Section 4.6.1

L.cense: Submittal: FW4 [40]; FRC-designatec Page I11.6-1

DESIGNATICN FOR DEFPICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T,@m, ?, B, CS, A, 5, (R), (@) I, @ RPN, EXN, SEN, (©1,\ RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE ( SECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses *o the NRC SER 1b

Equipment Environment:l Qual.fication Summary Forms :

Licensee Response to NRC SER Ja, 3, 3, A
System Consideration Review 2, 3, 4, M, 4,
Equipment Environmental Qualification Review 5a, 5b, 5¢c, 5d, 5e, 5f,

53, 5h, 5i, 53 5k &1,
Sm,;Sn, S0, 59,8 ,5¥y
Installed TMI Lessons w2arned Implementation 6A, &b
Equipment Summary

Maintenance and Replaceme .t Schedule Summary 7a, 7‘)‘, b
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. L

SUMMARY Or ICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Z The Licensee (has/meas—moty provided a response to the SER concerns.

z The Licensee ( »s/mes—moty specifically stated that the equipment 1s
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has present.i information which shows there are no
outstanding qualification deficiencies.

x The Licensee (har ‘mae—mets proposed a corrective action for this equipment
item whose jualification has not ceen fully established.

c:stification for interim operaticn (has/has not) been providea by the
Licensee for rh1s equipment item.

X Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source
Verify qualification by additional (testing/analysis)
Equipment relocation to a mild environment
Qualificati~n testing of e juipment in progress
Nther ( ( ; :

7 )

SRERERE

7
The L.censee nas provided other information for this equipment item
that can bes construed as a basis for justification for interim
operation.

x The Licensee (m@®/uas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action )

The Licensee states that the equipment item does not require gualification
and/or should pe exempted from environmental gqualification.

DESIGNATICY 'F RUSULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
i.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

Not Qualified Iv Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION Kt VIEW OF EQUIPMENT ITEM NO. _//

EQUIPMENT EN'IRONMENTAL QUALIFICATION SUMMARY FORM

NRC REQJIREMENTS

DESIGNATION:

X =

DEFICIENCY

Documented Evidence of Qualification Adeguace

Adequate Similarity Betwe=n Equipment and Test Specimen Established

Aging Degradation Evaluated Adegquately
Qualified Life or Replacement Schedule Established (If Reguired)
Program Establisned to Idencify Aging Degradation

Criteria Regarding Aging Simulation Satisfied (If

Required)

Criteria Regarding Temperature/Pressure Exposure:

o
o
o
o
o
Criteria
Criteria
Criteria
Criteria
Criteria

Regarding
Reyarding
Regarding
Regarding
Rega:ding

Peak Temperature Adequate

Peak Pressure Adegquate

Duration Adequate

Required Profile Envelop 1 Adequately
Steam Exposure

(If Required) Adequate

Spray Satisfied

Submergence Satisfied

Radiation Satisfied

Test Sequence Satisfied

Test railures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Sat.sfied
Criteria Regarding Instrument Accuracy Satisfied

Test Duration Margin

(1 hour + Function Time) Satisfied

Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

[ b MR R

NRC QUALIFICATION

CATEGCRY

I.a
I.b
Il.a
11.D
& P

IIlI.a
I1X.D
Iv

Equipment
Equipment
Equipment
FEquipment
Equipmernt

or Replacement Schedule

Equipme:.t
Equipment
Documentat

Qualified

Qualificatior
Qualification
Not Qualified
Satisties All

Pending Modificaticn
Not Established

Requirements Except Qualified Life
Justified

Exempt From Qualification

Not in the Scope of the Qualification Review

ion Not Made Avallable

This equipment item was previously evaluated in Reference 37.
Equipment Item description.

Jas poge Sy 0

Comichamaroms

DESICNATION:
X = CATEGORY

]

See page 1A
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EGUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

LICENSEE RESPONSE T0_NRC SER

FACILITY: YANKEE ROWE

DOCKET NO.: 50-29

\

I?!
:

APPENDIX II

These transmitters are only required for a short-term reactor
protection function.

100% relative humidity has been assumed for saturated steam conditions.
A 40=-year qualified life requiresent has been assumed.

The qualified life of this equipment will be maintained by the plant
maintenance aand survelllance program.

In the TER, FRC concludes that these transmitters are not qualified
for long-term coperation based on an e"v‘rcnmen:al test (not referenced
by Yankee Rowe) where a similar transmitter failed after 6 minutes.
However, the TER does establish that in the test on which Yankee Rowe
has based its qualification (Documentation Reference 2.8) the time~-
dependent temperature and pressure profile exceeded the postulated
accident profile for 2.75 hours. In addition, FRC concludes that
a::eﬂta--_ accuracy {s demonstrated for 7 hours. Therefore, the Yankee
able for a short-term reactor protection function.

Rowe units are accept

Yankee Rowe will add 2 fully qualified wiie range steam generator

level *ra* al r on each steam generator to provide long-termz level
etain the F&P transmitters only for the reactor

£ Am

Yankee Rowe believes the failure of

the trans=mitters in the FRC-
referenced test was due to the lack of radiation- Ha-'de..efl elactronics,
which resulted in failure after heavy radiation

temperature steam. The transr/tters at Ya
ted and p;::?ased with radiation-resista
ts were successfully tested, although rnot s
h radiation dose. Therefore, Yankee e
tters are acceptable for long-t
tters are installed for the long-

a
xee Row wers speci
L ~

The specified dose is the one-year dose. The actual dose will be
much less for the short=term function.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7

-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines _X ; NUREG-0578, Cat. I ; NUREG-0588, Cat. II __ .

NRC REQUIREMENTS DEFICIENCY
WITH SECTiON REFEREJCE LICENSEE QUALIFICATION (X Ok
(DOR/0588~-1/0588~11) SUBMITTAJ. DOCUMENTATION NOTE NO.)

] L] .,
EQUIPMENT DESCRIPTION : : :
Equipment Type Lo r ANSMTIOR rxﬁ,vsﬁ/,fffk :

. : F:‘(’ ,f ,‘é F/JCA[’,‘ PorT ER 4
Manufacturer's Name I = S 14 < Pk H . .
(502.2/=/=) : S jo8aq96 . ¥- 4

:/30’2‘/"{’ : : J“S/'
Model Number (5.2.2/-/-) : JBNS !

L] A L]
Serial Number : NONE : :
Features/Mounting : - i
(5.2.6/=/=) H : :
Connections/Interfaces . : H
(5.2.6/=/-) & : :

- - .
Location/Elevation : CNT'1T//°79' : A//A :

Equipment ID No.

QUALIFICATICN REPORT
(8.0/5.0/5.0)
Report ID Number

Report Date

issued by

Prepared for
Referencec Reports

Qualification Method
(5.1 5.3/2.1, 2.4/2.1, 2.4)

QUALIFICATION TEST PROGRZ4
Functional Test Description
(5:.2.5/2.2.9/2.2.9)

Operating Conditions

(=/2.2.10/2.2.10)
Load/Cycl~s/Voltage/
Current/Freq.

; Fw - ‘r-lo.zl:
‘- //o}/ /.103113.3:

ot S gm Sm aw Bw A te am e aw te =

B *% He s e b -

N/A
N/A

~/A
#/A
w/h

TEST

J30Y-5/-8-006
jo=-P- 6
FIschER - PORTER

D T

FrschER < PRTER

. TEST

- hm e am e oaw rm s

ouT FeT MonTeRiD

' l/—- nu "‘ﬁ

-17"‘&-6

- -

X—m«C/
- A7

mff-aﬂi
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _//_

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSFE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTAT ' ON NOTE NO.)

Accepta: ~e Criteria
(5.23:5/2:2. 1/2.3:1)

Accuracy (5.2.5/=~/=)

Number of Specimens
Test Instrum:nts Caliorated

Safety Function (Active/
Passive) (=/2.1.3/2.1.3)

Test Duracion (5.2.1/=/=)

Accidert Duration (Eavir.
Above Normal) (Z.2.1/-/=)

Required Function Time

Test Sequence (Genera.)
(5:2:3/2.3:.1/2:3.1)

Test Sequence (NUREG-u388,
Cat. I) (=/2.3.1/-)

1. Representative Sample
Z. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiatinn Aging

6. Wear Ag.ng

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure

10. Inspection

Aging
(5.2.4, 7.0/4.0/4.0)
Therma Aging/Basis

Materia' Aging
Evalvation (7.0/=/=)

Materials Susceptible
(Thermal) (5.2.4, 7.0/=/=)

Radiation Aging, Type

:
J

B B 8% tasw te sw tEm am e swm tm aw e he P se e ae Sw aw Te aw Swmoawm e

AMoNE

AETER 2.7§ A4 &
No $PAV ShIFT
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AcTov RE PorT
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EQUIPMENT ENVIRCNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/

NRC RSQUIREMENTS DEFIC LENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0523-11) S JBMITTAL DOCUMENTAT 1ON NOTE No.)
ENVIRONMENTAL PROFILE E LocA :
OF ACCIDENT CONDITIONS t(Ms5:8) !
Rate of Temp./Press. ;‘.,//"”'6/‘”‘!
Increase 3y/023p :/.)
Peak: °F/psig/RH/Time ;27!/32//u//h ' e )
365/ 34/ e 205} 320 L//m/o /AR P 3/ y
Decrease To: °F/psig/RH/Time :Jﬂ/.?o//oo/,?b ! 3 93/4/://0-//- 234 4R
X300/29/ 1se/ 191}

Decrease To: “F/psia/RE/Time 11:3/do/m/achi 233/S [100)2 Yy-C Yy it
_ faw/ra/rm/24),
Decrease To: °F/psig/RH/Time ! / ! .
2(/20/2/r00/aTAY W/é Yy -1 bx
Equipment Surface Tempera- : :
ture (MsSLB) (-/1.2.5.C,
2:2:6/1:,3:5:C, 2:2.6)

—

Spray Qualification Method

G" m A e AR e AT S A SE R e SR A R AE AR e A S e e e e

Dust Environment
(-/‘02011/2-20 ll)

: :

: -

! !

: :

(5.3.2/1.3, 2.2.8/1.3, 1 WoNF :

2.2.8) - :

] L}

Spray Composition : NONE :
(4.1.4/1.3, 2.2.8/ : : :
1.3, 2.2.8) H 3 o
L L '
-~ ¢ 2 1] 1] L]
Spray Density (gpm/ft€) * nonE - .
Spray Duration : : :
. ’ .
Submergence Duration : NoNE : .
(4.1.3/2.2.5/2.2.5) : : :
L] L] L
In-Leakage Considered * wonk : :
(5.2.6, 5.3.2/=/=) : : :
: : :
Time to Sucmergence ' yonE : :
1 . L
- ; :
: ¢ $
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EQUIPMENT ENVIRONMENTAL QUALFICATION REVIEW OF EQUIPMENT ITEM NO. 22

-
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NOTES : This equipment item was previously evaluated in Reference 37. (5"-"",

. Levdd
7 e nas reviewed Reference 2.8Acochu1cal data, which accompanies the test

feport text, and notes the following:
[FéF 2204-5/-8 -e6]
~+ The critical information bgse within the report is not easily
ascertained because the report is brief and lacks substantive test
sata and technical information pertaining to the actual test which
would allow siostantiation of the report's conclusions.

2. There is a discrepancy within the 'epor° with respect to the sincle
test specimen. The text identifies the item tested as Type 10B2495;
however, the actual strip-chart recorder log (Figure 3 of the report)
identifies the specimen as Type 10B2496.

3. There are major 4i crepancies
with respect to the temperat
during the actual test. tt
and 2) ref'ect temperature and p

criteria for the actual tesi. Now £, the resultant test data

(Figures 3 through 6) provide ar ;bcc?are:ensxble record of test

fesu.ts superimposed on the strip-chart recorder trace. The

parameter monitcored by the recorder is not identificd: however, it
appears to bDe a linear trace of the transmitter output s‘gra‘. N2
time axis is provided.

nd omissions of data within the report

ressure, and dwell time duration
1ts O the test report (Figures 1l
sure profiles %0 be used as

The test engineer's notes as to various temperature or pressure
parameter numbers are shown on the chart, including various time
chronology notaticns; however, a def;nz:;ve test profile and
asscciated time axis cannct be extracted from the information
presented. 1In fact, there is a notation which indicates that the
"chamber opened to a*o.en: temperature” apiroximately 7.5 hours inte
the test; however ne tes: text i ,..-s that the test duraticn was
continuous for ”4 hours. FRC believes that conclusions can be
reached from an analysis of the first 7 hours «f *he test data.
4. The Guidelines reguire that the test champer temperature/pressure
pzo...e envelop the service conditions far a time equal to the period
from the i:.t.a:;cn of the accident until the service conditions
<eturn to normal. Although the test data are difficult =o fully
interpret, it asprears that the test chamce: time=dependent
temperature/pressure profile essentially exceeded the LOCA postulated
accident profile for 2.75 hours. chever, the test chamber
time~dependent temperature/pressure profile did not envelop the
required MSLE accident prefile with respect to temperature for the
first few minutes of the test. As stated previously, FRC concludes
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l. Three Fischer & Porter type 1032496PNBS :iransmitters were
sequentially tested (serial numbers 6906AS350A67 through 63). A
¢adiation exposure test was conducted followed by a high- temperature
steam and pressure test,.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/

NOTE::

protective functions: however, che NRC has noted that these

transmitters are no longer acceptable for HELR applications.

In

addition, Westinghouse stated

that Fischer § Porter transmitters tvves

1082496, SO0EP104l, and 50EPl03l are applicable for non-HELR

applications.

FRC's Evaluation of

Licensee's Comment d:

With respect to Licensee Comment 4 and the Licensee General Comment, FRC
notes that these transmitters ~an also be used for the small break LOCA in
ddition o an MSLB event in order to menitor emergency feedwater flowrate o
the steam generatcrs. As previously discussed in the DITER, Reference 2.9
established that the transmitser is susceptible to degradation as a results Af
radiation exposure unless special radiation-resistant high temperature
capaciters and radiation-hardened transisters are used. Therefore, the test
sequence for this device should have included radiation exposure prior to or
concurrent with the steam exposure. The Licensee did nct provide evidence
that the transmitters insta in the plant will not be degraded by exposure
S0 integrated radiation level of 2.4 Mréd "
d. The Guidelines require that radiation exposure should be applied
uring the tes: sequence concurrent with, or prior to, the steam
environment, if it is known that the device contains materials that
can be degraded by irradiation FRC notes that the irradiated "nits
were different frocm those subjected to the steam environment tests.
[/qQJOe‘e'n'ce 2.9 established -“a' the transmitter is susceptible to
degradation as a result of radiation exposure. Thus, FRC concludes
that the test sequence for this device should have included radiation
exposure prior to or concurrent with the steam exposure, or else the
Licensee should provide other evidence that the =ransmitter medel
installed in the plant will not be degraded by exposure to the
radiation dose level conservatively predicted for this equipment,
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This equipment is assigned to NRC Category V. Based on a review of all
documentation including test reports as part of the general egquipment environ-
mental qualificaticn review program, FRC concludes that these transmitters are

not qualified BSecause the transmitter failed the environmental test after §

minutes. FRC concludes that these transmisters must be qualified for the con-

talnment environment which exists during the LOCA and MSL3 events. The L

See nas stated that these transmitters are required for long=term operaticn
following an accident. ¥
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NOTES: LU AWLW
7;4" ;{k‘uh_‘*‘_ //hus./4"¢i:
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The exact relationship between the indtalled equipment at Yankee Rowe
and the various test Specimens has not been fully established and

documentedes IXZL[

L]
Reference €46 states thas varicus types of transmitters use
identical electronic Components as the test specimen and,
therefore, those transmitters drfe a.lsc gualified. However, FRC
nNotes that no part numbers are provided to ver £y or substantiate
1 e

this claim (for example, explicit. identification of the
oescillator-amplifier, detector, and force motor

Reference £4{ states that

/e

special Wodzf;ca'ic*s are required, such

4s additional sealing ané special h igh=temperature electronic

Components, in order =0 meet the postulated accident conditions.

The Licensee has not Provided this information for the installed
ransmitters.

Adequate documentac:icn reflecting full and comprehensive
qualification of the transmitters has not been Srovided by the
Licensee. Reference {#{conditions and results were extremely

e % .
difficult to .n:e:p: -3
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More importantly, it is clear from another
test report that FRC has reviewed in conjunction with the environ-
merntal qualification review program, that the same Fischer & Porter
transmitter failed the environmental test after 6 minutes. Clearly
this equi::re-z: fails to satisfy the NRC criteria which require that

short-term safezy functions must be qualified for a period of at

least 1l hour in excess of required cperating time. 1In addition,
Westinghouse states that these Fischer & Porter transmitters are
applicable for non=-HELB applications. /1]
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FRC concludes that deterioration of the transmitters' Tefloen
insulation and wiring was caused Sy radiation testing and that
comdined testing or adequate analysis has N0t CSeen ~rovided by the
Licensee to demonstrate qualification for a radiat.on environment.

r

LA’L‘Q degradation has not been cconsidered, th qu l;f:ed l}fe has not

"e'e a program to ascertain whether any

installed life of the eguipment are
Guidelines, 7/
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /[
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MAINTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following information regarding the maintenance and replacement

Licensee.

schedule(s) for components, sub-components, and materials has been provided by
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ﬁ [ Franklin Research Center FRC Project No. C5257 Page
A Dwision of The Franklin Institute FRC Assignment No. 13 la

20th and Race Streets. Phila.. Pa. 19103 (215} 448- 1000 FRC Task No. z 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NQ. L&

Equipment Item No. 12 {TMI Action Plan Item)
Pressure Transmitter Located Within Containment
Rosemount Model 1152

Subcooling Margin Monitor Tnput (MC-PT-712)
Licensee References 24 and 1204

Required Operating Time: Long term

TER Checksheet No. 12

Reference 37, Section 4.3.2.1

Licensee Submittal: MC4 [40]; FRC-dcsignated Page I11.8-3

DESIGNATION FOR DEFICIENCY IDENTIFIED 3Y THE NRC SER - CIRCLED ITEM(S) ONLY:

(See Section 3 of this TER for Legend)

R, T, ¥, RT, P, H, CS, A, S, (R), M, i, uM, ®PN) EXN, SEN, QI, RPS, None,

Not stated, Not applicable
':}STING OF APPLICABLE CHECKSHEETS:

Content:

Equipment Item
Summary of Licensee Responses to the NRC SER

Equipment Environmental Qualification Summary F-rms
Licensee Response to NRC SER
System Consideration Review

Eguipment Znvironmental Qualification Review

Installed TMI Lessons Learned Implementation
Equipnsnt Summary

Maintenance and Replacement Schedule Summary

Checksheet Page No.

la

ib

2

3a., 3, 3¢, ¥

o, 4%, 4, 44, ¢, ¥
5a, 5b, 5¢c, 54, Se, 5f,
59, A M, K

6a, 60

Ja, ,ﬁl e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

x Tne Licensee (has/eee—not) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the cjuipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

JEL The Licensee has presented information which shows there are no
outstanding qualification deficiencics.

The Licensee (has/has not) prcposed 4 corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (nas/has not) been provided by the
Licensee for this eguipment i*em.

Corrective action specified py the Licensee:

— Equipment replacement with qualified equipment

—_ Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

— Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the correct.ve
action .)

The Licensee states that the equipment item does not require gqualification
and/or should pe exempted from environmental gualification.

DESIGNATION OF RESULTANT NRC QUALIFPICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a gualified ) Qualified Life Deficiency
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available




NFC Contract No. NRC-03-79-118
0[Frankiin Research Center FRC Project No. C5257 Page

A Diwision of The Franklin Institute FRC Assignme~* No. 13 2
20th and Race Stroets. Phila  Pa. 19103 (215) 4481000 J FRC Tagk No.

EQUIPMENT ENVIRONMEN AL QUALIFICATION REVIEW OF EQU'SMENT ITFM NO. /2.

EQUIPMENT ENVIRONMENTAL QUALIFICATTON SUMMARY FORM

DESIGNATION:
NRC RE JUIREMENTS X = DEPICIENCY

Documerted Evidence of Qualification Adeguate
Adequate Similarity Setween Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (1f Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adeguate

0 Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisried

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Punction Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-(0588, Cat. I)

I FETHTTET TR |

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modificatior

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

Il.c gEquiprent Satisfies All Requirements Except Qualified Life
or Replacement 3chedule Justified

III.a Equipment Exempt From Qualification

III.o Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[TH T

This equipment item was previously evaluated in Reference 37.

. S S >
Equipment Item description. ee page lA
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

LICENSEE RESPONSE TO NRC SER

NOTES FOR RESCLUTIONS

1.) Qualification documents associated with this piece of equipment have bdeen
evaluated and have been found to zeet the intent of the applicable
standards and is therefore qualified. Refer to latest revisicn of
75-013 werksheez.)

[ 4

fquipment deleted from master list bdecause it already has bdeen replaced.

B .

Due tc advances in equipment design, this equipment is slated to bde replaced
juip

during the next available outage consistent with equipment delivery tize

Tequireaents.

#. The aging program descrided in the body of the cover letter (Section 3.7)
responds to the NRC concern.

Qualification testing is currently bdeing conducted on this piece of equipment
Upon completion of testing, reports will be reviewed to provide adequate
qualification documenzation
FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 MC-4
APPENDIX I1I1

NOTES:

(1) Provides continuous pressure iadication.

(2) 100% relative humidity has been assumed for conservatism.
(3) A 40-year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) This transmitter has been moved to a new location ocutside the
biological shield wall. A Conax seal has been used to protect the
internals of the transmitter from any harsh environmental conditions.

e e




nn 3
.L"Jﬁ Franklin Research Cente:

A Dwision of T.e Frankhn Institute

20th and Race Streets. Phila Pa 19103 (215) 4481000

NRC Contract No. NRC-03-79-118
FRC Prc ect No. C5257
FRC Assignment No. 13
F3C Task No.

-

Page
Su

EQUIPMENT cNVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Operating Conditions

Criteria: DOR Cuidelines J ; NUREG-058¢, Cat. I___; NUREG-0588, Cat. II __.
NRC REQUIREMEL TS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/U588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)
' . .
EQUIPMENT DESCRIPTION : : :
Equipment Type L TRAMSMTTER:  Prisssans Jy Y/ :
Manufacturer's Name : -1 M :
(502.2/=/=) : Rosgmeun? | R :
Model Number (5.2.2/-/-) : : : 3 Py
' . L
. - - 5
Serial Number : : o 90 : T
. L} '
Features/Mounting : . ) :
(5.2.6/=/=) 'W/uy( : ’M ;t?/u :
L] f L] : -'<L-' .
Connections/Interfaces : : :
(5.2.6/=/=) - . .
: H .
Location/Elevation P ConTAINIEN :
Equipment ID No. ! MC-PT-7/% :
t (mec-?) ¢ :
QUALIFICATION REPORT . - / 8 : -
g ' ' A ' /
(8.0/5.0/5.0) 2[1207_7 * R MT //7‘//5 RE : [/zc‘rJ
Report ID Number : : r \ :
: : $ (r0)0¢/76) *
Report Date : : 7/93/7 (/ / “
' ’ '
Issued by : - RoS EﬂOU”r :
L] 1] i
M . T .
Prepared for : ! RoSE Moev¥ !
' L .
Referenced Reports : : R esrgd A,fof 2759 :
Qualification Method : : r :
(5.1, 5.3/2.1, 2.4/2.1, 2.4) ¢ TET 78S '
L) 1] ]
QUALIFICATION TEST PROGRAM : . / £ :
Functional Test Description ! : ’w(fpv /"(“L"L Lo
(5:2+5/2:2:9/2:2.9) : g X !C :
L} L] '

(-/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/Freq.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/U588-1/0588~-11)

LICENSEE
SUBMITTAL

QUALIFICATION
DOCUMENTAT ION

DEFICIENCY

(X OR
NOTE NO.)

Acceptance Criteria
(5.2:5/2.2.1/2.2.1)

Accuracy (5.2.5/=/=!

Number of Specimens

Test Instruments Calipbrated

Safety Function (Active/
Passive) (=/2.1.3/2.1.3)

Test Duration (5.2.1/=/-)

Acc.ident Duraticon (Envir.
Abcve Normal) (5.2.1/=/-)

Required Function Time

Test Sequence (General)
(5:3:3/2:3:2/2:3:1)

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/=)

.. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure

10. Inspection

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging
Evaluation (7.0/=-/-)

Materials Susceptible
(Thermal) (5.2.4, 7.0/-/-)

Radiation Aging, Type
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NG. /2

Radiation Aging, Method

Materials Susceptible

Operational Aging
(=/4.2/=)

Other Age Conditioning
(=/4.2/~)

Qralifiea Life Claimed/
Established (5.2.4/4.10/-)

Normal Ambient Temperature
Normal Ampient Radiation
Normal Ampient Humidity

On-Going Surveillance and
Preventive Maintenance
(7.0/=/=)

On=-Going Analysis of
Failures and Degradation
(7.0/=/=)

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat, I) (=/3.2/~)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+10%, +1 hour
+ function time minimum)

Am Aw se e = e e am e oa

Hu qparar

‘jz‘t—/C?‘”"”"'

x/oyu[.zg

B A s tw dm e e tTe dm te am e e Tm am e sw e s tw aw

AW e am w ae e s e

NRC RE(CTREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION ®» (X OR
DOR/0588~-: ‘0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)
- [
:
Radiation Aging, Dose (rd) $. 0 :/o‘ﬂu“
Radgiation Aging, Dose Rate 1 Yo cﬂ-"'/)"‘
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /.

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITIONS

LOCA/MSLB/HELB/Uncontrolled
(41, 4.2, 6.3.1, 4.3.3/

1.1, 1.2, 1.5/1.1, 1.2, 1.35)

et e b s e e

Radiation Type
= ‘ A
Radiation Cose (rd) (é Ale Ak ¥ ?)

4
lo * Ko
(4.1.2/1.4/1.4) S-‘ N

A aw A A am tm e tem A sw sw v

Raaiation Dose Rate (rd/hr)
Radiation Qual. Metnod
(5.3.1/=/=)

A b bm A aw fe e s s

Zroximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6;

Equipment Susceptible to
Beta Radiation (4.l.2/-/-)

Radiation Dose (Ncrmal +
Accident) (4.1.2/=/=)

. A A A -
P

Plateout Dose Considered
(-/1.48/1.48)

Gamma + Beta Dose (rd)
(§.1.271.4:.7/1.4.7)

e tw tm tm te s P sm Se sw Sw te e tm Se se TE 4e Fe Se th se Pm se te se S sw e aw
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EGQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF ECUIPMENT iTEM NC. /2

Decrease To: °F/psig/RH/Time

(265 / 23 /00/29)

NRC REQUIREMENTS DEFICIENCY
WITH SECTION KEFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTAT ION NOTE No.)

‘ ' ‘

ENVIRONMENTAL PROFILE 1 LocA ! :
OF ACCIUENT CONDITIONS ! (M$548) !
Rate of Temp./P D6/l :
e 0 ./Press. : o : :
Increase !(3"’/"‘“”'/‘“)2 :
Peak: °F/psig/RH/Time b 278/3 2/nel I’ 35‘,-,/;‘,/‘0“:‘/f [romv.

Decrease To: °F/psig/RH/Time
Decrease To: °F/psig/RH/Time
Equipment Surface Tempera-
ture (MSLB) (=/1.2.5.C,
2:2:6/1.4.5.C, 2.2.6)

Spray Qualification Method
(5.3.2/1.2, 2.2.8/1.3,
2.2.8)

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpqutz)

Spray Duration

Submergenc= Duration
(4.1.3/2.2.5/2.2.5)

In-Leakage Considered
(5.2.6, 5.3.2/~/=)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

Bo am e G tm e fe sm te s s s e A Bm B s tmaae e e Swae A
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /<

NOTES:

2. A lnded ordld sr5a AAL | T A nagel Bl
AL A 52 gl da‘iM o A Ao
M Wﬂé&gf_&‘é&/ﬁf
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

INSTALLED TMI LESSONS LEARNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment located in harsh environments required for T™MI
Lessons Learned Implementation. The objective is to evaluate gualification
documentation of equipment within the scope of IE Bulletin 79-01B, Supplement
3 (item 2), in accordance with criteria establisbed by the NRC (see Section 2
Of this report) in a manner identical to the evaluaticn ot all other safety-
related electrical equipment. The scope of this review is limited to T™I
Action Plan equipment associated witn specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1981 (sections are
identifieu below). Where applicable, a review is to be performed on installed

equipment with implementation dates after January 1, 1981 if adequately
identified Oy the licensee.

This plant 1s a PWR x , BWR .
The NSSS Vendor 1is wWestingLouse (W) x , Babcox & Wilcox (B&W) '
Combustion Engineering (CE) . General Electric (GE) .

Witn respect to this equipment item, it is noted (applicable section checked):

The Licensee does not provide adequate information with respect to
identification of ™I Action Plan equipment installed as of 1/1/81.

_JK The Licensee has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. ([The correlation is needed to ensure
that all items are included in the review, e.g9., if a transmitter is
identified as a ™I Action Plan item, are the cable and the terminal
blocks associated with the device alsc identified?]

. The Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualification
criteria (NUREG-(0588 or DOR Guidelines) can be used in the EEQ evaluation.

The Licensee has provided a standard Owners' Group position with respect
to a NUREG-0737 tecnnical area.

The Licensee has requested extensions of implementation dates.

The Licensee has stated that this equipment item is associated with the
following section of NUREG-0737. (This list of applicable NUREG-0737
sections has peen i1dentified by NRC as sections within the scope of this
review) :

II.B.3 (ALL/l-1-8l) Post-Accident Sampling Capability of Reactor
Coolant and Containment

II.D.3 (ALL/l-1-8l) Direct Indication of Relief and Safety Valve
Position
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

MA INTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following information regarding the maintenance and replacement

schedule(s) for components, sub-components, and materials has been provided by

the Licensee.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. L3

Equipment Item No. 13

Pressure Transmitter Located Within Containment

Rosemount Model 1153 GA9

Initiates Reactor Trip and Safety Injection (MC-PT-100, =200, -300, and -710)
Licensee References 24 and 1764

Required Operating Time: 0.1 minute

TER Checksheet No. 13

Reference 37, Section 4.3.1.2

Licensee Submittal: MC3 [40]; FRC-designated Page I1I.8-1

DESIGNATION FOR DEPICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, (', RT, P, H, CS'S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1b

Equipment En\ ironmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, %, X, M4

System Consideration Review 34, A, 3%, M, e, ¥

Equipment Environmental Qualification Review 3a, %. 3, 34, Se, 5f,
5, . W, A

Installed TMI Lessons Learned Implementation 64, &b

Equipment Summary

Maintenance ana Replacement Schedule Summary 7a, M,




@ NRC Contract No. NRC-03-78-118

Ju.. Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment N¢. 13 b
20th and Race Streets Phila Pa 19103 (215) 448- 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. AT

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

x Thne Licensee (hasAras—met) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

_‘K‘The Licensee has presented information which shows there are no
outstanding gqualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this eguipment item.

Corrective action specified by the Licensee:

__ Equipment replacement with qualified equipment

Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify cualification by additional (testing,/_.nalysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

The Licensee has provided other information for this egquipment item
that can be construed as a basis for justification for interim

operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action «)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from envi-onmental gqualification.

DESIGNATION OF RESULTANT NRC QUALIF ICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a ygualified Q@0 qualified Life Deficiency
I.o Modification IIT.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.o Not Qualified IV Documentation Not Available




ﬁ NRC Contract No. NRC-03-79-118
([ Frankiin Research Center FRC Project No. C5257 Page

A Dwision of The Frankiin institute FRC Assignment No. 13 2
20th and Race Streets. Phila  Pa 19103 (215} 448- 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

O Peak Pressure Adequate

© Duration Adeguate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Punction Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

I THTETTE THEH

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.0 Equipment Qualification Pending Modificatior

II.a Equipment Qualification Not Established

II.b Equipment Not Qualified

I1.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

IIlI.a Equipment Exempt From Qualification

I1I.p Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[T

This equipment item was previous

.
: sly evaluated in Reference 37 vo 1
Equipment Item description. reew- iy SEETRARE A8




.\? NRC Contract No. NRC-03-79-118 —
-ﬂﬂ Franklin Research Center FRC Project No. C5257

A Division of The Franklin Institute FRC Assignment No. 13 3a
20th and Race Streets. Phila  Pa 19103 (215) 448-1000 FRC Task No. ?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /3. |

LICENSEE RESPONSE TO NRC SER

NOTES FOR RESOLUTIONS

L. Qualification documents associated with this piece of equijment have been

' evaluated and have been found to meet the intent of the applicable
standards and is ctherefore qualified. (Refer to latest revision of
79=013 worksheet.)

lv Equipment delezed fros master list because it already has bdeen replaced.

‘l, Due to advances in equirment desig., this equipment Iis slated to be replaced
during the next availadle ocutage consistent with equipment delivery time
requirexents.
responds o the NRC concern.
™I Itexme

(:E:> The aging program descrided in the bdody of the cover letter (Section 3.7)
/

Qualification testing is currently deing conducted on this pilece of eguipment,
Upon ceompletion of testing, reports will be reviewed tc provide adequate

qualificaticn documentation.

FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 MC-3

APPENDIX I1I

(1) The time specified is based on the condition that these transmitters
are used for reactor trip and safety injection actuation.

(2) 100% relative humidity has been assumed for conservatism.
(3) A 40-year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by Che plant
maintenance and survefllance program.
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'.EYI'J Franklin Research Center

A Division of The Franklin Institute

NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13

20th and Race Streets Phila  Pa 19103 (215) 4481000 FRC Task No. Y443

Page
Se

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE No.)
ENVIRONMENTAL PROFILE

= LoCcA

OF ACCIDENT CONDITIONS

Rate of Temp./Press.
Increase

Peak: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time
Decrease To: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,

2.2.6/1.2.5.C;, 2.2.6)
Spray Qualification Method
(5.3.2/1.3; 2.2.8/1.3,
2.2.8)

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpm/ftz)

Spray Duration

Supbmergence Duration
(4.1.3/2.2:.5/2.2.9)

In-Leakage Considered
(5:.2.6;, 5:3.2/=/=)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)
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(F_‘ NRC Contract No. NRC-03-79-118
JEU Franklin Research Center FRC Proiect No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 5¢
20th and Race Streets. Phila.. Pa 19103 (215) 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /3
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- NRC Contract No. NRC-03-79-118

LU0l Frankiin Research Center FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC Asslgnm.nt No. 13 7Q
20th and Race Streets Phila . Pa 19103 (215) 4481000 FRC Task No. 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

MA INTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following information regarding the maintenance and replacement
schedule(s) for comporents, sub-components, and materials has been provided by

the Licensee.
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TrTFSD NRC Contract No. NRC-03-79-118
BH Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 la
2Uth and Race Streets. Phila . Pa 19103 (215) 448-1000 FRCTaskNo. 4 & 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

Equipment Items No. 14

Pressure Transmitter Located Within Containment

Rosemount Model 1153 GA9

Pressurizer Pressure and Subcooling Margin Monitor (PR-PT-700)
Licensee References 24 and 1764

Required Operating Time: Long term

TER Checksheet No. 14

Reference 37, Section 4.3.1.2

Licensee Submittal: PR1 [40]; FRC-designated Page II.9-1

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, @, R, P, H, c5,(R) S, (R), M, I, WM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Envircnmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3, 3%, X

System Consideration Review 44, M, X, ¥, 3, ¥
Equipment Environmental Qualification Review 34, 3, %, 3, Se, Sf,

59, Sh' Si' 53‘ SK) 5'1

Installed TMI Lessons Learned Implementation 54, 6%
Equipment Summary

Maintenance and Replacement Schedule Summary 7a, M, N




S NRC Contract No. NRC-03-79-118
JL‘[IU Franklin Research Center FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC Assignme~t No. 13 b
20th and Race Streets. Phila . Fa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /¥

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

x Tne Licensee (has/@ae—hes) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

ZS The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this eguipment item.

