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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center

under a contract with the U.S. Nuclear Regulatory Commission (Office of Nuclear
Racetor Regulation, Division of Operating Reactors) for technical assistance
in support of NRC operating reactor licensing actions. The technical
svaluation was conducted ir. accordance with criteria established by the NRC.

Principal contributors to the technical preparation of this report were

C. J. Crane, J. A. Morphy, K. E. Weise, D. J. Schmitz, and K. J. Iepson of the

Frcnklin Research Center. |

|

T. J. DelGaizo from WESTEC Services, Inc., R. Garrison from ORFI Systems,
Inc., and M. A. Fedele from Evaluation Associates, Inc., also contributed to

tha technical preparation of this report through subcontracts with Franklin
Rssearch Center.

1
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IDENTIFICATION OF PROPRIETARY INFORMATION
.

Some of the information in this technical evaluation report was obtcined
-

f rom manuf acturers' proprietary test reports. All proprietary test reports
cra identified as such in Section 6, References, of this report. Checksheets

in Section 4 containing proprietary informatico have betn replaced with a
ch:cksheet page stating that the proprief:sry information has been removed. j
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'

1. INTRODUCTION

:
,

1.1 PURPOSEOFTHEEVALUATIdN
<.

The purpose of this report-is to:

o evaluate licensees' resolutions of outstanding issues related to

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

,

evaluate licensees' qualification documentation of safety-relatedo,

j electrical equipment located in harsh environments in accordance with
criteria establisheo by the NRC and to identify (1) equipment for'

which qualification documentation is adequate, i.e. , subc tantiates
that the equipment is capable of performing its specified design basis
safety function when it is exposed to a harsh environment and (2)
equipment for which qualification documentation is deficient, i.e.,
does not give reasonable assurance that the equipment is capable of
performing its specified safety function.

.

evaluate licensees' qualification documentation of safety-relatedo
electrical equipment located in harsh environments required for TMI
Lessons Learned Implementation. The obicctive is to evaluate
qualification documentation of equipment within the scope of IE
Bulletin 79-01B, Supplement 3 (item 2) (35],* in accordance with
criteria established by the NRC in a manner identical to the

] evaluation of all other safety related electrical equipment.

!

! 1.2 SCOPE OF THE EVALUATION
| <

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

qualification of electrical equipment that most function to mitigate tha
,

consequences of a loss-of-coolant accident (LOCA) or high energy line break
(HELB) and whose environment is adversely af fected by that event.

,

|

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

! nidin Research Center |
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With respect to TMI Action Plan Implementation, the scope of this report
is limited to those sections of NUREG-0737 [38] applicable to equipment having
an installation implementation date of January 1,1981. Where applicable, a
review is to be performed on installed equipment with implementation dates
af ter January 1,1981 if adequately identified by the Licensee.

The NRC has determined that the evaluation of environmental qualification
of equipment items (1) located in plant areas whose environment is not
adversely af fected by the design basis event (DBE) (e.g., equipment located in
" mild" environments) or (2) required to achieve and maintain cold shutdown, is
not to be included within the scope of this report. However, whci e the

Licensee has identified these equipment items in the EEQ submittals to the-
,

t'

NRC, these items have been listed in NRC evaluation Category III.b in this-
report (see Seccion 3 of this report for definition of NRC evaluatien

categories).

Qualification aspects not included within the scope of this evaluation

are:

seismic and dynamic qualificationo

o equipment protection agains t natural phenomena

equipment operational service conditions (e.g. , vibration, voltage,o
and frequency deviations)
equipment located where it is sub jected to the cutdoor environmento

equipment protection against fire hazardso

equipment protection against missileso

o equipment located in plant areas whose environment is not adversely
af fected by the design basis event

o equipment required to achieve and maintain cold shutdown.

1.3 GENERIC ISSUE BACKGROUND

Safety-related electrical equipment must be capable of performing design
safety functions under all normal, abnormal, and accident conditions. The ,

1

purpose of equipment qualification is to provide tangible evidence that
equipment will operate on demand and to verif y design per!ormance, thereby
establishing assurance that the potential for common-mode failure is minimized.

nklin Research Center
A Oms.on of The Freren insatute
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Of particular concern is the assurance that equipment will remain
cperable during and following exposure to the harsh environmental conditions
(i.e., temperature, pressure, humidity [ steam], chemical spraye, radiation,
cnd submergence) imposed as a result of a design basis accident. These harsh

Gnvironments 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) inaiou the reactor
centainment, or a HELB outside the riactor containment (such as a main steam

or feedwater line break). In addition, depending on cpecific plant design

features, other postulated HELB locations may be associated with:

o the chemical and volume 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

o s team generator blowdown.

The NRC criteria for reviewing the safety of nuclear power generating
stations include the requirement that the qualification of safety related

electrical equipment be substantiated by auditable documentation of the

program that establishes the ability of the equipment to function as specified
in tee s tacion 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

pcwer plants have been modified over the years, and specific industry
standards concerning qualification have been revised as the design of reactor

systems has changed and as regulatory and operating experience has
accumulated. Examples of such s tandards are IEEE Standards 279-71, 323-74,

383-74, 317-76, 334-80, 381-77, 382-80, 535-79, 627-80, 649-80, and 650-79.

NRC NUREG documents 0413 and 0588 have been developed to address this topie.

In particular, NUREG-0588 (published for comment in December 1979 and reissued
1

ts Revision 1 in July 1981) ~ .aally presented the NRC staf f positions )
i

regarding selected areas of environmental qualification of safety related 1

electrical equipment in the resolution of General Technical Activity A-24,
i
'

i

- - - - - .
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$ " Qualification of Class IE Safety Related Equipment." The positions documented

} therein are applicable to plants that are or will be in the construction

7
permit or operating license review process.

Although qualification s tandards and regulatory requirements have
j undergone considerable development, all of the currently operating nuclear

power plants uc required to cor ply with 10C?R50, Appendix A, General Design ,

Criteria for Nuclear Power Plants, Sect. ion I, Criterion 4. This criterion T 04
.c c.+

] states in part that "struc tures, sys tems and components important to safety {hn_

.. shall be designed to accommodate the effects of and to be compatible with the a> " 6
, o

environmental conditione associated with aormal operation, maintenance, b^.-.:

-

tes ting and pos tulated accidents, including loss-sf-coolant accidents." ./.Ei4
p. . >

;,

] Qualification requirements are also embodied in (1) 10CFR50 Appendix A, . .g .
- General Design Criteria 1, 2, and 23 and (2) 10CFR50 Appendix B, Quality - ' J. ' .'
s x'

. k,n[y
Assurance Criteria for Nuclear Power Plants and Fuel F.eprocessing Plants,

%F-. Criteria III, " Design Control," and XI, "Tes t Control." These requirements
-

.

are applicable to safety-related equipment located outside as well as inside j1-
con tainmen t. w. g; y

.

' . ;, s. .
The NRC staf f has evaluated the licensees' equiprwnt qualification .q d

'

programs by reviewing the qualification documentation of selected safety-
'

related equipment as part of the operating license review for each plant. The
NRC staff has also used a variety of methods to assure tha t these general

r , ., r

7 requirements are me t for elec trical safe ty-related equipment. In the oldes t a

_

plants, qualification was based on the fact that electrical components were of J ; ;

high industrial quality. Af ter 1971, qualification was judged on the basis of ke l̂7
. ..g IEEE Std 323-71; however, no regulatory guide was issued adopting this . " ' ' .;

_1

standard. For plants whose SERs were issued af ter July 1,1974, the UN.
c: +} Commission issued Regulatory Guide 1.89, which in most respects adopted the j ',; A-

@ I.[h
'

mos t recent a tandard, IEEE S td 323-74.-i
93 .

In November 1977, the Union of Concerned Scientists petitioned the NRC kw: .x.';

Commission 3rs to upgrade current standards for the environmental qualification
,

of safety-related electrical equipment in operating plants. Subsequently, the 'C w g
. . . u

NRC staf f instituted the Systemetic Evaluation Program (SEP) to de termine the g, -[
4y

degree to which the older operating nuclear power plants deviated from current .g ' .g
a ..y g' .

Ob l-4 g.7., . j
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licensing criteria. The subject of electrical equipment environmental

qualification (SEP Topic III-12) was selected for accelerated evaluation as
prrt of this program. Seismic qualification of equipment was to be addressed
cc a separate SEP topic. In December 1977, the NRC issued a generic letter to
c11 SEP plant licensees requesting that V f initiate reviews to determine the

cdiquacy of existing equipment qualification documentation.

Preliminary NRC review of licensee responses led to the preparation of
NUREG-0458, an interim NRC asseJameat of the environmental qualification of
electrical equipment. This document concluded that "no significant safety
daficiencies 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

Equipment at Nuclear Power Plants," which required all licensees of operating
plants (except those included in the SEP) to examine their installed
safety-related electrical equipment and ensure appropriate qualification
documentation for equipment function under pos tulated accident conditions.
Subsequently, on February 8,1979, ths NRC Of fice of Inspection and Ent'orce-
ment issued IE Bulletin 79-01, which was intended to raise the threshold of IE

Circular 78-08 to Line 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' responses indicated certain deficiencies within

the scope of equipment addressed, definition of harsh environments, and adequacy
of support documentation. It became apparent that generic criteria were needed

fer evaluating the electrical equipment environmental qualification for both SEP
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 Environmental Qualification ' Class IE :.

l

Electrical Equipment in Operating Reactors" [33), (The document is hereaf terI

1

#w 1-5 I

SJ Franklin Research Center|
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referred to as the " DOR Guidelines.") The document was prepared as a screening
standard for reviewing all operating plants, including SEP plants. It was

originally intended that the licensees evaluate their qualification documentation
in accordance with the DOR Guidelines. However, initial 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 1979, the NRC awarded Franklin Research Center a contract to

provide assistance in tne " Review and Evaluation cf Licensing Actions for

Operating Reactors," which included an assignment for review of equipment
environmental qualification documentation under SEP Topb. 111-12. The assign-

ment was to review equipment environmental qualification documentation and to
present the results in the form of a Terhnical Evaluation Report for the 11

oldest plants (included in the SEP review). The plants included within the

assignment were the Palisades, Oyster Creek, Ginna, Haddam Neck, Yankee Rowe,

Lacrosse, and Big Rock Point plants and Zion Station Units 1 and 2, Indian

Point Units 2 and 3, Millstone Unit 1, Dresden Unit 2, and San Onofre Uait 1.

(This assignment was completed in April 1981.)

On January 14, 1980, the NRC Of fice of Inspeccion and Enforcereat issued
the DOR Guidelines and IE ?ulletin 79-01B, which expanded the scope of IE
Bulletin 79-01 and requested additional information on environmental qualifica-
tion of safety related electrical equipment at operating facilities, excluding

the 11 facilities undergoing the SEP review. This Bulletin cited the DOR

Guidelines as the criteria to be used in evaluating the adequacy of the safety-

related electrical equipment qualification. The scope of the review was

expanded to include HELBs (inside and outside containment) in addition to
equipment aging and submergence. The NRC advised the licensees that the
criteria contained in the DOR Guidelines would be used in its review of
licensee submittals; NUREG-0588 would be used as a guide in cases where the

DOR Guidelines do not provide suf ficient detail.

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

the purpose of equipment environmental qualification review.

ranklin Research Center
A om on a n. n.nua.ou.
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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%ers to discuss an accelerated review
program in accordance with the DOR Guidelines. Representatives of the Indian
Point Units and Zion Station also attended this meeting. The NRC formally

issued to all licensees represente( at tha meeting the DOR Guidelines document
which included a second document, " Guidelines for Identification of That
Ssfety Equipment of SEP Operating Reacters for Which Environmental

Qualification Is To Be Addressed" [33), toge ther with the request that the
licensees review their plant systems and provide additional equipment environ-
mental qualification information to the NRC on an a:celerated schedule.

For non-SEP plants, the NRC Of fice of Inspection and Enforcement formed a
task force including a principal reviewer in each region and a task leader

from headquarters. The regional members were assigned responsibility (or the
technical review of the licensees' raaponses to IE Bulletin 79-01B, and the

task leader was assigned responsibility for the overall coordination of the

review effort with NRC staf f to assure overall consistency. The regional

reviewers held meetings with the licensees in their respective regions, which

reeulted 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-
nsering. Responsibility for reviewing the status of equipment qualification
- for all plants was assigned ec this branch.

J

On May 23,1980, the NRC issued Memorandum end Order CLI-80-21 [36],

| specifying that licensees and applicants mus t mee t the requirements se t forth
in the DOR Cuidelines and NUREG-0588 regarding environmental qualification of

i safety-relaced electrical equipment in order to satisfy 10CFR50, Appendix A,
!

| Ganeral Design Criteria, Section I, Criterion 4. This Order also established

[
that the SERs on this sub ject, to be prepared by the NRC staf f, mus t be issued

on _ February 1,1981 and that all subsequent actions to be taken by licensees
|-

to achieve full compliance with the DOR Guidelines or NUREG-05f 8 must be

completed no later than June 30, 1982. The Memorandum and Order established

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

nidin Research Center
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L
Design Criteria for an interim period. Rulemaking was proposed for the ^

purpose of establishing a permanent interpretation of the General Design

! Criteria.

'The s taf f held regional meetings wi th the licensees and interested -

parties during the week of July 13, 1980. The staf f issued a second
supplement to IE Bulletin 79-01B, a response to significant questions raised
during the public meetin;s, and two Orders. The Order dated May 30, 1980

required the licensees to comply with the previously issued Commission ,

Memorandum and Ordet of May 27,1980 (CLI-80-21). The above orders required
,

the licensees to complete the tasks identified in IE Bulletin 79-ClB no later s

than November 1,1980 to allow the s tcf f to comply with the February 1,1981

date imposed by the Commission Order. The responses tc tne questions were
issued on February 29, 1980; and the second and third supplements to IE

Bulletin 79-01B, highlighting the s taf f positions af fecting the licensees'

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

In October 1980, EG6G Idaho, Inc. , awarded Franklin Research Center a

contrac t to provide assis tance in the equipment environmental qualification

review for 13 of the plants whose licensees responded to IE Bulletin 79-01B.
,

The assignment was te evaluate the licensees' equipment environmental qualifi-
cation submittals and to present the resulte in the form of a Technical

Evaluation Report for each plant. The ob jective of this Technical Evaluation

Report was to review the licensees' submittals to determine if safety-related
#

electrical equipment was reviewed for environmental qualification in
,

accordance with the D0R Guidelines and NUREG-0588 as required by IE Bulletin

79-01B. The NRC was to perform an audit of the qualification documentation

references as part of its Safety Evaluation Program. If discrepancies were

found, the audit was to be extended. The plants included within this
'

assignment were Nine Mile Point Unit 1, Mills tone Unit 2, Salem Unit 1, Browns

Ferry Units 1, 2, and 3, Brunswick Units 1 and 2, Hatch Units 1 and 2, Dresden
Unit 3, and Quad Cities Units 1 and 2. (This assignment was completed in June

1981.)
> -

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

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

A 1-8
UO nidin Research Center
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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

cuthorized 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 operating olants.

In July 1981, the NRC conducted extensive meetings vith the nuclear

industry to address concerns and questions regarding qualification of safety-
related equipment. In addition, the NRC provided licensees with detailed

information with respect to the format and expected content of thc licensees'
90-day responses to the NRC SERs. Draf t 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 deptember 23, 1981, the NRC Commissioners considered a petition
(SECY-81-486) to extend the deadline for actions to be taken by licensees to
achieve environmental qualification of all sr.fety related aquipment. On
September 30, 1981, the NRC Commiscioners extended this deadline to the second

refueling outage af ter March 31, 1982.

In October 1981, the NRC authorized Franklin Research Center to include

within the scope of the existing EEQ assignment (TMI Lessons Learned
Implementation Equipment) the evaluation of licensees' resolutions of out-
standing issues related to equipment environmental qualification discusced 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-

opad within the scope of this assignment.)

On January 7,1982, the NRC Commissioners approved the issuance of the
proposed rule, '1'nvironmental Qualification of Electric Equipment for Nuclear
Power Plants," for public comment. The proposed rule was published in the

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

/% 1-9
kFranidin Research Center |a om onatni.rmnun m. w .



- . . -. .

.

TER-C5257-463

In February 1982, Proposed Revision 1 to Regulatory Guide 1.89,
" Environmental Qualification of Electric Equipment for Nuclear Power Plants,"

*was issued for public comunent. This regulatory guide was issued to (1)
reflect current NRC positions on equipment qualification and (2) provide

i guidelines for meeting the NRC Commissioners proposed rule on equipment

qualification.

'

The final rule, "Lnvironmental Qualification of Electric Equipment for

j Nuclear Power Plants," was subsequently issued on April 16, 1982 by the NRC
1

j (to be published in the Federal Register) to clarify and strengthen the

; criteria for environmental qualification of electrical equipment. The final
rule is to be incorporated into 10CFR50 as Section 50.49, " Environmental'

Qualification 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 or
NUREG-0588, provided the qualification program commenced within 90
days af ter the ef fective date of the rule.

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

I
The Commission deadline for actions to be taken by licensees too
achieve environmental qualification of all safety-related equipment is
extended to the second refueling outage af ter March 31, 1982.

,

;

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

aspects of the environmental qualification requirements.

!

j 1.4 SPECIFIC ISSUE BACKGROUND

By a letter dated December 23, 1977, Yankee Atomic Electric Company (YAEC)
,

' was requested by the NRC to review the status of environmental qualification ,

I for the safety related electrical equipment at the Yankee Rowe Nuclear Power
Plant. Information requested from YAEC included indentification of electrical
equipment required to perform safety functions while subjected to design basis
accident environments, definitions of environmental service conditions at

nklin Research Center
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squipment locations, and the status of environmental qualification. In

cddition, documentation pertaining to qualification was to be compiled and
organized for review by NRC. In response to this request, YAEC provided
infarmation via a subaittal transmitted by letters datad February 28s 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, 1980 [32]. On July 15 and 16, 1980,
NRC and FRC representatives visited the Yankee Rowe plant, inspected safety-
ralated cystems and comp >nents, and discussed the June 5, 1969 submittal with

YAEC representatives. YAEC submitted additional supplemental information by
1stter dated August 1,1980, and an undated informal letter was received on

August 29, 1980.

FRC issued a Draf t Interim Technical Evaluation Report (DITER) to the NRC on

October 8, 19,0 [54]. Copies of the report were transmitted to YAEC by the NRC.

On August 29 and September 19, 1980, the NRC notified YAEC that all

supplemental information on equipment environmsntal qualification was to be
submitted by November 1, 1980. On October 31, 1980, a completely revised
submittal of qualification information was provided to the NRC by tha Licensee
[1].

The finci Technical Evaluation Report (TER) [37] on the qualification
status of safety related electrical equipment subject to harsh anvironments was
issued to the NRC for the Yankee Rowe plant on April 20, 1981. The NRC SER

[39), which included the technical conclusions of the TER, was issued to YAEC
on hay 29, 1981.

YAEC provided a response to the SER by letter dated September 8, 1981

[40].

Requests for inf ormation [56, 57] were transmitted to the NRC by FRC to
obtain TM1 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.

/* 1-11
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; 2. NRC CRITERIA FOR ENVIRONMENTAL QUALIFICATION
E

s

2.1 CRITERIA PROVIDED BY THE NRC
r

The screening guidelines used to evaluate the electrical equipment
environmental qualification program were:

-__

I o DOR Guidelines, " Guidelines for Evaluating Environmental Qualification
' of Class lE Electrical E ;uipment in Operat.ing Reactors," November 1979

[33]

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

Other appropriate references used in the review of the licensees'
-._

[ electrical equipment environmental qualification submittals are:
r

o IE Bulletin 79-01B, " Environmental Qualification of Class lE
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]

_

I NUREG-0737, " Classification of TMI Action Plan Requirements," Novembero
1980 [38]. This document is applicable for the selection of equipment&

.. for the evaluation of the environmental qualification of

: safety-related electrical equipment located in harsh environments
-

required for TMI Lessons Learned Implementation. The scope of the.

.. review is limited to equipment associated with specific sections of
-

NUREG-0737 which have an installation implementation date of January
1, 1981. Where applicable., a review is to be performed on installed_

equipment with implementation dates af ter January 1, 1981 if,
adequately identified by the licensee.

b
2.2 STAFF POSITIONS AND SUPPLEMENTAL CRITERIA

[ The NRC identified the following staff positions and supplemental
criteria to be used in conjunction with the referenced screening guidelines,

h 2.2.1 Requirements and Applicable Criteria

Itema 3 and 17 of Supplement 2 tn IE aulletin 79-01B [34] describe the

-- application of tha D0R Guidelines and NUREG-0588 to operating reactors (ors),
_

L
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near term operating license applicants (NTOLs), and construction permit
applicants (cps). The qualification requirements and applicable criteria are
stated es 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 af ter July 1974. Can a CP whose SER is prior to 1974 use the DOR
guidelines?"

[NRC Answer to Question 3]

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

TABLE 1

REQUIREMENTS

ors OLs cps
CP SER CP SER

D0R GUIDELINES Before 7/1/74 After 7/1/74

USE NUREG-0588 NUREG-0588 NUREG-0588 NUREG-0588
AS NECESSARY (CAT. II) (CAT. I) (CAT. I) or

NEW RULE WHEN
IN EFFECT

REPLACEMENT COMPONENTS

USE NUREG-0588 (CAT. I)

All plants licensed af ter May 23, 1980, shall conform to NUREG-0588. In
accordance with Regulatory Guide 1.89, all such operating licenses for
facilities whose ccustruction permit SER is dated July 1,1974 or later,
ere to be reviewed agains t IEEE Std. 323 1974. 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 operating
license applicant io to qualify equipment to at least Category II column
of NUREG-0586, 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 I of NUREG-0588 is to be used.

While there are dif ferences be tween the Category 11 column of NUREG-0588
and the DOR guidelines , the dif ferences are in de tails and in the

|
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optional part of the documents. The minimum requirements set forth by
these documents are general and compatible. Thus, the minimum standards
set by either of the two documents are equally applicable to ors and
NTOLs."

(Question 17]

" Define the requirements f or ' replacement parts. ' Arc they the same for
' spare' parts? Clearly discuss the alternatives for existing inventories
of parts / components. If equipment is ordered to meet IEEE Std. 323-1974
standard but lead time exceeds June 1982, can we use IEEE Std. 323-1971
qualified components in the interim't"

[NRC Answer to Question 17]

"The requirements for ' replacement' and ' spare' parts are the same for
the purposes of complying with the Commission order and memorandum.
Af ter May 1980, all parts used to replace presently installed parts shall
be qualified to Category I of NUREG-0588 'unless there are sound reesons
to the contrary.' Nonavai1 Ability ana/or the fact that the part 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
question 3. Justification for deviation from Category I of NUREG-0588
chall be documented by the licensee and records shall be available for
audit, upon request by the NRC."

.

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

The NRC requested an evaluation of the environmental qualification of
safety-related electrical equipment located in harsh environments required for ,

| TMI Lessons Learned Implementation in accordance with criteria established by
the NRC in a manner identical to the evaluation of all other safety related,

t

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

|

| "TMI Lessons Learned instrumentation will be considered in the February 1,
| 1981 SER. This equipment is subject to the same requirements as other
! safety-related electrical equipment. The guidance and requirements of
| NUREG-0588 referenced daughter standards, and Reg Ge. ides will be used by

the staf f in assessing the adequacy of the qualification information."

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

"IEB 79-01B required a 90 day response which war, due in mid-April 1980.
Supplement 1 (Feb.1980) it. formed licensees that equipment which was

. 2-3
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' planned' to be installed as a result of lessons learned need not be
addressed in that response. Some of this equipment has since been
installed. Supplement #2 (Q.5, Q.21) identified that the staf f position
was that equipment which is installed should be treated in a manner
similar to all other safety-related electrical equipment and be addressed
in the November 1,1980 submittal. This position represents no change in
staf f position regarding the scope of the review. However, since the
staff position on this issue was unclear the fol. lowing will apply:

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

b. Qualification information for future TMI Action Plan equipment (ref.
NUREG-0737, when issued), which requires NRC pre-implementation
review, mus t be suboitted with the pre-implementation review data.

I

c. Qualification information for TMI Action Plan equipment currently -
under NRC review should be submitted as soon as possible.

d. Qualification information for TMI Action Plan equipment not yet
installed which does not require pre-implementation review should be
submitted to NRC for review by the implementation date."

2.2.3 Equipment Not in the Scope of the Qualification Review
;

Supplement 2 of IE Bulletin 79-01B (34] permits deferment of 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 (RELB) or to nuclear radiation emanating from
circulation of fluids containing radioactive substances. Supplement 3 of IE

Bulletin 79-01B [35] permits deferment of tha review of environmental

qualification fer all equipment required to achieve and maintain the plant in
a cold shutdown condition. Supplements 2 and 3 of 79-01B originally permitted
deferment until af ter February 1,1981 of the qualification review of

equipment located in a mild environment or required to achieve and maintain
the plant in a cold shutdown condition. Since the issuance of Supplements 2

and 3, the NRC has determined that the review of environmental qualification
for this equipment is not within the scope of the present review program.

.
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2.2.4 Clarification of Qualification Requirements
.

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

For pressurized water reactors (PWRs), the DOR Guidelines state that the
,

; ccatainment temperature and pressure conditions as a function of time should
b2 Lased on the most recent NRC-approved service conditions specified in the
Final Safety Anal 9 sis Report (FSAR) or other licensee documentation. In the

specific case of pressure-suppression tyr.e containments, the following minimum
high temperature conditions may be used: (1) boiling water reactor (BWR)
drywells -- 340*F for 6 hours and (2) PWR ice condenser lower compartments --
340*F for 3 hours. As stated in Supplement 2 to IE Bitlletin 79-OlB [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 chould bound those expected for coolant and steam line
'

breaks inside containment with due consideration given to analytical

uncertaintie s. 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
i

j 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
i Guidelines and NUREG-0588 provide guidance and considerations required to

datermine 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 of equipment may result from
HELBs or other postulated occurrences. Supplement 2 to IE Bulletin 79-OlB [34]

provides the following additional criterion: If the equipment satisfica the
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guidance and other requirements of the DOR Guidelines or NUREG-0588 for the
LOCA and HELB accidents, and the licensee demonstrates that its failure will

not adversely affect any safety-related function or mislead the operator af ter

submergence, the equipment can be considered exempt from the submergence

portion of the qualification. requirements.

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

The Guidelines require that the tes t chamber environment envelop the
required service conditions for a time equal to the period from the initiation
of the eccident until the service conditions return to normal. Supplement 2

to IE Bulletin 79-01B [34] provides the following additional criterion:

" Equipment designed to perform its safety-related function within a short
time into an event must be qualified for a period of at least I hour in
excess of the time assumed in the accident analysis. The s taf f has
indicated that time is the most significant factor in terms of the
margins required to provide an acceptable confidence level that a
safety-related function will be completed. The 1-hour qualification
requirement is based on the ecceptance of a type test for a single unit
and the spectrum of accidents (small and large breaks) bounded by the |
single test."

2.2.4.4 Tes t Sequence
(DOR Guidelines Section 5.2.3)

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

" Sequential testing requirements are specified in NUREG-0588 and ti.e DOR
Guidelines. Licer: sees must follow the test requirements of the
applicable document.

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

2. If testing of a given component has been scheduled but not initiated,

the tes t sequence / program should be modified to include aging.

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

nidin Research Center
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2.2.4.5 Radiation
(DOR Guidelines Sections 4.1.2, 4.2.2, and 4.3.2, Subitam 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 releases the source term inventory to the containment.

NUREG-3578 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.

NUREG-0588 also provides the radiation source term to be used for
qualifying equipment following non-LOCA events both inside and outside
containment (10% noble gases /10% iodine /9% particulates).

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

LOCA Non-LOCA HELB

Outside Containment NUREG-0578 NUREG-0588
(100/50/1 (10/10/0
in RCS) [*] in RCS)

Inside Containment Larger of
,

NUREG-0588 NUREG-0588
(100/50/1 (10/10/0
in containment) in RCS)

or

NUREF.-0578

(100/50/1
in RCS) I

*The numbers in parentheses represent % noble gases /% iodine /% particulates.
RCS means reactor coolant system.
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G1mma equivalents may be used when consideration of the contibutions of -

beta expsaure has been included in accordance with the guidance given in
the D0R 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 workad with a number of licensees, at their reques ts, to
provide further clarification on environmental qualification requi:e sents. On

January 20, 1982, the NRC issued Generic Letter No. 82-09 [60] pressating
sr.af f penitions on certain aspects of the qualification requirements. Generic
Letter No. 82-09 states:

"1. Operacor Display Instrumentation

Q. Given the interrelated activities associated with display
ins crumentation (e.g. , NUREG-0700, NUREG-0799, proposed Regulatory4

| Guide 1.97 and Equipment Qualification ef forts), what display
' instrumentation referenced in emergency operating procedures must be
] identified in licensee submittal to the NRC?

! A. All display instrumentation referenced in the emergency procedures
need not be identified. The NRC requires that licensees need only
identify and have available qualification documentation on those
operator display instruments which are safe ty-related (see Question,

2). If 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
sa fe ty-rela ted. The staf f will defer review of the basis for this
safety-related classification until other NRC activitiesl have,

i been implemented. When these other activities are implemented,
' ~

additional instruments presently not requiring qualification may
require upgrading to a safety-related s tatus and/or may require

,

qualification. Licensees will be required at tha t time to qualify
j 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
mus t be accomplished by the equipment qualification deadline. ),

1
4

!

1 Such 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).
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:

For new or upgraded ins trumentation with a required operation dateo

af ter the equipment qualification deadline, qualification must be
accomplished prior to equipment operation and plant acceptance.

2. Safe ty-Rela ted Equipment

Q. For Equipment Qualification purposes, what constitutes all
safety related electrical equipment?

A. The Commission, in CLI-80-21, required the environmental
qualification of only safety related electrical equipment.
Identification of the safety related equioment installed at specific
plants can be obtained from FSARs, Technical Specifications and
other docke ted correspondence setting forth NRC requiremencs or
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 s tatus will be the sub ject of other NRC
reviews.

:

3. Replacement Parts

Q. Please clarify the NRC requirements on replacement parts.
:

A. In CLI-80-21, the Commissioa s tated that unless there were sound
reascas to the contrary, replacement equipment should be qualified
to the standards set forth in Category I of NUREG-0588. The
Commission's position was designed to promote the policy of
upgrading the environmental qualification and reliability of
installed safety related electrical equipment. To meet this overall
goal, licensees mus t institute internal policy practices consistent
with the Commission's s t'.tement.

Situations may arise in which upgrading to NUREG-0588, Category I of
replacement equipment qualitied to NUREG-0588, Category 11 or the
DOR Guidelines will not be compatible with overall station safety
and performance goals Licensees must review such situations on a
case-by-case basis and determine that ' sound reasons to the
contrary' do, in fac t, exis t which warrant the use of replace ent
equipment (not necessarily in-kino) qualified to the DOR Guidelines
or NUREG-0588, Category II. For equipment located in a harsh
environment, licensees ' procedures mus t provide for documentation
and substantiatica of such determinations.

g% 2-9
branklin Research Center

A cm on a n. nuen m.m.

-



- - . - - . _ _ _ . _ _ _ _ . . _ .

-

_

T ''

i-
-

- TER-C525 7-463
-

'

:

F
Conditions which reflect sound reasons why qualification standards

' for replacement of equipment in a harsh environment need not be
'

-

f upgraded to NUREG-0588, Category I include the following:

1. The licensee has replacement equipment in stock that meets the
DOR Guidelines or NUREG-0588, Category II, and procurementm

actions regarding such replacement equipment had commenced prior
,
- to May 2 3,1980,

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

[ 3. 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 II may be used for an interim period until
Category I equipment is obtained and an outage of sufficient-

i duration is available for replacement. Justification for use of =

: the non-Category I qualified replacement equipment beyond this
B 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.=

.

E
, 4. Replacement equipment qualified to NUREG-0588, category I -

_

standards would require significant plant modifications to_

[ accommodate its use.
.

5. Operating performance and reliability data for the Category 1
.

- equipment indicates pocr overall equipment performance. For

example, mean time to f ailure is significantly shorter for the
~Cstegory I replacement equipment.

6. The use of replacement equipment qualified to MUREG-0588,
Category I standardt has a significant probability of creating [._

human f actor problems that will negatively af fect plant safety ]p '
and performance, e.g., (1) knowledge, skills and ability of 3p
existing plant staf f require significant upgrading to operate or

{
maintain the specific Category I replacement equipment; (2) the
use of equipment qualified to Category I standards creates a

,
one-of-a-kind application; or (3) maintenance, surveillance or
calibration activities are unnecessarily complex.

..

ss

5. Submergence Outside Containment

Q. For equipment qualification purposes, what are the staf f requirenante
concerning submergence of equipment outside containment?

-
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A. The Staff requires that the licensee submit documentation on the
. .

qualification of safety-related equipment that could be submerged due
to a high energy line break outside containment.

6. Radiation

- Q. Is the staff screening value of 4 x 107 rcds applicable to all
'* - operating reactors?

A. No. This screening value is applicable only to 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 v11ue. For plants with other containment types, the
licensee must use plant specific analysis.

Acceptable to the Staf f for equipment qualification purposes are
radiation values developed as part of the plant licensing process
provided that they are based on the T1014844 source terms and are
conservatively performed. In order to, assure that the me thodologies
are appropriate, the Staff requests two component specific sample
calculations (one 'for insidu sud 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 re4diation exposure
of components so derived are appropriate for environmental
qualification of equipment will satisf y the Staf f's concern on the
' Radiation Specification Value' used during the qualification reviews.

7. Con tainmen t,,Servic 7 condi tions
..

Q. Must the Staf f value (identified in the SERs) of TSAT for PWRs and
TSAT + 20*F for BWRs be used as the maximum in-containment
temperature for the purpose of equipment qualification?

A. No. The Staf f will accept the use of these values. However, an
acceptable alternative to the NRC staff's temperature criterion used n

for the service conditions mus t base that service condition on the
FSAR analysis or other NRC approved analysis, provided that the
specific analysis, or a summary of that analysis, toge ther with
reference to the previous NRC acceptance of the analysis is submitted
by the licensee. In addition, some of the information in the
associated satety evaluation may require clarification.

8. One Hour Minimum Operating Time '

Q. The Staff has previously indicated that certain exceptions to the one
hour minimum operating time rule are permitted. Can further 1

clarification be provided?

As ;-11
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A. 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 tes t da ta and analysis
may be used to qualify the equipment to 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 plant safety.

The one hour time margin rule is not applicable to equipment whose
safety function is performed prior to significant changes in the
environment at the equipment location.

9. Aging

Q. Must a qualified life be developed for all safe ty-related electrical
equipment located in harsh environments?

A. Section 7 of the D0R Guidelines and Section 4.2, Category II of
NUREG-0588, do not require a qualified life to be es tablished for all
safety-related electrical equipment located in harsh environments. A
qualified life, in accordance with the provisions in IEEE 323-1974,
is required for equipment, including replacement parts, qualified to
Category I of NUREG-0588 that is located in a harsh environment.

An acceptable me thod for addressing in-service degradatian is through
a preventive maintenance / surveillance program with equipment and
component refurbichment and/or replacement based on kncwn
susceptibility to aging degradation, the results of inspections, or
manufac turers recommendations. These elements of the program lead to
an understanding on a device specific basis of thy nature and extent
of the increased stress levels encountered durin6 Design Basis
Accidents and resultant degradation (if any) which may occur.
Arrhenius or other appropriate accelerated aging methcdologies may be
used to establish replacement and refurbishment schedules if the
component's design and materials application are suf ficiently simple
and the necessary data are available to allow a meaningful applica-
tion.

In plants subject to the qualification requirements of either the DOR
Guidelines or NUREG-0588 Category II, for equipment that has been
identified as being susceptible to significant degradation due to
thermal and radiation aging, the schedule for inspection of and/or
replacement of the susceptible components in that equipment must be-

incorporated into the preventive maintenance and surveillance
programs, and that information should be incorporated inte the sys tem
component evaluation worksheets (SCEWS). Fsr other equipment, the
aging column in the SCEWS should be marked 'No Known Susceptibility'."

Ay 2-12
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3. METHODOLOGY USED FOR THE 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
squipment to licensees of all operating plants in mid-1981.

The SERs identified various equipment qualification deficiencies as
indicated below:

LEGEND: DESIGNATION FOR DEFICIENCY

R - Radiation M - Margin
T - Temperature I - HELB Evalua tion Outside

QT - Qualification Time Containment No t Completed'

RT - Required Time QM - Qualification Me thod
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, Ongoing SEN - Separate Ef fects Qualification
Equipment Surveillance Justification Inadequate

S - Submergence QI - Qualification Information Being

(R) - Licensee has committed 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 safe ty-related equipment
mee ts the DOR Guidelines or NUREG-0588 requirements or commit to a corrective

action (re qualification, replacement (e tc. ]) to es tablish qualification by
June 30, 1982." Licensees were required to respond to the NRC within 90 days

of receipt of the SER.