Corrective action specified by the Licensee:

___ Equipment replacement with qualified equipment

— Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (nas/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action )

The Licensee states that the equipment item does not require gqualification
and/or should be exempted from environmental gqualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a ygualified (ZZ:; Qualified Life Deficiency
I.0 Modification I1I1.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available




NRC Contract No. NRC-03-79-118

UUHE Franklin Research Center

FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila - Pa. 19103 (215) 448-1000 FRC Task No. % 4

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATIUON:

NRC REQUIREMENTS X = DEFICIENCY
Documented Evidence of Qualification Adegquate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adeguate

O Peak Pressure Adegquate

© Duration Adequate

o Required Profile E..eloped Adequately

o Steam Exposure (If Required) Adegquate

Criteria
Criteria
Criteria
Criteria
Criteria

Regarding
Regarding
Regarding
Regarding
Regarding

Spray Satisfied

Submergence Satisfied

Radiation Satisfied

Test Sequence Satisfied

Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

LT THTETET |

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established

II.o Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

[T T

Iil.a Equipment Exempt From Qualification
III.p Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

>

This equipment item was previously evaluated in Reference 37. See page l:
Equipment Iltem description.




NRC Contract No NRC-03-79-118

UUHUF_unklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 1a
20th and Race Streets Phila . Pa 19103 1215) 448- 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /#

LICENSEE RESPONSE TO NRC SER

NOTES FOR RESOLUTIONS

X

/7

/ i‘.

(1)
(2)
(3)
(4)

NOTES:

Qualification documents asscciated with this piece of equipment have been
evaluated and have deen found o meet the intent of the applicable
standards and {s therefore qualified. (;efer o latest revision of
79=013 werksheet.)

Equipment deleted {rom master list because it already has bdeen replaced.
Due to advances i{n equipment design, this egquicment i3 slated to be replaced

during the next availadble outage consistent with equipment delivery tize
regLirezents.

responcs %0 the NRC concern.

)/

.

( 4. ) The aging prograz descrided in the dody of the cover letter (Secticn 3.7)
N\

™I Irams

aiia aw

g is currently bdeing conducted on this piece of equipment.
esting, reports will bde reviewed to provide adequate

La0nN coCLlentation.

FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 PR-1

APPENDIX II

Operates continuously to provide input to subcooled margin monitor.
100% relative humidity has been assumed for saturated steam conditions.

A 40-year qualified life requirement has been assumed.

The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.




‘WF NRC Contract No. NRC-93-79-118
LU0l Frankiin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 Se
20th and Race Streets. Phila Pa 19103 (215) 4481000 FRC Task No. wé3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1I/0588~11) SUBMITTAL DOCUMENTATION NOTE No.)

Loch

ENVIRONMENTAL PROFILE

LR L T

OF ACCIDENT CONDITIONS 1 (15:8)

F s&; b
Rate of Temp./Press. f//‘P‘V‘/ _350Vrae/3rm 0 Gyek ks
Increase (3 e 3”"’/5") o -
Peak: °F/psig/RH/Tim> 7:/32/10.///& ! 350/ 4/ 100 J/oM

-(3 C5/32/r0] 265
Decrease To: °F/psig/RH/Time -QJJ/JO/Iw/o/’) 303/((//09 /J/)

(300 /Y 100/ IPN}
Decrease To: °F/psig/RH/Time ~j:.//:..///~ /XAt 250/s5/ /e /56 4R

, , (90‘//2//00/35)

Decrease To: °F/psig/RH/Time :yJO/’/U'°/’74h

Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,

2.2.6/1.2.5.C, 2.2.6)

Spray Qualification Method
(S«3:2371.3, 2.3.8/1.3,
2.2.8)

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpm/ftz)

Spray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In~Leakage Considered
{(5.2.6, 5.3.2/=/=)

L e N L R L T T T T E T T T T

Time to Submergence

Dust Environment
{=/2:.2.11/2.2.11)
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(%l\, NRC Contract No. NRC-03-79-118
UUU Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 51
20th and Race Streets. Phila  Pa 19103 (215) 448-1000 FRC Task No. Y63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /¥
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1% NRC Contract No. NRC-03-79-118
U0l Frankiin Research Center FRC Project No. C5257 Page

A Dwision of The Frankiin Institute FRC Assignment No. 13 5 7
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. ﬂg

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/¥

NOTES:
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A Division of The Franklin Institute FRC Assignment No. 13 Sh
20th and Race Streets. Phila . Pa. 19103 (215) 4481000 FRC Task NoO. YL 2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4
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A Division of The Frankiin Institute FRC Assignment No. 13 54
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4
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A Dwision of The Franklin Institute FRC Assignment No. 13 5 ?
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _4_
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A Division of The Frankiin Institute FRC Assignment No. 13 S A
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /¥
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4
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il 3 ranklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute : FRC Assignment 20. 1 7o
20th and Race Streets. Phila. Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 14

MA INTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following information regarding the maintenance and replacement
schedule(s) for components, sub-components, and materials has been provided by

the Licensee.

Analysis shows that Viton and Ethylene Propylene 0-Rings
ife in excess of 40 years. ‘R:sercun: recommends a
S-year servicz replacement interval due to wear from main-

tenance adjustments and ca




.(% NRC Contract No. NRC-03-79-118
QUL Franklin Research Center FRC Froject No. C5257 Page

A Division of The Franklin institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa 19103 (215) 4481000 FRCTaskNo. ~ &

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 13

Equipment Item No. 15

Level Transmitters Located in the Primary Auxil:iary Building
Rosemount Model 1153A

Containment Pressure (CI-PT-240 and 241)

Licensee References 24 and 1764

Required Operating Time: Long term

TER Checksheet No. 15

Reference 37, Section 4,3.1.5

Licensee Submittal: AM3 [40]; FRC-designated Page II.1-5

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R' Tl m'v ml Pl H' cs' Al sl (R)l M' I' m' RPN' m' SEN' QI' RPS, i‘one,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 34, ¥, M

System Consideration Review a, 4%, 4c, 3, W, ¥

Equipment Environmental Qualification Review >4, 56, 3, 5, 5e, 5f,
39, 3, M, ¥

Installed TMI Lessons Learned Implementatic: fa, 60

Equipment Summary

Maintenance and Replacement Schedule Summary 7a, M, ¥




s NRC Contract No. NRC-03-79-118

_LL. Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute F~7 Assignment No. 13 Ib
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 . Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIFMENT ITEM NO. /5

SUMMARY OF LICENSEE RESPONSES TG THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

x Tne Licensee (has/was—mot) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
gualified and/or will function when exposed to the applicable DBE
environmental service conditions.

x The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Juatification for interim operation (has/has not) been provided by the
Licensee for this eqguipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment

— Equipment mocdification

Equipment relocaticn above submergence level

Relocate «r shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

__ Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action v)

The Licensee states that the equipment item does not require gqualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a yQualified (EI.;) Qualified Life Deficiency
I.b Mcdification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available




ﬁ NRC Contract No. NRC-03-79-118
[] Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila . Pa_ 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequatz

O Peak Pressure Adeguate

o Duration Adequate

o Required Profile Enveloped Adequaiely

o Steam Exposure (If Required) Adequa‘te
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

T T

=)
@
v
@
z
>
=]
v
(@]
z

NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

I1.o Equipment Not Qualified

II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
IIl.a Equipment Exempt From Qualification
IIl.p Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

[T T

:h1§ equipment item was previously evaluated in Reference 37. See page 1A
Equipment Item description.




UE‘UE Franklin Research Center

NRC Contract No. NRC-03-79-118

FRC Project No. C5257
A Division of The Franklin Institute FRC Assignment No. 13
20th and Race Streets. Phila  Pa 19103 (215) 4481000 FRC Task No.

Page
3o

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

LICENSEE RESPONSE TO NRC SER

NOTES FOR RESOLUTIONS

)( Qualification documents associated with this piece of equipment have been
evaluated and have been found to meet the intent of the applicable
standards and is therefore qualified. (Refer to latest revision of

753-013 worksneet.)
fquipzent deleted from zaster list because it already has bdeen replaced.

Due to advances in eguiprment design
during the next available outage consistent with equipment delivery tize
requirements.

X X

)
/

x (:

The aging prograz descrided in the body of the cover letter (Section 3.7)
responds to the NRC concern.

4

/l{ Qualification testing is ¢
Upon completion of testing, reporss will be reviewed to provide acequate
qualificacion documentaticn.
rTY
FACILITY:

YANKEE ROWE
DOCKET NO.: 50-29

AP""VDIX II

this equirment is slated to be replaced

urrently being conducted on this plece cf equipment.

AM=-3

‘
(1) A long-term operating requirement of one year has been assumed.

{2) This area is ventilated with outside air.

(3) A 40-year qualified life requirement has bheen assumed.

\ 1 - - 1
(4) This equipment will be included in the plant maintenance and

surveillance program for evaluation of aging degradation.
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U0l Frankiin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 5f
20th and Race Streets. Phila Pa 19103 (215) 448-1000 FRC Task No. 43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2

NOTES:

/. T e w ,._.,{ 5/7‘_5'@ frnde  Qns !:’é 3!:5!!!:@ o é’
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M
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NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13

FRC Task No. Y63 Ta

Page

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /S

MAINTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following information regarding the maintenance and replacement

schedule(s) for components, sub-components, and materials has been provided by

the Licensee.

on and Ethylene Propylene 0-Rings
‘,..’.‘, w T o e @ ol _
nave a ' e ! gxce Ui Sy _/’.'.‘C’.S- ﬁose_c“n: recomre”cS 3
Sey r rvice Tamam Smd B .
>cyear service replacement interval due to wear from main-

tenance adju




@ NRC Contract No. NRC-03-79-118
{ '..HL Franklin Research Center FRC Project No. C5257

A Division of The Franklin Institute FRC Assignment No. 13
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. _4 & =§

Page
la

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _[&

Equipment Item No. 16

Pressure Switch Locatecd Within Containment
Static O-Ring Model 7828-100

Safety Injection Initiation (SI-PS-14)
Licensee References 21 and 1218

Required Operating Time: 0.l minute

TER Checksheet No. 16

Reference 37, Section 4.6.3

Licensee Submittal: SI6 [40]; FRC-designated Page I1I.10-5

DESIGNATION FOR DEPICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:

(See Section 3 of this TER for Legend)

&t o, BT, B, B, 5, A, S, (R), (M) I, WM, RN, EXN, SEN, QL) RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents

Equipment Item

Summary of Licensee Respcnses to the NRC SER
Equipment Environmental Qualification Summary Forms
Licensee Response to NRC SER

System Consideration Review

Equipment Environmental Qualification Review

Installed TMI Lessons Learned Implementation
Equipment Summary

intenance and Replacement Schedule Summary

Checksheet Page No.

la
lb
2

3a, 3b, ¥, M

44, a0, ¥, 4, 4, K

34,
¥, %, 3 AN




NRC Contract No. NRC-03-79-118
FRC Project No. C5257 Page
FRC Assignment No. 13 )

FRC Task No. Y63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

OF LICENSEE RESPONSES TO THE ! ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/vas—mot) provided a response to the SER concerns.
fhe Licensee (has ; ( t the eguipment is

qualified and I ] - applicable DBE
environmental

proposed a

nas not been

operation

Jualificati

Jther (__ o1

Licensee
can be
ation.

ulCensee nas/fae—nNot) provid

ective action oChe

jualification

GNATION OF RESULTANT NBER UALIFICATION EVALU [ION CATEGO BASED ON REVIEW

CIRCLED I

-‘_AJ‘.

Q::) Mod i

Jual

NAt+
WOL




NRC Contract No. NRC-03-79-118
U Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 2
20th and Race Streets Phila . Pa 19103 (215) 4481000 FRC Task No. Y

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

pocumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Establisned to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adeguate

o Required Profile Enveloped Adequately

o0 Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequance Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Functicn Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

RURLUIRIIT,

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established
II.b Equipment Not Qualified
1I.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.0 Equipment Not in the Scope of the Qualification Review
iv Documentation Not Made Available

[T

This equipment item was previously evaluated in Reference 37. See p:
Equipment Ttem description.




NRC Contract No. NRC-03-79-118

B r____)
JUL_ Franklin Research Center FRC Proiect No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 Ja

20th and Race Streets. Phila . Pa 19103 (215) 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

LICENSEE "ISPONSE TO NRC SER

NOTES FOR RESOLUTIONS

%

Qualification documents associated with this piece of equipment have ceen
evaluated and have been found to meet the intent of the applicable
standards and is therefore qualified. (Refer to latest revision of
79-01B worksheet.)

Equipment deleted from master list because it already has been replaced.

Due to advances in equipment design, this ecuipment is slated to be replaced
during the next available outage consistent with equipment delivery time
requirements.

The aging program descrided in the body of the cover letter (Section 3.7)
responds to the NRC concern.

™I Iteme
Qualification testing is currently being conducted on this piece of egquipment.

Upon completion of testing, reports will be reviewed to provide adequate
qualification documentation.




NRC Contract No. NRC-03-79-118 Page
Ulinﬁ Franklin Ressarch Center FRC Project No. C5257
A Division of The Frankiin Institute FRC Assignment No. 13 3b

20th and Race Streets. Phila  2a 19103 2154481000 | FRC Task No. 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

LICENSEE RESPONSE TO NRC SER (Continued)

FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 SI-6

(4)

(3)

(6)

APPENDIX II

This switch i{s used to {nitiate safety injection; it {s not required
to function once safety injection has commenced.

100% relative humidity has been assumed for conservatism.

Replacement of this switch is scheduled prior to the end of its 10-
year qualified life.

The qualified life of this equipment will be maintained by the plant
maintenance and surveillance prograr.

FRC's evaluation of this switch agrees with the Yankee Rowe position
that the switch has a short-term function. However, FRC i{s committed
to adhere to the one-hour NRC requirement for minimum operating time.
This requirement ignores the Yankee Rowe position that no fuel damage
can occur before the switch operates, even in more than one hour,
because the pressure is too high to permit fuel failure. Therefore,
Yankee Rowe does not believe the switch is deficient for radiation
dose tolerance, because the most tolerant material has been evaluated
to withstand a one-year dose. Although the steam temperature/pressure
test was not run for one hour, the test was specified and performed
according to the exact requirements of IEEE-323-1974 at the time the
test was performed (before the one-hour requirement). FRC concludes
that the switch is not qualified, because the one-hour requirement

is not met.

Yankee Rowe believes this switch will adequately perform its intended
function. However, since the switch is not tested to the latest
requirements, Yankee Rowe will replace this switch when a qualified
replacement ({f available, possibly by late 1981) or we will redesign
the €IAS initiation circuitry to accomplish the switch's function

by other methods.

The specified radiation dose is only the normal operating dose expected
prior to any DBE (see Note 5).




ﬁ NRC Contract No. NRC-03-79-118
0 Franklin Research Center FRC Pruject No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 la
20th and Race Sucets. Phila Pa 19103 (215) 448-1000 | FRC Task No. 46

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

Equipment Item No. 17

Electric Motor Located in the Prima:y Auxiliary Building

Electric Machinery Model 1C

Drives Low Pressure Safety Injection Pump (P-48-1, P-48-2, P-48-3)
Licensee Reference 13

Required Operating Time: Long term

TER Checksheet No. 17

Reference 37, Section 4.7.11

Licensee Submittal: SI4 [40]; FRC-designated Page II1.10-1

DESIGNATION POR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R' ‘rl qu u' P' a' &l A' s' (R)' H. Il w' RPN. m' SBN‘ QI' RPS' mne'

Not stated.@ot applicable de fe rre®

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 34, 3%, M

System Consideration Review A, 36, 4, A, %, 4K

Equipment Environmental Qualification Review 5a, Sb, Sc, 54, %, Sf,
59, SA, H, b2

Installed TMI Lessons Learned Implementation o4, 6K

Equipment Summary

Maintenance ard Replacement Schedule Summary T, 78, =




4/%, NRC Contract No. NRC-03-79-118
uﬂﬂ Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankun Institute FRC Alﬂgﬂm‘ﬂt No. 13 | b
20th and Race Streets. Phila Pa 19103 (215) 448-1000 FRCTaskNo. ____ 4473

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7.

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS AR?Z APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

The Licensee (has/tras~moty specifically stated that the equipment is
gualified and/or will function when exposed to the applicable DBE
environmental service conditions.

b b

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification h_s not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for thlis equipment item.

Corrective action specified by the Licensee:

_ Equipment replacement with qualified equipment

— Eguipment modification

—. Equipment relocation above submergence level

_ Relocate or shield equipment from radiation source

Verify gqualification by additional (testing/analysis)

— Equipment relocation to a mild environment

_ Qualification testing of equipment in progress

___ Other ( ‘ )

The Licensee has provided other infoimation for this egquipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action o)

The Licersee states that the equipment icem does not require gqualification
and/or should pe exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified (El.c) Qualified Life Deficiency
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

I1.b Not Qualified v Documentation Not Available




ﬁ NRC Contract No. NRC-03-79-118

U Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. “e2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Dccumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Establisted
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If
Criteria Regarding Temperature/Pressure Exposure:

o0 Peak Temperature Adequate

O Peak Pressure Adegquate

o0 Duration Adequate

0 Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate

Reguired)

Criteria
Criteria
Criteria
Criteria
Criteria

Regarding
Regarding
Regarding
Regarding
Regarding

Spray Satisfied

Submergence Satisfied

Radiation Satisfied

Test Sequence Satisfied

Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 nour + Functic® Time) Satisfied
Criteria Regarding Margins Satisfied (N 2EG-0588, Cat. I)

I THHEEETEE HH

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established
II.p0 Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified E
IIl.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Availuable
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FRC Assignment No. 13

FRCTaskNo. 4 & 3

Page
3o

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

LICENSEE RESPONSE TO NRC SER

This equipment will be included in the plant maintenance and

surveillance program for evaluation of aging degradation.

The maximum postulated DBE level for this environmental parameter
is within normal operating limits.
designed in accordance with industry standards to operate continuously

in this environment.

Qualification documents associated with this piece of equipment have bdeen

evaluated and have bdeen found to meet the intent of the applicable

standards and (s therefore qualified.

79-018 vorksheet.)

(Refer to latest revision of

Equipment has been specified and
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Page
50

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Criteria: DOR Guidelines X ; NUREG-0588, Cat. I___; NUREG-0588, Cat. II .

QUALIFICATION REPORT
(8.0/5.0/5.0)
Report ID Number

Repo.t Date

O2-0570-1066¢

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X COR
{DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO.)

[] )
UIPMENT DESCRIPTION . -
gg;ipment Type :ﬁhn‘or v MMotor
] Ll
Manufacturer's Name ‘Electri e P Ewm N
: :
Model Number (5.2.2/-/=) ! le ! a6
) .
Serial Number ! Notstated! no+ stated
L} 1]
Features/Mounting ! notstated ! Qacron Plyester
Connections/Interfaces ‘Not Sta 24 :
(5.2.6/=/=) ! i et statid
L} 1
Location/Elevation memu :
- n(A‘ B\ 8 »
Equipment ID No. : ’ :
'P- “'8‘/"&)‘3 E Nnete 4 Note A
’
'
L}
:
:

Issued Dy
Prepared for
Referenced Reports

Qualification Method
(5.1, 5.3/2.1, 2.4/2.1, 2.4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(5.2.5/2.2.9/2.2.9)

Cperating Conditions

(=/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/Freq.

1C3-08570-

' 1066

E /0/30/80 /0//30/50
"EDS Nutlear €D Muclear

!Yankee A#om‘.i Yankee Alomit

Electric ¢o. Electe e (b

‘See Vote 1} See moted
irgnn.lés 3 : A"A—l'as?i

: 04 LM

. ,U/ﬂ : W/A

Bw % G A" S A e A Gm R e AW e A A A e AW e S EE B e AT e A e A G A B a e AR e A am Am e A= A e
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uug Franklin Research Center FRC Project Nu. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 5b
20th and Race Streets. Phila  Pa 19103 (215) 448- 1000 FRCTaskNo. Y é6 >

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /Z

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

w/R

Acceptance Criteria /A

{5.2.5/2.2.1/3.2.1)
WA PR
Accuracy (5.2.5/=/-)

WA /A

Number of Specimens

Test Instruments Calibrated ) /R

Safety Function (Active/
Passive) (=/2.1.3/2.1.3)

MR N/ R

Test Duration (5.2.1/=/-) n/A n/4

Accident Duration (Envir.
Above Normal) (5.2.1/-/-)

r/A VIR

71 IR

LR

Required Function Time

Test Sequence (General) 1A

(5.2.3/2.3.1/2.3.1)

/A /R

Test Seqguence (NUREG-0588,
Cat. I) (=/2.3.1/-)

1. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure
10. Inspection

s S Pw BE SO Ow B Ve 9B So o6 e e VO 4w VB S 26 9% $6 Fu 18 §e tE oW 9 e 08 oW - rw re

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Not stated. nNIR

Material Aging
Evaluation (7.0/=/-)

no+ st tid

/R

e 0B 0@ 9B S 0O So O 0B $° 0O E® @ I IS IS e $9 =

Materials Susceptible
(Thermal) (5.2.4, 7.0/-/-)

nov staled * /A

IS I IW P04 05 SO 06 I® OB 0@ IS 06 W 0 PV @ IS 0e 08 4e Su 9m $o 0 40 e S te e e S 4™ Sm E® Sm A e g tw s e am e e e am e
.-

Radiation Aging, Type

40./%:5 4%/?5'/5
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .2

Cat. I) (=/3.2/=)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not reguired)
4. Time (+10%, +1 hour
+ function time minimum)

D

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0568~-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO.)

L] 1] .
: : :

P : seeaccident '
Radiation Aging, Dose (rd) 5 Steazcuﬁ ! :
Radiation Aging, Dose Rate !see accident! See accident :

1 L] L}
Radiation Aging, Method : ﬂﬂ&‘?@:s $ ﬁnai?s|5 :
. : H
Materials Susceptikle ! ot stated ° Bacron p°'1“*¢falas$ | Mofe g
(Radiation) (5.2.4, 7.0/=/=) ! : :
. L L
Operational Aging T : N/ & ¢
(=/4.2/-) : : !
: - :
Other Age Conditioning ' w/A v /AR s
(“/40 2/-) '- : :
] L] L}
Qualifiea Life Claimed/ 2 . .
Established (5.2.4/4.10/-) ¢ 1'C ;g M® X
L} L '
Normal Ambient Temperature ! : :
Normal Ampient Radiation : WA L VS .
Normal Ambient Humidity . - :
L} L] '
On-Going Surveillance and : : ' :
Preventive Maintenance . Lote 3 - el .
(7.0/=/=) : : :
3 : -
On-Going Analysis of : . R :
Failures and Degradation § &ve3 1 Kote 3 s
(7.0/=/=) . - :
- : :
Margin (General) YON/RB v N/AR
{0.0/3.0/3.0) . :
L '
Margin (NUREG-0588, L V)] 4 P W/R
1 .
: :
: :
: 4
- s
1 .
' L
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /Z

(4.1.2/1.4.7/1.4.7)

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

1] 1 L]

ACCIDENT CONDITIONS : : !

L] ' L]

LOCA/MSLB/HELB/Uncontrollied ! : !

(4.1, 4.2, 4.3.1, 4.3.3/  Loch Losﬂ !

1.1, 1.2, 1.5/1.1, 1.2, 1.5) ¢ fecifc., recirc. '

L] L] L]

Radiation ) : : H

o : 7 - - !

Radiation Dose (rd) : : i

(4.1.2/1.4/1.4) Rk Ty Bmd :

' ( s ' L“C’fNL’ '

M Ace . A&N .

Radiacion Dose Rate (rd/hr) | natstalid * Act siafd :

Radiation Qual. Metnod : AM(T‘.., : A,\‘_‘a;, $ :

(5:3.1/=/~) : s 4

- 3 s

Proximity to Concentrated : : :

Rad Latzoxym : "OJ'Sw‘u'U y et ’W H

(4.1.2/1.4.6/1.4.6) g ! 3

L] L] L]

Equipment Susceptible to . M (ed : + be { $

Beta Radiation (4.1.4/-/-) : » : R .

' ' L]

Radiation Dose (Normal + : 2 : -

Accident) (4.1.2/=/-) : MA&K! B mad Y :

: : .

Plateout Dose Considered !“ CUR :

(=/1.48/1.48) : : -

L] . L

Gamma + Beta Dose (rd) v /A v W/A :
1] 1]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. />

NOTES:

i WWMWi&M__ .

Lote 2. 1. "ORIGEN: Isotope Generation and Depletiom Code - ____
Matrix Exponential Method", writtem by Oak’ Ridge
National Laboratory and updated May 3, 1976. o=

2. "QAD-PSA: A Point-Kernel General Purpose Shield- _
ing Program", origirally written by Los Alamos
Scientific Laboratory and converted to the IBM-
360 computer by Cak Ridge ational Laboratory,
July, 1968.

3 ""Reactor Shielding Design Manual", edited by
Theodore Rockwell III, D. Van Nostrand Company, ~—
Inc., First Edition, 1956.

4. "Piping Design and Engineering”, ITT Grinnel
Industrial Piping, Inc., Fifth Edition, 1976. S

$. "A Handbook of Radiation Shielding Data", edited —
by J.C. Courtney, ANS/SD-76/14, July, 1976.

6. ""Nuclear Engineering Handbook', edited by Harold
Etherington, McGraw Hill, First Edition, 1958. _—

;o "The Use of Plastics and Elastomers in Nuclear gl
Radiation" by W.W. Parkinson and 0. Sisman, Oak
Ridge National Laboratory, October 19, 1970. SR

Mote 3. TAe Licenies's £RSPONSE foo sia SER Ay 4y Sollonine
FERE 19 r:;_gs_gr_fg_g_%»mz'
J

For components which have a relativley long qualified life (greater than _
10 years), the accuracy of the predicted life will be verified by
including provisions in plant maintenance and surveillance programs to
determine the presence of advanced age related degradation. Depending on
—— the equipment involved (complexity, amount of age sensitive materials

involved, normal operating environment, etc.), the program will include
— those features of the following which are considered necessary to track
aging conditions of that type of equipment.

. Periodic visual inspection of materials in the equipment which are
subject to aging degradation.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7

NOTES:
Aot@ 3 Cond, .
IR Periodic review of maintenance records by engineering personnel to —
detect trends of failures caused by material degradation.
. Periodic testing of insulation integrity on representative samples
of categories of equipment (motors, solenoid, etc.). .
. Periodic review of operating and maintenance records not related to __

failures (operating temperatures, calibration records, etc.)

The intervals for the periodic actions will be selected by giving
consideration to the predicted qualified life, operating mode of the
equipment, accessibility, and existing maintenance and surveillance
schedules. It is anticipated that this program will be incorperated by
modifications to existing programs, and the program will be in effect
before the deadline for equipment qualification.

This cagisg proafom ssumes aAestablished aualiFied |iFe,

Aas y o

b ) © L - N \ ~ 4 " ' ~ *

to materiads susceptible tocad iatia

According to EMMCO, the limiting material for radia-
tion degradation is the Dacron Polyester glass type
insulation.

( S 2

'feé.f_dm_ﬁihhbéb::&%mix?fczi [([fe. -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /8

Equipment Item No. 18

Electric Motor Located in the Primary Auxiliary Building

General Electric Company Model No. 5K404AK174

Drives High Pressure Safety Injection Pump (P49-1, P49-2, P49-3)
Licensee Reference 3642

Required Operating Time: Long term

TER Checksheet No. 18

Reference 37, Section 4.7.3

Licensee Submittal: SI5 [40]; FRC-designated Page I11.10-3

DESIGNATION FOR DEPICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, Qv, RT, P, H, CS, A, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, (Not applicable de ferred)

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER ib

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, ¥, 3, M

System Consideration Review 4, 4, &, o, 4%, K

Equipment Environmental Qualification Review 5a, 5b, S5c¢, 54, 5e, 5f,
54, 58, 3, M

Installed TM1 Lessons Learned Implementation 64, 6k

Equipment Summary

Maintenance and Replacement Schedule Summary T, TR, ¢
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /£

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

SR

The Licensee (has/mas—ao#d specifically stated that the equipment is
qualified and/or will function when exposed to the applicablie DBE
environmental service conditions.

The Licensee has presented information which shows there are no

outstanding qualification deficiencies.

item whose gualification has not been fully established.

Justification for interim operation

Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with gualified equipment

Equipment modification

Equipment relocation above submergence level

The Licensee (has/has not) proposed a corrective action for this equipment

(has/has not) been provided by the

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environrent

Qualification testing of equipment in progress

___ Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action )

The Licensee states that the equipment item does not require qualification

and/cr should be exempted from environmental gqualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

= CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
Qualexcation Not Established III.b Not in Scope

II1.b Not Qualified Iv Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /¥

Ul ENVIRONMENTAL QUALIFICATION S Y FORM
DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adegquately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

O Peak Temperature Adequate

0 Peak Pressure Adequate

o Duration Adeguate

0 Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray fatisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

riteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

[ TEREEETTE THITH

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

1I.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

IIll.o Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[T TH

Sea e em oy SF
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /8

LICENSEE RESPONSE TO NRC SER

This equipment will be included in the plant maintenance and

surveillance program for evaluation of aging degradation.

The maximum postulated DBE level for this environmental parameter
is within normal operating limits.

Equipment has been specified and

designed in accordance with industry standards to operate continuously

in this environment.

Qualification documents associated with this piece of equipment have deen

evaluated and have deen found to meet the intent of the applicable

standards and i{s therefore qualified.

79~018 worksheet.)

(Refer to latest revision of
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 18

EQUIPMENT ENVIRONMENTAL QALIIICATION REVIEW
Criteria: DOR Guidelines é ; NUREG~-(0588, Cat. I ; NUREG-(0588, Cat. II .

Prepared for Virginia ELecTrIC FRwerCo.

Referenced Reports

Qualification Method TEST
(5.1, 5.3/2.1, 2.4/2.1, 2.4) -
QUALIFICATION TEST PROGRAM . = :
Functional Test Description ,R. TEs ‘3', :
(5.2.5/2.2.9/2.2.9) b WITHSTAND :
] ST .
1

Operating Conditions

(=/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/Freq.

FuLL LOAD FumCTIONAL!
LOCA TEST :

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

' L] L
EQUIPMENT DESCRIPTION . i 3
Equipment Type MoTOR 1 VERTICAL -NOUCTION

:G : MoToR. !
Manutacturer's Name TOENERAL 3 :
(S.2.2/=/=) IEvecrric, ! GENERAL tirecrric Co. :

' ] L]
Model Number (5.2.2/=/=) ' SKACAAKITA! S K (o318 X C\SGA X

' L] ]
Serial Number IND : JFJiq090n !NOTL !

‘ 1] L]
Features/Mounting : 2 3¢' 460V, 300 HF 3

(5.2.6/=/=) : ' GO Hi :

L] L] .
Connections/Interfaces s : :
(5.2.6/=/=) - : '
L L L
Location/Elevation ' PABR : '
| 1] L]
Equipment ID No :qu - ' '

e ' F49-2 :
QUALIFICATION REPORT P4 -3 ! :
(8.0/5.0/5.0) ! 3 .

F

Report ID Number : : czaod 3
1] 1] 1,
Report Date : : :
L] L] L]
Issued vy : ‘FIRL 3
' . L]
: : :
: 3 -
- - :
$ : .
5 $ :

: -

: :

: -

. :

: -

: -

1]

'

L
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EQUIPMEN 7 ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _| &

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588-11)

LICENSEE

SUBMITTAL

QUALIFICATION
DOCUMENTAT ION

DEFICIENCY
(¥ OR
NOTE NO.)

Acceptance Criteria
(5:.2.5/2:.2:.1/2,2.1)

&ccuracy (5.2.5/=/=)

Number of Specimens

Test Instruments Calibrated

Safety Function (Active/
Passive) (=/2.1.3/2.1.3)

Test Duration (5.2.1/=/=)

Accident Duration (Envir.
Above Normal) (5.2.1/-/=-)

Required Function Time

Test Sequence (General)
(5.2.3/2.3.1/2.3.1)

Test Segquence (NUREG-0588,
Cat., I) (=/2.3.1/-)

1. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiat:on Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure
10. Inspection

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging
Evaluation (7.0/-/=)

Materials Susceptible
(Thermal) (5.2.4, 7.0/=/-)

Radiation Aging, Type

AW B g B am e s e A tw aw e

S 00 0% o sm 00 Sw 0@ @ 00 90 08 tw S I IS 40 90 $e I S tw d= B e® e

SAFETY

“INJECTION

NA

LONG TERM,

iDcnons\’RAﬂCN CoF
* OPERARILITY; Pass
FLNQ1\OLM\L Tests

G m e Te e fem Aem te gm te e e

{1O0OHR. @ 180 °C

Cs mvara A

G e B e A A A A A= -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NC. '8

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

.
-
Radiation Aging, Dose (rd) ! NA
L
Radiation Aging, Dose Rate ! NA
'
Radiation Aging, Method : NA
L
Materials Susceptible PANSULATICY,
i -2. 7- - : LEAD
(Radiation) (5 4, 0/=/=) | SPLICES ;
Operational Aging !L;?f’(AT‘NG
(=/4.2/-) :
L
Other Age Conditioning :
(=/4.2/=) .
1
Qualified Life Claimed/ t AQ yp,
Established (5.2.4/4.10/-) ! ASSUMED
]
Normal Ambient Temperature :GS'q“O.F
Normal Ampient Radiation 1O 0 :j»
Normal Ambient Humidity : ©OZ )
"SURVEILLANCE

On-Going Surveillance and + MMALNT.
Preventive Maintenance
(7.0/=/=)

On-Going Analysis of
Failures and Degradation
{7.0/=/=)

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat. 1) (=/3.2/=)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+108%, +1 hour
+ function time minimum)

S e e e e wm Be e 4w e aw Te B e am tm AW e e e A e s e Se e e Te sm e sw e aw e e te s e se e e te e e
B he A Se AW e S SE AT Sm AT Gm W AW e Am ST Ae AW e AW A % e A e I SE e A T e e S A e A e A e S s Sw =
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 18

(4.1.2/1.4.7/1.4.7)

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSE:= QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION 'NOTE NO.)

[ 1
ACCIDENT CONDITIONS : : :
L] . '
LOCA/MSLB/HELB/Uncontrolled ! : :
(.1, 4.2 €:3.1, 4.3.3/ ! : LOCA !
Esds 3sBs 1s5/3ede 1530 1:9) & - .
L ¥ '
Radiation Type P GammaA ! GAMMA :
) 1] )
Radiation Dose (rd) : M . M d .
(4.1.2/1.4/1.4) 1 0.5 Mrd 30 '
1, L] L]
Radiation Dose Rate (rd/hr) ! 1 8. 0x o> rd/n 3
Radiation Qual. Metnod : ! TESY :
(5.3.1/=/~) ' ' '
1 L} L]
Proximity to Concentrated 'Reaec. s $
Radiation '!FLuvios ! '
\4.1.2/1.4.6/1.4.5%) : . .
L} L} '
EqQu ipment Susceptible to : NA : ND : X
Beta Radiection (4.1.2/-/-) . ’ :
Radiation Dose (Normal + 0. S MY .
Accident) (4.1.2/-/-) :(Acuozuf) : :
) . '
Plateout Doce Considered tNA ! ND :
(=/1.48/1.48) : $ H
L L] L]
< L i .
Gamma + 3eta Dose (rd) \ NA : ND :
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 1&

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588~-11)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

Rate of Temp./Press.
Increase

Peak: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time

Decrease To:

Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,

2.2.6/1.2.5.C, 2.2.6)
Spray Qualificaticon Method
(5.3.2/1.3, 2.2.8/1.3,
2.2.8)

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpm/ftz)

Spray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In-Leakage Considered
(5.2.6, 5.3.2/=/-)

Time to Submergence

oust Environment
(=/2.2.11/2.2.11)

°F/psig,/RH/Time

LICENSEE
____SUBMITTAL

' NA

! EnNvi2onmMENT

MWD

! EXCEPTY

' Fer

IKADIAT ION

D I I I T T

—

QUALIFICATION
DOCUMENTATION

DEFICIENCY
(X OR
NOTE No.)

RAPID ~ 1,3 5zc¢.

MoToR S TATOR
T MPERATURE
MoNITORED

P w fe e e e T e Se e e S A e S s e e e

TEST

Boric Ao V- 437’
"Pk g 3-5' q.0

0.8
CONTINUOUS

NA
Provisiow s MADE To

FOR
NA
NA

CONTAMINANTS

280/c0 [ — [2min,
150/14.8/ - [ 336nR.

SAMPLE. BEARING CiL

™ B A e B e AT e S e AT e A e A e A B AT SE A e A S A S AT S A e AT S A Se A e e e

.-




-

ﬁ; NRC Contract No. NRC-03-79-118
(0 Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 5f
20th and Race Streets. Phia Pa 19103 (215) 448100 | FRC Task No. )

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. \&

NOTES:

1. ﬂwa%_mméwxm&L
0 0o L comgos ’r&! L e ~~nos Q&”g;;‘m'gl'_\
:IZ :'ﬂg :i..’.“eﬁ!!gﬂ i!’c:x: QL@’.tL, e &3’\ QQQ&
M&_mxﬂ,_mmicmtrm.

2. TR L
CL\L\TAQL N &mOK‘L&\gV \Lm‘\' acos Qord omanam J-Zd
; (R o} "0 mn@iatien (0,65 med).
T ~enkm ek O wmay C..L\Q.n; et £ do 30 M
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1m1;§> NRC Contract No. NRC-03-79-118
'ﬂ'. Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin institute FRC Assignment No. 13 la

20th and Race Streets. Phila  Pa 19103 (215) 448- 1000 FRC Task No. & b a

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /9

Equipment Item No. 19

Electric Motors Located Within Containment

West inghouse Model 72Y51238, TBFC, 15 hp

Recirculation Fan Drive (FN-18-1, FN-18-2, FN-18-3)
Licensee References 22, 604, and 639

Required Operating Time: Long term

TER Checksheet No. 19

Reference 37, Section 4.5.2.3

Licensee Submittal: ARl [40]; FRC-designated Page I1I.2-1

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ON.Y:

(See Section 3 of this TER for Legend)
R, T, Q0, RT, P, H, CS,@ S, (R), M, Il@ RPN, EXN, SBN. RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summnary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER Ja, ¥, ¥, M

System Consideration Review 3, K, A, ¥, 4, ¥

Equipment Environmental Qualification Review Sa, Sb, 5c, 5d, S5e, 5f,
Mo M, A

Installed TMI Lessons Learned Implementation 54, 6B

Equipment Summary

Maintenance and Replacement Schedule Summary M, R,




ﬁh NRC Contract No. NRC-03-79-118
.LHL Fra : 'n Research Center FPC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No.y Ib
20th and Race Streets Phila  Pa 19103 (215) 448- 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

x Tne Licensee (has/mas—aes) provided a respons? to the SER concerns.

X The Licensee (has/ras—tot? specifically stated that the equipment 1s
qualified and/or will function whe. exposed to the applicable DBE
environmental service conditions.

‘K_ The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

— Equipment relocation above submergznce level

— Relocate or shield equipment from radiation source

_ Verifyv qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

___ Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed

corrective action. (Schedule for accomplishing the corrective
action )

The Licensee states that the equipment item does not require gualification
and/or should be exempted from environmental jgualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

——

I.a Qualified I.c) Qualified Life Deficiency
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Availatle




NRC Contract No. NRC-03-79-118

U0l Frankiin Research Center FRC Project No. C5257
A Division of The Frankiin Institute FRC Assignment No. 13
20th and Race Streets. Phila. . Pa_ 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7

EQUIPMENT ENVIRONMENTAL (JJALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMENTS

Documented Evidence of Qualification Adequate

Adegiate Similarity Between Equipment and Test Specimen Established

Aging Degradation Evaluated Adegquately

Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation

Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

Peak Temperature Adequate

Peak Pressure Adequate

Duration Adequate

Required Profile Enveloped Adequately

Steam Exposure (If Required) Adequate

(¢}
o
Q
Q
o

Criteria
Criteria
Criteria
Criteria
Criteria

Regarding Spray Satisfied

Regarding Submergence Satisfied

Regarding Radiation Satisfied

Regarding Test Sequence Satisfied

Regarding Test Pailures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testiang Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

T FEEEEEEE TR

NRC QUALIFICATION CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

II.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

III.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

DESIGNATION:
X = CATEGORY

[T




ﬂbﬂﬁ Franklin Research Center

A Division of The Franklin Institute
20th and Race Streets Phila . Pa 19103 (215) 448- 1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13
FRCTaskNo. _4 o3

Page
3a

EQUIPMENT ENVIRCNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 19

LICENSEE RESPONSE TO NRC SER

The qualified life of this equipment will be maintained by the plant

maintenance and surveillance program.

YAEC has obtained and reviewed the proprietary report referenced in
the TER, and has included the report as a Documentation Reference.
The FRC concerns relative to qualified 1life, lubrication, and bearings
will be addressed in the plant maintenance and surveillance program.
The motor splices were not specifically addressed in the subject

report; however, the motors are located in an enclosure, thus providing

the splices an additional degree of protection from the environment.

Qualification documents associated with this piece of equipment have been

evaluated and have been found to meet the intent of the applicable
standards and i{s therefore qualified. (Refer to latest revision of

79-018 vorksheet.)




s NRC Contract No. NRC-03-78-118
Franklin Research Center FRC Project No. C5257 Page
A Divis f The Frankln Institute FRC Assignment No. 13 S
20th and Race Streets Phile Pa 19103 (215 448-1000 | FRC Task No. _¥¢ 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /¥ |

— ————

. . , - - .
Checksheets S &£ ¢ /{(L4<, 9 s have been removed due to the

| proprietary nature of information contained therein.




ﬁ NRC Contract No. NRC-03-79-118
Uil Frankiin Research Center FRC Project No. C5257 Page

A Division oi The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa 19103 (215) 448- 1000 FRCTaskNo. 4 &3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

Equipment Item No. 20

Electric Motor Located in the Primary Auxiliary Building
Westinghouse Electric Corp. Model CSP

Drives Primary Component Cooling Pump (P-20-1, P-20-2)
Licensee n=ference 13

Required Opevating Time: Long term

TER Checksheet No. 20

Reference 37, Section 4.7.5

Licensee Submittal: CCl [40]; FRC-designated Page II.4-1

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R' T' m’: m" PI Hl Csl Al SI (R)' "I I' m' ”N, m' SEN’ QI| RPS' NOne,

Not stated,(Not applicable deferred )

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER Ja, ¥, ¥, A

System Consideration Review 9, a6, €, 4, €, A

Equipment Environmental Qualification Review Sa, Sb, Sc, 53, %. 5f,
59, S, N, x

Installed TMI Lessons Learned Implementation o4, 6%

Equipment Summary

Maintenance and Replacement Schedule Summary W, ™, W




{ﬁ\ NRC Contract No. NRC-03-79-118
uﬂ "Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC ASS'QNM.’“ No. 13 l b
20th and Race Streets. Phila . Pa 19103 (215) 448- 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

x The Licensee (has/#as—het) specifically stated that the equipment is
qualified and/or will function when exposed tc the applicable DBE
environmental service conditions.

3 The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/lias not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this eguipment item,

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify gualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

— Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action o)

The Licensee states that the equipment item does not require qualification
and/or should ve exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALI. ICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified <E;::) Qualified Life Deficiency
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available




NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No.

[] Franklin Research Center
A Division of The Franklin Institute
20th and Race Streets. Phila . Pa 19103 (215) 448- 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC UIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adegquately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simuletion Satisfied (If
Criteria Regarding Temperature/Pressure Exposure:

o0 Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adequate

o0 Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied

Required)

Criteria
Criteria
Criteria

Regarding
Regarding
Regarding

Radiation Satisfied
Test Sequence Satisfied
Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 nour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

L THTEETEE

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified

[T

IIl.a Equipment Exempt From Qualification
III.p Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available




(% NRC Contract No. NRC-03-79-118
'JUU Franklin Research Center FRC Froject No. C5257 Page

A Division of The Frankiin Institute FRC Aulgnmom No. 13 3 4]
20th and Race Streets. Phila . Pa_ 19103 (215) 448-1000 FRCTaskNo. _4 G323

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

LICENSEE RESPONSE TO NRC SER

This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and

designed in accordance with {ndustry standards to operate continuously
in this environment.

Qualification documents associated with zhis piece of equipment have been
evaluated and have bdeen found to meet the intent of the applicable
standards and {s therefore qualified. (Refer to latest revision of
79-018 vorksheet.)




(P NRC Contract No. NRC-03-79-118
..EU Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 50
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. S & 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Criteria: DOR Guidelines x ; NUREG~0588, Cat. I ; NUREG-0588, Cat. II -

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/N588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

)
EQUIPMENT DESCRIPTION :
Equipment Type Moto ~ ! Moter
'
Manufacturer's Name . :
(5.2.2/=/=) Neb*"‘?k"“si chf‘u\%um
Model Number (5.2.2/-/-) CsP -h.uon& ne. 130 3369

Serial Number ne+ staked

> >
o o
+ +
" 7

Load/Cycles/Voltage/
Current/Freq.

.
:
L
:
- :
: :
: :
: :
: :
: :
Features/Mounting ! Thermalastic Bpox :
' L
(5.2.6/=/-) : Y g Dot 1
' '
Connections/Interfaces Kot ota : t ot ted :
-
(5.2.6/=/=) e :
L '
Location/Elevation "rtm}nu : aeh & it d '
{ s ] ]
Equi t ID No : ey :
quipmen . S Bosact o : .
:P 20=1-3 | P‘AO")‘A '
QUALIFICATION REPOKRT : : :
(8.0/5.0/5.0) : : -
Report ID Number 1Qa-0570 ;%!O}‘-CS 70 ~1060 :
' i ' '
Report Date - : H
10t 32,1980 | Oct. 3¢, (980 '
Issued Ly 5ED$ Nuchear* €0S Vuclen :
P d f : : : :
repared for -Ues#mgkouse westinghouse -
) L] L
Referenced Reports s § gumai) -
' V/A ; Seelote ) , [oxe oA
Qualification Method : : :
(5.1, 5.3/2.1, 2.4/2.1, 2.4) :Anah,s«‘s ! Analysis !
' ' '
QUALIFICATION TEST PROGRAM : : :
Functional Test Description ! n/f - N/A :
(5.2.5/2.2.9/2.2.9) : : ‘ -
: : :
Operating Conditions : : :
(=/2.2.10/2.2.10) /A N/ !
' L
: :




UEQE Franklin Research Center

A Division of The Franklin Institute
20th and Race Streets. Phila . Pa 19103 (215) 448-1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13
FRCTaskNo. _4 63

Page
5b

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.0

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

) ] 1]
Acceptance Criteria P WA : VA s
(502-5/20201/2.201) : : :
l . 1]
Accuracy (5.2.5/=/-) Y W/R L :
' l L}
Number of Specimens : /B : /R :
Test Instruments Calibrated ! N/A r W/R :
L} ' L}
Safety Function (Active/ : : H
Passive) (=/2.1.3/2.1.3) : VIR : YR .
' L] L
Test Duration (5.2.1/=/=) v W/A $ Wik :
' A L
Accident Duration (Envir. .y ' W/R :
Above Normal) (5.2.1/-/-) : . :
' L] L
Required Function Time P NRB : W/A :
1 L
Test Sequence (General) *N/B LI 1] :
(5.263/2-3.1/2.3.1) . . .
) 1] '
Test Seqguence (NUREG-0588, ! W/A WA -
Cato L) (-/20301/-) : : :
: : -

1. Representative Sample - : :

2. Baseline Data : : .

3. Performance Extremes - : :

4. Thermal Aging $ H .
5. Radiation Aging : : :
6. Wear Aging : - .
7. Vibration/Seismic : : .
8. DBE Exposure : : .
9. Post-DBE Exposure : : :
10. Inspection : - -
] ' L
Aging t Survellance - :
(5.2.4, 7.0/4.0/4.0) ! Ond Maintenand Zu Xlote 3
Thermal Aging/Basis : . .
' L ’
Material Ajing : 4 f : A :
/4
Evaluation (7.0/-/-) !,Zé s vl : - :
L] ' '
Materials Susceptible !,J,,)¢54 J:{ $ ,7!///,1 2
(Thermal) (5.2.4, 7.0/=/=) : : %
L ' '
Radiation Aging, Type : 4»\&(45,5 : /‘lﬂm(fs} ¢ v




ﬁb NRC Contract No. NRC-03-79-118
JUUl Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 5 c
20th and Race Streets Phila Pa 19103 (215) 4481000 FRC Task No. & 6}

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)
Radiation Aging, Dose (rd) see Aee. See Accident

.

Radiation Aging, Dose Rate

J

Wete 1.

Radiation Aging, Method

Materials Susceptible

ne+ o+etod
{Radiation) (5.2.4, 7.0/=/=)

Operational Aging nR LVHE

(=/4.2/-)

Other Age Conditioning
(=/4.2/=)

Qualifiea Life Claimed/ ot

Established (5.2.4/4.10/-)

Normal Ambient Temperature
Normal Ampient Radiation
Normal Ambient Humidity

On-Going Surveillance and
Preventive Maintenance
(7.0/=/=)

n/A

A A AR e A AE BT e AW e B AW R AR e e B A AR e AT e AW R AW e e A

On-Going Analysis of IR

Failures and Degradation
(7.0/=/=)

/A /R

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588, Nk /A
Cat. I) (=/3.2/-)
1. Temperature (+15°F)
2, Pressure (+10%,

10 psig max)
3. Radiation

(not required)
4. Time (+10%, +1 hour

+ function time minimum)

.-
B A B A e A e A S A A e -

.-
= S hm dm am Sm b e G Fw aw Pem w tw e fm A fw A S am At g fe S tm e e tm e s e s U e fe s e yw te e Y sw e

- s -




ﬂ”’% NRC Contract No. NRC-03-79-118
'..‘a,ﬁ Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 5d
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC TaskNo. _4 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &C

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/C588-1/0588~-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITIONS

: . :

. - :

: : :

LOCA/MSLB/HELB/Uncontrolled ! LocA - LocA :
(4.1, 4.2, 4.3.1, 4.3.3/ : recifg, ! recifte. -
Lskse Leds 3.571.15 1030 15} 3 - :
. l L

Radiation Type 2 ) I .
' ' L}

3 1] ' '
i FAMd 3 AX b ) ;
' Qa‘t&aid‘s\jz '

Raaiation Dose Rate (rd/hr) ! mo+ctuld YA :
Radiation Qual. Method 2,3“,,(?5:5 : A.d?s}s :
(S5:3.1/=/=) : ' '
1 1] '

Proximity to Concentrated : : s
Radiation P Mot s o td :LO"‘Q\(J’;%J :
(4.1.2/1.4.6/1.4.6) : : .
' ' '

Equipment Susceptible to : : 3
Beta Radiation (4.1.2/-/-) ! net s lod : Msw -
' L} '

Rasiiation Dose (Normal + : : t
Accident) (4.1.2/-/-) 'oid /77440) s ;)(/09/16((3() [
1 L] L}

Plateout Dose Considered e : No .
(=/1.48/1.48) : H :
Gamma + Beta Dose (rd) : WA : /R "

(4.1.2/1.4.7/1.4.7)




NRC Contract No. NRC-03-79-118 »
JQQU Franklin Research Center FRC Project No. C5257 age
A Division of The Franklin [nstitute FRC Alalgnm.nt No. 13 5 f
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. ﬂ 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

NOTES:
Notel. The E :

with regpect Jo madecials (dentdification:
Westinghouse Electric Company indicated that the
epoxy impregnant of the thermalastic epoxy insula-
tion system is the most susapsiblc material
capable of withstanding 2 x 10 Rads.

Note 2

"ORIGEN: Isotope Generation and Depletion Code -
Matrix Exponential Method", written by Oak’ Ridge
National Laboratory and updated May 3, 1976.

a. "QAD-PSA: A Point-Kernel General Purpose Shield-
ing Program”, originally written by Los Alamos
Scientific Laboratory and converted to the IBM-
360 computer by Oak Ridge National Laboratory,
July, 1968.

3¢ "Reactor Shielding Desigzn Manual", edited by
Theodore Rockwell III, D. Van Nostrand Company,
Inc., First Edition, 1956.

4. "Piping Design and Engineering', ITT Grinnel
Industrial Piping, Inc., Fifth Edition, 1976.

S. "A Handbook of Radiation Shielding Data', edited
by J.C. Courtney, ANS/SD-76/14, July, 1976.

6. '"Nuclear Engineering Handbook', edited by Harold
Etherington, McGraw Hill, First Edition, 1958.

y P "The Use of Plastics and Elastomers in Nuclear
Radiation" by W.W. Parkinson and 0. Sisman, Oak
Ridge National Laboratory, October 19, 1970.

(i dh re Gina
mkj

For components which have a relativley long qualified life fgreater than
10 years), the accuracy of the predicted life will be verified by
including provisions in plant maintenance and surveillance programs to
determipe the presence of advanced age related degradation. Depending on
the equipment involved (complexity, amount of age sensitive materials
involved, normal operating environment, etc.), the program will include
those features of the following which are considered necessary to track
aging conditions of that type of equipment.

Peri’odic visva} inspection of materials in the equipment which are
subject to aging degradation.




NRC Contract No. NRC-03-79-118

Uﬂﬂﬁ Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin institute FRC Assignment No. 13 5 g

20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. iﬁ_}

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 O

NOTES:
Aot@ 3 Cond. '
. Periodic review of maintenance records by engineering personnel to
detect trends of failures caused by material degradation.
. Periodic testing of insulation integrity on representative samples
of categories of equipment (motors, solenocid, etc.).
. Periodic review of operating and maintenance records not related to

failures (operating temperatures, calibration records, etc.)

The intervals for the periodic actions will be selected by giving
consideration to the predicted qualified life, operating mode of the
equipment, accessibility, and existing maintenance and surveillance
schedules. It is anticipated that this program will be incorporated by
modifications to existing programs, and the program will be in effect
before the deadline for equipment qualification.

Mo information hes boen gresented o shasspect 4o thisproblew,

Conclugions: T T el 1 :

L.
+e ix;l‘tzi Ix‘tﬁg




ﬁ NRC Contract No. NRC-03-79-118
ﬁ Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13
20th and Race Streets. Phila Pa 19103 (215) 448-1000 FRCTaskNo. Y 623

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/

Equipment Item No. 21

Electric Motor Located in the Primary Auxiliary Building
Westinghouse Electric Corp. Model CSP

Drives Shutdown Cooling Pump (P-19)

Licensee reference not cited

Required Operating Time: Long term

TER Checksheet No. 21

Reference 37, Section 4.7.10

Licensee Submittal: SC2 [40]; FRC-designated Page II.11-3

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QU, RT, P, H, CS, A, S, (R), M, I, M, RPN, EXN, SEN, QI, RPS, None,

Not stated, (Not applicable erce

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3, 3x, M

System Consideration Review 8, a, 3¢, M, ¢, ¥

Equipment Environmental Qualification Review ™, M, 3, 'iq, %, Sf,
M, W, M0H

Installed TMI Lessons Learned Implementation 64, 6k

Equipment Summary

Maintenance and Replacement Schedule Summary ™, ™, W




@ NRC Contract No. NRC-03-79-118
i Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 Ib
20th and Race Streets. Phila . Pa 19103 (215) 4481000 . FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

| 3 The Licensee (has/has—aety specifically stated that the equipment is
qualified amdyor will function when exposed to the applicable DBE
environmental service conditions.

N7
The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

___ Equipment replacement with qualified equipment

— Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify gqualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action «)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified Qualified Life Deficiency
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available




ﬂ Franklin Research Center
A Division of The Franklin Institute

NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13

20th and Race Streets. Phila.. Pa. 19103 (215) 4481000 | FRC Task No.

v

age

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMENTS

Documented Evidence of Qualification Adegquate

Adequate Similarity Between Equipment and Test Specimen Established

Aging Degradation Evaluated Adequately
«'alified Life or Replacement Schedule Established (If Required)

Pro.ram Established to Identify

Aging Degradation

Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

Oo Peak Pressure Adequate
o Duration Adequate

o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied

Criteria Regarding Instrument Accuracy Satisfied

Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

I EHEEETD TR

NRC QUALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification
Il.a Equipment Qualification

II.b Equipment Not Qualified
II.c Equipment Satisfies All
or Replacement Schedule

Pending Modification
Not Established

Requirements Except Qualified Life
Justified

III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

DESIGNATION:
X = CATEGORY

[T E




(% NRC Contract No. NRC-03-79-118
7 WU Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Aoslon nent No. 13 3 Q
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. & 93_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2|

LICENSEE RESPONSE TO NRC SER

This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

The maximum postulated DBE level for this environmental parameter

is within normal operating limits. Equipment has been specified and

designed in accordance with industry standards to operate continuously
in this environment.

Qualification documents associated with this pilece of equipment have been
evaluated and have bdeen found %o meet the intent of the applicable

standards anc is therefore qualified. (Refer to latest revision of
79-013 wvorksheet.) -




f%, NRC Contract No. NRC-03-79-118
(00 Frankiin Research Center FRC Project No. C5257 Page

A Dwision of The Franklin Institute FRC Assignment No. 13 51
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. 45{53

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 21

NOTES:
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- NRC Contract No. NRC-03-79-118
UUUL’ Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRCTaskNo. Y6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.2

Equipment Item No. 22

Electrical Cable Located in the Primary Auxiliary Building
General Cable Corp. Type XLPE

Power Distribution

Licensee References 45 and 2694

Required Operating Time: Long term

TER Checksheet No. 22

Reference 37, Section 4.3.3.4

Licensee Submittal: J34 [40]; FRC-designated Page II1.3-27

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, J', RT, P, H, CS,(A) S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, M, X, ¥

System Consideration Review 34, 36, 3¢, 34, 3, ¥

Equipment Environmental Qualification Review Sa, S, 3¢, 54, 34, 3H,
54, %, M, ¥

Installed TMI Lessons Learned Implementation 6a, 68

Equipment Sunmary

Maintenance and Replacement Schedule Summary ™M, K, 78




= NRC Contract No. NRC-03-79-118
U000 Frankiin Research Center FRC Project No. C5257 Page
A Division of The Franklin institute FRC Assignment No. 13 Ib
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

k"rne Licensee (has/was—net) provided a response to the SER concerns.

A The Licensee (has/mas—ne#) specifically stated that the equipmernt is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

A The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

__ Qualification testing of equipment in progress

___ Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for juscification for intcrim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action o)

The Licensee states that the equipment item dces not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

(::;) wualified IT.c Qualified Life Deficiency
I.b Modification II1.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.p Not Qualified v Documentation Not Available




ﬁ NRC Contract No. NRC-03-79-118
u l] Franklin Research Center FRC Project No. C5257 age

A Division of The Frankiin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. V7754

Ry

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adegquate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate
Peak Pressure Adeguate
Duration Adequate
Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-~0588, Cat. I)

©C 0O

PR FETH

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

I1I.p0 Equipment Not Qualified

Il.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

III.b Equipment Not in the Scope of the Quaiification Review

v Documentation Not Made Available

L TH R

-

This equipment 1tem was previously evaluated in Reference 37. See page 14

Equipment Item description.




1{% NRC Contract No. NRC-03-79-118
JL‘U.. Franklin Research Center FRC Project No. C5257

A Division of The Franklin Institute FRC Assignment No. 13
20th and Race Streets. Phila Pa 19103 (215) 448-1000 FRC Task No. & 3

Page
3a

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. =22

LICENSEE RESPONSE TO NRC SER

The aging program described in the

body of the ¢ 7
responds to the NRC concern. 4 over letter (Section 3.7)

Provides electrical power to safety-related equipment.
This area is ventilated with outside air.
A 40-year qualified life requirement has been assumed.

The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and

designed in accordance with industry standards to operate continuously
in this environment. .




q NRC Contract No. NRC-03-79-118
’JBU‘.. Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Aaslgnmont No. 13

la
20th and Race Streets. Phila - Pa 19103 (215) 448-1000 FRC Task No. 4« ﬁ 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 23

Equipment Item No. 23

Electrical Cable Located in the Primary Auxiliary Building
Collyer Type XLPE/Neoprene

Control Power Distribution

Licensee Reference 4019

Required Operating Time: Long term

TER Checksheet No. 23

Reference 37, Section 4.3.3.2

Licensee Submittal: J32 [40]; FRC-designated Page I1.3-23

DESIGNATION FOR DEPICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

RI T' qu R'r' P- H, CS, Al So (R)p H; I' w' RPN( BXN. SEN' QI' RPS' None'
Not stated. Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, ¥, ¥, M

System Consideration Review 3, W, 4, 4, €, ¥

Equipment Environmental Qualification Review 54, %, %, M, %, 3K,
39, W, AW, H

Installed TMI Lessons Learned Implementation 65a, G4

Equipment Summary

Maintenance and Replacement Schedule Summary e, W, W




=
JLE‘J Franklin Research Center
A D ssion of The Franklin Institute

20th and Race Streets. Phila  Pa 19 03 (215] 4481000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 1

FRC Task No. 5’22

Page
b

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 23

SUMMARY OF LICENSEE RESPONSES TU THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

A Tne Licensee (has/es—not) provided a response to the SER concerns.
J The Licensee (has/iras—mot) specifically statea that the equipment is
qualified and/or will function when exposed to the applicable DBE

environmental service conditions.

x The Licensee has presented information which shows there are no

outstanding qualification deficiencies.

item whose gqualification has not been fully established.

Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment

Equipment modification

Other (

Equipment relocation above submergence level

Relocate or shield equipment from radiation source
Verify qualification by additional (testing/analysis)
Equipment relocation to a mild environment
Qualificaticon testing of equipment in progress

operation.

action

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim

The Licensee (has/nas not) provided a schedule for the proposea
corrective action. (Schedule for accomplishing the corrective

The Licensee (has/has not) proposed a corrective action for this equipment

Justification for interim operation (has/has not) been provided by the

The Licensee states that the equipment item doces not require qualification
and/or should be exempted from environmental gqualification.

DESISNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

gualified

I.b Modification
II.a Qualification Not Established
II.b Not Qualified

II.c Qualified Life Deficiency

II1I.a Exempt
III.b Not in Scope

v Documentation Not Available




NRC Contract No. NRC-03-79-118

Uﬂﬂﬁ Franklin Research Center FRC Project No. C5257

A Division of The Frankiin Institute FRC Assignment No. 13
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

Page

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 253

NRC REQUIREMENTS

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

X = DEFICIENCY

Documented Evidence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established

Aging

Degradation Evaluated Adequately

Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)

Criter
o
o
o
o
o

Criter

ia Regarding Temperature/Pressure Exposure:
Peak Temperature Adequate

Peak Pressure Adequate

Duration Adequate

Required Profile Enveloped Adeguately
Steam Exposure (If Required) Adequate
ia Regarding Spray Satisfied

Criteria Regarding Submergence Satisfied

Criter

ia Regarding Radiation Satisiied

Criteria Regarding Test Sequence Satisfied

Criter

ia Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criter

ia Regarding Functional Testing Satisfied

Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

T TEEEETE THTH

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified ZS
I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established
I1.b Equipment Not Qualified
I1.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
II11.0 Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

1N1Ss
N

equipment item was previously evaluated in Reference 37, See
juipment Item description,




@ NRC Contract No. NRC-03-79-118
U000 Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin institute FRC Assignment No. 13 3a
20th and Race Streets, Phila . Pa. 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. =3

LICENSEE RESPONSE TO NRC SER

The aging program described in the body of the cover letter (Section 1.7)
responds to the NRC concern.

Provides control power for safety-related equipment which is required
for long-term operability.

This area is ventilated with outside air.
A 40-year qualified life requirement has been assumed.

The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.




T NRC Contract No. NRC-03-79-118
JUHL’ Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute “RC Assignment No. 13 | a
20th and Race Streets. Phila  Pa 19103 (215) 448-1000 i "RCTaskNo. 453

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 24

Equipment Item No. 24

Electrical Cable Located in the Primary Auxiliary Building
Okonite Styrene/Butadiene

Power Distribution

Licensee References 50 and 2694

Required Operating Time: Long term

TER Checksheet No. 24

Reference 37, Section 4.3.3.3

Licensee Submittal: J33 [40]); FRC-designated Page II.3-25

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QU, RT, P, H, cs. S, (R}, M, I, UM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Respcnses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3, 3% M

System Consideration Review 4s, 4k, 4=, 44, 24, ¥

Equipment Environmental Qualification Review 5a, 9%, %, >, 9, 5f,
K, S, ®U, ¥

Installed TMI Lessons Learned Implementation 6a, 96

Equipment S:mmary

Maintenance and Replacement Schedule Summary Ta, ™, ¢




ﬁ NRC Contract No. NRC-03-79-118
0 Franklin Research Center FRC Proiact No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 1 b
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2%

SUMMARY OF L

25 The Licensee (has/wes==oT) provided a response to the SER concerns.

5 The Licensee (has/mes—met) specifically stated that the equipment is

X

qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this eguipment item.

Corrective action specified by the Licensee:

_ Equipment replacement with qualified equipment

— Equipment modification

__ Equipment relocation above submergence level

__ Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

__ Other ( )

Tne Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action o)

The Licensee states that the equipment item does not require qualification

and/or should be exemptad from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a yQualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available

NSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

gy




Uﬂﬂﬁ Franklin Research Center

A Division of The Franklin Institute
20th and Race S'reets. Phila . Pa 19103 (215) 448 1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC TaskNo. 443

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 24

EQUIPMENT ENVTIRONMENTAL QUALIFICATION SUMMARY FORM

NRC REQUIREMENTS

DESIGNATION:
X = DEFICIENCY

Documented Evidence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established

Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation

Criteria Regarding Aging Simulation Satisfied (If

Required)

Criteria Regarding Temperature/Pressure Exposure:
Peak Temperature Adequate
O Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria
Criteria
Criteria
Criteria
Criteria

(If An

Regarding
Regarding
Regarding
Regarding
Regarding
y) Satisfi

Spray Satisfied

Submergence Satisfied

Radiation Satisfied

Test Sequence Satisfied

Test Failures or Severe Anomalies
ed

Criteria Regarding Functional Testing Satisfied

Criteria Regarding Instrument Accuracy Satisfied

Test Duration Margin (1 hcur + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

IR HIN

NRC QUALIFICATION CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.b Equipment Not Qualified

Il.o Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

I1I.a Equipment Exempt From Qualification

III.o Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

DESIGNATIO!N:
X = CATEGORY

[ TH




UUHU Franklin Research Center

A Division of The Franklin Institute
20th and Race Streets. Phila . Pa 19103 (215) 448 1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

€RC TaskNo. _4 &3

Page
3a

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2Y

LICENSEE RESPONSE TO NRC SER

The aging progras descrided in the body of the cover letter (Section 3.7)

responds to the NRC concern.

Provides electrical power to safety-related equipment.

This area is ventilated with outside air.

A 40-year qualified life requirement has been assumed.

The qualified life of this equipment will be maintained by the plant

maintenance and surveillance program.

The maximum postulated DBE level for this environmental parameter
is within normal operating limits.
designed in accordance with industry standards to operate continuously

in this environment.

Equipment has been specified and




- NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 50
th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No (_/942

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 v/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines X ; NUREG-0588, Cat. I___; NUREG-0588, Cat. II

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO.)

B M ) N A pAt
:..VLPMLN. DESCRIPTION SYtvyREerP o - [j ol :

. 12 X XN
Equipment Type ' 0 tad ient r Loty ,deﬁéh//p,gyu;/rw!
' Ting CHDI€ : ' 4 :
Manufacturer's Name - & - - ‘ %
L/ a & . , 5 :
(5:,23.2 -) O koM ITED (,(M{LA/ N -
' ' e

Model Number
Serial Number

Features/Mounting

lon/Elievation
Equipmen

AT TETAAMT AN rpe—
e VALLE LUAL ION REPORT

J.V)

rt 1D Number

rFreparead ror

Referenced Reports

gJualification Method
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EL. Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Aulgnm.n'. No. 13 5 '
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. q@ 2

y

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2Y
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4{% NRC Contract No. NRC-03-79-118
;Jn Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13

la
20th and Race Streets Phila - Pa 19103 (215) 448.1000 FRC TaskNo. _¥Y& 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 25

Equipment Item No. 25

Electrical Cable Located Within Containment
Continental Wire & Cable Company (XLPE/Hypalon)
Instrumentation Circuitry

Licensee References 18 and 1207

Required Operating Time: Short term

TER Checksheet No. 25

Reference 37, Section 4,.3.1.4
Licensee Submittal: J25 [40]; FRC-designated Page 1I.3-11

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, ¢¥, RT, P, H, c5,(R) S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3, ¥, M

System Consideration Review 44, 4%, 4, M, 3=, ¥
Equipment Environmental Qualification Review 5a, 5b, 5c, 5d, 5e,.5f,

5¢, 36, 3, % Seq,

Installed TMI Lessons Learned Implementation G4, 68
Equipment Summary

Maintenance and Replacement Schedule Summary o, "N, ¢




@ NRC Contract No. NRC-03-79-118
.LL. Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 1 Ib

20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 25~

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY KED ITEMS ARE APPL LE:

_jL Tne Licensee (bis/mes—moty provided a response to the SER concerns.

A The Licensee (has/mas—-ne&) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualificaticon deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

— Equipment replacemert with qualified equipment

Equipment modification

— Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

_ Verify qualification by additional (testing/analysis)

— Equipment relocation to a mild environment

— Qualification testing of equipment in progress

___ Other { )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require gqualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

Qualified IT.c Qualified Life Deficiency

I.o Modification III.a Exempt
Il.a Qualification Not Established III.b Not in Scope
II.b Not Qualified v Documentation Not Available




NRC Contract No. NRC-03-79-118
ﬂ Franklin Research Center FRC Project No. C5257 Page

A Division of The Frankiin Institute FRC Assignient No. 13 2
20th and Race Streets. Phila - Pa 19103 (215) 4481000 FRC Task No. 4

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. <25

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
N REMENT" X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adegquately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

O Peak Pressure Adequate

@ Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

T PR TEET

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Mcdification

II.a Equipment Qualification Not Established

II.p Equipment Not Qualified

II.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

IIl.o0 Equipment Not in the Scope of the Qualification keview

v Documentation Not Made Available

[T




1ﬁ7?§> NRC Contract No. NRC-03-79-118 .
U Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC A..‘om‘ﬂ.ﬂ' No. 13 30
20th and Race Swreets. Phila  Pa 19103 (215) 448- 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &S

LICENSEE RESPONSE TO NRC SER

The aging program descrided in the vody of the cover letter (Section 3.7)
resyonds to the NRC concern.

These cables are only required for a short-term reactor protection
function (see FW=4).

1002 relative humidity has been assumed for conservatism.
A 40-yesr qualified life requirement has beer assumed.

The qualified 1life of this equipment will be maintained by the plant
maintenance and surveillance program.




TTP NRC Contract No. NRC-03-79-118
U0l Frankiin Research Center FRC Project No. C5257 Page

A Dwision of The Franklin Institute FRC Assignment No. 13 50
20th and Race Streets. Phila  Pa 19103 (215) 448.1000 FRC Tesk No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .25

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Criteria: DOR Guidelines X ; NUREG-0588, Cat. I___; NUREG-0588, Cat. II ___.