As s ta ted in Sec tion 1.1, the purpose of this report is (1) to evaluate

licensees' resolutions of outstanding issues related to safety related

electrical equipment environmental qualification (El;Q) discussed in the NRC's'

SERs in accordance with NRC criteria, and (2) to evaluate licensees'

,

qualification documentation of safety related electrical equipment, including
l

!
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TMI Lessons Learned Implementation equipment, located in harsh environments in 4

1

accordance with criteria established by the NRC (see Section 2 of this
report). The methodology used to evaluate (1) the Licensee's response to the
NRC SER and (2) the equipment environmental qualification is presented herein.

3.2 METHODOLOGY

The Licensen, Yankee Atomic Electric Company, provided a response to.the
SER and additional qualification information in its suomittals [40, 41] to the
NRC for the Yankee Rowe Nuclear Power Plant.

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

Determine whether the Licensee provided specific responses to the SERo
concerns.

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

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

o Determine whether the Licensee revised the environmental parameters.

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

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

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

The extensive list of safety-related electrical equipment * in various |
1

locations of the plant identified by the Licensee was analyzed, and all |

identical equipment located within plant areas that are exposed to the same
environmental service conditions was grouped together and designated an

*In this report, the term " safety-related electrical equipment" refers to the
equipment defined by the two NRC Cuidelines referenced in Section 2.1.

3-2pg
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" equipment item." In 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 scme environmental service conditions (e.g., Flow Transmitter, 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.

Appendix A contains the environmental service conditions for each

location. Appendix B contains the tabulation of the equipment items,
locations, function, plant identification numbers, required operating time,
and applicable qualification documentation references. Appendix C lists the
plant systems identified by the Licensee and the NRC as being essentisl to
scfe ty.

Each item in the list of safety-related electrical equipment items was
reviewed in relation to:

the Licensee's response to the SER concernso
.

technical information received from the Licensee as a result ofo

requests for additional information (Appendix E)

o technical data derived from the Licensee's submittal

o NRC DOR Guidelines or NUREG-0588 Revision 1 criteria

the Licensee's definition of harsh service environments (Appendix A)c

documentation cited by the Licensee as evidence of qualificationo-

applicable and available qualification documentation associated witho

the overall equipment environmental qualification program

the Licensee's analysis and/or justification of qualificationo

Licensee proposed corrective action for qualification deficiencieso

the Licensee's equipment /part replacement scheduleso

the Licensee's technical arguments concerning the adequacy ofo
equipment, based on system operational considerations

the Licensee s rationale concerning exemption of equipment fromo
qualification.

~

l
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Topics not within the scope of the evaluation are.t

completeness of the Licensee's listing of safety-related equipmento

o 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 ob jective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-01B, Supplement
3 (item 2), in accordance wi3 criteria established by the NRC (see Section 2
of this report) in a manner identical to the evaluation of all other safety--

related electrical equipment. The scope of this review is limited to TMI

Action Plan equipment asrociated with those sections of NUREG-0737 which have I

an equipment installation implementation date of January 1,1982 (sections are
identified below). Where applicable, a review was to be perforced on

installed equipment with implementation dates af ter January 1,1981 if
adequately identified by the licensee. ;

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

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

II.E.1.2 (PWR/1-1-81) Auxiliary Feedwater Sys tem Automatic Initiation and
Flow Indication

II.E.3.1 (PWR/1-1-81) Emergency Power Supply for Pressurizer Heaters
(Safety-Grade Interfaces)

II.E.4.1 (ALL/7-1/81) Dedicated Hydrogen Pene trations

II.E.4.2 (ALL/1-1-81) Containment Isolation Dependability

II.F.2 (PWR/1-1-81) Instrumentation for Detection of Inadequate Core
Cooling

II.G.1 (PWR/1-1-81) Emergency Power for Pressurizer Equipment (Safety-
Grade Interfaces)

II.K.2.10 (PWR/B&W/7-1-81) Safe ty-Grade Anticipatory Reac tor Trip

II.K.3.9 (PWR/W/1-1-81) PID Controller Modification (If Hardware Change
Involved)

As 3 -4
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II.K.3.12 (PWR/W/1-1-81) Anticipatory Reactor Trip upon Turbine Trip

II.K.3.13 (PWR/GE/7-1-81) Separation of HPCI and RCIC Initiation Signals

II.K.3.15 (BWR/GE/7-1-81) Prevention of Spurious Isolation of HFCI and
RCIC Sys tems>

:

{ II.K.3.19 (BWR/GE/7-1-81) Interlock on Recirculation Pump Loop

E_ II.K.3.21 (BWR/GE/7*l-18) Restart of Core Spray and LPCI Systems (If
_ Hardware Changed Out)
: -

II.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 received a Technical Evaluation Report (TER) in addition to the SER.

_.

2 The TER was based on a review of equipment environmental qualification
v
jf documentation associated with the Licensee's EEQ aubmittals. The qualification

]{ deficiencies identidied in the SER were derived from the TER. Plants included
- within this prograu were the Palisades, Oyster Creek, Ginna, Macdam Neck,
-

Yankee Rowe, LaCrosra, and Big Rock Point plants and Zion Station Units 1 and

| 2, Indian Point Units 2 and 3, Millstona Unit 1, Dresden Unit 2, and San
Onofre Unit 1. For these olants, the evaluation presented herein is based on

E (1) the result of the initial TER, (2) the Licensee's response to the NRC SER
and the TER, and (3) the Licensee's updated EEQ submittal (s).

- TERs were also developed for the following plants: Nine Mile Point Unit
-

1, Millstone Unit 2, Salem Unit 1, Browns Ferry Units 1, 2, and 3, Brunswick
t Units 1 and 2, Hatch Units 1 and 2, Dresden Unit 3, and Quad Cities intica 1

[ and 2. The objective of those TERs was to review the Licensee's submittals to
w
5- determine if safety related electrical equipment was reviewed for environmental

_

( qualification by the Licensee in accordance with the DOR Guidelines and
- NUREG-0588 as required by IE Bulletin 79-OlB. For these 13 plants and all

;; other plants, excluding the 14 plants associated with the Sys tematic Evaluation
.

(_ Program, the evaluation presented herein is based solely on (1) the Licensee's

$ response to the NRC SER and (2) the Licensee's revised EEQ submittal (s).
E

i e- This technical evaluation was conducted to identify (1) whe ther the
L
i Licensee provided an adequate response to the SER concerns (and TER concerns,

'

_
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where applicable), (2) major deficiencies within the equipment qualification
prograr anr1 (3) whether the Licensee proposed adequate corrective actions !.o
resolve qualification deficiencies and provided a schedule for completion of
the . correc tive ac tions. The TER was written primarily to address deviations
from the NRC criteria and requirements. Technical data or test results tha t

sati.fy the r,ualification criteria are not discussed herein.

The evaluation presented in Section 4 of this report includes completed'

equipmer.t environmental qualification review checksheets (partially
handwr'.tten) which compile both the technical information necessary to conduct
the review and the results of the evaluation. Parameters listed on these
checksheets 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 equipmentI

item are included in this report. A complete listing of the checksheet pages

is shown on the bottom of Checksheet la, reproduced here as Figure 3-1.

! The checksheets contain the following information:

Equipment item informatior. (see Figure 3-1), for example:o

Solenoid Valve Located in Turbine Building (Area #7)
Automatic Switch Co. (ASCO) Model LB8300B61U
Actuates Feedwater Control Valves (V-4269, V-4270)
Licensee Reference 839
Required Operating Time: Short term (SI, signal)
TER Checksheet No. 1
Re ference 59, Sec tion 4.5.2.6
Licensee Submittal: Page 9 [62]; Table 3, Page 1 (1]; SCEW l

o Qualification deficiencies identified in the SER (see Figure 3-1)

Licensee's response to the SERo

| o Licensee's statements and rationale for qualification

o Licensee's corrective action and replacement schedule

o Evaluation of qualification including identification of all

deficiencies

Evaluation of sys tem considerations presented by the Licensee as ao

| 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

h nklin Research Center
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4- NRC Contract No. NRC-03-79-118
000U Frankhn Research Center FRC Project No.C5257 Pa08

A Dhmon of The FranunInsmwe FRC Assignment No.13 |c
forh and Race Seeees. PMa.. Pa. 19103 (2154 44s.nooo FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _

Equipment Item No. 1
Solenoid Valves Located in Turbine Building (Area #7) !

Automatic Switch Co. ( ASCO) Model LB8300561U
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 4.5.2.6 i

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

|
|

DESIGNATION FOR CEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED IT!!M(S) ONLY:
(see Section 3 of this TER for Legend)

R, T, QT, RT, P, H, CS, A, S, (R) , M, I, @t, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE C1LMSHEETS:

Contents Checksheet Page No.

Equipment Ites la

Susumary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forma 2

L Licensee Respense to NPC SER 3a, 3b, 3c, 3d

System Consideration Review 4a, 4b, 4c, 4d, 4e, 4f

Equipment Enviewnsental Qualification Review Sa, $b, Sc, 5d, Se, 5f,
59, Sh, 51, 5j

Installed TMI Lessons Learned Implementation 6a, 6b

Equipment Susamary

Maintenance and Replacement Schedule Susanary 7a, 7b, 7c

Figure 3-1. Sample Checksheet Page la

" Equipment Item"

nklin Research Center
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2 specifically identifies any qualificatioc deficiencies determined by the -

evaluation and identifies the hkC qualification category to which the equipment

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

All inforcation was reviewed for conformance to the NRC criteria
referenced 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 aach 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 DEFINITIONS
i
I o NRC Category I.a

EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR
GUIDELINES OR NUREG-0588, OR HAS ACCEPTABLE DEVIATIONS FROM THE DOR /NUREG

l CRITERIA
i

j This category includes equipment items which are fully acceptable on
the basis that all applicable criteria defined 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 D0R GUIDELINES OR NUREG-0588 ARE
JUDGED CONDITIONALLY ACCEPTABLE PROVILED THAT SPECIFIC MODIFICATIONS ARE
MADE

Thi category includes equipment items that do not satisf y one or more
of the applicable criteria defined in the DOR Guidelines or NUREG-0588; I

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 qualified equipment, (2) equipment hardware
!

I nklin Research Center
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NRC Contract No. NRC 03-79118
00 FrankhnResearchCenter FAC Project No. CS257 Page

A Dwoon of The Franuninme FRC Assigrenent No.13 2
20e and Rue Seems. Phde.. Pa.19103 G15) M 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _,

EQUIPMENT ENVIRONMENTAL QUALIFICATION StDtMARY FCPJ4

DES'IGNATIOL
NRC llEQUIREMENTS Xe DEFICIENCY

Documented Evidence of Qualification Mequate
J.dequate similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Mequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisiied (If Required)
M teria Regardi15 Temperature / Pressure Exposures

o Peak Tempuature Mequate
o Peak Pressure Mequate
o Duration Mequate
o Required Profile Enveloped Mequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
C:itetia Regarding Radiation Satisfied
Criteria Regarding Test Sequrnie Satisfied
Criteria Regarding Test Failures or Severe Anomalies

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

DESIGNATION:
NPC QUALIFICATION CATECORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.t 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 Scope of the Qualification Review
IV Documentation !bt Made Available

i

Figore 3-2. Sample CheckSheet Page 2

" Equipment Environmental Qualification Summary form"
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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 testing of equipment in progress.

o NRC Category II.a

EQUIPMENT FOR WHICH QUALIFICATION DOCUMENTATION IS INSUFFICIENT TO
ESTABLISH THAT THE EQUIPMENT IS OR IS NOT QUALIFIED IN ACCORDSNCE WITH THE
DOR GUIDELINES OR NUREG-0568

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 documentation
provided by the Licensee or (2) applicable and available qualification
documentation associated with the overall equipment environmental
qualification program. The qualification documentation indicates signifi-
cant deficiencies, which can be categorized as follows: (1) appropriate
documentation reflecting qualification has nbt 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 documentation indicates significant
deficiencies; however, where testing was conducted, no reported failures or
severe anomalies were observed which would unquestionably af fect the

'

ability of the equipment to perform its design basis safety function (s).

o NRC Category II.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 af fect the ability
of the equipment to perform its safety function. NRC has requested*

immediate written notification when an equipment item is placed in this

category during the course of the review.

f o NRC Category II.c
,

EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR GUIDELINES 1

OR NUREG-0588 WITH THE EXCEPTION OF QUALIFIED LIFE

| This category includes equipment items that are acceptable on the basis

that all applicable criteria defined in the DDR Guidelines or NUREG-0588'

are satisfied with the exception of the qualified life criterion. The i

Licensee (1) has not evaluated qualified life or replacement schedule, (2) |

has not adequately evaluated qualified life or replacement schedule, or (3) I

has not adequately intepreted qualified life in terms of calendar time.
.

[ Note: The component replacement schedule discussed in Section 7.0 of the
|
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DOR Guidelines is, in ef fect, a qualified life. It is not essential to use
the term " qualified life," but the replaceLent schedule must be justified.]

o NRC Category III.a

EQUIPMENT THAT IS EXEMPT FROM QUALIFICATION

This category includes equipment items that are exempt from
qualification on the basis that (1) the equipment does not provide a safety
function (i.e. , should not have been included in the equipment lis t
submitted by the Licensee), or (2) the specific safe ty-related func tion of
the equipment can be accomplished by some other designated equipment tha t
is fully qualified and satisfies the single failure criterion. In
addition, any failure of the exempt equipment mus t not mislead the operator
or degrade the ability of qualified equipment to perform its required
safe ty-rela ted func tion.

e NRC Category III.b

EQUIPMENT NOT IN THE SCOPE OF THE QUALIFICATION REVIEW

This category includes equipment items addressed by the Licensec in the
equipment environmental qualification submittals which are (1) requited to
achieve and maintain the plant in a cold shutdown condition or (2) located
in a mild environment. Supplement 2 of IE Bulletin 79-OlB permits
deferment of 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 (RELB) or to
nuclear radiation emanating from circulation of fluids containing
radioactive subs tances. Supplement 3 of IE Bulletin 79-01B permits
deferment of the review of environmental qualification for all equipment
required to achieve and maintain the plant in a cold shutdown condition.
Supplements 2 and 3 of IE Bulletin 79-01B originally permitted deferment
until af ter February 1, 1981 of the qualification review of equipment
located in a mild environment or required to cchieve and maintain the plant
in a cold shutdown condition. Since the issuance of Supplements 2 and 3,
the NRC has determined that the review of environmental qualification for
this equipment is not within the scope of this report.

o NRC Category IV

EQUIPMENT FOR WHICH QUALIFICATION DOCUMENTATION HAS NOT BEEN MADE AVAILABLE
FOR REVIEW

L-is category includes equipment items for which qualification
docume atation in accordance with the requirements of the DOR Guidelines
or NLPF"-0588 has been cited by the Licensee as evidence of qualifica-
tion; however, this documentation has not been made available for review.
Therefore, a conclusion cannot be reached with respect to qualification of
this equipment.

/g 3-11
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3.4 IMPLEMENTATION GUIM 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 piesented in the DOR Guidelines and NUREG-0588. The primary emphasis

will be 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 ioentified as a

result of this TER. The implementation guide (TER-C5257-532) has been
prepared and issued to the :IRC. The implementation guide is either appended
to this TER or will be forwarded to the Licensee by the NRC under a separate
le t ter. The Licensee is encouraged to review that document.

.

.

I

I
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4. TECHNICAL EVALUATION

4.1 INTRODUCTION

The technical evaluation presented in this section represents the

equipment environmental qualification (EEQ) assessment for each equipment item
listed in Appendix B in accordance with the methodology prenanted in Section 3
of this report. The evaluations were conducted to identify any major

deficiencies within the Licensee'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 qualification
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 s ' vers' cases by other relevant
technical information. The major qualificatiot. 4*?iciencies 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)
presented in Section 4.2.

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

Technical evaluations of the environmental qualification of the equipment
items are presented in Section 4.4.

.
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4.2 SUMMARY OF THE EVALUATION

The following tabulations represent a summary of the results of the

equipment environmental qualification evaluation conducted in accordance with
the methodology presented 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 found to have a

specific qualification deficiency.

Table 4-3 summarizes the number of equipment items for which the Licensee ,

|has proposed a specific corrective action to resolve a qualification ;

def iciency.

Table 4-4 consists of Equipment 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.

i

!

.
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1

TABLE 4-1

NUMBER OF EQUIPhENT ITEMS IN EACH QUALIFICATION CATEGORY

NUMBER OF iNRC CATEGORY EQUIPMENT
CATEGORY DESCRIPTION ITEMS
ecs=============================================================================

I.A EQUIPMENT QUALIFIED---------------------------------------- 13
i EQUIPMENT ITEM N0(S).: 2, 3, 22, 23, 25, 26,

27, 28, 33, 34, 35, 41, 43 )

I.B EQUIPMENT QUALIFICATION PENDING MODIFICATION--------------- 7
C. EQUIPMENT ITEM NOCS).: 1, 7, 8, 9, 16, 31,

38, 38 )

II.A EQUIPMENT QUALIFICATION NOT ESTABLISHED-~~----------------- 8
C EQUIPMENT ITEM NOCS).: 4, 5, 6, 18, 24, 29,

30, 42 ) f

II.B EQUIPMENT NOT QUALIFIED---------------------------~~------- 1
( EQUIPMENT ITEM N0(S).: 11 )

II.C EQUIPhENT SATISFIES ALL REQUIREMENTS EXCEPT
QUALIFIED LIFE OR REPLACEMENT SJ4EDULE JUSTIFIED----------- 10

( EQUIPMENT IIEN :10(S) . : 1C, 12, 13, 14, 15, 17,
19, 20, 21, 40 )

.