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/058E~1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

'
EQUIPMENT DESCRIPTION I W !
Equipment Type H
Cuiréa <:?,¢A&41? '
Manufacturer's Name prenlal 7 A ;Z"/ :
(802.2/=/=) Cont Cj,—y "
'

Mouel Number (5.2.2/=/=) N A V o roeL y
Serial Number /Vﬂ" I/ﬂ' :
Features/Mounting - 4/,4" !
(5.2.6/=/=) /b/ :
7 s
Connections/Interfaces y & ” :
(5.2.6/=/=) $
A '
Location/Elevation .

Eguipment ID No.

WUALIFICATION REPORT
(8.0/5.0/5.0)
Report ID Number

Z Ps-3€3
////a'l 7/7?

1FPs-3¢3
///) 7/7f

(anﬁx
VEPC O

Report Date

Issued by

o 1A X
VepoO

Prepared for
Referenced Reports

Qualification Method
(5.1 5.3/2:1, 3.473:1; 3:4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(5.445/2.2.9/2.2.9)

b
: ﬁ% |
§\

Bm A% A A e A S AR SE AT e S S AR e e A e 4 s A -

R

Y
» )
N

Operating Conditions

(=/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/Freq.

Sov pC SV vc .

S 3% 20 g Gm s Bm am B e Sw AW Pm Em A Ge e s TE A e Pe SE am tE 4 e g Se s e e te sw te s e e S e fe e e s
-




ﬁ: NRC Contract No. NRC-03-79-118
.. Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC M.‘ﬂﬂm.ﬁi No. 13 5 b
20th and Race Streets. Phila - Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 25~

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

Acceptance Criteria
(5:,2:.5/2.2:1/2:.2:1)

Wo? sTeSec,
o7 5Pt
A
yes

Y D
Y

Accuracy (5.2.5/=/=)

Number of Specimens

X
3

Test Instruments Calipbrated

Safety Function (Active/
Passive) (=/2.1.3/2.1.3)

.
}

Test Duration (5.2.1/=/=)

Accident Duration (Envir.
Above Normal) (5.2.1/-/=)

U

e e e S s Pw e e tw Pw sm e 4w e @ fe Im Ve tw fe se e te e te e te Se te fe Se te e e 9= S e e sw fa e e

%
|

o
:

Required Function Time

Test Sequence (General)
{5:2:3/2.3:1/2.3.1)

i

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/=)

1. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure
10. Inspection

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

G B g B A S m T e e e te aw e e fm s fmaw am

Material Aging
Evaluation (7.0/=/-)

Materials Susceptible
(Thermal) (5.2.4, 7.0/=/=)

Radiation Aging, Tvpe , 7{;4)1’: g i 2o .
eteal_ «éntﬁi!fivff ﬂ;hi?yza

- de 1" s e

¥




@ NRC Contract No. NRC-03-79-118

LOU | Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 5 ¢
20th and Race Streets Phila . Pa 19103 (215) 448-1000 FRC Task No. 21 z 5

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. AT

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO.)

Radiation Aging, Dose (rd)

\

LY B
RS
H |
3

Radiation Aging, Dose Rate

0,84 Mk K

Radiation Aging, Method iy

Materials Susceptible
(Radiation) (5.2.4, 7.0/=/=)

Operational Aging
(=/4.2/=)

D L T R

Other Age Conditioning
(=/4.2/=)

h

Qualifiea Life Claimed/
Established (5.2.4/4.10/-)

%

D 2

Normal Ambient Temperature =

P
h\

(7.0/=/=)

Normal Ampient Radiation £ o SIS /Z/ﬂ -
Normal Ambient Humidity 6o % . :
'
On-Going Surveillance and AD(A“’ !
Preventive Maintenance )2347 :
'
'

On-Going Analysis of
Failures and Degradation
(7.0/=/=)

A A fm s e t= s

N
A

Margin (General)
(6.0/3.0/3.0)

N

Margin (NUREG-0583,
Cat. 1) (=/3.2/-)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+10%, +1 hour
+ function time minimum)

B S s e g fmaw tm A Sm s tw =
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LU0l Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 5d
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.5

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITIONS

LOCA/MSLB/HELB/Uncontrolled
(Bady §u2y €3l 8.3.3/

1.1, 1.2, 1.5/1.1, 1.2, 1.5)

/e L IC A

G

Roxyrok

G/ Mad Jo.

?

Radiation Type

Radiation Dose (rd) P é
(4.1.2/1.4/1.4) OZJ//
Raaiation Dose Rate (rd/hr)
Radiation Qual. Metnocd
(5a3ol/-/-,

MDD

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

WA

Equipment Susceptible to //A/M :
Beta Radiation (4.1l.2/-/-)

Radiation Dose (Normal +
Accident) (4.1.2/-/-)

Plateout Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
($:1:2/3.4:7/1:.48:7)

e G Be s S 4 e A Bm EEm S sw e se tw e Sm e S A e aw S e Sm bt e te S gw Sm
B A" Am B BE AT e A Ew BT e AW e A e A AW S e I AE A Am e Sm A m A A s A

S G e s tm aw Te te tem e fa dw B e S s tm sw S e e s e




NRC Contract No. NRC-03-79-118

:’lﬂ Franklir. Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 Se
20th and Race Streets Phila . Pa 19103 (215) 448.1000 FRC Task No. '

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.5~

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTATION NOTE No.)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

——
’\
o
(Y
»

N

Rate of Temp./Press.

E ‘ 02/ 385 ke .
Increase . [ P//{/s/&: f F/Jf&//
Peak: °F/psig/RH/Time e J}//ID/),’ : ;w-o/ 5'2// ”/?9 i
Decrease To: °F/psig/RH/Time b?ﬂ/aa//ﬂ’/-?h' /5.0/ e /’ ~ / Ve A

Decrease To: °F/psig/RH/Time E;/)/;%,/;d

N ™\

YR
8 b
¥

Decrease To: °F/psig/RH/Time

In-Leakage Considered
(5.2.6, 5.3.2/=/-)

N4

Wb
»

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

.
Equipment Surface Tempera- -
ture (MSLB) (=/1.2.5.C, ' N N
2:2:6/1:4:.5.C 2:.2:86) :
Spray Qualification Method : el
(5.3.2/1.3, 2.2.8/1.3, s VA 7es7
2.2.8) :

.
Spray Composition : )
(4.1.4/1.3, 2.2.8/ : W 2& 7 f o O
103' &0 08 : -

<.8) : /é P, 72 1/

Spray Density (gpm/ftz) : A/A / (W 2
Spray Duration : /Vﬂ_ (/FW
Submergence Duration : 7
(4.1.3/2.2.5/2.2.5)  MHA K

'

3

:

'

L

L

S aw e sm tm am fe am e te fe e e e e Am e aw te e fe e Fe e te e fe s Gw e




IJEHE Franklin Research Center

A Division of The Franklin Institute

20th and Race Streets. Phila - Pa_ 19103 (215) 448-1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No.

Page
Se 2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.2& 5

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588~11)

LICENSEE
SUBMITTAL

DEFICIENCY

QUALIFICATION
DOCUMENTATION

(X OR
NOTE No.)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

Rate of Temp./Press.
Increase

Peak: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time
Decrease To: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,

2:2.6/1.2.5.C, 2.2.6)
Spray Qualification Method
(5.3.2/1.3, 2.2.8/1.3,
2.2.8)

Spray Composition
(4.1.4/1.3, 2.2.8/

1.3, 2.2.8)

Spray Density (gpm/ttz)

Spray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In~Leakage Considered
(5.2.6, 5.3.2/=/-)

Time to Submergence

Dust Environment
(=/2.2.11/2.2.11)

HsL 3

;345755Av7bo5
;30./1«//”/"”
i;.aq’/ z/m/!h

E’“/ﬁ/"v/”"
Y

A

Ve

N

v

3

Be s Fem e e am Tm am Ta S e A S aw e aw e A et e e ST fm e feam Te e Amre e am Am e

F 4 ‘F/Mc,

Jse /2o//H/34""“‘

/5“4)/ ’//}'\’/‘/7/7

VZ,
Tt

A0 f/m L iar—

f/f‘) SR

D /s’mﬁz
%FW
A A

V2
Y 2
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.5

NOTES: :

B ) W'W
2 //thé,oa‘,@
Sl

,W% PErz =265y
/M,e = /.a.-f Gt Yeera
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NRC Contract No. NRC-03-79-118

umtﬁnklm Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 | a

20th and Race Streets. Phila . Pa 19103 (215)448-1000 | FRC TaskNo. & & .3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 26

Equipment Item No. 26

Electrical Cable Located Within Containment

General Cable Company (Mineral Insulated)

Electric Power and Control

Licensee References 6 and 15

Required Operating Time: Long term

TER Checksheet MNo. 26

Reference 37, Section 4.3,.3.1

Licensee Submittal: J20 [40]; FRC-designated Page II.3-5

DESIGNATION FOR CEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

RI T' ql'l ml P' ul CS'S, (R)' H' I' w, RPN' m' SEN' QI' RPS' None'
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3¢, 3¢, 34

System Consideration Review 3, 4, ¥, 4, 2, &

Equipment Environmental Qualification Review 3, 50, 3, 3, 3¢, 3f,
3, 54, 3%, ¥

Installed TMI Lessons Learned Implementation 6a, &b

Equipment Summary

Maintenance and Rep) acement Schedule Summary 74, o, &




TP NRC Contract No. NRC-03-79-118
.LUL Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC ASS‘QHMC“' No. 13 | b
20th and Race Streets Fhila Pa 19103 (215} 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. <&

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

_2{ Tne Licensee (has/mas—met) provided a response to the SER concerns.

Z The Licensee (has/mas—me+) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee nas presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for thlis equipment item.

Corrective action specified by the Licensee:

_ Equipment replacement with qualified equipment

—_ Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

The Licensee nas provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the piouposed
corrective action. (Schedule for accomplishing the corrective
action )

The Licensee states that the equipment item does not require qualification
and/or should pe exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

Qualified II.c Qualified Life Deficiency
I.0 Modification I1I.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified Iv Documentation Not Available




— NRC Contract No. NRC-03-79-118
JUUU Franklin Research Center FRC Project No. C5257

A Division of The Franklin Institute FRC Assignment No. 13
20th and Race Streets. Phila_ . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 24

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adegquate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Regquired)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

O Peak Pressure Adequate

© Duration Adegquate

o Reguired Profile Enveloped Adequately

©0 Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding iIctional Testing Satisfied
Criteria Regarding I 2! t Accuracy Satisfied
Test Duration Margin hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

Equipment Qualified

Equipment Qualificatior
Equipment Qualification
Equipment Not Qualified

O B e

Equipment Satisfies All Requirements Except Qualified
or Replacement Schedule Justified

Equipment Exempt From Qualification

Equipment Not in the Scope of the Qualification Review
Documentation » .t Made Available
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U” Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 30
20th and Race Streets. Phile . Pa 19103 (215) 448-1000 FRC Task No. &‘QE

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.5

LICENSEE RESPONSE TO NRC SER

The aging program descrided in the body of the cover letter (Section 3.7)
responds to the NRC concern.

S—




1ﬁ7?§; NRC Contract No. NRC-03-79-118
i Franklin Research Center FRC Project No. C5257 Page

A Dwision of The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa. 19103 (215) 4481000 FRCTaskNo. _ 463

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.7

Equipment Item No, 27

Electrical Cable Located Within Containment

Rockbestos Firewall III

Electrical Power, Instrumentation and Control

Licensee References 14 and 1391

Required Operating Time: Long term

TER Checksheet No. 27

Reference 37, Section 4.3.1,1

Licensee Submittal: J24 [40]; FRC-designated Page II,3-9

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, v, RT, P, H, C5,(&) S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Ecuipment Item la
Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER Ja, ¥, ¥, M
System Consideration Review 3, W, :, &, 3, o
Equipment. Environmental Qualification Review 5a, 5b, 5¢, 54, Se\,/\Sf,

59, m ¥, ¥ S'CJ”

Installed TMI Lesscns Learned Implementation o, 64
Equipment Sumnary

Maintenance and Replacement Schedule Summary %, TR, <
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FRC Assignment No. 13

148. 10X FRC Task No R 4K

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM

ITEMS ARE APPLICABLE:




: NRC Contract No. NRC-03-79-118
Ul Frankiin Research Center FRC Project No. C5257 Page
A Divisicn of The Franklin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila . Pa_ 19103 (215) 448-1000 FRC Task No. 443

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

pocumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

0 Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation fatisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-C588, Cat. I)

O FEEEEEEEE FETH

i
v
Q
z
>
=)
re
o
=

NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipmert Qualified

I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

I1.b Equipment No%: Qualified

I1.¢c Equipment Satisfies All Requirements Except Qualified Life
or Peplacement Schedule Justified

IIl.a Equipment Exempt From Qualification

III.0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

1IN,
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. & |

LICENSEE RESPONSE TO NRC SER

A 40-year qualified life requirement has been assumed.

The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

o~
4,) The aging program descrided in the body of the cover letter (Sec

/
A responds to the NRC concern.

..... S8e SO
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NRC Contract No. NRC-03-79-118
FRC Project No. C5257 Page
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. & 1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines Z ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II __ .

NRC REQUIREMENTS SEFICIEECY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

EQUIPMENT DESCRIPTION
Equipment Type

Manufacturer's Name
(502.2/-/-)

Model Number (5.2.2/=/=)
Serial Number

Features/Mounting
(5.2.6/=/-)

Connections/Interfaces
(5.2.6/=/~=)

Location/Elevation
Equipment ID No.

QUALIFICATION REPORT
(8.0/5.0/5.0)
Report ID Number

Report Date

Issued by

Prepared for
Referenced Reports

Qualification Method
($:.1:; 5:.3/3.); 2.4/2:0 3:4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(5+2:5/2.2.9/2.2.9)

Operating Conditions

(=/2.2.10/2.2.10Q}
Load/Cycles/Voltage/
Current/Freq.

4 '
ﬂ%wLR. CABU:! Rwu/‘tus*r RUMENT /Co NTROC

TINSTRUMENT &
it Conrmo Gaevs! Rocwpestos Co.

Rocw BESTOS
Frrewaln L
Frrewau IL
Rwer (I/C#6AWG,FR,

XLPE oochSm\;) NOTE 1

.
I I T T

NOT STATED

NOT STATED

ConTAINMENT

Jz4

I e g e s e e e A A s e s
B e sm e sm T g e s e e e e e e e s e -

7-1-17

B I I I

Roweestos Co.
RecwesTos Co.

ND

TYPE TEST

Swun. DDIELECTRIC

W/STAND TEST,

TA/P WATER. \MRERSION
80 VAL/Ma

B 5% Sm fw T A PE e AEm e e AT e aw Sm A e e e g e e e e e
B S s P S St S Jw e am e aw e e e sw Y
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Page
Sb

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 21

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588~-11)

LICENSEE

SUBMITTAL

QUALIFICATION
DOCUMENTAT ION

DEFICIENCY
(X OR
NOTE NO.)

Acceptance Critecia
(5.2.5/2.2.1/2.2.1)

Accuracy (5.2.5/=/-)

Number of Specimens
Test Instruments Calibrated

Safety Function (Active/
Passive) (=/2.1.3/2.1.3)

Test Duration (5.2.1/=/-)

Accident Duration (Envir.
Above Normal) (5.2.1/=/-)

Required Function Time

Test Sequence (General)
(5+2:.3/2:3.1/3:3:1)

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/=)

1. Representative Sample
2. Baszline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure

1C. Inspection

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging
Evaluation (7.0/=/=)

Materials Suscept.ble
{(Thermal) (5.2.4, 7.0/=/=-)

Radiation Aging, Type

LONG TER

e® e s Se sw e Sw PSS E® @ e e e 00 s@ I® 0% S $S Se W e o= Se e fam es e sw fa o e

' ACTON
' 1542\ ~1\
Rev, 2
J/14/80

1INS.

gmxftaAAhﬁ

CLASS 1E
CONTROL §
INST. CIRLITS

VoLTAGE W ITHSTAND IEST
BO VAC /ML, Smun.

RM. Temr Tap WATER
IMMERSION

NA
18 vesT sAMPLES
yes,(DOSIMETRY ONLY)

MU

TA/RAD /ST + CHSP/
Posr LOCA SIMULATION

(300 HR.@ 150‘(../
40yr. @ OPERATING
Temr. o A0°C

Arrhenivs DATA

INS., MATERIALS

™ S A e am e aw Pm aw e s fm am te e

Gamona

NOTE &

BeamPLES
(NOTE 2)

- e A AW A e R e A S A EE A S A e AW e S aw s e

‘NOTE 3
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Page
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &)

NRC REQUIREMENTS
WITH SECTION REFERENCE
(DOR/0588-1/0588-11)

DEFICIENCY
(X OR

NOTE NO.)

Radiaticn Aging, Dose (rd)
Radiation Aging, Dose Rate
Radiation Aging, Method

Materials Susceptible
(Radiation) (5.2.4, 7.0/-/=)

Operational Aging
(=/4.2/=)

Other Age Conditioning
(=/4.2/=)

Qualifiea Life Claimed/
Established (5.2.4/4.10/-)

Normal Ambient Temperature
Normal Ampient Radiation
Normal Ambient Humidity

On-Going Surveillance and
Preventive Maintenance
(7.0/=/=)

Cn-Going Analysis of
Failures and Degradation
(7.0/=/=)

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat. 1) (=/3.2/=)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+10%, +1 hour
+ function time minimum)

LICENSEE QUALIFICATION
SUBMITTAL DOCUMENTAT ION

: ' 50 x 10°

p 1 0. ©5 Mrd [he.

' | TEST

! P NA

‘ I ND

' 40 yr. /407r.

;70-45"

10.04 -2 "9/n

! 0O Za nOom,

P YANKEE

' wE

PROGRAM.

W e am St am fw tm e aw fa aw e aw e A e Ee e am e A e e e fe e s e e e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITIONS

LOCA/MSLB/HELB/Uncontrolled
(4.1, 4.2, 4.3.1; 4.3.3/

lol' 102' 1.5/101' 102' 1.5)

LOCA /meLs: LOCA

Radiation Type GAamA

Radiation Dose (rd)

LSx\OarJ
(4.1.2/1.4/1.4)

Raaiation Dose Rate (rd/hr)
Radiation Qual. Method
(5-301/-/-)

Q.8 Mrd [ hr.

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

Equipment Susceptible to
Beta Radiation (4.1.2/-/-)

Radiation Duse (Normal +
Accident) (4.1.2/=/=)

Plateout Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
(8:1e2/1:4:.7/1.4.7)

e 4= Sm g S B S Em Sw e Bm e fw le e aw e fe Aw Ae e e te de fe s fm te s = e

S AW G A S AW A A e B Be S e AW e AR AE S e S e AT A A S A Se A se e
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Page
Se,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

Increase

Peak: °F/psig/RH/Time

2715 /32 1e0/in

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE No.)

' '

ENVIRONMENTAL FROFILE LOCA : :
OF ACCIDENT CONDITIONS : :
‘140-24G /0 - 113 :

Rate of Temp./Press. @.y/’/\_b LIV N LS man, :
' '

: :

: :

:

Decrease lo: °F/psig/RH/Time
Decrease To: °F/psig/RH/Time

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,
2:2.6/1.2.5.C, 2.2.9)

Spray Qualification Method
(5.3.2/1.3, 2.2.8/1.3,
2.208)

Spray Composition

(4.1.4/1.3, 2.2.8/
1.3, 2.2.8)

Spray Density (gpm/ftz)
Spray Duration

Submergence Duration
(4:1.3/2.2.5/2.2.5)

In-Leakage Considered
(5.2.6, 5.3.2/=/~-)

Time to Submergence

Dust Environment
(=/3:2.11/2:3:11)

Bo sm T e e am Te m Sm A e e e am S e e e T EE e Sm e e e Sm e FE e SE e Ae e B am fw ae e e A

: 34G/113/100/3 HE.

252/20/i00/30 1335 /93 /10 0/3 HR.

zuzlzol'“/“\é 315 /69/100/ 4 ur

NA

NA

NA

2
>

;2(05/2.8/!00/ LA S

o
o)
N

SIMUVLTANEOUS TEST

H3B Oz 3000 PPM. BORON
Ph=10.S

O.15 ePm/$t.*

24 uRr,

VouTate W/STAND

o
3

Zz
0

L

-
b
4

Z
0

' NA
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Page
Se 2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 271

Decrease To: °F/psig/RH/Time

Equipment Surface Tempera-
ture (MSLB) (-/1.2.5.C,
2:2.6/1.2.5.C, 2.2.6)

120/2 /rec[z1h

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588=-11) SUBMITTAL DOCUMENTATION NOTE No.)

' '

ENVIRONMENTAL PROFILE ! MSL® !
OF ACCIDENT CONDITIONS 2 3
' ]

- ". -

Rate of Temp./Press. 13.4°%/).32 9
Increas ! :
Peak: °F/psig/RH/Time 1365/32/100/20s
L] '

Decrease To: °F/psig/RH/Time 1300/24/100/18m.
. L

Decrease Tc: °F/psig/RH/Time !200/12/ic0/3n !
.

3

'

L

:

:

:

Spray Qualification Method
(5.3.2/1.3, 2.2.8/1.3,
2.2.8)

Spray Composition

(4.1.4/1.3, 2.2.8/
1.3, 2.2.8)

Spray Density (gpm/ftz)
Spray Duration

Submergence Duration
(4.1.3/2.2.5/2.2.5)

In-Leakage Considered
(5:2.6, 5.3.2/=/-)

Time to Submergence

Dust Environment
(~/2:2:11/2:2:11)

NA

NA

NA

NA

e sm Pw am e e e s St m tw am b
Bm aw T dm tw gm Te sw e e e Aw tm aw feaaw te g e tm e -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 21
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LEQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.
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_ I Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Instii . FRC Assignment No. 13 la

20th and Race Streets. Phila . Pa 19103 (215) 4481000 FRC Task No. ﬂ é 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.8

Equipment Item No. 28

Electrical Cable Locatea *hin Containment

Rockbestos Silicone Rubber/Asbestos

Power Cable

Licensee References 16, 1208, and 1327

Required Operating Time: Long term

TER Checksheet No. 28

Reference 37, 3ection 4.3,.1.3

Licensee Subm.ttal: J23 [40]; FRC-designated Page I1I.3-7

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QV, RT, P, H, cs,@ S, (R), M, I, UM, RPN, EXN, SEN, QI, RPS, None,
Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 34, N, M

System Consideration Review 44, 48, 4, 46, 9, ¥
Equipment Environmental Qualification Review 5a, 5b, 5¢c, 54, Se,.Sf,

59, “r H, ¥ ‘/é\ez.

Installed TMI Lessons Learned Implementation Ba, 68
Equipment Summary

Maintenance and Replacement Schedule Summary ¥, MK, %




pr- NRC Contract No. NRC-02-79-118
Il00 Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 1 Ib
20ih and Race Streets. Phila  Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2&

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

x Tne Licensee (has/Aras—mot) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outatanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment

Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

SRRRRRRY
=
®

Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
cperation.

The Licensee (has/nas not) provided a schedule for the proposed

corrective ac%tion. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

= CIRCLED ITEM ONLY: (See Section 3 >f this TER for Legend)

wualified

I.b Modification
II.a Qualification Not Established
II.b Not Qualified

II.c Qualified Life Deficiency

III.a Exempt
III.b Not in Scope

v Documentation Not Available




NRC Contract No. NRC-03-79-118
0T Frankiin Research Center FRC Project No. C5257 age

A Division of The Franklin Institute , FRC Assignment No. 1 2
20th and Race Streets. Phila . Pa_ 19103 (215) 448-1000 FRC Task No.

v

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2&

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adeguate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adegquately
Qualified Life or Replacement Schedule Established (If Required)
Program Established tc Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

R T

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established

iI.p Equipment Not Qualified

1l.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

IIl.a Equipment Exeampt From Qualification

III.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

TR
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 28

LICENSEE RESPONSE TO NRC SER

A 40-year qualified life requirement has been assumed.

The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

The aging program cdescrided in the bdody of the cover letter (Sec n 3.7)

i~
SO0 o

responcs SO the HAC concern.




= NRC Contract No. NRC-03-79-118

LU Franklin Research Center FRC Project No. C5257 Page
A Div: don of The Franklin Institute FRC A..‘gﬂm‘ﬂ' No. 13 5
20th and Race Suests Fhila  Pa 19103 {215) 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22%°

Checksheets\:;za, 2;2;14<_, 5 & have been removed due to the

proprietary nature of information conéained therein.




@ NRC Contract No. NRC-03-79-118

JUUL Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Aulomnont No. 13 ' Q
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC TaskNo. 44 3 e

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.9

Equipment Item No. 29

Electric Cable Located Outside Containment (Location not specified)
Simplex Butyl/PVC

Power Distribution

Licensee Reference 1339

Required Operating Time: Long term

TER Checksheet No. 29

Licensee Submittal: J26 [40]; FRC-designated Page II1.3-13

DESIGNATION FOZ DEFICIENCY ILENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QU, RT, P, H, CS, A, £, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated,(Not applicable ne H—éh

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3, ¥, M

System Consideration Review ¥, 36, 4<, 3, 3%, 2L

Equipment Environmental Qualification Review 5a, ¥, 3, 34, 3, 5f,
3, 3k, M, M

Installed TMI Lessons Learned Implementation 64, 68

Equipment Sunmary

Maintenance and Replacement Schedule Summary T, W, *
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £ 7

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.
_AL The Licensee (has/has—not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE

environmental service conditions.

4X The Licensee has presented information wnich shows there are no

outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation

Licensee for tnis egquipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment

Equipment modification

Equipment relocation above submergence level

Other (

~elocate or shield equipment from radiation source
Verify gualification by additional (testing/analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

LY
=g
m

operation.

action

Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective

(has/has not) been provided by the

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a yYualified

I,b Modification
G:::)Qualxtxcatlon Not Established
II.b Not Qualified

IT.c Qualified Life Deficiency

III.a Exempt
III.b ot in Scope

v Documentation Not Available
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A Division of Thz Franklin Institute FRC Assignment No. 13 2
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

0 Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

[ FEEEETEEE FETE

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

11.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

IIl.a Equipment Exempt From Qualificatior

I1i.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

HHTH
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A Division of The Franklin Institute FRC Assignment NO 13 30
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

LICENSEE RESPONSE TO NRC SER

Qualification documents associated with this pilece of equipment have deen
evaluated and have been found to meet the intent of the applicable
standards and (s therefore qualified. (Refer to latest revision of
79=-018 worksheet.)

A long-term requirement of one year has been assumed.
These areas are ventilated with outside air.
A 40-year qualified life requirement has been assumed.

The qualified 1life of this equipment will be maintained by the plant
maintenance and surveillance program.

The maximum postulated DBE level for .his environmental parameter
is within normal operating limits. Equipment has been specified and

designed in accordance with industry standards to operate continuously
in this environment.
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Page
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines X ; NUREG-0588, Cat. I__ _; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE NO.

1
EQUIPMENT DESCRIPTION :f - g 1 -
Equipment > L';l"’/w Ca/"&
quipment Type ! - A .

Manufacturer's Name
(5.2.2/=/=)

Gm e s Te Sm e s tem s P s Bm g e e e s Te se e s e s e am e e

Model Number (5.2.2/=/=)

<
2

Serial Number

Features/Mounting
(5.2.6/=/=)

Connections/Interfaces
(5.2.6/=/=)

Location/Elevation
Equipmenc ID No.
QUALIFICATION REPORT

(8.0/5.0/5.0)
Report 1D Number

Report Date
Issued by
Prepared for

Referenced Reports

Sm A fm s S am e e fw gm te S e am te am e o aw tw awm te s e s fe s e s

Qualification Method
(S:1, 5:.3/2:.1+ 2+8/3:1s 2. 4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(5:.2:.5/2.2.9/2.2.9)

Operating Conditions

(=/2.2.10/2.2.10)
ad/Cycles/Voltage/
Current/Freq.

Bo 0% e G Em AT Sm A R A Am B S AW S AW A A A A -

m/,,d-l/

-

17@813
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. :1_?
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[l Frankiin Research Center FRC Project No. C5257 Page

A Divisioii of The Franklin Ir stitute FRC A.‘lﬂﬂm.ﬂt No. 13 l a
20th and Race Streets. Phila . Pa_ 19103 (215) 4481000 FRC TaskNo. _4/ & 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

Equipment Item No. 30

Electrical Cable Located Outside Containment (Location not specified)
Simplex Type PE/PVC

Electrical Distribution

Licensee Reference 1339

Required Operating Time: Long term

TER Checksheet No. 30

Licensee Submittal: J29 [40]; FRC-designated Page 11.3-19

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R’ TO qr’ m" Pl u' w' A' Sl (R)' Mp Il m' RPN' EXN, SEN' QI' RPS' None'

Not stated, (Not applicable Nnew iiemn

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3, ¥, M

System Consideration Review P4, 4m, 3, 4d, ¥, &£

Equipment Environmental Qualification Review 5a, S50, S¢, 5, %4, 5f,
5, 3, A, M

Installed TMI Lessons Learned Implementation Ga, 6

Equipment Summary

Maintenance and Replacement Schedule Summary «, A, T8




B T NRC Contract No. NRC-03-79-118
CQJ{J_F)rankhn Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 1 b
20th and Race Streets. Phila . Pa 19103 (215) 445-1000 FRC Task No. 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J2.

SUMMAF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne .icensee (has/has not) provided a response to the SER concerns.

The Licensee (has/mae—nmet) specifically stated trat the equipment is
gqualified and/or will function when exposed to the applicable DBE
environmental service conditions.

b A< |

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment

Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by addi%tional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (nas/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the =quipment item does not require gualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a yQualified IT.c Qualified Life Deficiency
I.b Modification III.a Exempt
-,)ualexcatxon Not Established III.b Not 1n Scope

II.b Not Qualified IV Documentation Not Available
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A Division of The Frankiin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila. Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipmenrt and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

o Peak Pressure Adequate

o Duration Adequate

0 Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

LD TEREEETTE T s

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not Established

II.b Equipment Not Qualified

I1.¢ Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

IIl.a Equipment Exempt From Qualification

III.p Equ.pment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[ TH
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

LICENSEE RESPONSE TO

usents associated with thi
ve been found to meet the |
therefore qualified. Re

f

Provides trol for safety-related equipment.

This area is ventilated with outside air.

A 40-year qualified life requirement has been assumed.
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maintenance and survei
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 30

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW
Criteria: DOR Guidelines >< ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II #

Features/Mounting
(5.2.6/=/=)

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1,0588-11) SUBMITTAL DOCUMENTATION NOTE NO.)

' '
EQUIPMENT DESCRIPTION 'R, g éé‘ 4 @
Squipment Type ‘Em $ . e
!ﬁ ‘/M" 1
Manufacturer's Name : : : (//“‘ Yy £ X
(5.2.2/=/=) : 7 3
' i ' >(
Model Number (5.2.2/-/-) PE/FVC_ 2 PR /
- /== !/
Serial Number : /1..5’1;'
l /
:
1
'

Connections/Interfaces
(5.2.6/=/-)

Lecation/Elevation
Equipment ID No.
QUALIFICATION REPORT

(8.0/5.0/5.0)
Report ID Number

Report Date

Gt g te Sm te s e A e e e s Sm s te A e st s

Issued Dy
Prepared for
Referencea Reports

Qualification Method
(5.1, 5.3/2.), 2.8/2:.1s 2:4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(5:2:5/2.2.9/2.2.9)

Operating Conditions

(=/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/Freq.

Se % tw e b e g

" e dm m tm am Te am tm s e am e e e aw te sw e o aw fe s

% % e s e S A A e A S EW e AW e AW AR AW Am S A S e R EE AT e AR e B e SE A S S te A e A Se e e e
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 30

fﬁ[—*K"- 7&/ . fA_ Mfez
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-« NRC Contract ilo. NRC-03-79-118
JUUU Franklin Research Cer ter FRC Project No. C5257 Page
A Division of The Franklin Institute FRC F‘\SS‘gnment No. 13 | Q
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTaskNo. ¥& 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3/

Equipment Item No. 31
Electrical Penetrations Located Within Containment
Chicago Bridge & Iron, Field Fabricated

Electrical Distribution
Licensee References 3 and

",7‘)
Required Operating Time: Long term
TER Checksheet No. 31

Reference 37, Section 4.6.5
Licensee Submittal: J19 [40]; FRC-designated Page II.3-3

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

@T,,@',) RT, P, H, cs,s, (R), M, I,(QM) RPN, EXN, SEN,(QI) RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la
Summary of Licensee Responses to the NRC SER lb
Equipment Environmental Qualification Summary Forms 2
Licensee Response to NRC SER

System Consideration Review 5%,
Equipment Environmental Qualification Review 54,

5¢

Installed TMI Lessons Learned Implementation ow,
Equipment Summary

Maintenance and Replacement Schedule Summary




P NRC Contract No. NRC-03-79-118
| nﬂ[f?branklin Research Center

FRC Project No. C5257 Page
A Diision of The Frankiin Institute FRC Assignment No. 1 ]
20th and Race Streets Phila . Pa 19103 (215) 448 1000 FRC Task No. 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3./

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

3 Tne Licensee (has/mas—na4) provided a respunse to the SER concerns.

‘aL_The Licensee (has, mae—not) specifically stated that the equipment is
qualified and/Ae» will function wh2n exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

x The Licensee (has/ras—mor) proposed a corrective action for this equipment
item whose qualification has not been fully established.

_2[ Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

42& Corrective action specified by the Licensee:

_2& Equipment replacement with gqualified equipment

Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation ‘o a mild enviroament

Qualification testing of equipment in progress

Other ( i )

The Licensee nas provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

x The Licensee (has/me9—not) provided a schedule for the proposed
corrective action. (Schedule, for accomplishing the corrective

action AL acchodnlol iy
J

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

-)

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of tnis TER for Legend)

I.a Qualified IT.c Qualified Life Deficiency
Modification IIT.a Exempt
II.a Qualification Not Established III.b Not 1in Scope

II.b Not Qualified Iv Documentation Not Available
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UU Frank.in Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 46

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .2/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequa:e Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate
Peak Pressure Adeguate
Duration Adequate
Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Mar¢ins Satisfied (NUREG-0588, Cat. I)

000

HUEREH IR

B
L
o
-4
>
-
—
o
z

NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modifi=ation

II.a Equipmen: Qualification Not Estaolished

II.b Equipment Not Qualified

Il.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

IIIl.a Equipment Exempt From Qualification

I11.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

TN

This equipment item was previously evaluated in Reference 37. See page 1A
Equipment Item description.




(\ NRC Contract No. NRC-03-79-118 ——
JUU Franklin Research Center FRC Project No. C5257 Q
A Division of The Franklin Institute FRC Aasignmont N 3 a

13
a3

20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .2 _/

M
= |

LICENSEE RESPONSE TO NRC SER

Due to advances {n equipment design, this squipment i{s slated to be replaced
during the next available outage consistent with equipment delivery time
requirements.

A long-term requirement of one year has been assumed.
1002 relative humidity has been assumed for conservatism.
A 40-year qualified life requirement has been assumed.

This equipment will be included in the piant maintenance and
surveillance program for evaluation of aging degradation.

Yankee Rowe believes FRC's initial concerns ralative to the electrical
penetrations were adequately answered by Yank:e Rowe's response (TER,
pages 4-62 and 4-63). In FRC's evaluation of Yankee Rowe's response,
additional concerns are raised relative to the analysis of materials
for radiation and aging.

The penetrations at Yankee Rowe are located in sealed enclosures
outside the shield wall and are attached tc the containment steel
shell whick is the main heat sink to normal ambient temperature
conditions. Therefore, the normal conditions at the penetrations
with respect to aging parameters of temperature and radiation are
essentially a mild environment. Therefore, no advanced aging of the
seal materials should be expected, and leakage testing of the
containment and the penetrations through plant life have not
demonstrated indications of aging degradation.