III.A EQUIPMENT EXEMPT FROM QUALIFICATION------------------------ 0

III.B EQUIPMENT NOT IN THE SCOPE OF THE REVIEW------------------- 3
[ EQUIPPENT ITEM N0(S).: 36, 37, 39 )'

| IV DOCUMENTATION NOT MADE AVAILABLE--------------------------- 1
; I EQUIPMENT ITEM N0(S).: 32 ]
1

l

---------

TOTAL 43
c===========================================2================ ==================

|
|
|
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TABLE 4-2

QUALTFICATION DEFICIENCY SUMMARY

NUMBER OF
DEFICIENT
EQUIPMENT

NRC REQUIREMENT ITEMS
c===============================================================================

1. DOCUMENTED EVIDENCE OF QUALIFICATION ADEQUATE------------- 12
( EQUIPMENT ITEM N0(S).: 1, 4, 5, 7, 8, 9,

11, 16, 24, 29, 30, 42 1

2. ADEQUATE SIMILARITY BETWEEN EQUIPMEhT AND ,

'TEST SPECIMEN ESTABLISHED--------------------------------- 9

C EQUIPMENT ITEM N0(S).: 4, 5, 6, 11, 18, 24,
29, 30, 42 3

| 3. AGING DEGRADATION EVALUATED ADEQUATELY-------------------- 12
| [ E7UIPMENT ITEM NOCS).: 4, 5, 10, 11, 12, 13,
i 14, 15, 17, 19, 20, 21 ]
|

| 4. QUALIf iED LIFE OR REPLACEMENT SCHEDULE
ESTABLISHED (IF REQUIRED)-----*--------------------------- 14

( EQUIPMENT ITEM N0(S) : 4, 5, 10, 11, 12, 13,
14, 15, 17, 19, 20, 21, 31, 40 3

5. PROGRAM ESTABLISHED TO IDENTIFY AGING DEGPADATION----~~--- 6
( EQUIP: LENT ITEM NOCS).: 10, 11, 12, 13, 14, 15 3

6. CRITERIA REGARDING AGING SIMULATION
(IF REQUIRED)---------------------------------------- 0

7. CRITERIA REGARDING TEMPERATURE / PRESSURE EXPOSURE:

A. - PEAA TEMPERATURE ADEQUATE----------------------- 0

8 - PEAK PRESSURE ADEQUATE-------------------------- 0

C. - DUPATION A D E Q U A T E - -- - - -- - - --- - - -- - - - - - -- - - - -- - - - 1

[ EQUIPMENT ITEM N0(S).: 11 J

D. - REQUIRED PROFILE ENVELOPED ADEQUATELY----------- 2
( EQUIPMENT ITEM NOCS).: 11, 31 1

E. - STEAM EXPOSURE (IF REQUIRED) ADEQtlATE----------- 2
C EQUI?4ENT ITEM NO(S).: 11, 31 )

. =============================================================3==================

|

~

4-4.
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Table 4-2 (Cont.)

QUALIFIC ATI0tl DEFICIEf1CY SUMf4ARY

I4 UMBER OF
OEFICIENT
EQUIP.9Et!T

NRC REQUIREMENT ITEMS
======trs========================================================================

8. CRITERIA REGARDING SPRAY SATISFIED------------------------ 0

9. CRITERIA REGARDING SUBMERGENCE SATISFIED------------------ 0

10. CRITERIA REGARDING RADIATION SATISFIED-------------------- 2
[ EQUIPMENT ITE14 NUCS).: 16, 31 ]

li. CRITERIA REGARDING IEST SEQUENCE SATISFIED---------------- 1

( EQUIPMENT ITE!! N0(S).: 11 1

12. CRITERIA REGARDING TEST FAILURES OR SEVERE ANOMALIES
(IF ANY) SATISFIED------------------------------------ 1
[ EQUIFl4ENT ITEM N0(S) . : 11 J

.

13. CRITERIA REGARDING FUtCTIONAL TESTIdG SATISFIED---e------- 0

14. CRITERIA REGARDING INSTRUMENT ACCURACY SATISFIED---------- 0

15 3 TEST DURATION MAPGIii (1 HOUR + FUNCTION II!!E) SATISFIED--- 2
C EQUIPMENT ITEM N0(S).: 11, 16 3 -

16. CRITEM A REGARDING MARGINS SATISFIED (fiUREG-0588, CAT. 1)= 0

================================================================================

.

]
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TABLE 4-3

LICENSEE CORRECTIVE ACTION SUMMARY

NUMBER OF
CORRECTIVE ACTION EQUIPMENT

DESCRIPTION ITEMS
a============================ ==============rs=av======4:====================a =

1. EQUIPMENT REPL ACEt4ENT WITH QU ALIFIED EQUIPMENT--~~--------~~--- 4
( EQUIPPENT ITEM N0(S).: 1, 16, 31, 39 )

2. EQUIPMENT MODIFICATION--------------------------------------*++ 0

3. EQUIPMENT RELOCATION ABOVE SUBMERGENCE LEVEL------------------- 0

4. RELOCATE OR SHIELD EQUIPMENT FROM RADIATION SOURCE =========---- 0

5. VERITY QUALIFICATION BY ADDITIONAL TESTING / ANALYSIS------------ 0

6. EQUIPMENT RELOCATION TO A MILD ENVIRONME:4T-------------------=- 0

7. QUALIFICATION TESTING OF EQUIPMEN* IN PROGRESS----------------- 3
( EQUIPMENT ITEM NOCS).: 7, a, 9)

.

8. OTHER (FOR DETAILED DESCRIPTION SEE SPECIFIC EQUIPriENT ITLMS)-- 3
( ECUlPHENT ITEM N0(S).: 11, 16, 38 )

SCHEDULE FOR COMPLETION OF CURRECTIVE, ACTION (S) HAS BEEN
PROVIDED (SEE SPECIFIC EQUIPMENT ITEM FOR CDMPLETION DATE)-------- 4

( EQUIPMENT ITEM NOCS).: 1, 9, 16, 31 1

==================================================r.=============================

I
,

i

'

i

I ,
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Table 4-4

EQUIPMENT ENVIRONMENTAL QUALIFICATIo4 SuzuaRT Fran
samazassassassassssssssssssssssssssssssssssssssssa

E55 maassasssssssssssssamszusmusssssssssssssssssammeasssssssssssa
E5s % 8 FbC FQUIP*ENT ITEM NUNBERS 8> .y g/ samassssssssssssssssssssssssssssssssssssssssssamassammassesse ,,

{p 3001100280031004 005100610071000smasassasssammassassassassammasassssarsammaassesasssssassssssssssssssssssssssssssssssangsmasse!4091010101110128013803480858,3 sumassasus
ssmassesummassessassessemassB[[ t RRC RLnUIpEMFnTS (DEStGNATION8 Ia DEFICIENCY) ! I I I I I I I I I 1 1 1 8 3 3ga 1 =============-== =====...-======..============ g g g g g g g g g g g g g g g 8

y@;C 1. DOCUMENTED EV100MCM OF OUALIFICATION ADFOUATE-======--===========8 X l ! 3X 3X ! lX lX gX | 1X3 4 1 } |
i
t 2. SCEQUATE SIMILARITT BETdFEN EQUIPMENT AMn 3 8 I I g i 4 3 3 3 g 8 8 8 6 3,g | Test sPECinEn rsTABLISHEn-=====-================-========-====-==! ! ! IX lX1X 3 1 1 1 II I I I I Ig,

gg i J . AGI NC DFGR A D ATION EV A LU A f t D ADECU ATELT========== -===========-==== I ! ! 1X i X3 8 | 1 3X tX $X lXtX 3X 3! ' Or I 4. QUALIFIED LIFE OR REPLACZMENT SCHEDULE i i t I t t t t | t t 3 g 1 3 3[fg I ESTABLISHED (IF RE0UIRFU)========================================3 8 I | 3 8I 3 3 3 | | X | X!X 1X!X 1X l
'

gq ! 5. Ph0 GRAM ESTARLTSMED TO IDENTIFY AGIPC DEGRADATIO4-===============l ! ! 1 8 8 8 1 $ $X lX!X $X lX 3E I,

%' 6. CRITERIA REGARDING ACING SINULATION SATISFIED (IF REQUIFED)======8 8 8 8 1 1 4 1 1 1 1 8 8 1 3 3
I*

8 7. CRITERIA REGARDING TEMPERATURh/PPLSSURE FXPOSURE ! i l i t ! I t ! I I I I I I I
I A. PE A K TEM PER ATU R E A D EQU A TE ======= ==== ==== =============== 4 8 8 | 1 ( l t t t t I t 3 3 i

-

t B. - PE8F PRESSURE ADEQUATE=============================--==8 8 1 1 8 8 t i I I 1 3 1 1 1 1I C. = DURATION ADE0UATE======================================t ! I i i ! . I I I 8I I I I I II D. - REQUIRED PROFILE EpVELOPED ADE1UATELT==================l t t t t t t t t t !X1 3 3 1 1
1 E. - StrAn EXPDSURE (IF HEQUIRED) ADEQUATE ==================l I t 1 8 | 8 8 I I IXl i I I |
| 8 CRITERIA REGARDI4G SPHAY SAT 1SFIED--=============================8 8 8 I i 1 1 1 1 I I I I $ 8 II 9. CRITERIA REGAHDING SUBMERGENCE SATI5FIED-==========-=============l i i i 1 3 l ! I I I I I I I Ii 30 CRITFRIA RFGARDI9G RADIATION SATISFIED--================**=======l ! ! ! ! I L 8 8 8 8 I t i 1 1I II. CRITERIA REGARn1NG TEST SEQUENCE SATISFIED===============.-=======l | I I I I I I I I IX 3 I I I ISS I 12. CRITERIA REGAHDIMG TFST FAILUHES OR SEVERE ANOMALIES | | 1 8 8 8 3 | | 3 3 1 8 1 1 II I (Ir ANY) SATISFIED===========================================8 | 1 I l I i | 3 I tX3 3 8 I I%J
l 13. CRITERIA REGARDI4G FUNCTIONIf TESTING SATISFIED ==================l I I I I I I I I I I I I i ! I
t 14. CRITERIA REGARDING INSTRUMENT ACCURACY 5ATISFIED=================l ! ! ! ! L t t t t t t t i t 1
i 15. TEST DURATION MARGIN (I HOUR + FUNCTIOm TIME) 5ATISFIED==========l | 1 I I I i 1 8 | 3X3 3 3 ! Ii 16. CRITERIA REGARn!4G NAhGINS SATISFIED (NUREG=0508, CAT. 1)========1 ! ! ! 1 1 8 I I I I I I I I 3

s a u s ss s s s s ss s s s s s a m m a s s a s s a ss a s s s s ss s s s s s s s s s s sss s s s s s s s s s s a m a s s s s s s s s s s s s s s s s s s s s s sss s s s s s s s s s s smaa n s asss sss s s s ss sssss s ss a mo s s e s s n a
! NRC QUALIFICATION CATECORY (DESIGNATIONS X e CATEGORY) i i 1 | | 8 8 | 3 8 g | g g g g
3 ===.-=.. =.======.-======= 3 g g g g g g g g g g g g g. g g

========.==================
t ! 1.4 EQUIP 1Eh? 0UALIFIEn===========================--=============8 iX 1X ! I I I i i ! i ! i g g gi I.B EQUIPNFe? QUALIFICATION PENUING MODIFICATION =================l X l ! I I i iX lX lX I I I I i ! !! 11.4 EQUIPME4T OUALIFICATION NOT ESTARLISHED======================8 8 1 1X | X 1X [ t ! g g g g g g gi II.R E0HIPMENT NOT 00ALIFIED============================- ========8 8 g g { g g g g g ggg g g g g
i ! II.C EQUIP 4ENT SATISFIES ALL NEQUIREMENTS EXCEPT ! ! I 3 I I I I I I I I I 3 3 ;! QUALIFIED LIFE OR REPLACEMENT SCHEDULE JUST1FIE0=============l i I I I t I ! ! !X I IX 4X 8X lX 3
i

8 III.A EQUIPM117 EXEMPT FROM 00ALIFICATION======================-===l ! I ! I I I I I t ! ! ! t t t! Ill.B EQUIPMEJT NOT In THE SCOPE OF THE REVIEW =====================l ! ! | I 1 | 8 1 1 1 3 8 3 3 8 pq
$ IV DOCUMENTATION HOT MADE AVAILA6LE=============================l i I t I ! I t ! ! | 3 3 $ 3 D4
es s s s s s s s s s s s s s m a s a s s a ss a m a s as s a m a sz em s s s s s s ss s s ss ss s sa a m a z z a s s a s s a s s=ss s s s s s s s s ss s s ss s s ss s s s s s s s s s s a s u ssa mm!assassammasassassassassa EU
t CURRECTIVE ACTION SPECIFIEQ (htSICMATION: Xs ACTION SPCCIFIEL)- 1 I I I I I .t i 8 I I I 3 8 1 3 hk3 =========================== =============.===================== g g g g g g g g g g g g g g g g oni 1. Euu!PMENT REPLACFACHT WITH OHALIFIFD EQUIPMENT======--===========8 X 1 1 I I I I I t ! 3 I i 1 g i bJ "

I 2. EQUIPME1T M0DIFICATION=============-=============================8 I I 3 8 8 I I I I 3 3 8 I I I k]1 3. Equ!P9ENT RELOCATION AROVE THE SURMERGENCE LEVEL-================t ! I t ! | 8 1 1 I g i I t g g g
! 4. RELOCATE OR SHIELD EQUIPMENT FROM RADIATION $0URCE===============l ! ! I l 3 3 3 3 3 g I ! ! I I S'
! 5. VEh!FY QUALIFICATION 8Y ADD 1710hAL TFSTING/ANALTSIS==============l i I ! ! ! ! ! 1 3 i 3 3 3 N3 - [),
1 6 FOUIPMENT RELOCATIqN TO A MILD LNVIRnNMENT=======================8 1 1 I I I I I I ! ! I i i ! !

1 1 7. QUALIFICATION TESTING nF ECUIP6Eh? IN P R nG P P S 5 = = = = = = = = = = = = = = =* = = = 8 8 8 1 1 1 IN 1X 4X | t 8 1 ! 3 |1 1 9 OlaER (===SEE SPECIFIC EQUIP 4LNT ITEM IF CHECEFD===)=============! ! I i ! | 8 3 1 ! lX | 8 3 3 1
1 1 ! I i ! ! I ! ! I ! I t | | t
1 SCHEDHLE FOR COMPLETION OF CORRECTIVE ACTIO1(S) HAS PFEN PROVIDFr===8 X l t ! I ! ! ! !X l ! ! ! ! I i,

-

samassama ss amas smasassassammass asssss ss ssssusu us sssssssssss ssss sssssssss s sssssssssss ssamm a sssamassssssssssssss ssssssssss ssssssssss e s
,

I
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Table 4-4 (Cont.)

FatitPhEMT EMIRONM PT AL QU ALIF ICATION SUP= A) Y FuE r*
. .

..................................................

a ...r..............................................a....e......c =2

>| l g rbC EupIPkF 4T ITEM NffrP6RS 3

L ......................................................s......,

int 6tn17tolatnto!02n4021102210211024tn25!02680271029102930304
,$,: ....................................................................................................................................3
(jf | NRC REQUIpEFENTS (0ESIGNATinh! I . DErtCIENCY) ! I ! I t i I I : . 3 I I I I I

3 3 3 g g 3 I I g g g g g 3 g 3
7 7n ! ====== ==-====== ==--====-==========.-========

*3 1 3. DOCuMFNTrn LyIDENCE OF OHALIFICATION ADE0UATE==---===============l X 1 1 3 8 3 3 3 1X ! ! ! ! IE !Y I
[m 1 2 ADE0 HATE SIAILARITY PETWFEN E0llIPDF AT AND 3 3 8 3 1 3 3 3 3 3 3 1 1 1 1 3

g% ! TEST SPECIMEN FSTARLISHED -=============--=====================--! 3 8X [ t ! I t IX ! g g 1 | X gX !

= ! 3. AG!nG DEcRADATIoM EvALHAtED AnEopATSI.r-------=========---------==3 1X t IX 3X 3X 3 3 [ t ! I i 1 3 3

{ Er t 4. QU ALIFIED IIFE OR RFPLACFHF.NT SCHEDULE ! t i 3 ! ! ! 1 3 3 3 3 3 3 3 8
f)

1 ESTAPLISHED (IF #E0UIRED)====================-==================-8 1X 3 3X 1X 3X t 8 i t I ! I I t !ga
=E 3 5. PROGRAM FSTARLISHED TO ICENTIFY AGlhG DEGRADATION-===============8 8 3 7 1 1 2 3 3 3 3 3 I | 8 3

Q 3 6. CRITra!A REG 4kntNG ACING SIMHLATION SATISFIED (IF HE0UIRED)======t ! I I I i 3 3 3 3 1 3 5 4 3 3

1 7. CRITFRIA HFG4prING TEspERATURE/PRt:SSURE EXPOSURE: 1 i 't i I t i 3 3 3 8 I I 3 3 3

i A. - PL8K TEMPERATURE ADEQUATF=====d========================8 8 8 8 8 3 1 ! ! I | | t ! I I
I B. - PEAh PALSSUEE ADFbHATE=================================t ! I i ! t 3 3 3 3 3 3 3 8 I I
t C. - DURAT!nN ADEQUATE =========---==========================t t 3 8 3 I t i g i i i g g g I
! D. = REQUIRFD PROFILE ENVELOPED ADE00ATELY=====---==========t t | t t t i ! I i ! I i ! p 1

1 E. = STEAM EXPOSURE (IF FEQtttRET) ADEQU4TE=====--===========! ! I I ! ! I I I I I I I 3 I.

t 8. CRITERIA HFGARFJ46 S! GAY SATISFIED =--============================t i 3 1 3 3 3 3 1 1 3 8 I t t I
t v. CRITERIA REGARDING SubMERGEuCE SATISFIED ============----====wa===! ! I I I 3 3 3 8 I I I I I ! I
t to. CRITERIA REGARDING RADIATION SATISFIFD===================-=======3 X 1 1 8 8 1 1 3 3 3 3 3 3 3 3 3

-

45 I II. CRITERIA REGARDING TEST SEQUENCE SATISFIFD-=---==---========-==--t I 3 3 8 1 8 4 1 3 3 3 1 3 1

1 1 12. CRITERIA PEGARDING TEST FAILtlRFS OR SEVERE ANDMAI.!ES 3 3 | 1 3 i ! ! ! 1 8 [ t t I i
03 (Ir ANY) SATISFIED====================================-====--t ! ! I I I I I 3 | 3 3 3 8 i !

1 33. CRITERIA REGANDING FUNCTIONAL TESTING SATISFIED-============---==l 3 1 3 i ! ! ! t | 3 i I 3 3 3
=

8 14. CHITERIA REGARDING INSTRUMENT ACCURACY SATISFIED ==============a==3 8 1 I i ! I i t i i I ! t I*

i 15. TEST DURATION MARGIN (t HUUR + FUNCTION TIPE) SATISFIED ========-=1 X l 8 3 I ! I I I I 3 I I t 3 1

1 16 CHITERIA REGARDING MARGINS SATISFIED (NUREG=0588, CAT. 1)========t t 3 3 8 3 1 1 1 1 I I I 3 3 3

........................................a..m.a..............................u.......................................................
! PHC OUALIFICATION CATFCORY (DESIGNATIDNI X . CATEGORY) ! i | 1 3 3 8 8 8 3 3 3 8 i i t
! ============------======== ========-==============--== t- 1 I i 1 3 i t i t t 3 I I t i

i 1.4 EQUIPMFNT GUALIFIE0=======================================-==t t t t 3 8 8I IX 3 $X 3X 3X tX t f I
! 1.B FOUIPMEJT QUALIFICATI0h PtNDinC MUDIFICATION-==============-=1 X ! ! ! 3 8 3 I | 3 3 I i 1 g !
! II.A EQUIPMEJT QUALIFICATIOh MOT ESTABLISHED======================t ! IX t i I 3 3 8X t ! ! 1 3X tX 3
8 II.B EQUIPMEJT NOT 00ALIFIED======================================8 3 3 8 3 3 I I | t i 3 8 1 1 3

8 II.C EQUIPMP47 SATISFIES ALL REOUIRE4FMTS EXCEPT ! ! I i t ! I I ! ! I i 8 I 3 3

1 QUALIFIED LIFE OR REPLACFLEh? SCHEDHLE JUSTIFIED =============t IX ! tX 3X tX 3 I ! | I I I t ! 3

3 121. A FOUIPAFHT EXEMPT FROM OUALIFICATION-=====-==================-1 1 3 1 1 1 3 3 3 3 [ t t I g g pg

3 III.B EQUIPMENT du? IN THE SCOPE OF THE REVtEWa====================t ! I I I I I 4 3 3 3 3 3 1 I 3 DO

I IV DOCHMENTATION NOT 4ADE AVAILABI.E=============================4 3 8 [ t 3 i i ! ! ! I i 3 3 g }2
.....................................s.............................................................................................. ,,

3 CORRECTIVE ACTION SPECIFIED (DESIGNATIONS X . ACTION SPECIFIFD) I t ! ! ! I I t ! I i ! 3 | t t (n
! ====-=================--=== -===-============================== 3 3 I I I I I I I V I ! ! I I I b3

O
3 3. EQUIP 1ENT REPLACFMENT WITH QUALIFIED EQUIPMENT==================-1 X [ t t I ; I [ t ! g 3 [ t g [
! 2. FOUIPMENT N0nIFICATION==========================================-3 1 1 3 ! ! I I I I I 3 | t ! I g

1 3. EQUIP 9ENT RELOCATION AROVE THE SuuMERGENCE LEVFL=================3 3 3 8 I I I ! ! 1 3 3 3 3 3 i S'

I 4. RELuCATE OR SHTELD EQUIPMENT FROM RADIATION SUURCE===============I t ! I 1 [ t t j t 3 I ! ! I t }
t S. VERIFY QUALIFICATI0J BY ADDITIOaAL TESTING / ANALYSIS ==============3 1 3 3 3 1 3 t t 3 3 3 1 3 1 3

1 6 EOUIP4FJT pef.0 CATION TO A NIlD FNVIhnHHENT===========-===========t ! ! ! 1 1 1 1 1 1 1 3 3 I 3 3

! 7. nUALIFICATIO4 TESTING of EQUIPMENT IN PH0GRESS===================t ! 3 1 3 3 3 3 3 3 3 1 3 3 3 3

i H. OTHER ( SEE SPFCIFIC EQUIPMENT ITEM IF CHECFED .)=============3 X 1 3 i ! ! I I I I t i 1 ! ! I
! l ! I i i t i 1 3 8 8 3 1 8 [ t
i SCHEDHI.E FOR C04Pt.CTION Ur CORRFCTIVE ACTlaM(S) HAS HEEN P RO V I f 2 Eta === | y 3 1 3,. t, t 1 3 3 3 g 3 8 3 3 3

.s...................................==.............................................n.........................................c.....

-- -- - ---- - - - _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 4- 4 (Cotit. )

Fu't!PMENT EdVIR0h4F1T AL QU Af.3FIC Afith SUMPAkt FUPM
c_ samassamosasassessmassazassssssssssssssssssssssssa
EM
c- assassssssssssssssssssssssssssamassassssssssssssssssssssssses

*S 3 FFC E441PvF3T ITEM hUNBEPb i

7-[:. massessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssoas

assassessa.assessoas..assssamas.sss..smass.essemasses.sammans
| _g 1031103730331034tn351u3630371036103930403041304240438 3

3

E3 i NRC REQUtRE4ENTS goESgquATID4s X a DEFICIENCY 1 1 3 8 I t i ! I
,t a,t t t t ap;p i ._============== ============================= 1 1 [ t g i i g 3 3 g ! ,

,u ! 1. DOCdsE4TFD EV1nE4CE OF nUALIFICATION ADEOUATE====================3 1 1 3 1 3 3 3 3 1 1 1X t ! Ij$ 1 2. ADEQUATE SIMILARITY RETeEEN Fuu!*eFNT A4D 3 8 3 3 1 3 8 g I i 1 1 I Igg ! TEST SPECIME1 ESTA9LISHEC================================-=======t t t i 1 3 3 g g g g 33 3 3 g

} :r 3. AGING DEGPADATION EVALUATED ADELUATLLY===========================3 1 1 1 1 3 1 g 3 3 8 I i 1 g
g () 1 4. QUALIFIED LIFE OR RFPLACEPF37 50HEDULE t i 1 1 3 3 g g

*

3,g 3 g g g
g i ESTARL SHEN (1r ReoUiPEoi=============================.==========t X t I i 3 3 1 3 86g t 8 I I 3 8t 5. PEnGR AM ESTA4LTSHED TO IDL% tit'Y AGING DLCRP u ATION==========o=====t t 1 ( [ [ g g i g g g g g g

-

Q ! 6. ChtTERIA RFG4kDING AGING SIMULATILN SATISFIFD (IF REQUIRED)======3 3 3 3 1 't g g g 3 g g g g g
1 1. PRITERIA REGARDING TFMPERATURE/PPLSSHFE EXPOSU'Es t I ! ! ! t 1 4 3 3 3 3 I I II A. = P E A F. TEMPERATdRE ADEGUATE==============================t 1 8 8 1 1 1 l' I 3 8 3 3 3
8 a. - PEsK PRES 40mE ADEGuAfg=====-===========================g 3 ! I i g g g g g g g g g g
I C. = DURATinM ADE0UATE======================================1 3 3 3 8 3 3 3 3 I i t t t !
I D. = REQUIRED PROFILE ENV ELDPFD ADEQU AT ELY= ================= 8 X ! ! 3 3 3 I 1 3 1 1 4 3 3 g
! E. = STEA4 EXPOSURE (IF DEQUIPED) ADEQUATE==================t 1 1 1 1 8 3 3 3 3 3 3 g 3 g g
1 8. CPITERIA RFCARDING SPRAY SATISFIED====================+w========1 1 1 1 3 8 I 1 3 3 1 1 8 g i! 9. CRITERIA REGAkDING SUB*ERGFNCE SATISFIED=========================t t 3 3 3 8 8 3 1 3 8 g 3 1 3
1 10 CRITERIA SEGAMPl*G RADIATION SATISF1ED===========================t y 1 1 1 1 1 1 I g i 3 3 1 g 8

43 1 13. CRITERIA REGARD 1hG TEST SEQUENCE SATISFIFD ======================1 1 1 1 1 1 I 4 3 1 1 3 1 3 It i 12. CRITERIA REGARDI4G TFST FAILUBES GR SEVERE AHOWALIES I i 1 3 1 1 3 1 3 3 3 4 5 3 1
i

ND h (IF Adf) SATISF1ED===========================================t ! ! I I 3 I i 1 ,3 3 8 1 1 1
1 13. CRITERIA REGARDING FHlCTIDFAL TESTING SATISFIFD==================t i I I 3 ! ! ! 3 3 3 1 8 3 4
8 14. C".1TERIA RFGARDING IhSTRULE%? ACCHRACY SATISFIED =================l ! ! 1 3 8 1 2 3 4 -3 1 4 4 8
1 15. TFST DURATIC1 PARGIP (t HOUk + FUNCTinM TI8E) SATISFIED ==========8 t ! I I 1 4 1 3 3 t t t 3 1
! 16 CRITEPIA PEG 4HDING 4AkGIN5 SAT!SFIED (NHPEG=0588. CAT. 1)========8 8 t 3 1 4 .! ! 3 4 ! ! t t 8
musussssssssssssssssssssssssssssssssssssssssssssssssssssammassassassamasassaasusssssssssssssssssssssseumsssssssssssssssssssssssssssa
i NRC QUALIFICATION CATECORY (DESIGNATI0Hs I a CATECnky! ! ! I t t t I ! ! 3 3 1 3 1 3
t ===-====================== ==-======================== 1 3 1 1 1 1 1 1 : : 3 3 3 3 3
8 1.A EQUIPMENT 094LIFIED=====--===================================3 1 8X txiX 1 l- t t t txI i1 3 3
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i
! 4.3 METHODOLOGY USED BY THE LICENSEE
4

This section includes observationa concerning the Licensee's
,

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

'
4.3.1 Aging and Qualified Life

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

I information in the 90-day response [40):

,,g

The aging aspects of equipment in harsh environments have been addressed
by reviewing the documentation references and determining (1) if thet

thermal aging parameters chosen and used in the tests are supported by
}, adequate documentation or references, (2) if radiation aging was
. addressed, (3) if humidity aging was addressed, (4) if ambient vibration

j; 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 areJ

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 above review items have not been addressed in.

i the qualification 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 manuf acturer's material data and activation energy data
f rom 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, analysis, 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 AIF's position paper on 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 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 cor.ditions of that type of equipment.

Periodic visual inspection of materials in the equipment which areo
subject to aging degradation.

,

o Periodic review of maintenance records by engineering personnel to
detect trends of f ailures caused by material degradation.

Periodic testing of insulation integrity on represencative samples ofo
categories of equipment (totors, solenoid, etc.).

Periodic review of operating and maintenance records not related too
f ailures (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."

The Licensee response adequately addresses the concerns idantified in the

TER [37] and the SER [39]. Because of the uncertainties in predicting "long

l lifetimes - such as plar.t life" as noted in EPRI Report NP-1558 [1417], the
Licensee should include all safety-related equipment in the surveillance j

program. Parameters indi:ative of degradation (whether caused by thermal |

effects or other environmental parameters) should be monitored.

| 4 4-11
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4.3.2 Completness of Equipment List

In Attachment A to Reference 40, the Licensee provided a rationale for
excluding equipment located outside containment from the list of safety-
releted equipment to be considered for environmental qualification. An
evaluation of chis rationale is provided in Appendix C to this report.

In addition, the Licensee raade the following statt.2nts in Reference 40
regarding the complateness of the equipment list:

"It shouM be noted that information associated with cold shutdown
equipment 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 Rep, ort (TER) relative to
exposed cables in containment, it should be noted that there 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 ne Licensee has satisfactorily responded to the

concerns of the SER reguding the 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 quired because there is no safety-related containment spray
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

i
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t

higher than average temperatures in the upper regions of the containment
that can oxist due to stratification especially follouing a postulated
MSLB. Use of the steam saturation temperature corresponding to the total
building pressure (partial pressure of steam plus partial pressure of
air) versus time will provide an acceptable margin for either a postulated4

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
follows:

,

"A saturation temperature profile has been plotted corresponding to the
containment pressure profile. This profile has been added to Figure f

III.1-1 and has been labeled I,,e. 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 stratification. -

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, components within the shield wall are
located at very. low elevations or operate very quickly for protsetive,

f unc tions. Therefore, we consider the use of T,at for equipment
quai.ification to be inappropriate at YR. However, we have compared,

T Profiles to the test profiles of equipment in containment and find] sat
4 that equipment tests generally envelop the Tsat Profile."

.

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

4.3.3.3 ' Temperature, Pressure, and Liumidity Conditions Outside Containment,

Section 3.4 of the NRC SER [39] states:
J

"The Licensee has not provided the temperature, pressure, and humidity
values associated with a HELB outside containment. The Licecaee has
considered the containment to be basically the only ' harsh' area in the
plant, with all other areas (such as the Turbine, Primary Auxiliary, and
Service Buildings) considered as ' mild' areas. The Licensee has used

i ambient temperature conditione in some areas outside containment. The
staff considars saturation temperature at the peak pressure resulting.

f rom 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)

i
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could be postulated were evaluated to determina what safety-related,

equipment in those areas would be subjected to the resulting harsh
envirocaent. It was determined that for all HhLB outside containment,
the safety related electrical or instrumentation equipacqt subjected to t

the resulting hostile environment was not required to mitigate the
consequtaces of the pipe b cak. All of the electrical and instrumentation r,

equipment uquired to mingate the consequences of each pipe break is
located in areas where the environment 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 HELB and the equipad in the area f rom the
Master List of Reference (c) [1], Appendix I affected by the re vitant

' harsh environment is compiled as Attachment (A). Based on the information
contained in Attachment (A), note of this equipment is required to
mitigate the . insequences of the various "?I.'' :onsidered."

( Evaluation of this Licensee response is contained in Appendix C of this
Technical Evaluation Report.

4.3.3.4 Radiation

In the SER [39], the NRC stated:
.: .

i "The radiation service condition provided by the ucensee is of the ordry
of 2.4 x 610 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 usei

the service conditions provided in the DOR Guidelines for both Gamma and
Bete radiation. If the former option is chosen, then the analysis
including the basis and assumptions used in the analysis and a sample

. calculation should be provided. A required value outside containment of
I 2.3 x 106 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 ecceptable."

: In f.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%.f

' The Yankee model for both Beta and Gamma dose is a target at the center
of a spherical cloud having the volume 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 year

nklin Research Center
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dose in the containment is 2.4 x 106 R (against the inside wall of the
steam generator cubicle) which assumes the airborne source term in the
cubicle is the major contributor."

,

The Licensee response quoted above resolves the concern contained in the

SER [39].

_
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l

4.4 EQUIPMENT ENVIRONMENTAL QUALIFICATION EeALUATION

The evaluation presented in this section of the report includes, 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.

,

i-

)
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Ef 1 EQUIPMEh? ENVIS0ttFNTAt CUAl.IFICATION 1

>q ! EQUIPPENT ITE4 CHECFSMEET INpFX !ya samassassasasses wisssssssssssssssssssses
y3
5E
E3 FRC
pfD ITEM
,w NO. COMPONENT MAwuFACTURER MODEL NH4RfR LOCAftns
@ sasssssssssss sssss ssssss ss ss ss s ss sss s ss sss anmu ss ss sss s s s ss s s sssss s ss ss ss s s s s s s s s s s s s a m a s s e n e s s a s s a a rr-se r.e s am m a a s s esa s ss s s ss s s s s s s s s a
3 1 30LEh0!D VALVr Att'onATIC 373610V VAPvd OjsTAIMER, FLEV.tt05'y:r 2 SOLEWnID VALVE )ALCUR V5265L309 VAP0k Cn4TAIWER, ELEV.tt05'

3 {} 3 MOTORIZED VALVE ACTUATOR LIMITORQUE S4nt SM900,Spn000 Pas, VARIDUS FLEVATIONS( 4 MOTORIZED VALVE ACTUATOR LIMITOPOUE SMA2 WAROR CONTAlnER, ELEV.1062'=0**3g 5 MOTORIZED VALVE ACTUATUR LIMITnkOUE P AA1 VAPOR CnhTAIMER, ELEV.1066*=106R*
' 6 RADIATION DETFCTOR VICTOREEE 877 VAPOR CONTAIMER, VARIOUS El.EVAIInNS

7 ACCFLFROPETER BABCOCR & WILCOI ND VAPO 4 CONTAIMER, ELEV.1115'
8 AC00STIf 'RANSMITTER RADCOCM & WILC0K ND VAPON CONTAleER, ELEV.1115'
9 THERPOC#='PLE THLRho ELECTRIC W E SPEC 676511 VAPOR CONTAINEn ELEV.1000'g
to LEVEL ThAdS9ITTER ROSEMOUMT 11534 PAB, LnmER I.FVEL
tt LEVEL TRAN?MITTER FISCHER AND PORTER 13D2495JBNS VAPUR CONTAINFR., CLET.3079'
12 PRESSURF sdAN9MITTER ROSEMOUNT 3152 VAPOR CONTAIMth, ELEV.1105'
13 PRESSUNE TRANSMITTER ROSEMOUNT 1153GA9 VAPOR CONTA}3tu, ELEV.1105'
14 PRESSURE TRA:4S4ITTER RosFMOUNT 1153GA9 VAPOR C04TAIFEA, ELEV.itto'

g. 15 PRESSURE TRANSMITTER ROSEh0047 18534 PAB, L0eER I.EVEL
i 16 PRESSURE S4 ITCH STATIC =O= RING 70201n0 VAPOR CONTAINER, ELEV.1105*
** 17 ELECTRIC MOTOR ELF.CTRIC MACHINERT SC PAB, ELEV.1022'=S''d 19 ELECTRIC NUTOR GENERAL ELECTPIC SK404AK174 PAR. ELEV.1022'=B'

19 ELECTRIC MOTOP WESTINCHOUSE 12Y51239 VAPUR CONTAINER, ELEV.ttet*
20 ELECTRIC MGTOR WFSTINGHOUSE CSP PAB, loner LEVEL
21 ELECTRIC MOTOR NEST 74CHOUSE CSP PAS, ELEY.1022'=ge
22 ELECTRICAL CARLE CEbFFTL CABLE XLP PAR, VARIOUS FLEVATIONS
23 ELECTRICAL CAmLE f"LLYlh 1NSULATED WIRE II.P/HEOPREhE PLR, VARiollS ELEVATIONS
24 ELECTRICAL CARLE 0A0417E STTREME/bHTADIE4E PAB, VARIOUS EIZVAT1058
25 ELECTRICAL CARLE CONTINENTAL WIRE XLP/HTPALon VAPnR C047414FR, VARIPUS EI.EVA!!Od4
26 ELECTRICAL CABLE GENERAL CARLE MINERAL INSULAIED VAPOR CONTAINER, VARI 0 tis El.EVAT10a6
27 ELECTRICAL CARLE ROCEBESIUS FIREWALL III VAPUR CONTAIPER, VARIGHS ELEVAT!DAS
20 Et,ECTRICAL CARLE ROCKDr$TOS SILICONE RUBBER /ASRESTOS VAPOR C04 TAI 4FR, VA9!0t*5 ELEVATInh5
29 ELECTRICAL CARLE SIMPLEX BUTTL/PVC OUTSIDE VAPnn C0hTA19ER
30 ELECTRICAL CARLE SIMPLEX PE/PVC DJTSIDE VAPnB CONTA!kEP
31 Et,ECTRICAL PE4ETRATION ClllCACD BRIDCE AND IRON FILLp FAHRICATION VAPOR C04TA14ER, VARInOS Bif.VA130A3
32 ELECTRICAL PEMETRATION WESTINGHOUSE ND VAPOR C09fAlmER, V ARI0t'S ELEV ATIO*.6 el
33 FEEDTHROUGH ASSEMRLV CON 4X ND VAPOR Cn4 TAI 1ER E9
34 TERMINAL PLOCK MARATNO4 6012R DUTS10F WAPOR COFTAINER $'35 TERMINAL RLOCK WESTINGHOUSE $42247 VAPOR CONTAI9ER, VARIOUS 7tTVATIO%S C) ,

! 36 El.ECTRICAL CONTACTOR GOULn At03Cl2 W/CONTpnl. TRANSFORPFR PAR, EI.E V .10 2 2 *= R * Ln
37 ELECTRICAL ConTACTOR GOULD 203273 W/CONTRCL THAFkFnEMER PAB, EIEV.1022'=0* ($3R MnTOR STARTER WESTINGMOUSE A280HICAT PAB, El.EV.1022*=8' %J
39 MOTOR CONTRnb CENTER t:FSTINCHOUSE hD PAB, FLEV.1022'=R* I
40 MOTOR C04THOL CEMTER WESTINGdOUSE ND PAR, ELEV.8022'=0* j[
41 Sd1TCHGEAR GEbERAL ELECTRIC AFDS 400 VOLT PAR. El.EV.1022'=R* go
42 RATTERT SWITCHbnARD WFSTINGHnUSE CDP PAP
43 BAFTERT C AND 0 EUIS PAR, El.EV. t G22 '=R *

I

'

. _ _ _ _ _ _ . _ _ _ _ - - - - - -

.