In addition, calculations completed on the effect of a LOCA or MSLB

on O0-Ring seal temperatures indicate that maximum seal ring temperature
is within the continuous operating temperature rating of the materials
of the O-Ring. Also review of various DBE and aging test data on
materials of the same generic family, performed by cable vendors,
solenoid valve manufacturers, and motor-operated valve manufacturers
for similar applications (0-Ring, or seals) indicate that the materials
in question perforn very weil under the service conditions of
temperature, pressure and radiation expected at Yankee Rowe.

With regard to the concerns relative to the coaxial penetration potting
compound and seals. we believe these were resolved by filling the
entire penetration with the potting compound and performing a
successful retest, as reported in TER Reference 2.5.
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A Division: of The Fronklin Institute FRC Assignment No. 13 b
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3/

LICENSEE RESPONSE TO NRC SER (Continued)

The failure of the Teflon insulator in the cable coupler within the
coaxi. penetration due to an accident dose greater than 10E5 is not
significant because the coaxial signals through these penetrations

are only used for neutron monitoring purposes. They are not required
for post-accident monitoring or accident mitigation. New penetrations
(Worksheet J-31) were .nstalled during the recent refueling shutdown
to carry post-accident monitoring signals which require coaxial cable
penetrations (Worksheet AM-l).

FRC's concern relative to short circuit heating effects is related
more toward auxiliary electrical equipment than to penetration design.
As previously indicated, this topic is being addressad in the SEP
review and will be resolved in the integrated assessment.

Yankee Rowe believes it has demonstrated the adequacy of the CB&I
penetrations for continued operation by addressing each of FRC's
concerns. However, FRC concludes that consideration should be given
to replacement of the penetrations due to their age. As noted above,
no general aging degradation has been found through the life of the
penetrations. However, Yankee Rowe replaced several penetrations
during the recent refueling shutdown to accommodate newly installed
equipment, and in the process .as rewired instruments on the following
worksheets through the new penetraticns: AM-1, FW=4, MC-3, MC-4, PR~
1, and PR-7. Yankee Rowe intends to further upgrade the penetrations
by rewiring equipment on the following worksheets through new
penatrations: AR-1, HV-1, MC-10, SC-1, SI-6, and SI-9. With this
change, all equipment in containment which is required to function

in LOCA or MSLB environments wil! be wired throush fully qualified
penetrations by the next scheduled refueling outage.
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A Division of The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets. Phila . Pa 19103 (215) 448- 1000 FRC Task No. &¢& 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32&

Equipment Item Ne. 32

Electrical Penetration Acsembly Located Within Containment
West inghouse, Model Not Stated

Electrical Distributicn

Licensee References 51 and 52

Required Operating Time: Long term

TER Checksheet No. 32

Licensee Submittal: J31 [40]; FRC-designated Page II1.3-21

DESIGNATION FOR DEPICIENCY IDENTIFIED 8Y THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, m'o RT, P, H, CS, A, S' (R), M, I, W. RPN, EXN, SEN, QI; RPS, None,

Not stated, (Not applicable ne .y i+em>

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, X, ¥, A

System Consideration Review P, 4, K, M, N, o

Equipment Environmental Qualification Review g. 9%, 3¢, A, 3¢, KX,
. ¥

Installed TMI Lessons Learned Implementation ba, o

Equipment Summary

Maintenance and Replacement Schedule Summary M, ™, ™R
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .22

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER -~ ONLY CHECKED 1TEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

z The Licensee (has/mes—mot) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

_ Equipment relocation above submergence level

— Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action o)

The Licensee states that the equipment item does not require qualification
and/or should pe exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified Documentation Not Available
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC UIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Lile or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

o Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

O FEEEEEEEE FETH

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

Il.b Equipment Not Qualified

II.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

III.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

ML

Ju- fo'}‘— Sa
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UU[] Franklin Research Center FRC Project No. C5257 ag
A Division of The Franklin Institute FRC Assignmm 0.13 30
20th and Race Streets. Phila. Pa_ 19103 (215) 4481000 FRC Task No. 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

LICENSEE RESPONSE TO NRC SER

Qualification documents associated with this piece of equipment have been
evaluated and have been found to meet the intent of the spplicable
standards and i{s therefore qualified. (Refer to latest revision of
79-013 worksheet.)

A long-term requiremen* of one year has been assumed.

1002 relative humidity has been assumed due to saturated steam
conditions.

A 40-year qualified life requirement has been assumed.

The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

¢ & d These are W Proprietary and cannot be copied w/o W permission.

- [40]
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 323

Equipment Item No. 33

Seal Assembly Located Within Containment

Conax, Model Not Stated

Electrical Connection

Licensee References 816 and 1049

Required Operating Time: Long term

TER Checksheet No. 33

Licensee Submittal: J36 [40]; FRC-designated Page I1I.3-31

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:

(See Section J of this TER for Legend)

R, T, 1, RT, P, H, CS, A, S, (R), M, I, M, RPN, EXN, SEN, QI, RPS, None,

Not stated, INor. applicable new i+tem)

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item ia
Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, ¥, 3,
System Consideration Review 44, 4R, &,
Equipment Environmental Qualification Review 5a, 5b, 5c,
59, 3, A,
Installed TMI Lessons Learned Implementation 84, o0

Equipment Summary

Maintenance and Replacement Schedule Suinmary T4, MW, WK

L
o, %, ¥
5d, Se, 5f,

ks Sea.
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Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13, _ 1)

th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. 5/6;

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 33

SUMMARY OF LICENSEE RESPONSES TO THE NRC SEP - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

t. fhe Licensee (has/mes—met) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

I'he Licensee has presented information which shows there are no
outstanding qualification deficiencies.

I'he Licensee (has/has not) proposed a corrective action for this equipment
ltem whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Fquipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source
Verify qualification by additional (testing/analysis)
Equipment relocation to a mild environment

waalification testing of equipmei.t 1n progress

1as provided other information for this equipment item
t can b onstrued as a basis for justification £
rration.

or interim

Licensee (has’nas not) provided a schedule for the proposed
re

rective action. (Schedule for accomplishing the corrective

I'he Licensee states that the equipment item does not require qualification
and/or should be exempted from enviroamental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATIOM EVALUA . N _REVIEW

- CIRCLED I'EM ONLY: (See Section 3 of th

wualified

Modificati .a Exemp

¢ 1 r \ o> ¥ 2N ITT _§ t 1™
Jqualifi ) Es L he I D Mot
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A Division of The Frankiin Institute FRC Assignment No. 13 2
20th and Race Streets Phila . Pa 19101 (215; 448 1000 FRC Task No. LE3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .35

PMENT ENVIRONMENT UALIFICATION Y FORM
DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidenre of Qualification Adequate
Adequate Simila:ity Between Equipment and Test Specimen Established
Aging Degracation Evaluated A 2quately
Qualified Life or Replacement Scheijule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regardiny Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposuie:

0 Peak Temperature Adequate

0 Peak Pressure Adequate

o Duration Adeguate

0 Required Profile Enveloped Adequately

0 Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional T.sting Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

T TEEEEETE T

DESIGNATION:
HRC QUALIFICATION CATEGCORY X = CATEGORY
I.a £quipment Qualified 2S
I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established

’
'

I1.p Equipment Not Qualified

Il.c Equipment Satisfies All Requirements Excep: Qualified Life
or Replacement Schedule Justified

I1l.a Equipment Exempt From Qualification

I1I.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available
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A Division of The Frankiin Institute FRC Assignment No. 13 31a
20th and Race Streets. Phile . Ps 19103 (215) 448- 1000 FRC Task No.

EQUIPMENT ENVIFONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 33

LICENSEE RESPONSE TO NRC SER

Caalification decuments associated with this viece of equipment have been
evaluated and have heen found to meet the intent of the wpplicable

stancards and is therefore qualified. (Refer to latest revision of
79-018 vorksheet.)

of this equipnent will be ma
urveillance prograam.

4 - ' 4 3
intained by




(‘}._J NAC Contract Nc. NRC-03-79-118
uﬂﬁU Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 ]

20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3.7

Checksheets 54. ‘5(4«., 5‘# have been removed due to the

proprietary nature of information contained therein.




= NRC Cont-gct No. NRC-03-79-118 |
Franklin Research Center FRC Froject No. C5257 Page

A Division of The Frankiin Institute FRC Assignment No. 13 la
20th and Race Strvets. Phila Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 34

Equipment Item No. 34

Terminal Block Located Outside Containment (Location not specified)
Marathon Special Products Model 6012-B8

Electrical Distribution

Licensee References 1417 and 3358

Required Operating Time: Long term

TER Checksheet No. 34

Licensee Submittal: J37 [40]; FRC~designated Page I1I.3-33

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

Rv T' qu m' Pl u' m' ’*0 so (R)' M' I' Q"-. m' m. m' QI. RPS' NOI‘IC,

Not stated, @t applicable ne. Hem)

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Respcnse to NRC SER 3a, M, X, M

System Consideration Review 4, M, 4, M, 2, &

Equipment Environmental Qualification Review Sa, 30, %, 54, 5¢, 3,
3, 3R, M, A

Installed I'MI "essons Learned Implementation B, 68

Equipment Summarcy

Maintenance and Replacement Schedule Summary Ta, ™, &




NRC Contract No. NRC-03-79-118
FRC Project itv. C5257 Page

FRC Assignment No;} Ib
FRC Task No. éj

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVICW OF EQUIPMENT ITEM NO. 2 ¢

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

fne Licensee (has/mae-wnot) specifical.y stated that the equipment is
qualifiad and/or will function when exposed to the applicable DBE
envirvnmental servive conditions.

Ihe Licensee has presented informatior which shows there are no
outstanding qualificarion defic’encies.

'he Licensee (has,has not) proposed a corrective action for this equipment
te.s wncsie qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

‘orrective action specified by ensee:

Equipment replacement witt L1f)ad equipment
Equipment modification
Equipmenc relocation above submergence level
Fzlocate o1 leld equipment from radiation source
'Y Qualirication by additional (testing/analysis)
lipment relocation to a mild environment
tion testing of equipwent in progress

has provided other information for this equipment item

construed as a basils for justification for inter.ia

not) provide schedule for the proposed

(Schedule for ccomplishing the correctivs

2 ¢

ensee states that the equipment item does not require qualification
ld be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFIC JN EVALUATION CATEGORY BASED ON REVIEW
CIRCLED ITEM ONLY: (See Section 3 o his TER rfor Legend)

»

( , .
\\;J) Jualified > Qualifie

.4 Exempt
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ﬂ Franklin Research Center FRC Project No. C5257

A Division of The Franklin Institute FRC Assignment No. 13 2
20th and Race Streets. Phila . Pa 19103 (215) 448- 1000 FRC Task No.

z

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO..2%

IPMENT ENVIRONMENTAL QUALIFICATION S Y FORM

DESIGNATION:
N Ul TS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adeguately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Sstisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

O Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy; Satisfied
Test Duration Margin (1 hcur + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

L FEEEEEE FEEH

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

Il.c Equipment Satisfies All Requiremenis Except Qualitied Life
or Replacement Schedule Justifiec

11l.a Equipment Exempt From Qualification

I11.0 Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

[ TS




NRC Contract No. NRC-03-79-113
FRC Projec.i No. C5257

FRC Assignment No. 13 30
215) 448 100K FRC Task No 1/5» E4

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO -2Y

| —

—

r o

LICENSEE RESPONSE TO NRC SER

aw e ra

A long-term requirement of one year has been assumed.

This area i{s ventilated with outside air.
A 40-year qualified life requirement has been assumed.

The qualified life of this equipment will be maintained by the plant
1 r
maintenance and surveillance program.
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Unﬂﬁanklin Research Center FRC Project No. C5257 Page
A Dwision of The Franklin Institute FRC Assignment No. 13 5 0
20th and Race Streeis. Phila . Fa 19103 (215) 4481000 FRC Task No.

EQU!PMENT ENVIRONMENTAL QUALIFICATION REVIiEW OF EQUIPMENT ITEM NO. 2 Y

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines ) ; NUREG-0588, Cat. I___; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE NO.)

] L
EQUIPMENT DESCRIPTION !7- . / :
- emins | Termine! Block |
Equi t H .
quipment Type : BLock :
Manufacturer's Name ! ron) :
T HoN /M A A
' L]
Model Number (5.2.2/-/-) ' Go 12 B Senres 3o kRe NI |
: Jya.j'c{
Serial Number :
L]
Features/Mounting :
(5.2.6/~/-)
Connections/Interfaces
(5.2.6/=/=)
Location/Elevation

Equipment ID No.

QUALIFICATION REPORT
(8.0/5.0/5.0
Report 1D Number

PEN-TR-FO- &

maeh 10,/ 482

Report Date

Issued by
Prepared for

Referenced Reports

G s B s Be s e e fe sm e S e am te aw e s e s e te Te aw Te e te e e aw e e e aw

Qualification Method
(5.1, 5.3/2.1, 2:.4/2.1, 2.4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(D46 5/"1.2.9/2-&.9)

G S aw Am s fm Am Sm A e am S g e sm e e te aw te e e am te e tm s e e

Operating Conditions

(-/2.2.10/2.2.10)
Wwad/Cycles/Voltage/
Current/Freq.




ﬁ NRC Contract No. NRC-(3-79-118
J-\.ﬁ Franklin Research Center FRC Project Mo, C5257 Page

A Division of The Frankiin Institute FRC Assignment N2. 13 5d
20th and Race Streets. Phila _Pa 191031215/ 448.1000 | FRC TaskNo. _ &5 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM WO. 3._Y

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITIONS

LOCA/MSLR /HELB/Uncontrolled
(‘ol' 4-2' ‘-301' ‘0303/
i.1, 1.2, 1.5/1.1, 1.2, 1.95)

Radiation Type

Radiation Dose (rd) f,/ol 07; ox/e I'4
(‘0102/10‘/1")

Radiation Dose Rate (rd/hr)
Radiation Qual. Method

(5:.3:.1/=/=)

/.3 p10 bt JL

X
T

N R

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

Vs

%
3

Equipment Susceptible to
Beta Radiation (4.1.2/-/-)

X
N
N

Radiation Dose (Normal +
Accident) (4.1.2/=/=)

Piateout Dose Considered
(=/1.48/1.48)

XN
N

» X
NN

Gamma + Beta Dose (rd)
(4.1 2/1.4.7/1.4.7)

B aw e sw e A fm e Sm Am Sm dm fe e fE A AE e Am Am e A e e fem A fe e aw s v

B A A A e A e AT W IR B A e A e AT AE T e S A A AW A e A S A se e =

\
3

Wrte |- Leredt s f"ﬁ i |
34 e il //'-—(A-OL /w A M]w

RS e e G a1 jaerite Slichin
/cﬂftl//7“tjf //‘f:pt/

// - ) é ] - *
W M‘L ‘*"C’MJC1"1 :""4/ W”Z£:y\
- U
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| ™ NRC Contract No. NRC-03-79-118
' Jmf—ﬁnkhn Research Center

|

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 35

Equipment Item No. 35

Terminal Blocks Located Within Containment

West inghouse Model 542247

Electrical Distribution

Licensee References 23 and 1200

Requir:d Operating Time: Long term

TER Checksheet No. 35

Reference 37, Section 4.6.4

Licensee Submittal: J18 [40]; FRC-designated Page II,3-1

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

@Tn qu RT, P, H, CS.@ S, (R)I M, II@RPNI EXN, SENp RPS. None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3}, 3, M

System Consideration Review %, M, W, M, ¥, 3£

Equipment Environmental Qualification Review %, % S5, 54, %, 5%,
54, %, 4, ¥

Instalied TMI Lessons Learned Implementation 6a, 60

Equipment Summary

Maintenance ana Replacement Schedule Summary M, N,




ﬁ NRC Contract No. NRC-03-79-118
U000 Frankiin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No)‘! b
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 35

SUMMARY OF LICENSEE RECPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

3 Tne Licensee (lL.as/has—met) provided a response to the SER conceras.

The Licensee (has/ras—mot) specifically stated that the equipment is
qualified and/e#-will function when exposed to the applicable DBE
environmental s2rvice conditions.

Z The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modifizaticn

Equi:ument relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

— Other ( )

The Licensee has provided cther information for this equipment item
that can be construed as a basis for _ustification foi interim
operation.

The Licensee (nas/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental quaiification.

DES""NATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY 3ASED ON REVIEW
-~ CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

Qualified II.c Qualified iLife Deficiency
I.b Modification iIl.a Exempt
Il.a Qualification Not Established III.b Not in Scope
II.b Not ualified v Documentation Not Available




- NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257
A Division of The Franklin Institute FRC Assignment No. 13
20th and Race Streets. Phila  Pa 19103 (215) 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.

~

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adegquate T

Adequate Similarity Between Equipment and Test Specimen Established

Aging Degradation Evaluated Adequately

Qualified Life or Replacemer.t Schedule Established (If Required)

Program Estabiished to Id:ntify Aging Degradation
t

(1

eria Regarding Aginc Simulation Satisfied (I Regquired)
iteria Regarding Temperature/Pressure Exposure:

-ri
- .
> Peak Temperature Adequate
> FPeak Pressure Adequate
Duration Adequate
Required Profile Enveloped Adequately
Steam Exposure (If Required) Adequate
ia Regarding Spray Satisfied
ia Regarding Submergence Satisfied
1a Regarding Radiation Satisfied
1 Regarding Test Sequence Satisfied
Regarding Test ] ot Sev=re Anomalies
>atisfled
terira Regarding Fun
iteria Regarding Ii
Duration Margin
eria Regarding Margins

DESIGNAT

'EGORY X = CA

lalifled
uipment Qualificati
Equipment t

guallrica

iipment Not Qualified
1ipment Satisfies All Re s Except Qualified Life
Replacement Sch

{Uipi

nent Exempt

juipment Not in the Scop Of the al Review
mentation Not Made Avail
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 35

LICENSEE RESPONSE TC NRC SER

Qualification documents associated with this piece of equipment have been
evaluated and have been found to meet the intent of the applicable '

standards and {s therefore qualified. (Refer to latest revision of
79=013 vorksheet.)

A long-term requirement of one year has been assumed.
1002 relative humidity has been assumed for saturated steam conditions.

A 40-year qualified life -equirement has been assumed.

The qualified 1ife of this equipment will be maintained by the plant
maintenance and surveillance program.

In the TER, FRC notes that YAEC has committed to replace these term’'nal
blocks, and suggests they be replaced with splices. Since YAEC has

not committed to replacement, we believe FRC's assumption was drawn
from its review of Documentation Reference 2.4, relative to a meeting
with YAEC and NRC. At that meeting YAEC and NRC discussed in detail
the qualification of the Westinghouse terminal blocks, and YAEC
committed to replace the then existing Marathon blocks on safety
circuits in containment with the qualified Westinghouse terminal
blocks. YAEC has not since committed to replace the Westinghouse
blocks as they are still considered by YAEC to be adequately qualified.

FRC's concerns are related to agiug degradation during thre installed
life of the plant and a Sandia test report. Since the blocks are
located outside the shield wall and in protective enclosures which
are immediately adjacent to the steel vapor containment shell, their
normal environmental conditions in relation to temperature and
radiation are essentially a mil4 environment; or normal, ambient,
background conditions. The Sandia test report addresses failures

of terminal blocks within enclosires, but the Westinghouse blocks
were tested in an open, borated steam environment and did not fail.
In addition, Yankee Rowe has no spray system.

To reaffirm its position that the Westinghouse terminal blccks are
adequately qualified, Yankee Rowe had a consultant perform an
{ndependent review. This review confirmed the Yankee Rowe position,
so Yankee Rowe believes that these terminal blocks will adequately
perform their function under the postulated crnditions.




- NRC Contract No. NRC-03-79-118

Lnﬂ[r?rjnklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 5¢

20th and Race Streets. Phila  Pa 19103 (215) 448.1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .25~

NOTES:




(r}\. NRC Contract No. NRC-03-79-118
Lﬂﬁ Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Aulgnmom No. 13 l Q
20th and Race Streets. Phila  Pa 19103 (215) 448-1000 FRC Task No. ‘4 (.3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2&

Equipment Item No. 36

Contactor with Control Transformer Located in the Primary Auxiliary Building
ITE/Gould Model A103C12

Electrical Distribution

Licensee Reference 3353

Required Operating Time: 30 days

TER Checksheet No. 36

Licensee Submittal: J27 [40]; FRC-designated Page II.3-15

DESIGNATICN FOR DEFICIUNCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
i{See Section 3 of this TER for Legend)

R, T, Qv, RT, P, H, C5, A, S, (Rj, M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, fN_Jt’;p_plicable new item)

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3, 3s, N

System Consideration Review $q, 98, 4, o, 4=, 4

Equipment Environmental Qualification Review 3, 2, S8, 3d, 3, ¥,
4, 3, S5X, 9

Installed TMI Lessons Learned Implementation 64, 6%

Equipment Summary

Maintenance ana Replacement Schedule Summary A, ™™, ™




P MAC Contract No. NRC-03-79-118

upﬁf Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin institute FRC Assignment No. 13 Ib
20th and Hace Streets. Phila . Pa 19103 (215) 448.1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 34

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licens=e (has/has not) provided a response to the SER concerns.

The Licensee (has/has-not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

ST

Tue Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

. Equipment replacement with qualified equipment

— Equipment modification

Equipment relocation above subaergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification tescing of equipment in progress

Other ( )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/has not) provided a schedinle for the proposed
corrective action. (Schedule for accomplishing the corrective
action ' .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental gualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified IT.c Qualified Life Deficiency
I.b Modification IlI.a Exempt

Il.a Qualification Not Established Not in Scope

[I.b Not Qualified v Documentation Not Available




— NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Project No. C5257
% Division of The Franklin Institute FRC Ascignment No. 13
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Tasx No. Y673

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .24

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between T"quipment and Test Specimen Establizhed
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Agina Degradation
-riteria Regarding Aging Simulation Satisfied (If Regquired)
Criteria Regarding Temperature/Pressure Exposure:

> Peak Temperature Adequate

Peak Pressure Adegquate
> Duration Adequate
0 Required Profile Enveloped Adequately
0 Steam Exposure (If Required) Adegquate
riteria Regarding Spray Satisfied
‘riteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Recarding Test Sequence Satisfied
Criterlia Regarding Test Failures or Severe Anomalies
(If Any) Satisfied
lteria Regarding Functional Testing Satisfied
riteria Regarding Instrument Accuracy Satisfied
lest Duration Margin (1 hour + Function Time) Satisfied
riteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION
X = CATEGORY

EQuipment Quailif

Equipment Qualit tion Pending M

Equipment Qualification Not Established

Equipment Not Qualified

Equipment Satisfies All Requirements Except Qualified Life
)r Replacemen- Schedule Justified

Equipment Exempt From Qualification

Equipmert Not in the Scope of the Qualification Review
Documentation Not Made Available
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ﬁ NRC Contract No. NRC-03-79-118
U [] Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 3 Q
20th and Race Streets. Phila  Pa 19103 (215) 448- 100G “RC Task No. H 6 :

EQUIPMENT ENVIRONMENTAL QUALIFICATION REV'EW OF EQUIPMENT ITEM NO. 2& &

LICENSEE RESPONSE TO NRC SER

The qualified 1life of this equipment will be maintained by the plant
maintenance and surveillance program.

The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and

designed in accordance with industry standards to operate continuously
in this environment.

Qualification documents associated with this niece of equipment have been
evaluated and have bdeen found to meet tle intent of the applicable

standards and is therefore qualified. (Refer to latest revisior of
79=01B worksheet,)

The valves served by these contactors will be required to operate
within 24 hours.

This area is ventilated with outside air.




NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignmant No. 13

448- 1000 FRC Task No. ¢ 3

EQUIPMENT ENVIRONMENTAL QUAL.FICATION RE'IEW OF EQUIPMENT ITEM NO. 37

——

v a1 T
juipment rem oy 17

1

or with Control
Model 2032-T3

Distribution

Transformer

Reference 3353

T .
perat ing ime:

. } N
ineet NO

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:

(See Section 3 of this TER for Legend)

R, T, Q%, R, P, 8, C8, A, S, (R), M, I, ¢ RPN, EXN, SEN, QI, RPS, None,

Not stated, (Not applicable

LISTING OF APPLICABLE CHECKSHEETS :

Contents Checksheet Page No.

Equipment Item La
Summary of Licensee Responses to the NRC SER 1b
Equipment Environmental Qualification Summary Forms
Licensee Response to NRC SER

System Con _aeraticn Review

Equipment Environmental Qualification Review

Jed TM1 Lessons Learne "mplementation

Lqulipment Summary

Maintenance and Replacement Schedule Summary




== NRC Contract No. NRC-03-79-118
JI,UU Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC A.ﬂgﬂm.ﬂ' No. 13 | b

20th and Race Streets Phila. Pa 19103 (215) 445- 1000 FRC Task No. L . z'é z

EQUIPMENT ENVIRONMENTAL QUALIFICATION REV!'EW OF EQUIPMENT ITEM NO. .27

oy

SUMMARY OF LICENSEE RESPONSES TC THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

X The Licensee (has/ras-ne#) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

Ik The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has aot been fully established.

Justification for interim operation (has/has not) been provided by the
License2 for this equipment item.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

The Licensee has provided other information for this equipment icem
that can be construed as a basis for justification for interim
ogeration.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action ‘)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESICSATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
CIRCLED ITEM ONLY: (3ee Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification I11.a Exempt
II.a Qualification Not Established III.b) Not in Scope

II1.b Not Qualified v Documentation Not A:ailable




== NRC Coniract No. NRC-03-79-118
| ‘)[r Franklin Research Center FRC Project No, C5257

A Division of The Franklir. nstitute FRC A,:s“jnm.nt No ‘3
20th and Rice Streets. Phila . Po 19103 (21%) 448 1000 FRC Task No. yéj

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .37

T ' i -

EQUIPMENT Ei./IRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Ajing Degradation Evaluated Adequately
Qua) .fied Litfe or Replacement Schedule Established (If Required)
Program Established to Ident.:y Aging Degiadation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressi'"e Exposure:

0 Peak Temperature Adequate

O Peak Pressure Adeguate

o Duration Adequate

© Required Profile Enveloped Adequately

O Steam Exposure (If Required) Adequate
Criteria Regariing Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satistied
Criteria Regardirg Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfiled
lTest Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat.

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

Equipment Qualified

Equipment Qualification prending Modification

Equipment Qualification Not Established

Equipment Not Qualified

Equipment Satisties All Requirements Except Qualified Life
or Replacement Schedule Justified

Equipment Exempt From Qualification

Equipment Not in the Scope of the Qualification Review
Documentation Not Made Ava lable

aXact
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jﬂﬁ Franklin Research Center

A Division of The Franklin Institute
20th and Race Streets. ~hila  Pa (9,05 (215) 4481000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13

FRCTaskNo. 4¢3

Page
3o

EQUIPMENT EnNVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

LICENSEE RESPONSE TO NRC SER

The qualified life of this equipment will be maintained by the plant

maintenance and surveillance progran.

The @aximum postulated DBE level for this e-vironmental parameter
is within normal operating limits.

designed in accordance with industry standards to operate continuously

in thi, environment.

Qualification documents associated with this piece of equipment have been

evaluated and have bdeen found to meet the intent of the applicable

standards and (s therefore qualilied.

79-018 worksheet.)

The valves served by these contactor

within 24 hours.

(Refer to lavesc revision of

This area is ventilated with outside air.

Equipment has been specified and

s will be required to operate




Tr‘i., NRC Contract No. NRC-03-79-118
U ﬂ[—;ranklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC A“’Oﬂm.ﬂt No. 13 | Q
20th and Race Streets Phila  Pa 19103 (215) 448. 1000 FRC Task No. &/ &3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 38

Equipment Item No. 38

Motor Starter Located in the Primary Auxiliary Building
Westinghouse Model A210M1CAT

Electrical Distribution

Licensee reference not cited

Required Operating Time: 30 days

TER Checksheet No. 38

Licensee Submittal: J28 [40]; FRC~designated Page II1.3-17

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R' T' gr' R'rl Pl H' C:s' Al s‘ (R)' M’ I' w' RPN’ m' SEN' QI' RPS' None'

Not stated,\Not applicable ne . ;4iem

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipament Item la
Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER Ja, M, ¥, M
System Consideration Review 34, N, 4, 24, ¥4, &
Equipment Environmental Qualification Review 54, %, S, 4, %, 3¢,

M, S, AN, M

Installed TM1 Lessons Learned Implementation 3d, a
Equipment Summary

Maintenance and Replacement Schedule Summary 6, W, T&




ﬁ(mi‘d NRC Contract No. NRC-03-73-118

JEIJJ Franklin Research Center FRC Project No. C5257 Page
A Division of The Frankiin Institute FRC A.llcnm.ﬂt No. 13 | b
20th and Race Streets Phi'a  Pa 19103 (215) 448 1000 FRC Task No.

-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .20

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

The Licensee (has/mas-noty specifically stated that the equipment is
qualified sandséor will function when exposed to the applicable DBE
environmental service conditions.

S A

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim cperation (has/has not) been provided by the
Licensee for this equipment item.

x Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source
Verify qualification by additional (testing/analysis)
Equipment relocation to a mild environment

Qualification testing of equipment in progress )
Other (immﬁéLMdz«z? o /’\o!zn%l?.)

The Licensee naé provided other information .or this equipment item
that can be construed as a basis for justif.cation for interim
operaticna.

SHEREEE

qx The Licensee (has/fhas-net) provided a scheduie for the proposed
corrective action. (Schedyle for accomplishing the corrective

action ,WQ*I .

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASEU ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified ITI.c Qualified Life Deficiency
Modiiication III.a Exempt
Il.a Qualification Not Established III.b Not 1in Scope

II.b Not Qualified v Documentation Not Available




. NRC Contract No. NRC-03-79-118
([ Franiiin Research Center FRC Project Nu. C5257 Page
A Dwision of The Frankiin nstitute FRC Ast ;mnonmo.z P
20th and Race Streets. Phila Pa 19103 215) 4481000 | FRC Task No. 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
N UIREMEN X = DEFICIE

Documented Evidence of Qualification Acd:quate
Adequate Similarity Between Equipment and Test Spec.imen Established
Aging Degradation Evaluated Adeguately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

0 Peak Pressure Adequate

o Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
I.a Equipment Qualified
I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

IZ.b Equipment Not Qualified

1I.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

IIl.a Equipment Exempt From Qualification

III.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

K
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JUUﬁ Franklin Research Center

A Division of The Franklin Institute
20th and Race Streets. Phila . Pa 19103 (215) 4481000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13

FRCTaskNo. 463

Page
Jo

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 38

LICENSEE RESPONSE TO NRC SER

This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

The maximum postulated DBE level for this environmental parameter

is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

YAEC proposes to use a new motor control center instead of these
contactors. The new MCC will be ins alled during the next refueling
outage.

Qualification documents associated with this piece of equipment have baen
evaluated and have been found to meet the intent of the applicable

standards and is therefore qualified. (Refer to latest revision of
79-018 vorksheet.)




.'Ff:u NRC Contract No. NRC-03-79-118
L,' ULrFranklm Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 la
20th and Race Streets Phila  Pa 19103 (215) 448-1000 l FRC Task No. 4 £ 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 39

Equipment Item No. 39

Motor Control Center Located .a the Primary Auxiliary Building

Westinghouse, Model Not Stated

480~V ac Distribution

Licensee Reference 46

Required Operating Time: 24 hours

TER Checksheet No. 39

Licensee Submittal: J35 [40); FRC-designated Page II,3-29

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, Tv m'c RT, P' H, G, A, s' (R). M, I, m, RPN' EXN, SEN. QI' RPS' None,

e ————

Not stated, Not applicable Ae w i+e )

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la

Summary of Licenseec Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, W, ¥, 3q

System Consideration Review 4, 4w, 4=, 44, W, &£
Equipment Environmental Qualification Review 9a, %, 3, ¥, 3, 3¢,

¥, 51, M, A
Installed TMI Lessons Learned Implementation G, 6k

Equipment Summarcy

Maintenance and Replacement Schedule Summary Ta, ™M, W
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 29

SUMMARY OF

LICENSEE RESPONSES

Y "y o
AV 5

NRC

~

SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Licensee

Licensee

has,
ified and/or
roinmental

Licensee

standing gqualif

uicensee (nas

whose

Jualifi

1 2 ~
Justific <N

atic
£

Licensee or t

Equipment
Equipment
Equipment
Relocate ¢
Verify qua
Equipment

wdallllcat

Jeher

(has/

will Efunction

service

has pres

)L

has not)

ras-fRetd specifl

conditions.

ented int

icat n deficien

nas not)

cation has not

-

Lor interim oper

equipment

P

S

pecified by

replacement
modification

with

relocation above

shielad

lificat ad

1on by

+

relocation to a

LOn £l

o -
tes [ ) [

provided a r' oponse

when exposed

Jrmation

proposed

peen

equipment

O the SER concerns.

.

cally stated

-
|

that

the

the equipment 1s

applicable DBE

9

which shows there are

no
cles.

i corrective actior
+ 1w
L.AA.L!

for this equipment

established.

aticn (has/has not) oceen provided by the

Ltem.

the Licensee:

qualified equipment

level

submergence

from radiation source

ditional (testing/analysis)
mild environment

julpment 1n progress

r

omer
o L

pm
erim

rmation this equi

cation for in

- |
the ed

propos

ESULTA

equip

m env

T NDCO AT TR TARA
NL NRC QUALILIEFLIC

JA4 LUL

mentc
i1ro

"r -
nmentca

I'ION BASED

CATEGORY

Soon : -~ 3 l <
oee oeCtlon J

£

this TER

.JJ:.

Avaliapilie




p o

-

E” S NRC Contract No. NRC-03-79-118

Franklin Research Center FRC Project No. C5257

A Diwision of The Frankin institute FRC Asslgnmont No. 13
20th and Race Streets. Phila . Pa_ 19103 (215} 448- 1000 FRC Task No. 4

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 37

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Petween Equipment and Test Speciuen Established
Aging Degradation Evaluated ilequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Reguired)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Temperature Adequate

O Peak Pressure Adequate

© Duration Adequate

© Required Profile Enveloped Adequately

¢ Steam Exposure (If Required) Adeguate
Criteria Regarding Spray Satisfied
Criteria Regarding Submerger-e Satisfied
Criteria Regarding Radiation Satisfied

riteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies
(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
lest Duration Margin (1 hour + Function Time) Satisfied

Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

LESIG

NRC QUALIFICATION CATEGORY X = CATECORY

I.a Equipment Qualified
I.b Equipment Qual fication Pending Modification
Equipment Qualification Not Established
Equipment Not Qualified
Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified
Equipment Exempt From Qualification
Equipment Not in the Scope of the Qualification Review
Documentation Not Made Available
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I NRC Contract No. NRC-03-79-118
FRC Project No. C5257 Page
FRC Assignment No. 13 1a
215) 448-1000 FRC Task No. _“ 63

Franklin Research Center
AD The Franklin Institute

th and Race Streets Phila Fy 19103

EQUIPMENT ENVIRCNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3%

LICENSEE RESPONSE TO NRC SER

Trnis equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

The maximum postulated DBE level for this environmental parameter
{s within normal operating limits. Equipment has been specified and

designed in accordance with industry standards tc operate continuously
in this environment.

YAEC proposes to use a new motor control center instead of this unit.
The new MCC will be installed during the next refueling.

lification documents associated with this piece cf equipment have been
evaluated and have been found to mseet the intent of the app’icable
standards and i{s therefore qualified.

(Refer to latest revision of
79-018 vorksheetr.)