.

A NRC Contract No. NRC-03-79-118
Ubbronk!!n Research Centn FRC Prclect No,C5257 Page

,

A Devaxm of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa. 19103 (215) 448 luco FRCTask No. V&3

EEUlPMENT ENVIRONMENTAL QUALIFICATION REVlEW OF EQUIPMENT ITEM NO. I

m-

Equipment Item No. 1 (Installed equipmunt to be replaced by Equipment Item 2)
Solenoid Valves Located Within Containment
Atkomatic Model 32861-CV ~

Actuates Hydrogen Vent Valves (HV-SO'l-1, -2) -

Licensee References 17 and 1215
Required Operating Time: Lcng term
TER Checksheet No. 1
Reference 37, Secticn 4.6.2
Licensee Submittal: HV1 (1}; FRC-designated Page II.7-1

.,

.

.

DESIGNATI?N FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONE:
(See Section 3 of this TER for Legend)

R, T, QY, RT, P, H, CS A, S, h , M, I, QM, RPN, EXN, SEN, h 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, k , 'Dd, M
System Consideration Review h , It(, W M, M, 4C

| Equipment Environmental Qualification Review $4, Skl, SC, StLe $4, SC,
5jl, 9)(, )(, M

Installed T4I Lessons Learned Implementation M, % '

Equipment Summary

Maintenance and Replaccent Schedule Summary M, 74, A



AA NRC Contract N2. NRC-03-79-118
du Frinkhn Rae:rch Center FEC Project NO. C5257 Pag] )

A Dmsion of Thi Fernkhn Insntuti FRC Assignm:nt N;.13 |b
'

20th and Race Streets. Phita . Fa 19103!215)4481mo FRC Task No. F4_7
..,. -

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /

St14MAPY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

d Tne Licensee (has/hr -t) 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 ' resented information which shows there are nop
outstanding qualification deficiencies.

Y The Licensee (has/he; ::t) proposed a corrective action for this equipment
item whose qualification has not been fully established.

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

1 Corrective action specified by the Licensee:

_.2, 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
Qualific& tion 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.

g The Licensee (has/nes an) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
&ction ?)MZ M du .)g

| 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 II.c Qualified Life Deficiency

@ Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available
i

|

t
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'

Ubranklin Research Center FRC Project No,C5257 Page

A Dmuon of The Frankhninstnute FRC Assignment No.13 2 -

20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task Nc. R7 |
|

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. /'

|
EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

|

i

DESIGNATION:

T'RC REQUIREMENTS X = DEFICIENCY _

Documented Evidence of Qualification Adequate 1
Adequate Similarity Between Equifment and Test Specimen Established ,

Aging Degradation Evaluated Adequately
'

Qualified Life .or Replacement Schedule Established (If Required)
Program Establishad to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Tempera:ure/ Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
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 Anom:2U es

(If Any) Satisfied __

Criteria Regarding Functional Testing . Sat!sfied
Criteria Regarding Instrument Accuracy Satisfied
T st 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 X
II.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
IV Documentation Not Made Available

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

.
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A NRC Contract N O. NRC-03-79-118
(J0brinidin Rese:rch Centr FRC Project N3. C5257 P g3

A Dwison of The Frankhn Inst:tute FRC Assignm:nt No.13 30
20th and Race Streets. Phda.. Pa. 19103 (215) 4481mo FRC Task No. O3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. i

LICENSEE RESPONSE 'IO NRC SER

Yankee Rowe has previously provided documentation references which ,

provide a high degtee of confidence that the existing Atkomatic |
!solenoid val ns will perform their intended function. However, the

documentation does not meet DOR guidelines, so Yankee Rowe will replace
these ulves seith qualified solenoid valves as indicated by the revised
worksheet.

.

tuo to advances in equipment design, this equipment is slated to be replaced
during the next available outage censistent with equi;=ent delivery ti=e

l

,

requi ge-nts.,

.

O

i

. __ . _ _ _ _
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@O0henk!!n R;se:rch C:nt:r
NRC Contract No. NRC-03-79-118

U FRC Project N2. C5257 P:g3

A DMsion of The Frankhn Institute FRC Assignment N2.13 |c
10th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRCTask No. 4 6 3

EEUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3

Equiptent Item No. 2 (Replacement equipment for Equipment Item 1)
Solenoid Valve Located Within Containment
Valcer Model V526-5820-9

~

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

Licensee Referen:e 1835
Required Operatittg Time: Long term
TER Checksheet No. 2
Licensee Submitta1: HV1 [40]; FRC-designated Page II.7-lR

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

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

Notstated,[Notapplicabl@

LISTING OF APPLICABLE CHIrKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Sumnary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms -2 )

Licensee Response to NR:: SER J d, M , M;, :)(,
System Consideration Review M , M , M , M , % 4C

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se,mSf,g
54, 5ti, 54., 54 Se )z

Installed 'laa Lessons Learned Implementation %, M
'

Equipment Suntary

Maintenance and Replac9 ment Schedule Summary M, nit, 74

.

_ __ __



A NRC Contract N 2. N RC-03-79-118
000hr:nklin Riseirch Cantir FRC Project N3. C5257 Pag 3

A Diwson of The Frankhn losr:ute FRC Assignment No.13 |b
20th and Race Streets. Phda-. Pa 19103 (215) 448-tmo FRC Task No. 96

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICA3LE:

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 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 2hield 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/has 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.
1 -

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

Qualified II.c Qualified Life Deficiency
,

I.b 1%dification III.a Exempt|

| II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available
'

|

Rx k /+ W h "* !



ehranklin Research Center
.NRC Contract No, NRC-03-79-118

UO0 FRCProjectNo C5257 Page
A DMaon of The FranklinInstrute FRC Asal0nment N3.13 2
20th and Race Sweets. Phda.. Pa. 19103(215) 448 1000 FRCTask No. MU

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
'

Adeq~uate 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 Adequate
o Peak Prest.ure 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
Tzst Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:
NRC OUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified X
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
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualificaticn Review

( IV Documentation !bt Made Available

.~

.



/% NRC Contract N2. NRC-03-79-118
000h Franklin Research Center FRC Pr; ject N D. C5257 P:ga

A Dwision of The Franklin Institute FRC Assignment No.13 5
20th and Race Streets. Phila . Pa. 19103(215) 448 1000 FRC Task No.j4 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. =2

Checksheets [ a b f[ have been removed due to the

proprietary nature of information contained therein.

;

. - - - - - -
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4 NRC Contract No, NRC-03-79-118 I

UOOU Fr:nklin Rese:rch Canter FRC Project N3.C5257 P g] I
A Dwwon of The Franklin le:ut2 FRC Assignm:nt N .13 ja
20th and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRCTask No. 4 A 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

I'

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

,

Actuaces Valves 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
Licensee Submittal: SI8 [40]; FRC-designated Page II.10-7

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

R, T, Ol', RT, P, II, CS , h 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

Sununary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Lt.censee Response to NRC SER 3a, 34, A 3tL

System Consideration Review 4a(,4h, M,44, M,4( j

Equipmer.t Environmental Qualification Review St, %, scc, !NL, %, 5f,
5g, Sh, Si, 3d i

l

Installed TMI Lessons Learned Implementation % , dik
Equipment Summary

Maintenance and Replacement Schedule Summary T(, hi, M.

I
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/% NRC Contract Nr. NRC-03-79-118
000hrinklin H:serrch Cent;r FRC Project N3. C5257 P g2

A Dmson of The Frankhn Inshtute FRC Assignment No.13 |b
20th and Race Streets. Phita . Pa 19103(215) 448 1000 FRC Task No. 4'd

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/hre ^^t) provided a response to the SER concerns.

The Licensee (has/hr.; .~L) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

1 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 e.bove 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/has 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 CA'"EGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of tiis TER for Legend)

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 Qualifief IV Documentation Not Available

. _ _ - - _~



l A NRC Contract No. NRC-03-79-118
000 rinkhn R:se:rch Ccnter FRC Project ND.C5257 Pag 3

A Dimon.of The Franklin Institute FRC Assignment No.13 2
20th and Race Streets. Phita . Pa. 19103 (215) 448 1000 FRC Task No. M4 8

1

EQUIPMENT ENVIRONMENTAL QUALIFCATION REVIEW OF EQUIPMENT ITEM NO. :8_.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradatica 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 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)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified j
I.b Equipment Qualificatioit 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
III.a Eglipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

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

I
!
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#% NRC Contract N3. NRC-03 79-118
li!$hrznklin R:se:rch C:ntir FRC Project Ns. C5257 Pag 3

A Division of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phda.. Pa 19103 (215) 448 lM FRC Task No. 463

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3 |
l

LICENSEE RESPONSE TO NRC SER

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

.

i

9

i
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A NRC Contract N 3. NRC-03 79-118
lj00 Fr:nk!in R:seirch Ccnt:r FRC Project N3. C5257 P go

A Division of The Frankin Institute FRC Assignment No.13 5f
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. 463

_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. :3_
_

(
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A NRC Contract N 2. NRC-03 79-118
000Ersnklin R:se:rch Ccnter FRC Project N 2. C5257 P:g3

j A Division of The Franklin Institute FRC Assignment No.13 5g
20th and Race Streets. Phila . Pa 191031215) 448-10m FRC Task No. 4-(23

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3_.
l
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egrFunklin Research Ccnter NRC Contract No. NRC-03-79-118
tid 0t FRCProjectN2 C5257 Pag 3

A Division of The Frankhn instrtute FRC Assignment No.13 Sh
20th and Race Streets. Phde.. Pa. 19103 (215) 448 lW FRC Task No. 4/:t3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1
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NRC Contract No. NRC 03-79-118 I
6[['krrnkhn R:seirch Ccnt:rLOO FRC Project N2. C5257 P:g? j

A Dwmon of The Frankhn Institute FRC Assignment No.13 5ft
20th ard Race Streets. Phi!a.. Pa 19103(215) 448-1 % 0 FRC Task No. 4M

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d. I

NOTES:
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As NRC Contract No. teRC-03-79-118 Pag 3
000W, ne n R: search Ccnt:r FRC Project No. C5257

A DMs.u of The Frankhninstitute FRC Assignm:nt NO.13 |a
20th and Race Streets. Phila.. Pa 19103 (215) 448-le FRCTask No. U6 3 ,

EQUIPMENT ENVIRONMENTAL. QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. V| ;

4

Equipment Item No. 4
Motorized Valve Actuators Located Within Containment
Limitorque Model SMA-2
Safety Mjection Valve (CS-MOV-535)
Licensee References 25, 42, 659, 662, 960, and 2876
Required Opersting Tine: 0.5 hours
TER Checksheet No. 4
Reference 37, Section 4.5.2.1
Licensee Submittal: SI9 (40]; FRC-designated Page II.10-9

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

R, T, gr, Rr, P, H, CS, h S, (R) , M, I, QM, RPN, EXN, SEN, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents ,Checksheet Page No.

laEquipment Item

Sununary of Licensee Responses to the NRC SER lb

2Equipment Environmental Qualification Summary Forms
3a, 54, M, MLicensee Response to NGC SER

System consideration Review %f M,4(, M, M,Sf

Equipment Environmental Qualification Review Sa , 'Di, M, 54, Sd , 5 f ,
5g, Sh, Si, 54

,

Installed TMI Lessons Learned Implementation %, 84
Equipment Summary

Maintenance and Replacement Schedule Summary M, M, 24

- - _ _ _ _ - _ _ _ _ _. -,



A NRC Centract Na. N RC-03-79-118 *

LOO rtnklin R:seach Centa FRC Prcject N2. C5257 Pag 3

A Dwmon of The Franklin Institute FRC Assignment No.13 |b
20th and Race Meets. Phila . Pa 19103(215) 448 1000 FRC Task No. MSO

EQUIPMENT ENV!RONMENTAL QUALI.*lCATION REVIEW OF EQUIPMENT ITEM NO. _f/
i

. .

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

d Tne Licensee (has/.6 uvi.) provided a response to the SER concerns.

d The Licensee (has/k ; r.et; sp wifically 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 (hae/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 detion 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 inter 2m ,

;

| operation. I

l
'

The Licensee (has/has not) provided a schedule for the proposed 1

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.

DESIGr?P. TION 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 Mcdification III.a Exempt

M Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

__
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.* sib NRC Contract No. NRC-03 79-114
5 3 Frnklin R: search Center FRC Project No.C5257 Page

A DMeson of The FrankhnInstuHe FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 444-1000 FRCTask No. W8

EQUIPMENT ENVIRONMENTAL QUALIFICATION HEVIEW OF EQUIPMENT ITEM NO. 4

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = CEFICIENCY

Documented Evidence of Qualification Adequate Y
Adequate Similarity Between Equipment and Test Specimen Established X
Aging Degradation Evalusted Adequately

- Y
Qualified Life er Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisried (If Required)
Criteria Regarding Temperature / Pressure Expoeures

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) i

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
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
IV Doczaentation Not Made Available

.

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

.-

- _ _ _ _ _ _ _ _ _ - - _
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ll00benklin Reecrch Ccntsr FRC Project NO. C5257 PagJ

A Dwon of The Franklin Institute FRC Assignment No.13 3o. |
20th and Race Streets. Phila.. Pa. 19103(215) 448-1 2 FRC Task No. 4b3

(

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

_

LICENSEE RESPONSE TO NRC SER

Qualification documents associated witn 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
79-013 worksheet.)

|
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!

l
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AA NRC Contract Nr. NRC-03-79-118
000br:nk!!n R;se:rch Ccnt:r FRC Project Nr. C5257 P:g3

A Dmsson of The Frank!.n Institute FRC Assignment No.13 50
*

20th and Race Streets. Phila.. Pa 19103 (215) 448 lW9 FRC Task No. 4b3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines X ; NUP'.G-n588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFIGTION (X OR
_(DOR /0 588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
EQUIPMENT DESCRIPTICN ! ! !
Equipment Type ! NTC%.1LEh ! M OTO # l EEb vat V6 !

, V At v . ACT14 GTod .
. ACTt4 AT0fL *

Manufacturer's Name ! ! !
'' * U E N-

(5.2.2/-/-) ! '- W ' T0" # ! !
. . .

smB- X-- -

Mcdel Number (5.2.2/-/-) ! SM A ~ 2- ! !
. _ . _ _

|

! ! 19 5 # 42! pois.tSe rial Num'Jer ! !-

f- I! ! !
Features / Mounting ! ! !~ _ _ _

(5.2.6/-/-) ! ! !
! ! !

Connections / Interfaces ! ! !~
-

(5.2.6/-/-) ! ! .

Location / Elevation . C.c oT Aio M O T , 8. H TOOLA T
~

! ! !
Equipment ID No. !c.5 - tH v - 535! !

-

! ! !
QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) g!. .

; i s 42.1 - % ;|MOO g
'!Report ID Number

(p - 3 - N,)Qp*ff |*

Report Date !4-3-8) .

: p r.(! ! -

Li m . , o c aue
Issued by ! % . ,

*

j! .

Prepared for ! V AE C- ; L % T 0e axe
.

. .

D# " 15 -

!Referenced Reports * c4/f 3 ; .

Qualification Method ! pu,}Ln s ! SiniAtTAMEctAS Aub ;. .

*

SEQiGNTI AL. TEST(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ! .

I! ! ,

OUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! ! !

(5.2.5/2.2.9/2.2.9) 1 ! !
! ! ! j

Operating Conditions ! ! !

(-/2. 2. LO/2. 2.10 ) ! ! !
i

Ioad/ Cycles / Voltage / ! ! ! |

Current /Freq. ! ! !

I
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h NRC Contract No. NRC-03-79-118
000#r:nklin R:se:rch Ccnt:r FRC Project NO. C5257 P:g3

A Dwtsson of Th2 Frtnkhr Institut2 FRC Assignment No.13 5f
20th and Race Streets. Phila.. Pa. 19103 (215) 448-M FRC Task No. 443

t

i F.OUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. 4
__

norzs:
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"C. 2- The below listed actuator moters contain materials similar to or better
than'the motor used on the actuator qua!ified in our Report 60003. On this
basis, it would be our opinion that Report 60003 could be used to sup:: ort the
capability of the motor only (not including brake) to withstand radiation
only to the level stipulated in the recort."
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A Dimon of The Frankhn Insntute FRC Assignment No.13 5g
2fMh and Race Stree:s. PMa . Pa 19103(215) 449 1000 FRC Task No. 4(o3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

NOTF.S
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NRC Contract NO. NRC-03-79-118
pE,:nunn a: :uB 1cs c:ni.r FAC Project N:. C5257 pag')~

A DMseon of The Frankhninuitute j /RC Assignment No.13 5h'

20th and Race Streets. Phde.. Pa. 19103(215) 448 1000 ; f- AC Task No. 46 3 ,
u .,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4 I
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NRC Contract N3. NRC-03-79-118
nklin R:se:rch Center FRC Project N:;. C5257 P g3

A Divmon of The Frankhn Institute FRC Assignment No.13 59(
P'4h and Race Streets. PW.. Pa 19103(215) 448 1000 FRC Task No. 4ls 3

1
,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4
|

NOTES: ;
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4 NRC Contract NO. NRC-03-79-118
bObu Frrnklin R se:rch Cant:r FRC Pr ject N:. C5257 P;g2

A Dwision of Thr F,inkhn Instituts FRC Assignm:nt N3.13 |c
20th and Race Streets. Phila . Fa. 19103 (215) 448-1000 FRC Task No. 4 6 3

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

_

Equipment Its :lo. 5

Motorized Valve Actuator Located 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, Sec tion 4.5.2.2
Licensee Submittal: SC1 [40]; FRC-designated Page 11.11-1

|

|

|

|

|

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ON1:Y_:
(See Section 3 of this TER for Legend)

R, T, QT, RT, P ,, H, CS, @ S, (R), M, I, QM, RPN, EXN, SEN, h RPS, None,

| Not stated, Not applicable
!

LISTING OE Td)PLICABLE CHECKSHEETS:
|

| 1 Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC sex lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a , 1)ift, 3d, 3d,

System Consideration Review %, 40, M, M, %, &

Equipment Environmental Qualification Review Sa, Sk5, 5X, 54, 34, 5 f ,
5g , Sh, 51, M

Installed TMI Lessens Learned Implementation %, 68,
Equipment Summary

Maintenance and Replacement Schedule Summary M, te, taf

__



#g NRC Contract Nc NRC-03-79-118
liO0brs.nkhn RIsetrch Csnts FRC Project N . C5257 P:g3

A Dw.sion of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRC Task No. 4/S8

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

SUMMARY OF LICENS8E RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

J Tne Licensee (has/h;; ..et) provided a response to the SER concerns.

The Licensee (has/hac n ,t) specifica3iy stated that the equipment ic
qualified and/or will function when egesed to the applicOhle DBE
environmental service conditions.

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

/ The Licensee (h e/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.

Cr -tion specified by the Licensect,

replacement with qualified eqaipment.

__<jnsnt modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation ec;Jcce
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress

O*.her ( )

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 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 FASED 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

QQualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

. _ _ _ -_ - .. - -.



NRC Contract No. HRC-03-79-118
LN~ nklin Reserrch Ccnter FRC Project Nr. C5257 Page |

A Dtmaon of The Fr:nklin Instrut2 FRC As!gnment N2.13 2
20th and Race Streets. Phila.. Pa. 19103(215)448-1000 FRG Task No. N3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. [

EQUIPMENT ENVII.ONMENTAL QUALIFICATION SUMr4RY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualiricatio.n Adeqt. ate M
Adequate Similarity Between Equipment and Test Specimen Established _X
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) I
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Tempera nce Adequate
o Peak Wessure Adequate
o Duration Adequate
o Raquired Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied

|
Criteria Regarding Submergence Latisfiad
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 huur + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = C.UEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equip 6ent Qualification Not Established X_
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

i or Replacement Schedule Justified
| III.a Equipment Exempt From Qualification
i III.b Equipment Not in the Scope of the Qualification Review

IV Documentation Not Made Available

|

| This equipment item was previously evaluated in Reference 37. See page 1A u

Equipment Item description.

|

|

.
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f A NRC Contrcct N o. NRC-03-79-118
,

uc0Er nkhn firseirch Csntxr FRC Pr: lect N3. C5257 P gE'

A Dmsson of The Franklin Institute FRC Assignment No.13 30 |
20th and Race Streets. Phea.. Pa. 19103 (215) 443-tm0 FRC Task No. 4b3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5

|
LICENSEE RESPONSE 'IO NRC SER

Qualification documents associated with this piece cf equipment i. ave been
evaAusted and have been found to meet the intent of the applicable
standards and is therefore qualified. (kefer to latest revision of
79-015 worksheet.)

_.

. . _ _ _ _ . . . _ -
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A NRC Contract N3. NRC-03-79-118
UO0fFr:nklin R:se:rch Cint:r FRC Project N2. C5257 Pcg3

A Dwmon of The Frankhn Institute FRC Asalgnment No.13 5o 1

20th and Race Streets. Phda . Pa. 19103 (215) 4481N FRC Task No. %% I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. _5_
..

i

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION PEVIEW

Criteria: DOR Guidelir.cs % ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

EQUIPMENT DESCRIPTION ! ! ! '

! M oTofti MD ! VALVE 1Equipment. Type
g V ALvE ACNA% ma rod.i'2:E0piC.w A70G. .

Manufacturer's Name l uM *T o dtQ4E ! LimsTea.a44r ! |

(5.2.2/-/-) ! ! !
. . .

Model Number ( 5. 2. 2/-/-) S M A "1. DD-h N. (m A. .

IS6Ni i pg - 54,Scrial Number -

! ! !
! - !Features / Mounting ! -

(5.2.6/-/-) ! ! !
! ! !

!Connections / Interfaces ! - ! -

(5.2.6/-/-) ! ! !
! . ! !

Location / Elevation !CouThtumsoT! bTO" A V 6 !
! ! !

Equipment ID No. ! SC mod - SSI, ! g.____

.- s s2, -s 53,- 5s1 .

. .

QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
Report ID Number ! ACTO 4 ! 3h b ! X

t i s 4 2.1 - E C , ! 1(se e M
PS " b4 \Report Date ! 4 _3 s g ! (, _ 7- - 7 @ ! I

! ! !, ,

Issued by ! Ac.Tod ! L. i m t TO R.Q tA E' !
! ! ! !
! Prepared for ! N AE C L t m sTci1Qt16 !'

' . . .

M 4 S, M Tod 1,h & 20,_ {# 5pReferenced Reports
! !t

Qualification Method ! ! f .
*

(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! A*MLWi S ! S s m u cT AGEOWS C
SEQu EA17t h ' {! !

QUALIFICATION TEST PROGRAM ! ! !

Functional Test Description ! ! !- -

( 5. 2. 5/2. 2. 9/2. 2. 9) ! ! !1

! ! !
Operating Conditions ! ! ! J

' ' '(-/2.2.10/2.2.10) '

"'''

Ioad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !

__
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h NRC Contract N . NRC-03-79-118
LOO #rinkiin assetrch Crnt:r

|

FRC Project N3. C5257 Paga
A Dmsson of The Frankhn Institute FRC AssignmehtNo 13_ 5f |
20th ar d Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. o 6. *

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5_ i

|
|

|
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| C. 2- The below listed actuator motors contain materials similar to or better
than*the notor used on the actuator qualified in our Report 80003. On this
basis, it would be our opinion that Report 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 recort,
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NRC Contraet Nc. NRC-03-79-118
0 0 Frznklin R:seirch Centr FRC Project Na. C5257 P;03

A DMsion of The Franklin Institute FRC AssignmentiJo.13 5g |
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. - 4b3 (

EQUIPMENT ENVIRONM NTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _d._

,
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NRC Contract N3. NRC-03-79-118
sp[lu Fr nklin R:se;rch center FRC Project N2. C5257 P:ga
tl0

A Divison of The Frankhn Insttsute FRC Assignment No.13 5h
20th and Race Streets. Phila.. Pa. 19103 (215) 44810m FRC Task No. 40 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6_
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,

A DMsson of The Frankhn Institus. FRC Assignment No.13 5tt
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Taskiio. O3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1

NOTES:
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A NRC Contract N . NRC-03-79-118
00brinkhn R se rch Ccntar FRC Project NO. C5257 P g3

A Dwisbn of The Frankhn Ins::tute FRC Assignment No.13 Io
20th and Race Streets. Fhh.. Pa. 19103 (215) 448-1000 FRCTask No. 4 47

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

Equipment Item No. 6 (TM1 Action Plan Item)
Radiation Detectors and Associated Cables Located Within Containment
Victoreen Model 877
High Range Radiation Monitor (RM-130, RM-131)
Licensee Reference 2883
Required Operating Time: Long term
TER Checksheet No. 6
Reference 37, Section 4.7.2

Licensee Submittal: AMI [40]; FRC-designated Page 11.1-1

|

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

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

Notstated,htapplicabh
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, N$, M, M

System Consideration Review M, 4, 4t!L, M, M, M

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se,, 5f,
59, S6 54, M Ee ,a

Installed TMI Lessons Learned Implementation 6a, 6b

Equipment Summary

Maintenance and Replacement Schedule Summary 7(, ?d, 74

_ _ _ _ _ _ _ _ .



A NRC Contrret N3. NRC-03-79-118
000bNinkiin RIsench Canta FRC Projrct N3. C5257 P ga

A Dwision of The Franklin Inst.tute FRC Assignment No.13 |b
20th and Race Streets. Ph.!a.. Pa 191C. (215) 448-FM FRC Task No. 4's T i

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _[2.

l
|

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE AF?LICABLE:

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 f.3 the applicable DBE
environmental service conditions.

d 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.

,

I
'

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

Carrective action specified by the Licensee:

Equipment replacement with qualified equipment
L;uipment modification
Squipment 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 lor this equipment item
that can be construed as a basis tut justification for interim
operation.

The Licensee (has/has not) provicad 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 qualifict. tion.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORI 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

Q Qualification Not Established III.b Not in Scope

II,b Not Qualified IV Documentation Not Available

__ _
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p NRC Contract N;. NRC-03-79-118
U00 r:nklin R:se:rch Center FRC Project N . C5257 P:g3

A DMseon of The Franklin Institute FRC Asal0nment No.13 2
20th and Race Streets. Phtia.. Pa. 19103 (215) 448-1000 FRC Task No. #48

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. _$

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

NRC REQlfIREMFN_TS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established J_ M
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 AdGquate
o Peak Pressure Adequate
o Duration Adequatu
o Required Profile Envelop.ic Adequately
o Steam Exposure (If Requitad) 1.cequate

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 Satiefied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration M:frgia (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

@ Equipment Qualification Not Established X
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 !

IV Documentation Not Mede Available l

[[ |

|

1

1



#% NRC Contract N2. NRC43-79-118
000IF'rinkiin Reseach Cant:r FRC Pr: ject N2. C5257 P g3

A Divmon of U.e Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phila.. Pa. 19103 (215) 448 lM0 FRC Task No. 4O '

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A

LICENSEE RESPONSE TO NRC SER

|
The qualified life of this equipment will be maintained by the plant i

maintenance and surveillance program.

Qualification docu=ents associated with this piece of equip =ent have been
evaluated and have been found to eeet the intent of the applicable
standards and is therefore qualified. (Refer to latest revision of
79-013 vor's.shee t.)

,

.

~~ ' ' ~~ '^^ - _ _ _ _ _ __ __ _
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.#b HRC Contract N 2. NRC-03-79-118
00br:nk:in R se:rch CcntIr FRC Project N2. C5257 P:g2

A Dwmon of The Frankhn Institute FRC Assignment No.13 5a 1

2 tith and Race Streets. Phda., Pa 19103 (215) 448-1000 FRC Task No. O3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Io

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines 1 ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIRCMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0 588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.) [

! ! !
EQUIPMENT DESCRIPTION !EAD Rou. ! Co NT A,1 N tALNT EA I i

Equipment Type 14 CABLE !RAo Moto troe, Ano ! l

I GOCI AT ED C AB LES !f!
Manufacturer's Name !Vic.To u r.9 ! VIETogEt y L ST, !
(5.2.2/-/-) ! ! !

! ! 6 M - 1 (CET ECTO @ ! -

Model Number ( 5. 2. 2/-/-) g]] ' 318 -| (C ABLE. ASST)
' '

*

* 901341 (CAett AssY Foe - sSerial Number !, Not STATED , AN O - 1. u N iT 2) f
Features / Mounting ! ! !
(5.2.6/-/-) ! ! g |

! ! !
Connections / Interfaces ! NoT STme IST-ST HOSE AN Ch !
i5.2.6/-/-) ! !% a Box pcg ! K

1 ! Y tcTOREEN DWC,.N O. ! gg g
Location / Elevation !CONTAt Ntem 9|0OT7 !

! !
Equipment ID No. !R*- 130 ! ,

,

. RJA- t 31 ;, ;
t. . .

QUALIFICATION REPOhT ! ! !
(8.0/5.0/5.0) !' '

Report ID Number V t CTO RE.E.o 950.301 !
. . .

Report Date Jun - 19- 81 i
! ! !

Issued by ! ! V i LT 3 ! LEE.b! ! ,

. . . I

Prepared for VitTo iM {

Referenced Reports WYLE LE
! ! !

Qualification Method ! ! Typg Te_sT !
(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ! !

! ! !
QUALIFICATION TEST PROGRAM ! ItNiTt AL AND pit) A,L B ASEts ut!
Functional Test Description ! ! TESTS IN C LU D M !

! 0 'N L WSM IND ; jV(5.2.5/2.2.9/2.2.9) !
,te m c. c.uzu.c,, ,

* *TRAtGEQ C APAt \T AN ',E / *

Operating Conditions ! OFE M '1TYI
.

og |
.

(-/2.2.10/2.2.10) ! ! CHELVS !
Ioad/ Cycles / Voltage / ! ! !
Current /Preq. ! ! !

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



4 NRC Contract N 2. NRC-03-79-118 |

bliFr:nklin Rise:rch Csntr FRC Project N;. C5257 P;g2
'

A Dwision of The Frinkhn Instruti FRC Asalgnment N 3.13 5b '

20th and Race Streets. Phita.. Pa. 19103(215) 448 l @ 0 FRC Task No. _ Ub

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. la. )

]
_

DEFICIENCYNRC REQUIREMENTS
WITH SECTION REFERENCE LICENSEE QUALIFICATIO" (X OR

(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
. . .

%h N P UT DDI A"I130Acceptance Criteria
( 5. 2 M/ 2. 2.1/ 2. 2.1) ! ! !'

! ! !

Accuracy (5.2.5/-/-; ! ! wiTH)M I% So bP C* !
! ! !
' ' '

Number of Specimens gg
Ass o t,i ATED C.ASL U '

' '

Test Instrumer.s Calibrated ! ! .

! 1 !
0 "T* ! !Safety Function (Active / !

ARPassive) (-/2.1.3/2.1.3) !gAgIg*7,o,a ! !
! tao s irog. ! !

Test Duration (5.2.1/-/-) 1 !30 oAYS !
! ! !

Accident Duration (Envir. ! ! !

Above Normal) (5.2.1/-/-) ! ! !
! ! !

Required Function Time ! Lo NGTERW ! Lo w GTE.R.M. !
! ! !

Tast Sequence (General) ! ! !
OPE h AD/SEIS/ !( 5. 2. 3/ 2. 3.1/ 2. 3.1) 1 !

! ! STM.+ C H S P !

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. Waar Aging ! ! !

! !7. Vibration /Seissic ! -

8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !

10. Inspection ! ! !
! ! 24 0 h.@ 151 *C. Se !

Ag ing ! t o cTtt T c9 mTM 373-1
(5.2.4, 7.0/4.0/4.0) ! CA%ES !

Thermal Aging / Basis ! 1240 ht 85 'C. br !
a ctTE.c.T o g. W tTH ECT541 .e

kk k 'Eb
Material Aging

Evaluation. (7.0/-/-) ! ! Arthe.OJS MQG !
.Patstra T ro W WupL. ..

Materials Susceptible k EST h# M k.

(Thermal) (5.2.4, 7.0/-/-) ' Qg q $ GAL. MAT O. A' S !'

!. .

Radiction Aging, Type ! ! G3 g% A '
.



_______ _ _ _ ____

_

j #w NRC Contract N;. NRC-03-79-118
'

LOOhr:nklin Rise rch Cante FRC Pr ject N2. C5257 P:ga
A Division of The Frankhn institute FRC Assignment NO.13 5c
20th and Race Streets. Phda . Pa. 19103 (215) 448-10 @ FRC Task No.

_

40
~.

EQUIPMENT ENVIRONMENTAL. QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. b

|

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

. . .

i h M Med k"0R I
Radiation Aging, Dose (rd) ! ! 220 Wd !

. . .

Radiation Aging, Dose Rate i.O X O rdh
! ! !

Radiation Aging, Method ! ! T E_ST !
! ! !

Materials Susceptible ! ! !
(Radiation) ( 5. 2. 4, 7. 0/-/-) ! ! !

! !HV Fowre. SVPPt y 1

Operational Aging ! 1550 VAC 120 h !
3

'-/4.2/-) ! ! l.24 x IOG C'Cl G !
|

! ! (2. 87 HR,) ! )

Ot.rer Age Conditioning ! ! gg !
(-/4.2/-) ! ! !

! ! !
Qualif.ied Life Claimed / ! ! @y , , Q y g- !
Established (5.2.4/4.10/-) ! ! !

. . .

Normal Ambient Temperature 70-95 * F j {
Normal Amoient Radiation !c,. 04 - 2 Pd[h ! !
Normal Ambient Humidity !Co O 7 a N o w . ! !

! ! !
On-Going Surveillance and ! hw(Er ! !
Preventive Maintenance !%WE ! '

'

(7.0/-/-) 27RO G R A* !
! ! !

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) 1 ! !
2. Pressure (+10%, ! ! !

10 psig max) ! ! !
3. Radiation ! ! !

(not required) ! ! !
4. Time (+10%, +1 hour ! ! !

+ function time minimum) ! ! !

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



A NRC Contract No. NRC-03-79-118
!!N rrnklin Rrse:rch Cint;r FRC Project Ns. C5257 P;g3

1

A Divmon of The Fr:nuin Institut FRC As;lgnment N3.13 5d'

20th and Race Streets. Phila.. Pa. 19103 (215) 44810m FRC Task No. '/SO
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _[2. l

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !
! !!IDCA/MSLB/HELB/ Uncontrolled

!LO M AM !LOCA !(4.1, 4.2, 4.3.1,-4.3.3/

1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !
! ! !
' *

Radiaticn Type ! g pg
. . .

Radiation Dose (rd) ! 13 N QQ DCD gn AG1NG DOSE.1
(4.1.2/1.4/1.4) ! ! !

! ! !

Radiation Dose Rate (rd/hr) ! !qg !

Radiation Qual. Method ! ! !

(5.3.1/-/-) ! ! !
! ! !

Proximity to Concentrated ! ! !
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

,

! ! !
Equipment Susceptible to ! !QA !

Beta Radiation (4.1.2/-/-) ! ! !
! ! !

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

! ! !
Plateput Dose Considered ! ! !

(-/1. 48 /1. 4 8) ! ! !
) ! ! !

Gamma + Beta Dose (rd) ! !
(4.1.2/1.4.7/1.4.7) ! ! !

l

|
1

- ________ ______ - - _ - _ _ _ _ . .
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) A NRC Contract Nr. NRC-03-79-118
00hr:nk!!n Rese:rch C:nter FRC froject N';. C5257 Pag]

i

A Diwon of The Frankhn Institute FRC Assignment No.13
20th and Race Streets. Phila . Pa. 19103 (215) 448-tmo FRC Task No. 4O 5ei

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. b

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE C'JALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
ENVIRONMENTAL PROFILE ! ! !
OF ACCIDENT CONDITIONS ! ! !