NRC Contract No. NRC-03-79-118

e —

,L"l,’ﬁ Franklin Rescarch Center FRC Project No. C5257 Page
A Divssion of The Frankiin Institute FRC Assignment No. 13 la

20th and Race Streets. Phila  Pa 19103 (215) 448- 1000 FRC Task No. i 6 :

EQUIPMENT ENVIRONHENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 42

Equipment Item No. 40

Motor Control Center Located in the Primary Auxiliary Building
Westinghouse Electric Co., Model Not Stated

Dist: ‘sution for 4380 Volt Emergency Power (MCC-2)

Licensee References 13 and 46

Required Operating Time: Long term

TER Checksheet No. 40

Reference 37, Section 4.7.9

Licensee Submittal: EPS4 [40]); FRC-designated Page I11.5-7

DESIGNATION FOR DEFICIENCY IDENTIFIEN BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, Qv, RT, P, H, CS, A, S, (R), M, I, (M, RPN, EXN, SEN, QI. RPS, None,

Not stated, m@

LISTING OF APPLICABLE CHECKSHEETS:

Contents Check sheet Page No.
Equipment Item la
Summary of Licens¢e Responses to the NRC SER lb

Equipment Fnvironmental Qualification Summary Forms 2

Licensee Response to NRC SEk 3a, %, X, M

System Consideration Review 3, %, =, M, 4,

Equipme..t Environmental Qualification Review 5a, 5b, Sc, 54, ¥, 9,
4, W, XN, M

Installed TMI Lessons Learned Implementation Ga, &k

Equipment Summary

Maintenance and Replacement Schedule Summary 7, W, e




S T NRC Contract No. NRC-03-79-118
LU Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC A.“cﬂf”.ﬂt Noy | b
Zinh and Race Streets Phila - Pa 19103 (215) 448- 1000 FRC Task No. N gg

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO 40

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - O.LY CHECKED ITEMS ARE APPLICABLE:

P< |

Tne Licensee (has/has not) provided a response to the SER concerns.

The Licensee (has/mes-net)-specifically stated that the equipment 1s
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose gualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment

Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment from radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environment

Qualification testing of equipment in progress

Other ( )

)
SRRRRRRY
(17

Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishinz the corrective
action o)

The Licensee states that the equipment item does not require qualificatioi
and/or should pe exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW

- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

P
I.a Qualified \II.;) Qualified Life Deficiency
I.b Modificacion III.a Exempt
II.a Qualification Not Estabiished III.b Not in Scope
II.b Not gualified Iv Documentation Not Available
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T NRC Contract No. NRC-03-78-118
,UUU Franklin Research Center FRC Proiect No. C5257

A Dvasion of The Frankhn Institute FRC AbSlgnm'n( No. 13 2
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 40

— -

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adegquate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Estahblished (If Required)
Program Established to Identify Aging Degra<ation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperatu.e/Pressure Exposure:

> Peak Temperature Adeguate

> Peak Pressure Adegquate

0 Aduration Adequate

> Required Profile Enveloped Adequately

> Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
crite:lia Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Ccriteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
lest Duration Margin (1 hour + Function Time) Satisfied
riteria Regarding Marygins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:
NRC QUALIFICATiON CATEGORY X_= CATEGORY

Equipment Qualified

Equipment Qualification Pending Modification

Equipment Qualification Not Established

Equipmert Not Qualified

Equipment Satisfics All Requirements Except Qualified Life
or Replacemen: Schedule Justified

Equipment Excapt From Qualification

Equipment Not in the Scope of the Qualification Review
Documentation Not Made Available




L'j:ﬁﬁ-";:nklm Research Center

A Division o The Fra=klin Institute

NRC Contract No. NRC-03-78-118
FRC Project No. C5257
FRC Assignment No. 13

20th and Race Streets. Phila  Pa 19103 (215) 448 1000 FRC Task No. </

Page
3a

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIFMENT ITEM NO. ZD

Qualification documents associated with this piece of equipment have been

LICENSEE RESPONSE TO NRC SER/T E /A
i

evaluated and have been found to meet the intent of the applicable

stancards and {5 therefore qualified.
79-018 worksheet.)

Provides electrical power for essential components which are required

for long-term operation.

This area is ventilated with outside air.

A 40-year qualified life requirement has been assumed.

This equipment will be included in the plant maintenance and

surveillance program for evaluation of aging degradaction.

(Refer to latest revisinn of

B
|




NRC Contract No. NRC-03-79-118

Franklin Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 50
th and Race Streets. Phila  Pa 19103 (215) 448- 1000 FRC TaskNo. ¢ 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. %o

'r____,_ -
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines g ; NUREG~-0588, Cat. I ; NUREG-0588, Cat. II

i
|

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE NO. )

EQUIPMENT DESCRIPTION

Equipment Type . /)7C C/

: L ANALYSI S
s Name C ) : 6‘ ~ ‘P srAaTES
: ' : /M A TERIAES
Model Number (5.2.2/-/-) . . : 1 Aae Th<
!~ L 3AM e

Serial Number - / 3 Vs, -

Manufacturer'

(2:4.4/

]
Features/Mounting
de e/ /=)

'
.
L
.
L
-
)

Connections/Interfaces

at
ion/Elevation

lipment ID No. \/
QUALIFICATION REPORT
(8.0/5.0/5.0) : .
Report 1D Number S 029S500/0d<

'

Report Date M
_ﬁk er

r/ vs

\/F+ L C
eferenced Reports ‘A e

Jualification Method

.4/2.1, 2.4)

'EST PROGRAM

cription




, "LL_F)ranulin Research Center
A Division of The Franklin institute

20th and Race Streets Phila  Pa 19103 (215) 448- 1000

NRC Contract No. NRC-03-79-118
FRC Froject No. C5257

FRC Assignment No. 13
FRCTaskMo. 44

Page
Sb

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 40

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

Acceptance Critezia
(5.2.5/2.2.1/2.2.1)

Accuracy (5.2.5/=/-)

Number of Specimens
Test Instruments Calipbrated

Safety Function (Active/
Passive) (=/2.1.3/2.1.3)

Test Duration (5.2.1/=/=)

Accident Duration (Envir.
Above Normal) (5.2.1/-/-)

Required Function Time

Test Sequence (General)
(5.2.3/%.3.1/2.3:1)

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/-)

Representative Sample
Baseline Data
Performance Extremes
Thermal Aging
Radiation Aging

. Wear Aging

. Vibration/Seismic

DBE Exposure

Post-DBE Exposure
Inspection

CVwax JoOouUeswWwhNK
. « = =

-

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging

Evaluation (7.0/=/=)

Materials Susceptible
(Thermal) (5.2.4, 7.0/-/=)

Radiation Aging, Type

D T

- - e -

N #

Y e

N A A
T WA
V2 W 4
pro wA
Yese P NP
) /P4 a o7 platled

s
P

X
)

E% Sm S sm Se 4w te am te sw fe g fe s Ve -

%/k/(,-}sryvzdi W7 Srote &
E/f/n‘sév‘adg '
?ﬂ,?ﬁf«:’? »
7 B e

B S A e A Am S e AR e A e A s am e

G G AW e te AW e AT e S SE S W e Sm aw Swm Em Sw e

P

eT P AT e am v
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u[]([ Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assigiiment No. 13 5 ¢
20th and Race Streets Phia ~ 3 (215) 448. 1000 FRC Task No. y o3

EQU!PMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. & 0

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/(=88-1/0588-11) SUBMITTAL JOCUMENTAYL ION NOTE NO.)
Radiation Aging, Dose (rd, /l//;‘ 2 #

Radiation Aging, Dose Rate /Vﬁ N P

~

Radiation Aging, Method /}/‘A W
Materials Susceptible ) )0 ‘/1,1
(Radiation) (5.2.4, 7.0/=/-) N7 Varrss 2>
Operaticnal Aging WP /‘/ﬂ‘

(=-/4.2/=) ﬁ‘
Other Age Conditioning
(=/4.2/~)

Qualified Life Claimed/ /V"ﬂ-
Established (5.2.4/4.10/-)

o Tﬂ

Normal Ambient Temperature 3 /V/4'
Normal Ampient Radiation /

Normal Ambient Humidity 5155

On-Going Surve:.lance and X /{/ 4-
Preventive Malntenaice /’2 >

(7.0/=/=)

On=-Go11iJ Analysis of
callures and Degradation
(7.0/=/=)

WA

Margin (General)
(6.0/3.0/3.0)

Y

Margin (NUREG-0588,
Cat, I) (=/3.2/-)
L. Temperature (+15°F)
2. Preisure (+10%,
10 psig max)
3. Radiation
(not required)
4. Time (+10%, +1 hour
+ function time minimum)

AV #

B G e e A Se A e A Sm e tm aw Te ae Te g e A Se am i e fe gm tw gm e dwm fm e dem g te se e e e e e
W™ Bt B am Te s e AE e Ew e A tem e Te Amte et e e e te A e am e ew fe e fe am te am b A e ae A

- te e b
- te s

- - -




s NRC Contract No. NRC-03-79-118
Franklin Research Center FRC Prcject No. C5257 Page
A on of The Franklin Institute FRC Assignment No. 13 5d

h and Race Steers. Phila  Pa 19103 (215) 448. :00( FRC Task No. 6 3

i EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. %»

-

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR/0588~-1/0588~11) SUMITTAL DOCUMENTATION NOTE NO.)

ACCIDENT CONDITIONS

TOCA/MSLB/HELB/Uncontrolled
(4.1, 4.2, 4.3.2, 4.3.3/

Ee b ..Z, Led/dedy Loeay l.d[
Radiation Type

Radiation Dose (rd)
(4.1.2/1.4/1.4)

Radiation Dose Rate (rd/hr)
radiation Quai. Matnod

(2 3d/™/™)

Proximity to Concentrated
Kadiation

(4 1.2/1.4.6/1.4.6)
Equipment Susceptib.e

Beta Radiation (4.1.<,

Radiation Dose (Normal +

Acclde.:t) (4.1.2/=/-)

Considered




= | NRC Contract No. NRC-03-79-118
LU0l Frankiin Research Canter ! FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Assignment No. 13 la
20h and Race Streets. Phila_Pa 19103 2154481000 | FRC Task No. _</ &6 3

lEQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. YL

— -

Equipment Item No. 41

Switchgear Located in the Primary Auxiliary Building
General Electric Model AKD-5

Distribution for 480-Volt Emergency Power

Licensee References 13 and 3359

Required Operating Time: Long term

TER Checksheet No., 41

Reference 37, Section 4.7.8

Licensee Submittal: EPS3 [40) FRC-designated Page II.5-5

DESIGNATION FOR DEFICIENCY "DENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER fcr legend)

R' Tl Q'rv m' Pl u' csl A' sl (R)l iu( I' m' RPN( m' SEN' QI' ”s' ’...)ne,

Not stated, (Not appiicable’

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3%, 3»,

System Consideration Review $a, 4N, &, 44, o8, &

Equipment Environmental Qualification Review S5a, 5b, 5¢c, 54, 3%, S%,
3, M, K, N

Installed TMI Lessons Learned Implementation 6a, oW

Equipment Summary

Maintenance and Replacement Schedule Summary ™™, ™A, n
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NRC Contract N¢. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No. 13

FRC Task No. 463

Page
Ib

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4/

-l

MARLY OF LICENSEE RESPONSES

TO

JNLY CHECARED ITEMS ARE

APPLICABLE:

Tne Licensee (has/has not)

A I'he Licensee (.as/Mas—apet)
qualified and/or will
rvice

funct

environmental se condi

2 _ The Licensee has presented

outstanding qualification d

‘the Licensee (has not)

nas

ltem whose quallfication ha

Justification for inter

equip

t

Licensee for this

orrective action specl

Equipment

Equ

E replaceme
Jpment modific

ent catlio

»pm
cate shiald
Jat.
ati

Ol

1fy qualifi

ipment r

e Lo«

lification testi

an
Al

> the SER concerns

provided a response «t«

y stated that the egquipment
posed to the applicable DBE

J

1
v

10NsS

information which shows there are no

eficlienciles.

proposed a ¢ s ve ] for th
S nNO

e

ilm operation

menc L1Ltem.

fied by the Licensee:
nt with
on

qualified equipment

n above s level

ljbmergenc
equipment £

n by addi

=
rom
tional
14
lipment 1in

tadiation source
testing/analysis)

environment

d ml

been provided by

18

his equipment

the

1aS Prov

nstrued a

information ) thils

justification

equipment

.

S ¢ for for inte . im

for

the

L o 2
cne

"y
ML

corrective

yposed

not

ificatica.
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CATEGORY

ON
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REVIEW
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A Division of The Frankin Institute
20th and Race Streets. Phila . Pa 19103 (215) 448 1000

NRC Contract No. NRC-03-79-118
FRC Project No. C5257

FRC Assignment No, 1

FRC Task No. 922

Page

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ¥/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

NRC PEQUIREMENTS

DESIGNATION:
X = DEFICIENCY

Documented Evidence of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established

Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation

Criteria Regarding Aging Simulation Satisfied (If

Required)

Criteria Regarding Temperature/Pressure Exposure:
0 Peak Temperature Adequate
O Peak Pressure Adequate
©0 Duration Adequate
o0 Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate
Regarding Spray Satisfied
Regarding Submergence Satisfied
Reagarding Radiation Satisfied
Regarding Test Seguernce Satisfied
Regarding Test Failures or Severe Anomalies
(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

Criteria
Criteria
Criteria
Criteria
Criteria

I HEHEEEED TEET

NRC QUALIFICATION CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

Il.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schcdvle Justified

IIl.a Equipment Exemr.t From Qualification

III.p Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

DESIGNATION:
X = CATEGORY

[ T
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rFrankhn Research Center FRC Project No. C5257 Pag*
A Division of The Franklin Institute FRC Assignment No. 13 3 4]

20th and Race Streets. Phila  Pa. 19103 (215) 448-1000 FRC Task No.

i

NRC Contract No. NRC-03-79-118

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. </

LICENSEE RESPONSE TO NRC SEB'/T.E [ =

Qualification documents essociated with this piece of equipment have been
eva':ated and have been found to meet the intent of the applicable
standards and is therefore qualified. (Refer to larest revision of
79-018 wvorksheet.)

Provides 480V power to essential ecuipment which is required for long-
term operability.

This area is ventilated with outside air.
A 40-year qualified life requirement has been assur..d.

This e ‘ipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

The maximum postulated DBE level fcor this environmental parameter
is within normal operating limits. Equ’pment has been specified an'

designed in accordance with industry stindards to operate crntinuously
in this environment.




(‘-\:, NRC Contract No. NRC-03-79-118
\.ﬂmf-ﬁankhn Research Center FRC Project No. C5257 Page

A Dwvision of The Franklin Institute FRC Assignment No. 13 50
20k and Race Streets Phila . Pa 19103 (215) 448.1000 i Fr.2 Task No. 4

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines X ; NUREG-0588, Cat. .___; NUREG-0588, Cat. II .

NRC REQUIREMENTS . DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE NO.)

. '
EQUIPMENT DESCRIPTION e : 4
Equipment Type %ﬂcﬁsqn.!w
L '
Manufacturer's Name $ 3 /{'
(5.2.2/-/-) : 66 : C)" —
l '
Model Number (5.2.2/=/-) ‘e ps 2 A EReuE
. 1
Serial Number : :
Features/mounting $ : A
(2.2.6/=/=) : M A v
L .
Connections/Interfaces : /l/ /ﬂ' : ﬂ/ f‘
(5:.2.6/=/~) : -
L '
Locat Bl ti : '
atior/Elevation : ” ’g, : M
Equipment (D No. : /},4' : V.4 ﬁ—
WUALIFICATION REPO..[I % H
(8.0/5.0/5.0) : :
Report 1L Number /ot : C e I15¥2]-2
@' ,C’y‘n.l' 233! @/v (,"’0%'/)

N
Report Date 4

E05 02 05H)d- !8,‘;’05 Prr -4 S -/v6 6
/04

' 6

Load/Cycles/Voltage/
Current/Freq.

Fo I% G I S AT SE AW AR AT Em AT e A B S A S e AW EE AW e SR e AT e AW EE I e W e AW e A e A Ae A e B R s

Issued by @ W .a-) Acienm
@ /78 £P0S
Prepared for ' \//}/"/‘C, : \//4,5 e
Referenced Reports : V2 : oo
T : s : "
ST e | Bonalygi
'
QUALIFICATION TEST PROGRAM :. E
ey : : ' ; '
B Sl Lol S 2
' '
Operating Conditions ' '
(=/2.2.10/2.2.10) /Z ’/g_( : / /J
'




= NRC Contract No. NRC-03-79-118
U ',HE?unklm Research Center FRC Project No. C5257 Page

A Division of The Franklin Institute FRC Alllgnm.nt No. 13 5 b
20th ad Race Streets Phila Pa 19103 (215) 448- 1000 FRC Task No. ﬁ zz S

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIFMENT ITEM NO. &/

NRC REQUIREMENTE DEFICIENCY
WITH SECTION REFERENCE “ICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

Acceptance Criteria
(S:2:.5/2.2.1/2:.2.1)

A/ A~
s
Vs
e

ATrt
N A~

| year
d

o
N A

.

WA
Ve
N A
62/85ZZA*—¢
V -
e
N A
y s

s

Accuracy (5.2.5/=/-)
Number of Specimens
Test Instruments Caliorated

Safety runction (Active/
Passive) (-/2.1.3/2.1.3)

Test Duration (5.2.1/-/=)

Accident Duration (Envir.
Above Normal) (5.2.1/-/-)

Required Function Time

Test Hequence (General)
(5.2.3/2:.3:1/2:3.1)

A A A AW e A e S Sm SR de A AW fe fe A% e A te A e A= e

Test Sequence (NUREG-0588,
Cat. I) (=/2.3.1/-)

St Tw tm Bt P s A s Te e e e te sm e s e twm tw s e aw

1. Representative Sample
2. Baseiine Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9. Post-DBE Exposure
10. Inspection

Aging 4ﬂ¢ﬁeﬂlv5

= et e gw e o te e e

(5.2.4, 7.0/4.0/4.0) 7&3

Thermal Aging/Basis

Material Agino LA 514¢4.»€ua~1’
Evaluation (7.0/-/-) Yk?f; -

‘,/64/ 3 th ,,M‘“: W

o o® OB Ow P 0 VW SE VB Be SO I O 6 SO ID S PE IE 96 G IV JH PN VO Ae SO JE IS ¢B TE IS IS 4D 08 IS 20 06 IS o tw e W

- - -
- - e

Materials Susceptible
(Therme 5.2.4, 7.0/=/=)

-t -
- .-
"™ sen-

Radiaticn Aging, Type




- NRC Contract No. NRC-03-79-118

Franklin Research Center FRC Project No. C5257
\ Division of The Frankiin Institut FRC Assignment No 13
}215) 448 100K FRC Task No. de3

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _&//

J
——
!

NRC HEQUIREMENTS DEFICIENCY
WiTH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
SUBMITTAL DOCUMENTATION NOTE NO.)

Radiation Aging, Dose (rd) NV "L . /Z/ 74"
Radiation Aging, Dose Rate . /‘//* % o
. "

Aging, Method . /1 L

Materials Susceptible
- (A
(Raa:ation) (5.2.4, 7.0/=/=) ! "I’A

Operational Aging . /{( A

-~
_onditioning - /; r~

Jallified Life Claimed,

Estapblished (5.2.4/4.10/-) H ' e ” F

> ¢ u’ &) 35°C

Ambient Te=merature "

- . 1 . ey ¥R
Ampient Radiation . i : ﬂ/ /

Ambilent Humidity

Going Surveillance and : . : )

ventive Maintenance . ; . '/}

)egradation




NRC Contract No. NRC-03-78-118
Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 5d

'th and Race Streets Phila . Pa 19103 (215) 448-1000 FRC Task No. %33

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Y/

-

al
' NRC REQUIREMENTS DEFICTIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

|
|
|
|
|
|
|

ACCIDENT CONDITIONS

LOCA/MSLB/HELB/Usicontrolled - y
(4.1, 4.2, 4.3.1, 4.3.%/ : ﬁ//—L

Lidys Lelp o3&k Ladsy 5eD)

Radiation Type

Radiation Dose (rq)

4.1.2/1.4, Lu4)

Ragdiation Dose Rate (rd/hr)
Radiation Qual. Method

s Je A/

Proximity to Concentrated
radiation

(8eded/1.8:.0/4,

Equipment SusceptibDle to

Beta Radiation (4.1.</-

ladiation Dose (Normal +

Accident) (4.1.2/-/-)

rlateout LDOSe Consldered




NRC Contract No. NRC-03-79-118
Frank'!'n Research Center FRC Project No. C5257

fTh

The Franklin Institute FRC Assignment N¢. 13

FRCTaskNo. _9¢ 3

nvis

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Y&

juipment Iter
Battery Switchboard Located in the P_oimary Auxiliary Building
Westinghouse Electric Corporation Model CDP
Distribution Syster Y 25 V DC Emergencs
Licensee Referen
Required Operating Time: Long term

reon

Checksheet N

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, Q1, RT, P, H, C5, A, S, (R), M, I, M, RPN, EXN, SEN, QI, RPS, None,

LISTING OF APPLICABLE CHECKSHEETS:

contents Checksheet Pa

Equipment Item

Summary of Licensee Responses to the NRC SER
Equipment Environmental Qualification Summary Forms
Licensee Response to I'RC SER

System Consideration Review

Equipment Environmental Qualification Review

netalled TMI Lessons Learned Implementation

Jmma

Maintenance and Replacement Schedule Summary




P NRC Contract No. NRC-03-79-118
./ Franklin Research Center FRC Project No. C5257 Page
A Division of The Franklin Institute FRC Assignment No. 13 b
20th and Race Streets. Phila - Pa 19103 (215} 448.1000 FRC Task No. Y3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ¥2

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS AFZ APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER concerns.

The Licensee (has/mes—met) specifically stated that the equipment is
qualified and¥es will function when exposed to the applicable DBE
anvironmenta  service conditions.

The _:.censee has ,resented information which shows there are no
outstanding qualification deficiencies.

ko K

The Licensee (iias/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment

Equipment modification

Equipment relocation above submergence level

Relocate or shield equipwent from radiation source

Verify qualificat'on by aauiti-nal (testing/analysis)

Equipment relocation to a mild environment

Qualit..zcion testing of equipment in progress

_ Other ( )

The Licensee has provided other information for this eguipment item
that can be construed as a basis for justification fcr interim
operation.

The Licensee (nas/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states “hat the equipment item does not require gqualification
and/or should be exempted from ¢nvironmental gqualification.

UESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED JN REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
Qualification Not Established TII.b Not 1in Scope

Ji.b Not Qualifiea A Documentation Not Available




me NRC Contract No. NRC-03-79-118
u‘\.[:‘f Franklin Research Center FRC Project No. C5257 Page

A Dwision of The Franklin Institute FRC Assignment No. 1 2
20th and Race Streets. Phila . Pa 19103 (215) 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW GF EQUIPMENT ITEM NO. 72

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
HRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adegquate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Fstablished to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature/Pressure Exposure:

0 Peak Tempera*:ure Adequate

0 Peak Pressure Adequate

0 Duration Adequate

© Required Profile Envelcped Adequately

0 Steam Exposure (If Required) Adequate
Criteria Regarding S,ray Satisfied
Criteria Regarding Submergence Satisfied
C: .teria Regarding Radiation Satisfied
Criteria Pegarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

T THETEEEED THH R

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified

I.b Equipment Qualitication Pending Modification

Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

II.c Equipment Satisfies All Requirements Except Qualified Life
or Replacement Schedule Justified

III.a Equipment Exempt From Qualification

III.D Equipment Not in the Sceope of the Qualification Review

v Documentaticn Not Made Available

I
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A Divisior: o The Franklin Institute FRC Assignment No. 13 3 4]
20th and Race Streets. Phila . Pa. 19103 (215) 448. 1000 FRC TaskNo. _4 (& 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT iTEM NO. 4=

LICENSEE RESPONSE TO NRC SER

Qualification documents associated with this piece of equipment have been
evaluated and have bee: “cund to meet the intent of the applicable
standards and is theretore qualified. (Refer to latest revision of
79-018 vorksheet.)

Provides electrical distribution and pretection for 125V dc Battery
#3 which 1s required for long-term operability.

This area is ventilated with outside air.
A 40-year qualified life requirement has been assumed.

Thie equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

The maximum postulated DBE level for this environvental parameter
is within normel opernting limits. Equipment has been specified and

designed in accordance with industry standards to operate continuously
in this enviromment.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 42

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines _S; NUREG-0588, Cat. I___; NUREG-0588, Cat. II __.

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588~1/0588~-11) SUBMITTAL DOCUMENTATION NOTE NO.)

‘g%

EQUIPMENT DESCRIPTION
Equipment Type

X
X

Manutacturer's Name
(5.2.2/=/-)

(©)

Model Number (5.2.2/-/-)
Serial Number

Features/Mounting
(5.2.6/=/=)

Connections/Interfaces
(5.2.6/=/=)

Location/Elevation
Equipment ID No.

WUALIFICATION REPORT
(8.0/5.0/5.0)
Report 1D Number

Report Date

[ssued oy
Prepared for
rneferenced Reports

Qualification Method
(D:d; 95:3/2:1; 2.4/2.1; 2.4)

QUALIFICATION TEST PROGRAM
Functional Test Description
(9:2:.5/2.2.9/2.2.9)

OUperating Condit.ons

(=/2.2.10/2.2.10)
Load/Cycles/Voltage/
Current/fFreq.

B % fe s e A S AW AR A B A Se A Sm AR AR AW e S e AW e O AW ST e A e B e A e AT e A e s A A B e e =

D e




NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13
FRCTaskNo. _ 4 &3

1
+

the Primary Auxiliary Building

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRu SER -

CIRCLEL

{TEM(S) ONLY:

(See Section 3 of this TER for Legend)
R, T, Q1', RT, P, H, C5, A, S, (I RPN, EXN,

Not stated, (Not applicable)
- e

LISTING APPLICABLE CHECKSHEETS:

contents

Equipment Item

Summary of Licensee Responses to the NRC SER
Equipment Environmental Qualification Summary Foins
Licensee Response to NRC SER

System Consideration Review

Equipment Environmental Qualification Review

Installed TMI Lessons Learned Implementation

quipment Summacy

Maintenance and Replacement Schedule Summary
d

SEN,

QI,

RPS,

None,
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A Diwision of The Franklin Institute FRC A.ﬂﬂﬂm‘ﬂt&o. 3 l b
20th and Tace Streets. Phila  Pa 19103 (215) 448. 1000 FRC Task No. e

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 13

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) piovided a response to the SER concerns.

JZS The Licensee (has/has not) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

X

The Licensee has presented information which shows there are no
outstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
iter whose qualification has not been fully established.

Justification for interim operation (has/has .st) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

— Eguipment replacement with qualified equipment

Equipment modification

Equipment relocation above submergence level

Relocate or shield equipment frow radiation source

Verify qualification by additional (testing/analysis)

Equipment relocation to a mild environmenrt

Qualification testing of equipment in proqress

Other (_ )

The Li~.:nsee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/has not) provided a schedule for the proposed
sorrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION Of RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

wualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
Il.a Qualification Not Established III.b Not in Scope

II.b Not Qualified v Documentation Not Available
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A Dwvision of The Franklin Institute FRC Assignment ”. 13 2

20th and Race Streets Phila  Pa 19103 (2154481000 | FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 43

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satistied (If Regquired)
Criteria Regarding Temperature/Pressure Exposure:

o Peak Temperature Adequate

o Peak Pressure Adequate

0 Duration Adequate

o Required Profile Enveloped Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisiied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied

Criteria Regarding Functiona. Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

I FEEEEEEE T

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY
J.a Equipment Qualified 25
I.b Equipment Qualification Pending Modification
11.8 Equipment Qualification Not Established
I1.b Equipment Not Qualified
Il.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified

III.a Equipment Exempt From Qualification T .-
IX1.D Equipment Not in the Scope of the Qualification Review
v Documentation Not Made Available

@WO%/%I@J&W
W
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 43

—-

LICENSEE RESPONSE TO NRC SER

Qualification documents associated with this piece of equipment have baen
evaluated and have been found to meet the intent of the applicable

standards and is therefore qualified. (Refer to latest revision of
79-018 vorksheet.)

r d > .
aC power for dif“;("- 12, br(.’i*’“,’ CO".::'O:,
required for long ce ( erabilievy
g L Jperse

JAAALLY »

This area is ventilated with outside air.
A 20-year qualified life requirement has been assumed.

The qualificd life of this equipment will be maintained by the plant
maintenance and surveillance program.

The maximum postulated DBE level for this environmental parameter
ls within normal operating limits. Equipment has deen specified and

designed in accordance with industry standards to operate continuously
in this environment.
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Race Streets. Phila - Pa 19103 (215) 448 100K FRC Task No. _4 & 3

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ‘TEM NO. 43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REViEW

Criteria: DOR Guidelines ,S ; NUREG-0588, Cat. I ; NUREG-0588, s 33

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)

FQUIPMENT DESCRIPTION !
Equipment Type s DAt /

Manutacturer's Name

\QQe b &/=/=)

Number (5.2.4,

Number : "

'
ST sTolexd

Wat < TaTob!

Lievat
pment ID No.

"ICATION REPORT

referenced Reports

cualification Method
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REV/EW OF EQUIPMENT ITEM NO. 423

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LITENSEE QUALIFICATION (X OR
{DOR/0588~-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

Acceptance Criteria
(5.2:5/2.2.1/2.2.1)

VA Wt s7m7ed

Y o
-
vés
et i€
N o+ SToTec

/-
V=

Accuzacy (5.2.5/=/=)

X
¥

Number of Specimens

R
3

Test Instruments Calibrated

R
BN

Safety #unction (Active/
Passive) (-/2.1.3/2.1.3)

&
3
IS

G® e g twm am S oam s s Ow aw s

X
+

Test Duration (5.2.1/=/=)

Accident Duration (Envir.

Above Normal) (5.2.1/-/=) AL

~

N

Required Function Time

o
N
N

Test Sequence (General)
(5:8¢3/2:.3.2/3.3:1)

por /
Sorep} ©THLRIE

Test Sequence (NUREG-0588,
Cdt. I) (-/2.301/-)

S
% ;

IS SO Po W 00 OF 00 IO 06 00 TS 0 $E IV IS IO 06 ST 46 09 *0 IS CE ET VG IV OB ST IV 0T SV IV 05 0V IS BO e 4D % *® @ 2R BT en

1. Representative Sample
2. Baseline Data

3. Performance Extremes
4. Thermal Aging

5. Radiation Aging

6. Wear Aging

7. Vibration/Seismic

8. DBE Exposure

9, Post-DBE Exposure
10. Inspection

- T e e e W s W e e sw fem aw e Em Se v e tw e sm tm e fw e e

Aging
(5.2.4, 7.0/4.0/4.0)
Thermal Aging/Basis

Material Aging '//D fS",‘f?"d

.
S Rw aw e te fe am e sm e aw e am e am e aaw

N Aseted b FrrhentvS

~

)o—od@ /6o ' F

Evaluation (7.0/~/~)

Materials Susceptible E/y,757,94¢d! /%/y Cpre ban /r‘te

(Thermal) (5.2.4, 7.0/=/~)
G Amn A

Radiation Aging, Type

Gl-mm/;
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A Division of The Frankiin Instituts FRC Assignment No. 13 5 c
20th and Race Street: +mila Pa 19103 (215) 4481000 FRC Task No.

EQUIFMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. QB

-

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~-11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

V4 a

Y/ 4 ca
S A

Radiation Ajing, Dos¢ (rd)
Radiation Aging, Uose Rate

Radiation Aging, Method

D T L T

s :E. b,
§§§\ % 3y

‘%

e® e 4@ @ 4e Se te A Sw Pe sE T SW Se 4w e 4 fe te Se W IS 4@ 49 te te e e Ew Fe e te 9@ te e e 4w fe e te e te se e

Materials Susceptible
(Radiezion) (5.2.4, 7.0/=/-)

Operational Aging
(-/4- 2/-)

Other Age Conditioning
(=/4.2/=)

Qualifiea Life Claimed/
Established (5.2.4/4.10/-)

Normal Ambient T[emperature
Normal Ampient Radiat.on
Normal Ambient Humidity

R

On=Going Surveillance and %

Preventive Maintenance /8_5 WA
(7.0/=/=)

On=-Going Analysis of 51_
Failures and Degradation Yé5 ”

(7.0/=/=)

3

Margin (General)
(6.0/3.0/3.0)

Margin (NUREG-0588,
Cat. I) (=/3.2/=)
1. Temperature (+15°F)
2. Pressure (+10%,
10 psig max)
3. Radiation
(not required)
4. Tiw= (+10%, +1 hour
+ function time minimum)

e S sm A am fm e e e fem am Sm A e tm e e te aw e am te . te a=

W e A R AW e A A AT e e s
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &3

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTAT ION NOTE NO.)

ACCIDENT CONDITILNS

]
TOCA/MSLB/HELB/Uncontrol led $
(4.1, 4.2, 4.3.1, €.3.3/ A VA
dedy La2, 1:5/71:1: 1e3s 145) :
Radiaticn Type 60777/)'4,— : C;m /774
Radiation Dose (rd) :‘f‘xd S /ow /0 7
(4.1.2/1.4/1.4) :
Radiation Dose Rate (rd/hr) Vil 2. A3 W/l/-

Radiation Qual. Metuod
(5:3.1/=/=)

Proximity to Concentrated
Radiation
(4.1.2/1.4.6/1.4.6)

Equipment Susceptible *o
Beta Radiation {4.l1l.2/-/=)

Radiation Dose (Normal +
Accident) (4.1.2/-/-)

'La

/

s
V&

Plateout Dose Considered
(=/1.48/1.48)

Gamma + Beta Dose (rd)
(8:1:375:8:7/1:4.7)

Gw a% e sm Sm 4™ Sm A® e Aw Sw e tEm e te A SE e e am TN aw S e fm s e e e g= e

G A= g S AE AT e AT A A Sm e e Am e A e AW e B e AR A A e am (m fe s aw v

Sw aw e am te A fe e feam e et et s A e e -

Sy e i AT i arnetpelice ﬂz Z

5.2 Both test specimens - the 3DCU-9 and the LC-21 -~ utilized
identical Jar material, plate grid and active material
forzulation, plate separator material, vent and cover
material as do all € & D stationary batteries marufactured
for Glass IE applications. Since the ZDCU-7 met the
capacity requirements. it is safe ¢o prediit that the
LC-21, or any other 'ype staticmary cell, would meet
meet post radi~s*_.un capacity requirctsnta.

2T > >, KLWM/{ Zﬁ?
//‘ﬁz;;q( 4g<¢;éL¢;¢/<r»;454rh- éa,¢/?vz/ﬁﬁbtkﬂé43/;A$4>4b¢>9‘ s
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4.3

MAINMTENANCE AND REPLACEMENT SCHEDULE SUMMARY

The following infcimation regarding the maintenance and replacement

schedule(s) for components, sub-components, and materials has been provided by
the Licensee.

Ballny Aufpe 4 20 gtit= -
/L%o&-oé— o, zowanww'“&—




TER-C5257-463

5. CONCLUSIONS

The tabulations ir Section 4.2 represent a summary of the results of the
equipment ervironmental qualification (EEQ) assessment corducted in accordance
with the methodology presented in Section 3. The evaluations are based on tie
available qualification documentation provided by the Licensee, complemented
in several cases by other relevant technical information. The major
qualification deficiencies that have been identified and the results of the
evaluation are shown in the Equipment Environmental Qualification Summary
Forms (Tables 4-1, 4-2, 4-3, and 4-4).

Although Sections 4.3, 4.4, and Appendix C of this report nresent a
detailed evaluation of (1) the Licens:e's qualification methodology, (2) the
equipment environmental qualification of each equipment item, and (3) the
Licensee's response to the NRC SER, it is appropriate to highlight for the
Licensee and the NRC certain conclusions and concerns reached as a result of
the review which require special attention., These concerns are summarized

below.

With regard to Equipment I[tem No. ll, the Licensee has incorrectly
interpreted the conclusion in the TER [37]. Although YAEC has resolved the
concern of long-term monitoring of steam penerator level by adding a {ully
qualified transmitter, the short-term function of the existing transmitter
still has not been resolved. It is therefore concluded that the ability of
Equipment Item No. 1l te accomplish short-term RPS trip functions has not been

egtablished.

( X 5-1
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6. REFERENCES

The references listed in this 2¢ction of the report were used to develop
the Equipment Environmental Qualification evaluation for this plant. The
references have been separated into two lists: (1) Plant-Specific References
snd (Z) Plant Generic References. All non-generic documents are listed on the
"Plant-Specific Eoferences" list. All qualification documents that could be
applicable to aquipment installed in several plants wer: listed on the "Plaat
Generic References" list. Tnese documents include topical reports, test
reports, component and material analyses, etc. cited by the Licensee as evidence
of qualification in accordance with the documentation reference instruccions
established by IE Bulletin 79-01B. Since these documents wer§ compiled by a
computer data base, the citation numbering was computer generated and the same
documenc has the same generic reference number in all Technical Evaluation

Reports prepared under this equipment quaiification program.

™ rougnout the text of the report, references are designated by a

bracketed number; the reference numbers are not preser.ed in sequential order.

B Y 6-1
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PLANT-SPECIFIC REFERENCES

D. E. Vandenburgh
Letter to D. G. Eisenhut, NRC. Subjoct: R-sponse to Order
Requiring Information on Environmental Qualification of
Electrical Equipment, with Enc losure.
Yankee Atomic Electric Co., 5} -Oct=80
WYR-119
A. Burger
Memo to Yankee Atomic Electric Co. Subject: Summary of
Meeting, February 1, 1978, Concerning Yankee Rowe
USNRC, 03-Feb-78
J. J. Byrnes
Thermal Cycling Tests on Leak-Tightness of Seals
for the Electrica. Penetrations of the Yankee Vapor
Container
Assoc. Nucleonics, Inc., 15-May-59
AN-115
R. H. Groc~
Letter to Office of Nuclear Reactor Regulation, NRC.
Subject: Environmental Qualification of Electrizal
Penetrations
Yankee Atomic Electric Co., 12-Dec~77
WYR 77-125
Report: Reactor Containment Building Integrated
Leak Rate Test
Yankee Atomic Electric Co., Ol-May-74
1074
Catalog: Installation, Use and Servicing of
dineral Irsulated Cable
General Cable Corp.
Excerpt from Test Report Summary (b.26.4)
Catalog Page: URAMIC Series 30000 Solenoid Valves
Atkomatic Valve Co., 06~Jun-72
URAMIC Se:. 3000
T 6-2
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9. J. R. Hoffman
Specification for Solenoid Valves for Yankee Rowe
Hydrogen Control System
Yankee Atomic Electric Co., 05~Jun-72
YA-729-Y, Rev. 4

10. PReport: Ergineering Analysis #YR-ADH-80-6,
Radiation Dose Calculations
YR~-ADH-80~6

11. D. E. Vandenburgh
Letter to D. M. Crutchfield, NRC. Subject: Data for
Calculation of Containment Pressure and Temperature Decay
(with Attachment A)
Yankee Atomic Electric Co., 0l-May-89
WYR 80-48

12. Environmental Qualifica*tion of cilectrical Equipment;
Table Cl: Thermal and Radiation Aging Degradati.n of
Selected Materia .3
USNRC/IE, l4-Jan-80
IEB 79-J01B

13. FReport: No. 02-0570-1066, Environmental Qualification of
Ciass lE Electrical Equipment
EDS
02-0570~1016

4. P. T. Young
Reoert: Thermal Aging Analysis of Rockbestos Firewall III
Cable for Yankee Nuclear Power Station
Acton Environmental Testing, l4-Nov-80
15421-1, Rev. 2

15. P. T. Young
Report: Thermal Aging Evaluation of Mineral Insulated
Cable for Yankee Nuclear Power Station
Acton Environmental Testing, l4-Nov-80
15421~-2, Rev. 2

16. P. T. Young
Report: Thermal Aging Analysis of Rockbestos Firewall SR
Cable for Yankee Rowe Nuclear Power Station
Acton Environmencal Testing, l4-Nov-80
15421-3, Rev. 1

17. P. T. Young
Report. Thermal Aging Analysis of Atkomatic Solenoid
Operated ’'clve for Yankee Nuclear Power Station
Acton Environmental Testing, l4-Nov-80
15421-4, Rev. 3 '
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18. Pl T. Youn'
Report: Thermal iging Analysis of Cross Linked Poly-
ethylene/Hypalon Cable, Manufactured by Continental Wire and
Cable Company for Yankee Nuclear Power Station
Acton Environmental Testing, l4-Nov-80
15421-5, Rev. 2

19. P. T. Young
Report: Thermal Aging Analysis of Fisher & Porter
Model #13D2495 Steam Generator Level Transmitter for Yankee
Nuclear Power Station

Acton Environmental Testing, l11-Nov-80
15421-6, Kev. 2

20. P. T. Young
Report on Thermal Aging Analysis of Chicago Bridge and Iron
Penetration Assemblies for Yankee Nuclear Power Station
Acton Environmental Testing, l4-Nov-80
15421-10, Rev. 2

21. P. T. Young
Report of Thermal Aging Analysis of Static "0" Ring
Pressure Switches for Yankee Nuclear Power Station
Acton Environmental Testing, l4-Nov-80
15421-11, Rev. 2

22. P. T. Young
Report: Re-Evaluation of Westinghouse Fan Motors for
Yankee Nuclear Powe. Station
Acton Environmental Testing, L4-Nov-80
15421-16, Rev. 2

22, P. T. Young
Report of Thermal Aging Analysis of Westinghouse Terminal
Block for Yaniiee Nuclear Power Station
Acton Envirommental Tecting, l4-Nov-80
15421-17, Rev. 2

24, P. T. Young
Report: Thermal Aging Analysis of Rosemount Transmitters
for Yankee Nuclear Power Station
Acton Environmental Testing, l4-Nov-80
15421-18, Rev. 2

25. P. T. Young
Report: Thermal Aging Analysis of Limitorque Valve
Actuators for Yankee Nuclear Power Station
Actr Environmental Testing, l14-Nov-80
154 -20, Rev. 3
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33.

34.
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P. T. Young

Report: Thermal Aging Analysis of Station Batteries

for Class lE Service at Yankee Rowe Muclear Power Station
Actun Env. Tstg. Corp., 0:-“ep-80

1542

I. W. Ellsworth

Letter to G. Tsouderos, Y-iC. Subject: Yankee Rowe
Hydrogen Control System !otors

Westinghouse, 27-Mar-73

L. D. Hhite, JTe

Letter to A. Schwencer, NRC. Subject: Environmental
Qualification of Electrical Equipment, R. E. Ginna Power
Pl/at

Rochester Gas & Electric, 24~Feb~78

Instruction Bulletin for Series 10B, 13D & 14D (2495 & 2496)
El>ctronic Diffeir2ntial Pressure Transmitters - Design

Level "B"

Fischer & Porter Co., 0l-Jul-71

10B2495, Rev. 1

J. B. Drab

Letter to P. T. Young, Acton Environmental Testing.
Subject: Qualification Information, Yankee Rowe
Limitorque Corp., 27-Sep-80

R. H. Groce
Letter to NRC. Subject: Systematic Evaluation Program (SEP)
Yankee Atomic Electric Co.. 27-Nov-78

D. E. Vandenburgh

Letter to D. M. Crutchfield, NRC. Subject: Environmental
Qualification of Electrical Equipment

Yankee Atomic Electric Co., 05~Jun-80

WYR 80-62

G. Lainas

Letter to A. Schwencer, NRC. Subject: Electrical
Equipment Environmental Qualification

USNRC, 19-Feb-80

N. C. Moseley

Letter to B. H. Grier et ai., NRC. Subject: Supplemenc
No. 2 to Bulletin 79-01B, Environmental Qualification of
Class lE Equipment

USNPC, 29-Sep-80
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35. N. C. Moseley
Letter to B. H. Grier et al., NRC. Subject: Supplement
No. 3 to Bulletin 79-01B, Environmental Qualification
of Class 1lE Equipment
USNRC, 24-0ct-80
36. 8. J. Chilk
Memorandum and Order Pursuant to Union of Concerned
Scienti- s Petition for Emergency and Remedial Rlief
USNRC, .3-May-80
CLI-80-21
37. Technical Evaluation Report: Equipment Environmental
Qualification; Yankee Atomic Electric Company, Yankee Rowe
Nuclear Power Plant
FRC, 20-Apr-81
TER-C5257-197, Proprietary
38. Clarification of TMI Action Plan Requirements
USNRC, 00-Nov-80
NUREG-0737
39. Office of Nuclear Reactor Regulation
Safety Evaluation Report for Yankee Rowe Nuclear Power
Station; Envircnmental Qualification of Safety-Related
Electrical Equipment
USNRC, 29-May-81
40. J. A. Kay
Letter to D. G. Eisenhut, NRC. Subject: Environmental Qualifi-
cation of Electrical Equipment - Response to Safety Evalua-
tion Report for Yankee Rowe
Yankee Atomic Electric Co., Ob-Jep-81
FYR 81-132
&l. J. A. Kay
Letter to C. J. Crane, FRC. Subject: Transmittal of
Requested Information
Yankee Atomic Eleciric Co., Ol=-Feb-82
Lic. 82-22
42. J. B. Cox
Report of Test ,n Analysis of lE (ualification of Limitorque
Valve Actuators for Yankee Nuclear Power Station, Rowe, Mass
Acton Environmental T2sting, 03-Apr-81
15421-26
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43. A. D. Hodgdon
Analysis/Calculaticn for Summary of Radiation Exposure to
Class lE Equipment Outside Containment at Yankee Rowe
Yankee Atomic Electric Co., 30~Oct=d(
YR-ADH~t0~)

l.‘.o A. D. ucd'd@n
Post~LOCA Radiation Doses at Yankee-Rowe Due to Fission and
Activation Products in the Vapor Container and Recirculating
Piping
Yankee Atomic Electric Co., 03-Dec-81
YAEC-1253

45. K. Vaughn
Report of Test on Thermal Aging Analysis of General Cable
€ar Yankee Nuclear Power Station

Ac ton Environmental Testing, 12-Dec-80
15421-24

46. Generic Material Evaluation of Components Used in Motor
Control Centers
QDR5435-194-0751

47. Generic Material Evaluation of Components Used in 480V
Switchgear
QDR5435-104-0725

48. Ceneric Material Evaluation of Components Used in
Westinghouse Battery Switchboard for Yankee Rowe Nuclear

Power Plant
QDR5435-104~-1951

49. M. J. Marian
Environmental Qualification of Vital Electrical and
Mechanical Equipment
EDS Nuclear Inc,, 30-0Oct-80
02-0570-1066, Rev. 0O

50. P. T. Young
Report of Test on Thermal Aging Analysis of Collyer Cabie
for Yankee Nuclear Power Station
Acton Environmental Testing, '4-Nov-80
15421-22

51. Westinghouse PEN-TR-79-07, Proprietary
52. Westinghouse PEN-TR-79-06, Proprietary

53. Acton Environmental Testing Report 15421-21
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57.

58.

59.

60.
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Draft Interim Technical Evaluation Report on Environmental
Qualification of Eiectriral Ei:ipment for Yankee Rowe
Nuclear Power Plant

FRC, 08-0ct-80

DITER-C5257~197

A. J. Szukiewicz

Interim Staff Position on Environmental Qualification of
Safety-Related Electrical Equipment; Including staff
Responses to Public Comments

USNRC, 00-Jul-81

NUREG-0588, Rev. 1

Request for Additional Information: Equipment Environmental
Qualification (EEQ); Review of Licensees' Resolution of Outstanding
Issues from NRC Equ:pment Environmental Qualification Safety Evaluation
Repor=s (SER) and T™i Action Plar Installed Equipment;

Yankee Atomic Electric Company, Yankee Rowe

FRC, 10-Nov-81

Request for Additional Information: Equipment Environmental
Qualificacion (EEY); Review of Licensees' Resolution of Outstanding
Issues from NRC Equipment Environmental Qualification Safety Evaluation
Reports (SER) and TMI Action Plan Installed Equipment;

. Yankee Atomic Electric Company, Yankee Rowe; Revision 1

FRC, 22-Feb-82

Environmental Qualification of Electrical Equipment
USNRC/IE, 14-Jan-80
IEB 79-01B

Environmental Qualification of Class lE Equipment
USNRC, 29-Feb~-80
IEB 79-01B, Supp. 1

D. G. Eisenhut

Letter to All Power Reactor Licensees, Applicants, Vendors.
Subject: Environmental Qualification of Safety-Related Electrical
Equipment; NRC Staff Positicns

USNRC, 20-Apr-82

Gen. Ltr. 82-09
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PLANT GENERIC REFERENCES

604, I. Rodens and R. H. D.Li.le
Environmental Qualification of Class 1E Motors for
Nuclear OQut-of-Containment Use
Westinghouse, 00-Jun-76
WCAP-8754

639. J. Locante
Topical Report: Environmental Testing of Engineere’
Safety Features Related Equipment
(NSSS - Nonstandard Scope). Volumes I and II.
Westinghouse, 00-Dec-70
WIAP-7410~L, Proprietary

646. J. Wiseman and W. Siegel
Test Report: Maximum Credible Accident Test on
Electronic Transmitter - Differential Gauge and
Absolute Pressures
Fischer & Porter Co., 08~0Oct-68
2204-51-B-006

659. J. B. Drab
Limitorque Valve Actuator Qualification for Nuclear
Power Station Service
Limitorque Corp., l1-Jan-80
B0058

662. T. Hess, Jr.
Qualification Type Test Report: Limitorque Valve
Actuator y for Class 1lE Service Outside Primary
Containment in Nuclear Power Station Service
Limitorque Corp., 28-May-76
B2"03

ol6., W. C. Federick
Jualification Report for Conductor Modules . r Arkansas
Nuclear One Unit 2
Conax Corp., 21 -May-79
IPS-409, Rev. A, Proprietary

960. L. E. Witcher, R. G. Yaeger, and D. V. Paulson
Performance Qualification Tests of Four Valve Motor
Operators
FIRL, 00-Apr-75
F-C4124
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1049. G. Y. Chinn, W. C. Federick, F. J. Illig, and G. M. Rhodes
Design Qualification Material Test Rep rt for Material used
in Conax Electric Penetration Assembl.es and Electric
Conductor Seal Assemblies
Conax Corp., 02-Nov-79
IPS-325, Rev. C, Proprietary

1200. W. R. Lankenau
Test Report on The Ef fect of a LOCA on the Electrical
verformance of Four Terminal Blocks
Westinghouse, 13-Sep-77
PEN-TR-77-83, Proprietary

1204, L. Kinne
Qualific.tion Tests for Rosemount Pressure
Transmitter Model 1152
Rosemount Inc., 26~0Oct=76
117415, Rev. B

1207. J. D. DePasquale
Test Report: Qualification Test Program of El~ctrical
.istrumentation Cables for Virginia Electric . Powe. .o.
for Surry Units 1 & 2

_‘“onax Corp., 29-Ncv-78
IPS-383

1208. L. E. Witcher a-41 W. H. Steigelmann
Technical Report: Test of Electrical Cables Under Simulated
Post-Accident Reactor Containment Service
FIRL, CO-Mar-70
F-C2750

1212. G. F. Todd and S. Penza
Report: Study of 1000~V Control Cable in Steam
Environment
Collyes Eng. Corp., lU0~Jan-67
67-2

1213. C. G. Collins and V. P. Calkins
Excerpt from Report: Radiation Damage to Elastomers,
Plastics, and Organic Liquids
General Electric,

APEX-261

1245, N. J. Broadway and S. Palinchak
The Effect of Nucles~ Radiation on Elastomeric and Plastic
Components and Materials
Radiat_.on Effects Info. Ctr., 31-Aug-64
REIC No. 21
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1218. E. R. Campbell
Qualif.ca-ion Test Report for Two Static O-Ring
Pressure Switches (Mod. No. 7828-100) for Yankee Atomic
Electric Co.
Wyle Labs, 02-Nov-78
44296-2

1327. Qualification of Firewall Type SR Class 1E
Electric Cables
Rockbestos Co., 02-Mar-78
Proprietary

.339. Teost Report: Qualification of Okonite Ethylene-Propylene
Rubber Insulatioo of Nuclear Plant Service
Okcnite Co., 07-Apr=77
NQRN-1

1391, . S. Buettner and J. R. Marth
Qualification of Firewall III, Class 1lE
Electrical Cables
Rockbestos Co., 07=Jul=77

1403. H. Nordeen
Qualification Test Report for Rosemount Pressure
Transmitters, Model 1153 Series A
Rosemount Inc., 20-Aug-79
3788, Rev. A

1407. W. Clavton
Resort: Nuclear Radiaiion Investigation, Summary Report
Fischer & Porter, l4-Sep-70
DP2224~s, #002

1417. S. P. Carfagno and R. J. Gibson
A Review of Equipment Aging Theory aud Technology
EPRI, 00-Sep-30
NP-1558

1609. W. W. Parkinson and O. Sisman
The Use of Plastics and Elastomers in Nuclear Radiation
Wuclear Engineering and Design, 1971
Vol. 17, pp 247-280

1764. H. Nordeen
Qualification Test Report for Rosemount Pressure ‘ransmitter
Model 1153 Series A
Rosemount Inc., 23-Mar-78
RMT 3788
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1835, E. J. Namiotko
Qualification Test Report for IEEE Class 1E Solencid Valves
Valcor Engineerirg Corp., 05-Jul=7%
QR52600~5940~2, Proprietary

“178. W. C. Federick
Dualification Report for Conductor ¥oiules for Arkansas
Nuclear One Unit 2
Conax Corp., 09-Mar-79
IPS~409

2694. R. B. Blodgett and R. G. Fisher
Insulations and Jackets for Control and Pcwuasr Cables in
Thermzl Reactor Nuclear Generating Stations
IEFE Transactions, 00-May-69
Vol. PAS-88, No. 5

2876. J. %. Drab
Limitorque Valve Actuator Temperature Related to High
Superheat Ambient Temperature
Limitorque Corp., 18-0ct-78
B0027, Rev. A

2883. G. L. Kawasaki
Qualification Type Test Data Report for Class 1E Victoreen
High Range Containment Radiation Area Monitor System
Victoreen, Inc., 19=Jun-81
950.301

2884, E. Campbell and F. R. Johnson
NEQ Test Report on two High-Range Containment Area Radiation
Monitoring Systems Manufactured by Victoreen, Inc.
Wyle Labs, 12-Jun-81
45050~-1

2914. F. L. Bouquet, W. E. Price, and . M. Newell
Designer's Guide to Radiation Effects on Materials for Use
on Jupiter Fly-Bys and Orbiters
IEEE Transactions on Nuclear, 00-Aug-79
Vol. NS-26, No. 4

3353. P. W. Higgins
Qualification Summary Report for Class lE Equipment
Gould, Inc., 31-Jan-80
CC-323.74-64, Rev. 0
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3359.

3361.

3362.

3363.

3364,

3642,

4019.
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R. L. Korner

Qualification Test Report for the Marathon Series 300
Terminal Block Used on the Seabrook I'lant Electrical
Penetrations

Wescinghouse, 10-Mar-80

PEN-TR-80~18

K. Vaughn
Report of Test on Thermal aging Analysis of General Electric

AK Series Breakers for Yankee luclear Powe- Station
A: tor Environmental Testiag, 06-Nov-80
15421-23

G. Walker

Laboratory Report, Battery Section: IEEE 323 Qualification
(Radiation)

C & D Batteries, 20-Mar-/8

E. F. Fiedler

Lexan Log; Subject: Be-a Radiation of _exan Polycarbonate
Resin

General Electric, 06~Feb-63

TOR-5

R. L. uancaster and W. W. Holbrook

Radiation Test Program on a Batteiy Charger aad Two
Battery Cells

Wyle Labs, 12-Aug-76

43229-1

M. McGrath and J. W. Foreman

Radiation and Seismic Simulation Test Program on a 130 VDC
Battery Charge:

Wy'- Labs, 21-Se’~7§&

44158~

J. P. Waggener, W. H. Steigelmann, and G. R. Boardman
Technical Report: Qualification Test of Prototype Vertical
Induction Motor Containment Recirculation Spray Fump

FIRL, 1971

F-C2909

L. E. Witcher and N. M. Burstein

Technical Report: Qualification Testing of Electrical

Cables Under Simulated Reactor Containment Service Cor 'ition
and Loss of Coolant Accident

FIRL, 00-J. .-72

F-C3306-01
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APPENDIX A - ENVIRONMENTAL SERVICE CONDITIONS

This appendix contains a summary of the information concerning expected
environmental service conditions in some locations within che plant (see
Figure A-1), based upon the information presented in the Licensee's submittals
(1, 40). Based on these considerations, each equipment item was evaluated

with respect to the environmental service conditions precented in this
appendix.

Only environments resuliing from loss-oi-cooiant accidents (LOCA) or high
energy line break (HELB) accidents inside or outside containment are considered
in this report. Environmental conditions used in the evaluation of environ=

mental qualification are presented in the following s~ tionms.

Environment 1 - Inside Vapor Container

Normal Operation [31]

Temperature 70°=95°F
Pressure 0 psig
Humidity 60% (nominal)
Radiation 0.04 to 2 rd/h

Accident Conditions

For pressurized water reactor (PWR) plants, the DOk Cuidelines (Section &)
state that the environmental service conditions inside containment for a LOCA
must be established by the Licensee based on the Final Safety Analysis Report
(FSAR). In addition, for plants not equipped with automatic containment spray
systems (as is the case for the Yankee Rowe plant), tic Guidelines require

tiat the postulated main steam line break (MSLB) accident be considered.

g a=l
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MSLB
Temperature Figure A-4, Figure A-2(b)*
Pressure Figure A-3(b)
Humidity 1002
Spray Composition None
Radiation Table A-1 (stated on applicatle
equipment SCEW sheet)
LOCA
Temperature Figure A-4, Figure A-2(a)*
Preczure Figure A-3(a)
Humidity 100Z (nominal)
Spray Composition None
Radiation Table A~1 (Stated on applicable

Flooded Depth =quipment SCEW sheet)

Elev. 1057 ft
(11.1 ft depth)

In the 90-day response [40] to the NRC SER [39], the Licensee (YAEC)
state the following:

"Temperature, i:essure, and Humiditt Conditions Inside Containment

A saturation temperature profile has been plotted correspcaiing to the
containment pressure profile. This profile has been added to Figure
III.1-1 [A-& of this report] and has been labeled Tgat+ This curve was
generated in response to Reference (b) to account for higher than average

temperatures in the upper regions of the containment because of potential
stratit .cation.

Due to the unique spherical shape of the YR containment, none of the
components are located in the upper regions, and most components are
outside the shield wall. The compcnents within the shield wall are
located at very low elevations o: operate very quickly for protective
functions. Therefore, we consider the use of T.a¢ for equipment
qualification to be inappropriate at YR. However, we have compared
Tgar profiles to the tea: profiles of equipment iz costainment and find
that equipment tests generally envelope the Tgyy profile.”

The temperature profiles provided in the 90-day response [40] and

reproduced as Figure A-4 were used in this technical evaluation report.

*Figure A-2{a) and A-2(b) were used in the evaluation contained in
TER=C5257~-197,
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Encironment 2 - Primary Auxiliary Building

Norma! Operation [3]

RHR Pump Room (When reactoi is shut down--assumed to be 1 i of
time; otherwise, conditions are same as for oren areas.)

Temperature 65°=90°F
Pressure 0 psig
Humidity 60% (nominal)
Radiation 0.005 Mrd

Other Areas

Temperature 65°-90°F
Pressure 0 psig
Humidity 60% (nominal)
Radiation 0.1 Mrd

With respect to harsh ~onditions outside containment resulting from a

LOCA or a HELB, the Licensee staies in Reference 40:

"Radiation (Inside and Outside Containment)

Figure 1 [Figure A-5 of this report! shows, by comparison, that the
Yankee Gamma Dose Model 1s more conservative than the DOR Guidelines by
20!.

The Yankee model for both Beta and Gamma dose is a target at the center
of a spherical cloud having the volume of tne containmeut. The guidance
developed by Yankee for post-LOCA radiation dose specifications (Table 1
of Attachment B, Table Al of this report) includes a margin of safety.
Table 1 (Attachment B) includes credit for shielding and equipment
location. The lowest 1 year dose in the containment is 2.4 x 109 R
(against the inside wall of the steam generator cubicle) which assumes
the airborne source term in the cubicle is the major contributor.

High Energy Line Breaks Outside Containment
1. Feedwater Line Breaks
a) Feedline break outside the turbine building--

A feedline break in this area wiil not produce a harsh
environment as this piping is outside and not in an enclosed
area. Also, none of the equipment on the Master List of
Reference (c), Appendix I is located in this area.

(‘.‘_ 1 A-3
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This break can be isolated by valves located in the turbine
building. All of the normc! and ¢mergency feedwater equipment
will be available to supply feedwater to the intact ceedlines.

Feedline break iuside the turbine building--

The following equipment from the Master List of Reference (cJ,
Appendix I is locatea inside the turbine building:

1. c¢uatainment isolation system solenoid operated valves

2. emergency feedwater flow indication flow elements and
iransmitters

3. emergency radiation monitois

None of this equipment is required to mitigate the¢ consequences
of this feedline break. Containment isolation is not initiated
nor required for tuis transient. If any of the afiected solenoid
operated valves cause a valve isolation, the plant emergency
systems will still function since they are designed tc function
with a complete containment isolation. Emergency feedwater flow
indication is backed-up by steam generator level indication, the
equipment for which is not located in the turbine building.
Emergency radiatior monitors are not required for this line break.

This break can be terminated by securing the normal feed pumps.

Emergency feedwater can be supplied by the emergency feed pumps

through the alternate ‘.ed path, all of which is located in the
rimar; auxiliary building.

i 2amline Breaks

a)

b)

T

Luu. Franklin Research Center
A Division of The Franidin institute

Steamline break outside the turbine building, upstream of the
non-return valves--

A steamline break in this area will not produce a harsh eaviron-
ment as this piping is outside and not enclosed. This break will
result in the blowdown of one steam generator, leaving the other
three available for decay heat removal. Also, all emergency
eauipment wil) be available since none of the equipment from the
vaster List Reference (c), Appendix I is located in this area.

Steamline break outside tae turbine building, downstream of the
Non=-return valves--

The same discussion as above in 2(a) applies here. However, the
non-return valves will function automatically to isolate all fuur
steam generators, terminating the break, and leaving them all
available for decay heat removal.

A-4
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¢) Steamline break inside the turbine building--

The discussion for the feedline break inside the turbine
building, 1.(b), 1lso applies here. The break will be isolated
automatically by the aon-return valves, leaving all four steam
genera.ors available for decay heat removal.

3. Steam Generator Blowdown Line Break

A break in a steam generator blowdown line will result i« the slow
blowdown of one steam generatcr into the upper level of the primary
auriliary building; the size ot this line 1s ¢nly 2 inches. This
break will cause temperature actuated quick acting dampers to open
and vent the upper level of the primary auxiliary building,
preventing the creation of a harsh environment in any other section
of the primary auxiliary building.

The follcowing equipment from the Master List of Reference (c?,
Apperdix I is located in the upper level of the primary auxiliary
building:

l. containment isolation system solenoid operated valves

2. pressure switches for containment isolation actuation

3. pressure transmitter for vapor container pressure indication
4. vapor container pressure indicator

None of this ~squipmeal is required to mitigate the consequences of a
blowdown line break since it is outside containment, and all of the
affected equipment is part of the containment isolation system. If
the harsh environment resulting from this break causes an inadvertent
containment isolation, the plant emergency systems will still
function eince they are designed to function with a complete
containment isolation."

Since the Licensee is responsible for the parameters used in the
svaluation of environmental qualification based on NRC-approved analyses, the
parameters presented by the Licensee in Reference 40 and reproduced in this

appendix have been used in preraring the technical evaluarisn report.
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FIGURE SUPPLIED
BY THE LICENSEE

Figure A-l. Identificaticn of Individual Buildings and Specific Areas at
the Yankee Rowe Pla:it
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Attachment No. 4 to i1 iulletin 73012
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Table A-1

One-Year Integrated Dose ‘a1 and Arounl
the Primary Containment Due to the Design Basis LOCA

This table of doses is for equipment gualiiication and may be used to

specify the maximum dose at a lccation provided that:

1.

2.

3.

4.

The location will not be immersed in water (i.e. must be above elevation
1058 if in ccatainment)

The location is more than 2 feet from the surface of any recirculation
fluid pipe

The normal operating dose rate is less than 2 R/h

The locaiion is wore thaa 1 meter from a pool of water, and the pool is
less than 1 centimeter deep.

If any one of these conditions is not met, a specia!l analysis has to be nade.

Applicability One-Year Dose

Any area in primary containment 1 x 108 rd

Same as A, but shielded by a
vapor=tiznt enclosure of at least
20 gauge steel 2 x 107 rd

Same as B, but against a concrete

surface which is more than 2 feet
thick 1 x 107 rd

Same as B, but outside the biological
shield 5 x 106 rd

Any area in the steam generator
cubicles, shielded by 2 feet
of concrete from containment 5 x 10% zd

Any location from the outside surface
of the containment out to 10 meters 5 x 10 rd

A-11
(, -
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APPENDIX B - LISTING OF SAFETY-RELATED ELECTRICAL EQUIPMENT

The following table lists the groupings of safety-relared electrical
equipment items for the Yankee Rowe Nuclear Power Plant. Equipment items
provided in the table are used in the detaileu equipment environmental
qualification evaluation presented in Section 4.4 and summarized in Section
4.2. This table was generated from the lists of eauipment provided by the

Licensee [1,40].

The Licensee identified an ext: nsive lisc of safety-related electrical
equipment in various locations of the plant. The equipment listed by the
Lizensee was analyz.i, and all identical equipment located within plant areas
that are exposed to the same environmental service conditions was grouped
together and designated an "equipment item." 1In this report, the term
"equipment item" refers to a specific type of electrical equipment, designated
by manufacturer and model, which is representative of all identical equipment
in a plant area exposed to the same environmental service conditions (e.g.,
Flow Transmitte=, Fischer & Porter, Model 10B2496, located within containment).
This analysis resulted in a reduced listing of equipment (equipment items)
that formed the basis for the review. This appendix cnntains the tabulation
of the equipment items, locations, function, plaat identification - ‘“hers,

required operating time, and applicable qualification dccumentation references.

P B-1
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Equipment Item No. 1 (Installed equipment to be replaced by Equipment Item 2)
Sclenoid Valves Located Within Containment

Atkomatic Model 32861-CV

Actuates Hydrogen Vent Valves (HV-SOV-1, -2)

Licensee References 17 and 1215

Required Operating Time: Long term

TER Checksheet No. 1

Reference 37, Jection 4.6.2

Licensee Submittal: HV1 [1]; FRC-designated Page II.7-1

Equipment Item No. 2 (Replacement equipment for Equipment Item 1)
Solenoid Valve Located Within Containment

Valcor Model V526-5820-9

Vapor Container Atmosphere Sampling (HV-SOV-1, -2)

Licensee Reference 1835

Requiied Operating Time: Long term

TER Checksheet No. 2

Licensee Submittal: HV1 [40]; FRC-designated Page II.7-1R

Equipment Item No. 3
Motorized Vaive Actuators Located in the Primary Auxiliary Building
Limitorque Model SMB (Sizes 000, 00, and 1)
Actuates Valvcs for Recirculation Mode (MOV-SI-48, =49,
and =514 through -518)
Licensee References 25, 42, 659, 662, 960, and 2876
Required Operating Time: 24 hours
TER Checksheet No. 3
Reference 37, Section 4.3.3.5
Licersee Submittal: SI8 [40]; FRC-designated Page II.10-7

Ecuipment Item No. 4

Motorized Valve Actuato:s Lccated Within Containment
Limitorque Model SMA-2

Safety Injection Vaive (CS-MOV-535)

Licensee Reterences 25, 42, 639, 662, 960, and 2876
Raquired Operating Time: 0.5 hours

TER Checksheet No. &4

Reference 37, Section 4.5.2.1

Licensee Submittal: SI9 [40]; FRC-designated Page II.10-9

(1’,‘_"‘_3 8-2
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Equipment Item No. 5

Motorized Valve Actuator Lecated Within Centainment

Limitorque Model SMA-1

Zhutdown Coolirz System Isolation Valves (SC-MOV-551 through 554)
Licensee References 25, 42, 659, 662, 960, aoc 2876

Required Operating Time: 30 days

TER Checksheet No. 5

Reficence 37, Section 4.5.2.2

Licensee Submittal: SC1 [40]; FRC-designated Page II.1ll-1

Equipment Item No. 6 (TMI Action Plan Item)

Radiation Detectors and Associat:d Cables Located Within Containrent
Victoreen Model 877

High Range Radiation Monitor (RM-130, RM-131)

Licensee Reference 2883

Raquired Operating Time: Long term

TER Checksheet No. 6

Reference 37, Section 4.7.2

Licensee Submittal: AM1 [40]; FRC-designated Page II.1l-1

Equipment Item No. 7 (TMI Action Plan Item)

Acoustic Accelerometers Located Within Containment
Babcock & Wilcox

Valve Position Indication (PR-ZE-1A, B, C)

Licensee reference nt cited

Required Operating :ime: Long iLerm

TER Caecksheet No. 7

Reference 37, Sectiom 4.7.1

Licensee Submittal: PR6 [40]; FRC-designated Page II.9-3

Equipment Item No. 8 (TMI Action Plan Item)

Acoustic Transmitters Located Within Containment

Babcock & Wilcox

Valve Position Indication (PR-ZT-1A, B, C)

Licensee reference not cited

Required Cperating iime: Long term

TER Checksheet No. 8

Reference 37, Section 4.7.4

Licensee Submittal: PR7 [40]; FRC-designated Page II1.9-5

e B-3
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Equipment Item No. 9 (TMI Action Plan Item)

In-Core Thermocouples

Thermo-Electric Model WESPEC 676511

Subcooling Margin Monitor Input (MC-TD-D1, 2, 3, 4, 5,
5; MC-TD-C2, 3, 4, 5, 6; MCTD-G3, 10; MCTD-B3, 4, 5
MCTD-H2, 5, 7; MCTD-K6)

Provides Continuouo Temperature Indication

Licensee reference not cited

Required Operating Time: Long term

TER Checksheet No. 9

Reference 37, Section 4.6.6

Licensee Submittal: MC19 [40]; FRC-designated Page 11.8-5

8; MC~TD-El, 2, 3, 4,
7; MCTD-A4, 5; MCTD-F7;

Equipment Item No. 10 (TMI Action Plan Item)

Level Transmitters Located in the Primary Auxiliary Building
Rosemount Model 1153A

Containment Water uevel (CI-LT-240 and 241)

Licensee References 24 and 1764

Required Operating Time: Long term

TER Checsheet No. 10

Reference 37, Section 4.3.1.5

Licensee Submittal: AM2 (40]; FRC-designated Pages II.1-3

Equipment Item No. 11

Level Transmitters Located Within Containmert

Fischer & Porter Model 13D-2495-JBNS

Steam Generator Level Transmitcers (FW-LT-1002, -1103 =-1203, -1303)
Licensee References 19, 646, and 1407

Required Operating Time: Short term

TER Checksheet No. 11

Reference 37, Section 4.6.1

Licensee Subm. tal: FW4 [40]; FRC-designated Page II.6~1

Equipment Item No. 12 (TMI Action Plan Item)

Pressure Transmitter Located Within Containment

Rosemount Model 1152

Subcooling Margin Monitor Input (MC-PT-712)

Licensee References 24 and 1204

Required Operating Time: Long term

TER Checksheet No. 12

Reference 37, Section 4.3.2.1

Licensee Submittal: MC4 [40]; FRC-designated Page 11.8-3

P oy B-4
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Equipment Item No. 13

Pressure Transmitter Located Within Containment

Rosemount Model 1153 GA9

initiates Reactor Trip and Safety Injection (¥ -%7-100, ~-200, =300, and -710)
Licensee Keferences 24 and 1764

Required Overating Time: 0.1 minute

TER Checksheet No. 13

Reference 37, Section 4.3.1.2

Licensez Submittal: MC3 [40]; FRC-designated Page I1I.8-1

Equipment Items No. 14

Pressure Transmitter Located Within Containment

Rosemount Mndel 1153 GA9

Pressurizer Pressure and Subcooling Margin Monitor (PR-PT-700)
Licensee References 24 and 1764

Requirec Operating Time: Long term

TER Checksheet No. 14

Reference 37, Seccion 4.3.1.2

Licensee Submittal: PR1 [40); FRC-designated Page II.9-1

Equipment Item No. 15

Level Transmitters Located in the Primary Auxiliary Building
Rosemount Model 1153A

Containment Pressure (CI-PT-240 and 241)

Licensee References 24 and 1764

Required Operating Time: Long term

TER Checksheet No. 15

Reference 37, Section 4.3.1.5

Licensee Submittal: AM3 [40]; FRC-designated Page II.1-5

Equipment Item No. 16

Pressure Switch Located Within Containment

Static O-Ring Model 7828-100

Safety Injection Initiation (SI-PS-14)

Licensee References 21 and 1218

Required Operating Time: 0.1 minute

TER Checksheet No. 16

Reference 37, Section 4.6.3

Licensee Submittal: SI6 [40]; FRC-designated Page I1I1.10-5

u.UL Franklin Research Center
A Divisior: of The Frankiin institute
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Equipment Item No. 17

Electrie Motor Located in the Primary Auxiliary Building

E.zctric Machiner: Model 1C

Drives Low Pressure Safety Injection Pump (2-48-1, P-48-2, P-48-3)
Licenser Reference 13

Required Operating Time: Long term

TER Checksheet No. 1/

Refere:we 37, Section 4.7.11

Licensee Submittal: SI4 [40], FRC-designated Page II.10-1

Equipment Ttem No. 18

E£lectric Motor Located in the Primary Auxiliary Builiding
General Electric Company Model No. 5K474AK174

Drives High Pressure Safety Injection Pump (P49-1, P49-2, P49-3)
Licensee Ruierence 3642

Requir:d Operating Time: Long term

TER Check=heet No. 18

Refeence 37, Section 4.7.3

Licensee Submittal: SI5 [“G]; FRC-designated Page II1.10-3

Equipment Item N-o. 17

Electric Motors Located Within Containment

Westinghouse Model 72Y51738, TBFC, 15 hp

Recirculation Fan Drive (FN-18-1, FN-:9-2.  FN-18-3)
Licensee References 22, 60, 604, and 639

Required Operating Time: Long term

TER Checksheet No. 19

Reference 37, Section 4.5.2.3

Licensee Submitral: &Rl [40]; FRC-desi_nated Page I1I1.2-1

Equipment Item No. 20

Electric Motor Located in the Primary Auxiliary Building
Westinghouse Electric Corp. Model CSP

Drives Primary Component Cooling Pump (P-20-1, P-20-2)
Licensee Reference 13

Required Operating Time: Long term

TER Checksheet No. 20

Reference 37, Section 4.7.5

Licensee Submittal: CCi [40]; FRC-designated Page II.4-1

P B-6
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Equipment Item No. 21

Electriz Motor Located in the Primary Auxiliary Building
Westinghouse Electric Corp. Model CSP

Drives Shutdown Cooling Pump (P-19)

Licensee reference not cited

Required Operating Time: Long term

TER Che .ksheet No. 21

Reference 37, Section &.,.10

Licensee Submittal: $C2 [40], FRC-designated Page 1I.11-3

Equipment Item No. 22

Electrical Csble Located in the Primary Auxiliary Buildin
General Cable Corp. Type XLPE

Power Distribution

Licensee References 45 and 2694

Required Operating Time: Long term

TER Checksheet No. 22

Reference 37, Section 4.3.3.4

Licensee Submittal: J34 [40]; FRC-designated Page II.3-27

Equipment Item No. 23

Electrical Cable Located in the Primary Auxiliary Building
Collyer Type XLPE/Neoprene

Control Power Distribution

Licens2e References 43 and 4019

Required Operating Time: Long term

TER Checksheet No. 23

Reference 37, Section 4.3.3.2

wicensee Submictal: J32 [40]; FRC-designated Page II.3~23

Equipment item No. 24

Electrical Cable Located in the Primary Auxiliary Building
Okonite Styrene/Butadiene

Power Distributicn

Licensee References 50 and 7694

Required Operating Time: Long term

TER Checksheet No. "%

Reference 37, Section 4.3.3.3

Licensee Submittal: J33 [40]; FRC-designated Page II.3-25

P i B=7
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Equipment Item No. &5

Electrical Cable Located Within Containment

Continental Wire & Cable Company (XLPE/Hypalon)
Instrumentation Circuitry

Licensee References 18 and 1207

Required Operating Time: Short term

TER Checksheet No. 25

Reference 37, Section 4.3.1.4

Licensee Submittal: J25 [4(C]; FRC-designated Page II.3-1l

Equipment Item No. 26

Electrical Cable Located Within Containment

General Cable Company (Mineral Insulated)

Electric Power and Control

Licensee References 6 and 15

Required Operating Time: Long term

TER Checksheet No. 26

Reference 37, Section 4.3.3.1

Licensee Submittai: J20 [40]: FRC-designated Page II.3-5

Equipnent Iiem No. 27

£lectrical Cable Located Within Containment

Rockbestos Firewall III

Electrical Power, Instrumentation and Control

Licensee References 14 and 1391

Required Operating Time: Long term

TER Checksheet No. 27

Reference 37, Sectiom 4.3.1,1

Licvnsee Submittal: J24 [40]; FRC-designated Page 1'.3-9

Equipment Item No. 28

Electrical Cable Located Within Containment

Rockbestos Silicone Rubber/Asbestos

Power Cable

Licensee References 16, 1208, and 1327

Requirel Operating Time: Long term

TER Checksheet No. 28

Refereuce 37, Section 4.3.1.3

Licensee Submittai: J23 [40]; FRC-designataed Page II.3-7

- B-8
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Equipment Item No. 29

Electric Cable Located Outside Containment (Location not specified)
Simplex Buty!/PVC

Power Distribution

Licensee Reference 1339

Required Operating Time: Long term

TER Checksheet No. 29

Licensee Submittal: J26 [40]; FRC-designated Page II1.3-13

Equipwent Item No. 30

Electrical Cables Located Qutside Containment (Location not specified)
Simplex Type PE/PVC

Electrical Distribution

Licensee Reference 1339

Required Operating Time: Long tierm

TER Checksheet No. 30

Licensee Submittal: J29 [40]; FRC-designated Page II.3-19

Equipment Item No. 31

Electrical Penetrations Located Within Containment
Chicago Bridge & Iron, Field Fabrication

Electrical Distribution

Licensee References 3 and 20

Required Operating Time: Long term

TER Checksheet No. 31

Reference 37, Section 4.6.5

Licensee Submittal: J19 [40]; FRC-designated Page I1I.3-3

Equipment Item No. 32

Electrical Penetration Assembly Located Within Con*ainment
Westinghouse, Mcdel Not Stated

Electrical Distribution

Licensee References 51 and 52

Required Operating Time: Long term

{AR Checksheet No. 32

Licensee Submittal: J31 [40]; FRC-designated Page I1I.3-21

Equipment It<.: No. 33

Seal Assembly Located Within Containment

Conax, Model Not Stated

Electrical Connection

Licensee References 816 and 1049

Required Operating Time: Long term

TER Checksheet No. 33

Licensee Submittal: J36 [40]; FRC-designated Page II 3-31
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Equipment Item No. 34

Terminal Block Located Outside Containment (Location not specified)
Marathon Special Products Model 6012~3

Electrical Distribution

Licensee References 1417 and 3358

Required Operating Time: Long term

TER Checksheet No. 34

Licensee Submittal: J37 [40]; FRC-designated Page I1I.3-33

Equipment Item No. 35

Terminal Block Located Within Containment

Westinghouse Model 542247

Electrical Distribution

Licensee References 23 and 1200

Required Operating Time: Long term

TER Checksheet No. 35

Reference 37, Section 4.6.4

Licensee Submittal: J18 [40]; FRC-designated Page II.3-1

Equipment Item No. 36

Contactor with Contrcl Transformer Located in the Primary Auxiliary Building
ITE/Gould Model Al03C12

Electri~al Distribution

Lic2nsec Refterence 3353

Required Operating Time: 30 days

TER Check:licet No. 36

Licensee Submittal: J27 [40]; FRC~designated Page II1.3-15

Equipment Item No. 37

Contactor with Control Transformer

ITE/Gould Model 2032-T3

Electrical Distribution

Licensee Reference 3353

Required Operating Time: 30 days

TER Checksheet No. 37

Licensee Submittal: J27 [40]; FiC-designated Page I[I1.3-15-A

Equipment Item No. 38

Motor Starter Located in the Primary Auxiliary Building
Westinghouse Model A210MICAT

Electrical Distribution

Licensee reference not cited

Required Operating Time: 30 days

TER Checksheet No. 38

Licensee Submittal: J28 [40]; FRC-designated Page II.3-17
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Equipment Item No. 39

Motor Control Center Located in the Primary Auxiliary Building
Westinghouse, Model Not Stated

480-V ac Distribution

Licensee Reference 46

Required Operating Time: 24 hours

TER Checksheet No. 39

Licensee Submittal: J35 [40]; FRC-designated Page I1I.3-29

Equipment Item No. 40

Motor Control Center Located in the Primary Auxi’iary Building
Westinghouse Electric Co., Model Not Stated

Distribution for 480 Volt Emergency Power (MCC-2)

Licensee References 13 and 46

Required Cperating Time: ong term

TERQ Checksheet No. 40

Reference 37, Section 4.7.9

Licensee Submittal: £PS4 [40]; FRC-designated Page II1.5-7

Equipment Item No. 41

Switchgear Located in the Primary Auxiliary Building
General Electric Model AKD-5

Distribution for 480-Volt Emergency Power

Licensee References 13 and 3359

Required Operating Time: Long term

TER Checksheet No. 41

Reference 37, Section 4.7.8

Licensee Submittal: EPS3 [40]; FRC-designated Page II.5-5

Equipmcat Item No. 42

Battery Switchboard Located in the Primary Auxiliary Building
Westinghouse Electric Corporation Model CDP

Distribution System for 125 V DC Emergency Power

Licensee Reference 48

Required Operating Time: Long term

TER Checksheet No. 42

Reference 37, Section 4.7.7

Licensee Submiital: EPS2 [40]; FRC-designated Page II.5-3
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Equipment Item No. 43

Battery Located in the Primary Auxiliary Building

C&D Company Model KU-15

125~V dc Emergency Power

Licensee References 53, 3361, 3362, and 3363

Required Oper-ting Time: Long term

TER Checksheet No. 43

Reference 37, Section 4.7.6

Licensee Submittal: &PS1 [40]; FRC-designated Page II.5-!
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APPENDIX C - PLANT SAFETY-RELATED SYSTEMS AND DISPLAY INSTRUMENTATION

In accordance with the DOR Guidelines, the Licensee was directed to
establish a list of systems and display .:strumertation needed to mitigate the
consequences of a loss-of-coolant accident (LOCA) or high emergy line break
(HELB) (inside or outside containment) and reach safe shutdown. The lists of
safety-rclated systcms and display instrurentation were developed from a review
of plant safety analyses and emergoncy procedures. The display instrumentation
selected included equipment needed to monitor overall plant performance as
well as to monitor performance of the systems on the list. The systems list
was established on the basis of the functions that must be performed in order
to mitigate the conscquences of a LOCA or HELB without regard to location of
equipment relative to a potentially hostile environment. The NRC staff
determined and verified that the systems considered by the Licensee are those
required to achieve or s gort: (1) emergency reactor shutdown (2) contain-
ment isolation, (3) reactor core cooling, (4) containment heat removal, (5)
core residual heat removal, and (6) prevention of significant release of
radioactive material to the environment. The systems and instrumentation
list, as provided in the NRC SER [39], is contained in Section C.l. of this

appendix.

In response to the NRZ SER, the Licensee stated that, for all HELBs
outside containment, the safety-related electrical or instrumentation equipment
subjected Lo the resuli'ng hostile environment was not required to mitigate
the consequences of the pipe break [40]. Therefore, the Licensee considered
all areas outside containment to be mild areas. In support of this contention,
the Licensee provided a summary of the various HF.Bs and the equipment in the
areas af fected by the resultant environment. Sin e this information would
affect the inclusion or exclusion of equipment t. . considered for environ-
mental qualification, the evaluation of the technical content of the Licensee's

information is included in Section C.2 of this appendix.

[- S c-1
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C.1 SYSTEMS AND DISPLAY INSTRUMENTATION LIST

A.

Safe Shnutdown Systems

Reactor Protection Svstem*

Reactor Coolant System

Charging Sye*em*

shutdown Cooling System*

Auxiliary Feedwater System*
Component Cooling Sysizam

Service Water System

Radiation Monitoring System*
Sampling System*

Emergency Diesel AC Power System*
125 Volit DC System*

Emergency Power Distribution System*
Primary Auxiliary Building Ventilation System
Control Building HVAC S,stem

Diesel Room Ventilation System

Accident Mitigating Systems (LCCA, MSLB, FWLB)

Safeguards Activation System
Containment Isolation System

Steam Line Isolation System

Feedwater Isolaticn System
Accumulatcer System

High Pressure Safety Injection System
Low Pressure Safety Injection System
Recirculating Fan System

Hydrogen Control System

Accident Mitigating and Safe Shutdown Instruments (LOCA, MSLB, FWLB)

RCS Pressure

RCS Temperature
Pressurizer Pressure
Pressurizer Level

Steam Generator Level
Auxiliary Feedwater Flow
Containment Pressure*¥
Containment Sump Leve l¥*
DWST Level

SI Tank Level**

*Systems requircd for both safe shutdown and accident mitigation (see also
Tables C-1 and C-2).

+Systcm required for cold shutdown only.

**Instruments required for accident mitigation only (see also Tables C-!
and C=2).

> €-2

UL Frankiin Resea =h Center

A Diviscon of The Frac.din insut .+



TER-C5257-463

C.2 HIGH ENERGY LINE BREAKS OUTSIDE CONTAINMENT

C.2.1 Feedwater Line Breaks

Licensee Discussion [40]

a)

b)

Feedline break outside the turbine building =--

A feedline break in this area will not produce a harsh environment as
this piping is outside and not in an enclosed area. Also, none of
the equipment on the Master List of Reference (c), Appendix I is
located in this area.

Th%s ?reak can be isolated by valves located in the turbine
building. All of the normal and emergency feedwater equipment will
be available to supply feedwater to the intact feedlines.

Feedline break inside the turbine building ==

The following equipment from the Master List of Reference (e),
Appendix I is located inside the turbine building:

l. containment isolation system solenoid operated valves

2. emergency feedwater flow indication flow elements and transmitters
3. emergency radiation monitors

None of this equipment is required to mitigate the -.cnsequences of
this feedline break. Containment isolation is not initiated nor
required for this transient. If any of the affected solenoid
operated valves cause a valve isolation, the plant emergency systems
will still function since they are designed to function with a
complete containment isolation. Emergency feedwater flow indication
is backed-up by steam generator level indication, the equipment for
which is not located in the Lurbine building. Emergency radiation
monitors are not required for this line break.

This break can be terminated by securing the normal feed pumps.
Emergency feedwater can be supplied by the emergency feed pumps
through the alternate feed path, all ol which is located in the
pyvimary auxiliary building.

Evaluation

Although containment isolation solenoids and emergency radiation monitors

are not required to mitigate the consequences of a HELB in the turbine

building and emergency feedwater flow indication is backed up by steam

s
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generator level indication, the existence of some hackup capability is not o

sufficient justification for exempting the emergency feedwater flow elements

and transmitters from environmental qualification.

Csnc lusion

Emergency feedwater flow elements and flow transmitters are required to

mitigate the consequences of a feedvater line break in the turbine building.

They should be qualified for their post-accident environment.

C.2.2 Steam Line Breaks

Licensee Discussion [40]

a)

b)

c)

P

St2émiine break outside the turbine building, upstream of the
non-retuin valves--

A steamline break in 'iis area will not produce a b*csh environment
as this piping is outside and not enclosed. This bresk will result
in the blowdown of one steam generator, leaving the och:r three
available for decay heat removal. Also, all emergency equipment will
be available since none of the equipment from the Mas*ter List
Reference (c), Appendix I is located in this area.

Steamline break outside the turbine building, duwnstream of the
Non-return valves--

The same discussion as above in 2(a) applies here. However, the
non-return valves will function asutomatically to isolate all four
steam generators, terminating the break, and leaving them all
available for decay heat removal.

Steamline break inside the turbine building--
The ciscussion for the feedline break inside the turbine building,
1.(b), also applies here. The break will be isolated automatically

by the non-return valves, leaving all four steam generators available
for decay heat removal.

C-4
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Evaluation

The Licensee's position is justified except for the requirement t:

qualify emergency feedwater flow indication, as discussed in Section C.2.1
above.

Conclusicn

Emergency feedwater f'ow elements and flow transmitters are required to
mitigate the consequences of a steam line break in the turbine building. They

should be qualified for their post-accident environment.

C.2.3 Steam Generator Blowdown Line Breaks

Licensee Position [40]

A break in a steam generator tlowdown line will result in the slow
blowdown of one steam generator into the upper level of the primary
auxiliary building; the size of this line is only 2 inches. This break
will cause temperature actuated quick acting dampers to open and vent the

upper level cof the primary auxiliary building, preventing the creation of
a harsh environment in any other section of the primary auxiliary
building.

The following 2quipment from the Master List of Reference (c), Appendix I
is located in the upper level of the primary auxiliary building:

l. containment I(solation system solenoid operated valves
2. pressure switches for containment isolation actuation
3. pressurc transmitter for vapor container pressure indication

4. vapor container pressure indicator

None of this equipment is required to mitigate the consequences of a
blowdown iine break since it is outside containment, and all of the
affected equipment is part of the containment isolation system. If the
harsh environment resulting from this break causes an inadvertent
containment isolation, the plant emergency systems will still function
since they are designed to function with a complete containment isolation.

Fvaluation

The Licensee states that temperature-actuated quick=-acting dampers will

prevent the creation of a harsh environment in the primary auxiliary building.

(;:";. 3 C=5
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The Licensee has not specifically identified this equipment, and therefore it
is not known whether the actuators are mechanical (e.g., fusable links) or
electrical. If the actuators are mechanical, the qualification of this
equipment is not within the scope of this review. However, if the equipment
is electrical, the actuators should be qualified for the post-accident

environmental service conditions to which they may be exposed.

Conclusion

The quick-acting dampers must reliably perform the function of preventing
the creation of < hostile environment in the primary auxiliary building. The
Licensee should ideitify the actuators as electrical ‘or mechanical devices.

If thev are electrical, the a~tuators must be environmentally qualified.

o C-6

...l Franklin Research Center
A Division of The Fra. adin institute



TER-C5257-463

TABLE C~-1

ELECTRICAL EQUIPMENT WITHIN CUNTAINMENT REQUIRED TO
MITIGATE VARTIOUS ACCTDENTS

LOCA
Injection Recirculation
Equipment Item Phase Phase* MSLsB

SC-1  Valve Actuators X
SI-9 Valve Actuators X
AR-1  Fan Motors X
HV=1  3olenoid Valves X
MC-10 Thermocouples X X X
MC-4  Pressure Transmitter X X
PR-1  Pressure Transmitter X X X
MC-3  Pressure Transmitter X
PR-6  Acoustic Accelerometers X X
PR-7 Acoustic Transmitters X
FW=4  Level Transmitters
SI-6  Pressure Switches
J=-18 Terminal Blocks X X
J=19 Electrical Penetrations X X
J=20 Instrument Cables X
J=23 Power and Control Cables X X
J=24 Instrumentation Cables X
J=25 Instrumentation Cables
AM-1 Migiation Detector X
*Inc ludes hydrogen control.

4¢f;33 c-7

Juul Franklin Research Center
A Dvision of The Frankiin institute



ELECTRICAL EQUIPMENT OUTSIDE CONTAINMENT REQUIRED TO

TABLE C-2

TER-C525 /=463

MITIGATE VARIOUS ACCIDENTS WHILE SUBJECTED TO A HARSH ENVIRONMENT

Equipment Item

Motorized “alve Actuators

Press ire Transmitters

Instrumentation Cables

SI-8
CC-1 Electric Motors
EPS-1 Battery Banks
EPS-2 Battery Switchboard
EPS-3 Switchgear
EPS-4 Motor Control Center
Si-4 Electric Motor
SI-5 Electric Motor
AM-2  Level Transmitters
AM-3
C~2 Electric Motors
J=31  dekk
J=32
J=33 Power Cables
J=34 Power Cables

L |

nc ludes hydrogen control.

LOCA
Injection Recirculation
Phase Phase*

X
X
X X
X X
X X
X X
X
X
X X
X
X
X
X
X
X

HELB
Qutside VC**

E T -

K oK oM X X X X

*% FRC added the "X" in these columns, as discussed in Appendix F of
TER-C5257-197 [37].
%%% Not included in Licensee submittal.
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APPENDIX D - FRC REVIEW OF LICENSEZ'S RESPONSE TO NRC EEQ
SER CONCERNING JUSTIFICATION FOK INTERIM OPERATION

1. B, .CKGROUND

1he NRC Safety Evaluation Report (SER) concerning equipment environmental
qualification (EEQ) states [39]:

"Subsection 4.2 identified deficiencies that must be resolved to

establish the qualification of the equipment; the sta‘f requires that the

information lacking in this category be ;rovided within 90 days of
receipt of this SER. Within this period, the licensee should e..her pro-
vide documentation of the missing qualification information which demon-
strates that such equipment meets the DOR guidelines or NUREG-0588 or
commit to a corrective action (requalification, replacement, relocation,
and so forth) conmsistent with the requirements to establish qualification
by June 30, 1982. If the latter option is chos2n, the licensee must
provide justification for operation until such corrective action is
complete."

On January 19, 1982, FRC representatives met with NRC Division of
Licensing perscnnel a2t NRC offices to discuss the potential for FRC to assist
the staff in the technical review of licensees' statements regarding justifica-
tion for interim plant operation submitted in response to outstanding qualifi-
cation deficiencies in the NRC EEQ SERs. The results of the meeting ware as
follows: (1) FRC was requested to proceed irmediately with the technical
review of licensees' justification for interim operation, (2) the format was
established, and (3) the criteria for the review were established. These

criteria are presented in Section 2 of this appendix.

On January 21, 1982, the NRC provided the following modification to Final

Assignment 13 concerning this subject:
"The FRC review wi.l consist of:

¢ Review the licensee's justification of interim operation and provide
FRC independent analysis which shows whether or not licensee provided
technically sound rationale as a basis for justification for continued
plant operation.

P D=1
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o (- January 27, 1982, FRC shall provide a list of those power reactors
that have provided technically sound justification for corcinue!
operation. FRC shall also provide a list of those power reactors
which have not provided technically sound justification for ~-atinued
operation. In addition to the lists, F?C may provide any additional
information which in FRC's judgment is necessary to support the
conclusions regarding justification for continued operation.”

On January 2%, 1982, the completed review of tie license2s' statements
was nD.esented to the NRC ae a basis for justification for interim operation in
the response to tie NRC EEQ SER.* On February 5, 1982, at the NRC's request,
NRC was provided with actual examples of licensees' responses to the NRC EEQ
SER that provide adequate rationale as a ba'is for justification for interim

operation. *¥

2. GENERAL DISCUSSION

In general, licensee-submitted justifications for interim oneration are
based on systems considerations, equipment operability evaluatioms, or

failure~modes-and-effects analyses.

Systems considerations often involve the availability of backup equipment
capable of performing the particular safety function of concern. The backup
equipment is either environmentally qualified, unqualified but not exposed to
a harsh environment at the same time as the primary equipmen:t, or located so
that it is unlikely thac both the primary and backup equipment would be
simultaneously exposed to a severe environment. In general, -hese systoms

discussions should consider (1) the possibility of a single-active failure

* C. J. Crane
Letter to R. A. Clark, NRC. Subject: Trarsmittal of FRC Review of
Licensees' Responses to NRC EEQ SER Concern.ng Justification for Interim
Operation
FRC, 25-Jan-82

** C. J. Crane
Letter to R. A. Clark, NRC. Subject: Trzasmittal of Actual Examples of
Licensees' Responses to NRC EEQ SER Which Provide Adequate Rationale as a

Basis for Justification of Interiw Operat on
FRC, 5-Feb-82
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disabling the backup equipment, (2) any majcr differences in the character=
1stics of the primary and backup equipment (unless it is obvious that the
ejuipment is essentially identical), (3) the possibility of electrical failure
of the primary equipment causing an adverse effect on other s.fety-related
equipment or power supplies, and (4) in the case of display instrumentz%ion,
the possibility of an operator being misled by the failed primary equipment.
Where equipment has not been Jdemonstrated to be qualifiec, scme justifications
discuss administrative procedures or revised operating p-ocedures in effect.
Depending upon the specific equipment involved, each of the above considera-
tions need not be discussed in every instance, but, in general, a complete

systems discussion would consider *he above poiats.

Where equipment qualification evaluations were used, licensees generally
(1) received additional information from manufacturers, (2) applied engineer-
ing judgment, (3) performed material analysis, and/or (4) used partial test
data in support of the original qualification documentation. Where these
evaluations were performed, the licensees determined that, although full
qualification was not documented, there was sufficient evidence tc :uggest
that the equipment would perform it: intended safety function, thereby

justifying interim operation until qualiiied equipment is installed.

Some licexsees provided detailed fa:lure-modes-and-effects analyses of
electrical circuitry to demonsirate that, under all identified failure modes,

the safety funct:cn of the equipment could still be accomrlished.

Other justitications involved a combination of qualification information
and systems information. For example, if a licensee has qualification
informatien (such as a generic test report or other partial qualification
documentation) that tends to confirm the ability of the equipment to remain
operable for a specified period of time, justification for interim operation
oftern was based upon a discussion of the required safety function being
performed prior to the potential failure. This type of discussion often
applies to equipment which performs a short-term trip or isolation function in

the early stages of an accident.
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PLANT-SPECIFIC REVIEW

TER-C5257-463

As a result of the review, this plant was evaluated and the results

documented on the "Summary of Review of Licensee's 90-Day Response" form

reproduced below:

"EQUIPHMENT ENVIRONMENTAL QUALIFICATION (EEQ)

Review of Licensees' Resolution of Outstanding Issues

From NRC Equipment Environmental Qualification

Safety Evaluation Reports

Utility:

SUMMAKY OF REVIEW

OF LICENSEE 90-DAY RESPONSE

Plant Name: Yzcnkee Rowe

NRC
NRC
NRC
FRC
FRC
FRC

Docket No. 50-29

TAC No. 42526

Contract No. NRC-03-79-118
Project No. C5257
Assignment No. 13

Task No. 463

Refererces:

a. J. A, Kay

Yankee Atomic Electric Company

Letter to D. G. Eisenhut, NRC.
of Electrical Equipment - Response to Safety Evaluation Report for

Yankee Rowe

subject:

Yankee Atomic Electric Co., 08-Sep-8l1

FYR 31-132

b. Office of Nuclear Reactor Regulation

Safety Evaluation Report for Yankee Rowe

Environmental Qualification

Environmental Qualification of Safety-Related

Electrical Equipment
NRC, 29-May-81

/.. Franklin Research Center
A Division of The Frankiin institute
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Ine Licensee ha: submitted technical information in Refererce a in
response to the NRC SER [b] on environmental qualification. FRC has reviewed
these documents [a,b]. As a result of this review, FRC concludes that the
Licensee has stated that the equipment items are environmentally qualified; or
has provided a technically sound rationale as a basis for justification for
continued plant operation; or has provided a technically sound rationale or
other additional information which in FRC's judgment provides a basis for

justification for continued operation; with the following exceptions:

Equipment Equipment Descriptiona/ SCEW Sheet Basis for
Item Function No. Status Code Deficiency
None

The Licensee's response to the SER addregssed and provided resolution of
deficiencies identified in the SER and provided adequate rationale as a basis

for justification for interim operation."

o D=5
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APPENDIX E - REQUEST FOR ADDITIONAL INFORMATION

This appendix contains the Request for Aduitional Information (RAI) that
was developed during the course of the review and issued to the NRC for
forwarding to the Licensee. The RAI was revised thrcughout the review to

reflect the Licensee's response(s) tc the initial RAL.

The reader is cautioned that ¢ <rs in breckets refer to citations

found in the list cf references at the end of this appendix and not to the

citations listed in Section 6, References, of the TER.

P E-1
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APPENDIX E

REQUEST FOR ADDITIONAL INFORMATION

EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

REV1IEW OF LICENSEES' RESOLUTION OF OUTSTANDING
FROM NRC EQUIPMENT ENVIRONMENTAL Q
EVALUATION REPORTS (SER) AND TMI A

( [SSUES
UALIFICATION SAFETY

ACT I PLAN INSTALLED EQUIPMENT

Y

ankee Atomic Elect

Yankee Rowe

November




BACKGROUND

Franklin Research Center (FRC) of Philadelphia, Pa. is providing assis~
tance to the U.35. lMuclear Regulatory Commission (NRC) for _he :quipment
environmental qualification (EEQ) review of operating reactors. FRC will
perform an EEQ review of the Licensee's 90-day response to outstanding issues
from the NRC Equipment Environmental Qualification Safety Evaluation Report

’ER) and the installed TMI Action Plan equipment. The review will be limited
to safety-relate quipment potentially exposed to a harsh environment. The
results will be p1 ¢ the form of a technical evaluat' n report for

eacn plant,

[his re 5 r additional information (RAI) is the result of an
evaluation formation provided by a letter dated September 8, 1981
1+% Fuo previously requested TMI Actica Plan information by a telephone
ne me n i August | ' | The Licensee states, in Reference 1,

hat 1T ipment was included previous submittals.

esponse he FRC request fov information, the Licensee,

»d the requested qualification documentation |

of two proprietary Westinghouse reports (1iten : . _and

e Licensee st *d that permission must be obtained from

ypy these doc nts. The Licensee also stited that the Acton

leleted from the list of qualification doc

2sted reports, the Lice

-omponents

erences.

iin Kesea




b. Generic material evaluation of components

TP
{

used in Westinghouse battery switchboard

for Yankee Rowe Nuclear Power Plant,
QDR=5435-104~-1951' 1)

FRC REVIEW OF THE LICENSEE'S 90-DAY RESPONSE TO THE NRC EEQ SER

INFORMATION REQUESTE DATE RECEIVED BY FRC¥*%

'

In reference to tl Licenses 90-day
1

s
re sponse [1] to the NRC SER [3] a legible

J
single copy of e of the following

qualification document® iz requested in order
! the FRC evaluation may proceed:
"Environmental

Report No. 02-0570-1066,
Jualification of Class lE Electrical

Equipment,' EDS Nuclear, Inc.

Report: '"Thermal Aging of
station Batteries for Class lE Service
Yankee Nuclear Power Station'

Acton Env. Tstg. Cor 0l-Sep=80

Report No. 15421-21. (M~y be deleted

}

y Licensee [(0))

al Reports and Qualificat

yltage, Control, and
rumentation Electrical Penetrat
TR=-79-07, dated January 25,
inghouse Electric Corporation

DO T
PRl

for Material
1 P . '
rical Penetrations,
jated January 2

PROPRIETARY)

lalve Actuat
gh Superheat

A

Report NoO.

/

Franklin Research Center

A .
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J/

DATE RECEIVED

Acton Report No. 15421-26, "Analysi. of 2/8/82
lE Qualilication of Limitorque Valve

Actuators for Yankee Nuclear Power

Station," Rowe, Massachusetts

Report: Engineering Analysis
{K-ADH-QE(lj-), Radiation Dose Calculations

Report: Engineering Analysis
YR~ADH-80-5'+/ Radiation Dose Calculations

Qualification Type Test Data Report for
Class lE Victoreen High Range Cont ainment
Radiation Area Monitor S¢stem

f{AEC Report 1253, "Yankee Rowe Post LOCA
Radiation Exposure Due to Fiss:cn and
Activation Products in the Vapor

" . .
Lontainer, AUugust LY81

Qualification Test Renort for Rosemount

D

Pressure Transmitte 1odel 1152, RM1

Report 117415 (Revision B)

Qualification Report for Class

. . ’ : [
Equipment CC-323,74-64 R:-v. 0O

.

January 3101/, 1980
"oy 23

. Thermal

)r Yankee Nuclear

December 12, 1980

Evaluation of Couponents

.ontrol Centers

3¢ Electric Corp. Test Report

80~18," Qualification Test
Report for Marathon Series 300 Terminal

1

" .
5LIOCKS sed on che Seabrook Plant

Electrical Penetrations"

March } 1980

Acton Report No. 15421-23, "Thermal Agiag

)f AK Series Breakers for Yankee Nuclear
‘

Power Station,'" dated 11/6/8f

“ranklin Research Cente
r {i T ’

! . Ak sut

rar
A Dy

463

BY

FRC*%%
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RECEIVEDS BY prRO*%%

YAEC Qualifi:zation Document Review 2/8/82 [6]

Package QDR-)»435-104-0351. !Repoqs
No. 02-0570-1066 EDS Nuclear)®

FRC REVIEW OF INSTALLED TMI ACTION PLAN ITEMS
[INFORMATION REQUESTED RECEIVED BY FRC***

References 1 and 4 do nnt provide adequate

jetail with respect to identification of TMI

Action Plan equipment .installed as of 1/1/8l.

1. Identification of all TMI Action Plan
equipment installed as of 1/1/81 is
requested.

jentification of TMI Action Plan

squipment installed with implementation

1

ates after 1/1/81 1s requested.

[he correlation of these equipment 1tems
with the spec:fic sections of NUREG-0737

| presented beleow (as applic 18

requested.

18 needed
review, a transmit
1denti1fi1ed as a TMI Action

ble and terminal

with the d

tallation dat

Action Pl: rquipment 1tems

requested - t the appropriat

qualification iteria (NUREG-05
1idelines) can be used 1in

yaluation.

Franklin Research Center

A Divis ™




Where the Licensee has

Group position with re

technical area or has
imp lementation

order to

lates,
requested 1in

review.,

INSTRUCTIONS FOR
yp 1
the

he schedule for c¢

Licensee

RAIL.

provide
. e

™ |
he Licensee

0 complete package ul

-

Franklin Research Center

A Dis f The Frank "ttt

TRANSMITTING

requested

may transmait
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DATE RECE.LVED BY FRC*¥%
a standard Owners

NUREG-0737

requested extensions of

this
incorporate

spect to a

information 18
it into

t he
INFORMATION REQUESTED

FRC
d>iuwiation

etion of ¢t that the

date

ne

assignment
within

requires

int J weeks of the

the requested information as f

rectly to the NRC project manager

l{),"_v ]w\'[

ol

manager and complete package to FRC.
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