! ! !,

,g?S$!Rate of Temp./ Press. ! '

7
Increase ! ! .

I !
Psaks 'F/psig/FD/ Time 123 S/32/soo[q ', 351/ I 33/ - / 3 hr. .

Decrease To: 'F/psig/RH/ Time 252/Zo/t00/R* 3ZO/ rs. B /- / 3 hr. [
*

Decrease To: 'F/psig/RH/ Time 1212[20[lo0[2/,k! soo/ss.8/-/ 4hr*
! !

g

2sO/is / - / si hr. !! !
Decrease To: *F/psig/RH/ Time ! ! .

200 [ O / - [ 2(.o dlys j! !
Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! NA ! !
2.2.6/1 J.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! ! TEST :
(5.3.2/1.3, 2.2.8/1.3, ! ! !
2.2.8) ! ! !

. . .

Spray Composition k k O' k* 3 3
N a.O H p u.0(4.1.4/1.3, 2.2.8/ ! Nb ! !

1.3, 2.2.8) ! ! !
! ! !

2 iSpray Density (gpm/f t ) NA O.15 i
2.4 hr. (1 A A0 red iSpray Duration Ng

! ! !
Submergence Duration ! ! ND 1g(4.1.3/2.2.5/2.2.5) ! ! !

! ! !

NA !NA :In-Leakage Considered !
(5. 2. 6, 5. 3. 2/-/-) ! ! !

. .. .

Time to Submergence Nk-

. . .

Dust Environment Nk kqg
(-/2. 2.11/2. 2.11) ! ! !
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A Divis on of The Frinkhn Institut;> FRC Assignra:nt N3.13 5e*

.

20th and Race Streets. Phila . Pa 19103 (215) 448-10m FRC Task No. O3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. b
-49

-

NRC REQUIREMENTS DEFICIENCY
WITH SECTION PEFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.1

! ! !
ENVIRONMENTAL PROFILE ! ! !

bb ! !OF ACCIDENT CONDITIONS !
! ! ! NOTE 3

Rate of Temp./ Press. 33,4 O.32. ! !

'O ''Increase

Peak *F/psig/RH/ Time 13(o3[32[iO0[20s! !
! ! set sei !

'F/psig/RH/ Time 12OO[24/Oc/ISN! !Decreate Ta4
. . .

Decrease To: 'F/ps ig,'RH/ Time 200[12./tOO/5 h

Decrease To: 'F/psig/RH/ Time 12.0/2/100/2.%$ $
! ! !

Equipment Surface Temperae ! ! !
ture (MSLB) (-/1.2.5.C, ! NA ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! NA ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! !
2.2.8) ! ! !

! ! !
Spray Composition ! NA ! !
(4.1.4/1.3, 2.2.8/ ! ! !
1. 3, 2. 2. 8) 1 1 !

! ! !
2Spray Density (gpm/f t ) ! NA ! !

! ! !
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 ! ! !

! ! !
Du*t Environment ! ! !.

(-/2.2.11/2.2.11) ! ! !

_

._
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A NRC Contract N2. NRC-03-79-118
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A Diuen of The Frankhn Institute FRC Assignment No.13 5f
20th and Race Streets. Phila. Pa. 19103 (215) / 88-1( ~ 3 FRC Task No. 4O

EQUIPMENT ENVIRONMENTAL QU/,LIFICATION REVIEW OF EQUIPMENT ITEM NO. b
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A DMuon of The Fr:nkun Instituu FRC Assignment N;.13 5g
20th and Race Streets. Phila.. Pa. 19103 (215) 448-lM FRC Task No. 40

EQUIP ENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 62
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NRC Contract N r. NRC-03-79-118
! hr nklin R:se:rch Centr FRC Project NO. C5257 Page

A DMsx>n of The Franklin instruti FRC Assignment NO.13 60
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. OD

t

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

- .

INSTALLED 'IMI LESSONS LEARNED IMPLE:4ENTATION EQUIPMENO SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
related electrical equipment locateo in harsh environrients required for TMI
Lessons Learned Implementation. The objective is to evaluate qualification
documentation of equipment within the scope of IE Bulletin 79-OlB, Supplement
3 (item 2), in accordance with criteria establiabad-by the NRC (see Section 2 {of tnis report) in a manner identical to the evaluation of all other safety- '

related electrical equipment. The scope of this review is limited to TMI
Action Plan equipment associ.nted witn specific sections of NUREG-0737 whigh
have an installation implementation date of January 1,1981 (sections are
identifiec telow) . Where applicable, a review is to be performed on installed
equipment with implementation dates af ter January 1,1981 if adequately
identified by the licensee.

This plant is a PWR X , BWR .

The NSSS Vendor is Westinghouse (W)[, Babcox & Wilccx (B&W) ,

Combustien 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 respect to
identification of TMI Action Slan equipment installed as of 1/1/81.

1 The Licensee has not provided the correlation of this equipment item with
the specific sections of NUREG-0737. [The cord lation is needed to ensure
that all items are included in the review, e.g., if a transmitter is
identified as a TMI Action Plan item, are the cable and the terminal
blocks associated with the device also identified?]

Tne Licensee has not provided the approximate installation date for the
TMI Action Plan equipment items so that the appropriate qualificction
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 technical area.

The Licensee has requested extensions of implementation dates.

The Licensee has stated tnat this equipraent item is associated with the
following section of NUREG-07a7. (This list of applicable NUREG-0737
sections has been identified by NRC as sections within the scope of this
review) :

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

II.D J ( ALL/1-1-81) Direct Indication of Relief and Safety Valve
Position

-
_

,
. _ _ _ _ _ _ _ .
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A~ NRC Contract N 3. NRC-03-79-118
!!00U Fr nklin R2se:rch Cintr FRC Project N;. C5257 P:g3

a Divmon of The Franklin institute FRC Asalgnment No.13 6b
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRC Task No. , %3

e

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6

II.Z.l.2 (PWR/1-1-8'.; Auxiliary Feedwater System Automatic Initiation
and Flow Indication

II.E.3.1 (PWR/1-1-81) Emergency Power Supply for Pressurizer Heatsrs
(Safety-Grade Interfaces

II.E.4.1 (ALL/7-1-81) Dedicated Hydrogen Penetrations

II . E. 4. 2 ( ALL/1-1-81) Containment Isolation Dependability

II.F.2 (PWR/1-1-81) Instrumentation for Detection of Inadequate Core
Cooling

_ II .G.1 (PWR/1-1-81) Emergency Power for Pressurizer Equipment (Saf tsty-
Grade Interfaces)

II.K.2.10 (PWR/B&W/7-1-81) . Safety-Grade Anticipatory Reactor Trip

II.K.3.9 (PWR/W/1-1-81) PID Controller Modification (If Hardware
Change Involved)

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

II.K.3.13 (BWR/GE/7-1-81) Separation of HPL snd RCIC Initiation
Signals

II.K.3.15 (BWR/GT/7-1-81) PLe7ention of Spurious Isolation of HPCI and
RCIC Systems

II.K.3.19 (BWR/GE/7-1-81) Interlock on Recirculation Pump Icop

II . K. 3. 21 (BWR/GE/7-1-81) Restart of Core Spray and LPCI Systems (If
Hardware Changed Out)

II.K.3.27 (BWR/GE/7-1-81) Provide Common Reference Level for Vessel
Level Instrumentation (If Hardware Changed Out)

|

l

I

|

.

___ _ _ _ - _ _ _ _ _ _ _ _ _ _
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A NRC Contract N ?. NRC-03-79-118
000Erinklin Rese:rch Csnter FRC Project N3. C5257 PZg3

A Divisk>n of ine FranMra wntute FRC Assignment No. 'l3 |c |. '

20th and Race Streets. Pi'4.. Pa.19103 (215) 4481000 FRCTack No. 4'63-

1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

;

Equipment Item No. 7 (TMI Action Pla t 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: PM [40]; F20-dasignated 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, QT, RT, P, H, CS, A, S, iR}, M, I, Q a, RPl!, EXN, SEN, QI, RPS, None,

Notstated,hotapplicabh
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, 30 X, M

| System Consideration Review 4t(, 445, K , 441, 4st, 4(
f Equipment Environmental Qualification Re: View )(, St$, M, S4, 5A, M,i

j %, %, %, Q
l i

Installed TMI Lessons Learned Implementation 6a, R

j Equipment Sammary !

|
Maintenance and Replacement Schedule Summary 'h(, 74 %'

'

i

- -- - _ . . - - .- _ .- _ - _ . .



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4 NRC Contract N . NRC-03-79-118 |
l!00U Frenk!;n Rese rch Csnta FRC Pr ject N3. C5257 P:G2

A Division of The Frankhn Instit<e FRC Assignment No.13 |b
20th and Race streets. Ph!'a . Pa 19103(215) 448-1000 FRC Task No. /// 7

)-.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. '7
_

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

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

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

?

The Licensee has presented information wnich showc there are no
cutstanding qualification deficiencies. i

[ The Licensee (has/h" W 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.

1 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

J Qualification testing of equipment in progress
Other ( )

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

1 The Licensee (hes/has not) provided a schedule for the proposed
corrective action. (Schedule for accumplishing the corrective
action .)_ , _

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

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 Ocalified Life Deficiency

Q Modification III.a Ler.D
II.a Qualification N(t Established II_I.b Not in Scope

II.b Not Qualified IV Documentation Not Available

,



.

4 NRC :'ontract No. NHC-03-79-118
0001, Frinkhn Riserrch Ccnter FRC Project No. C5257 Pag 3

A Divmon of The Frankhn insatute FRC Assignment No.13 2
20th and Race streer. Phda.. Pa 19103 (215) 448-1000 FRC Task No. F58

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

|
,

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUhMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

NDocumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degra lation Evaluated Adequately ,

Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regar. ding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate

i o Duration Adequate ~
| o Required Profile Envelooed Adequately

o Steam Exposure (If Required) Adequate
Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied'

Criteria Regarding Radiation Satisfi+:d
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functic al Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margine Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATE M lY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification Y
II.a Equipment Qualification Not Established
II.o Equipment Not Qualified

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

III.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

)
,

*

f NMrjn ~a

, M an~ U L - ~ W '
|
|
:
1

1
1

. - . . _ _ . _ - -|
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4|}00U Frankhn R setrch Ctnter
NRC Contract N3. NRC-03-79-118

)FRC Project No. C5257
A Dmsson of N Frankim lnstiture FRC Assignment No.13 30
20th and Race Streets. Phda . Pa 19103 (215) 44810m FRC Task No. 4fo1_ !

l

, EQUlF"AENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. 'l

i

LICENSEE RESPONSE M NRC SER

This is a TMI related item. The qualification program addressing
all environmental parameters is presently in pregress. Upon completion
of this test program, all necessary qualification information will
be reviewed to provide adequate qualification documentation.



A NRC Contract N2. NRC-03-79-118
dbrinkiin Rrse:rch Csnter FRC Project No.C5257 P:g3

A Dmsson of The Frankhn Institute FRC Assignment No.13 60
20th and Rs Streets. Phda . Pa 191M (214 4481000 FRC Task No. %3

EQUIPM2NT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 'T

. -

INSTALLED 'IMI LESSONS LEARNED IMPLMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmer!Lal qualification of safety-
related electrical equipment located in harsh environments requirec for TMI
Lessons Learned Implementation. The objective is to evaluate qvalification
documentation of equipment within tne scope of IE Bulletin 79-OlB, Supplement
3 (item 2) , in accordance with criteria established by the NRC (see Section 2
of tnis report) in a manner identical to the evaluation of all other safety-
related electrical equipment. The scope of this review is limited to 'IMI
Action Plan equipment associated witn specific sections of NUREG-0737 which
have an installation implementation date of January 1,1981 (sections are
identified below). Where applicable, a review is to be performed on installed
equipment with implementation dates af ter January 1,1981 if adequately
identified oy tue licensee.

This plant is a PWR X , BWR .

The NSSS Vendor is Westinghouse (W) X , Babcox 6 wilcox (Bsw) ,

| Combustion Engineering (CE) , General Electric (GE) .

With respect t.o this equipment item, it is noted (applicable section checired) :
.

The Licensee does not provide adec;uate information with respect to
identification of TMI Action Plan equipment installed as of 1/1/81.

The Licensee has not provided the correlation of this equipment item with
the specific sectionc or NUREG-0737. [The correlation is needed to ensure
thac all items are included in the review, e.g., if a transmitter is
identified as a 'IMI Action Plan item, are the cable and the terminal

blocxs associated with the devica also 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' Groep 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 tne

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

review):

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

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



4 NRC Contract N o. NRC-03-79-118
U000 Frinkiin Rae rch Csnt:r FRC Project Na.C5257 P:g] I

A avmon of Thi Frs.nklin Institut* FRC Assignm:nt N3.13 |o
20th and Race Streets. Phda . Fa 19103 (215) 448 1000 FRCTask No. Z/ A3

i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .&, |

: -

Equipment Item No. 8 (TMI Action Plan Item)
Acoustic Transmitters Locoted Within Containment
Babcock & Wilcox
Valve Position Indication (PR-ZT-1A, B, C)
Licensee reference not cited i

Required Operating Time: Long term
TER Checksheet No. 8
Reference 37, Section 4.7.4 !
Licensee Submittal: PR7 [40]; FRC-designated Page 11.9-5

!

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

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

Not stated, h applicablh

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No. ;

1

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, W, 3)A, 34

System Consideration Review 44, % , M , 44, 4e[,, K
Equipment Environmental Qualification Review % , St, Sc, M , $(, X,

se, sx, x, x

Installed TMI Lessons Learned Implementation 6a, 64

f.quipment Summary

Maintenance and Replacement Schedule Summary }(, D(, tu:



~ NRC C:ntr:ct NO. N RC-03-79-118
pO Nnklin Reserrch CenterL FRC Pr: Ject No. C5257 Pcg3

A Division of The Frankhn Insttrute FRC Assignment No.13 |b
20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No. f[8

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M

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

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

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.

d The Licensee (has/hs c.o.) 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.

1 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 qua;ification by additional (testing / analysis)
Equipment relocation to a mild environmer.:

J Qualification testing of equipment in progress
Other ( )

'
Tne Licensee has provideu other information for this equipment item
that can be construed as a Lasis for justification for interim
operation.

j The Licensee (mw./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 II.c Qualified Life Deficiency

O Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Docu.:lentation Not Available

|

|

|
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NRC Contract No. NRC-03 79-118
00r,:nxiina.e:,cscenter rRC proi.ct No. csasy P;ge

A Divison of The Franklen Insntute rRC Assignmeni N;.13 2
20th and Race Streets. Phila.. Pa. 19103(215) 448-1000 rRC Task No. NS 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREFJ'4TS X = DEFICIENCY

Docume'ted Evidence of Qualification Adequate N
Adequat? 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 f ttisfied (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 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 X
II.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 Scope of the Qualification Review
IV Documentation Not Made Available

-W
5r9 ~ p v^
,A A -ph



4 NRC C ntract N3. NRC-03-79-118
ll0bu Franklin R:seirch Center FRC Project N3. C5257 P g3

A Divmon of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phda . Pa. 19103 (215) 448-10 o FRC Task No. O3

EQUIPMENT ENV!RONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO.1

LICENSEE RESPONSE TO NRC SER

This is a TMI related item. The qualification program addressing
all environmental parameters is presently in progress. Upon completion
of this test program, all necessary q+,alification information will
be reviewed to provide adequate qttslification documentation.

|

I

|

!

!

|
1

- . -.
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A NRC Contract No. NRC-03-79-118
dbr:nklin R:se rch Ccnter FRC Froject N .C5257 Page '

1

A Dwisaon of ine henkhn Institut2 FRC AIsignment N2.13 60
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. U3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

INSTALLED WI LESSONS LEARNED IMPLEMENTATION EQUIPMENT SLMMARY

NRC requested an evaluation of the environmental qualification of safety-i

relat.ed electrical equipment located in harsh environments required for TMI
j Lecsons Learned Implementation. The objective is to evaluate qualification
'

documentation of equipment within the scope of ::E Bulletin 79-OlB, Supplement
3 (item 2), in accordance with criteria established by the NRC (see Section 2
of tnis report) in a manner identical to the evaluation of all other safety-
related electrical equipment. The scope of this review is limited to TMI
Action Plan equipment associated witn specific sections of NUREG-0737 which

j have an installation implementation date of January 1,1981 (sections are
l identified below). Where applicable, a review is to be performed on inr'.alled

equipment with implementation dates after January 1, 1981 if adequately
identified oy the licensee.

This plant is a FdR k,BWR .

The NSSS Vendor is We:2tingnouse (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 TMI Action Plan equipment installed as of 1/1/81.

The Licensee has not provided the correlation of this equipment item with
the specific sections or NUREG-0737. [The correlation is needed to ensure
that all items are included in the review, e.g. , if a transmitter is
identified as a TMI Action Plan item, are the cable and the terminal

blocks associated with the device also identified?]

Tne Licensee has not provided the approximate installation date for the
TMI Actiori 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 tne
following section of NUREG-0737. (This list of applicable NUREG-0737
cections has been identified by NRC as sections within the scope of this
review) :

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

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

_ - _ _ _ _ _ _ - _ _ _ _ _ _ .



4{}00!} Fr:nklin Research Ceabr
NRC Contract Nc. NRC-03-79-118
FRC Project No. C5257 Page

|

A Division of The Frankhn Institut2 FAC Assignment Nr.13 |a
20th and Race Streets. Phila . Pa. 19103 (215) 448 1000 FRC Task No. 463

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

Equipment Item No. 9 (TMI Action Plan Item)
In-Core Thermocouples
Thermo-Electric Model WESPEC 676511
Subcooling Margin Monitor Input (MC-TD-DI, 2, 3, 4, 5, ''; MC-TD-Ei, 2, 3, 4,

5: MC-TD-C2, 3, 4, 5, 6; MCTD-G3, 10: MCTD-B3, 4, 5, 7; MCTD-A4, 5; MCTD-F7;
MCTD-H2, 5, 7; MCrD-K6)

Provides Continuous Teg erature Indication
Licensee reference not cited
Required Operating Time: Long term
TER Checksheet No. 9
Reference 37, Section 4.6.6

Licensee Submittal: MC10 [40]; FRC-designated Page II.8-5

:

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

R, T, Qr, RT, P, H, CS, @ S, (R), M, I, QM, RPN, EXN, SEN, h RPS, None,

Not stated, Not Opplicable

LISTING OF APPLICAB .E CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la
|

Summary of Licenseo Responses to the NRC SER lb

! Equipment Environmental Quelification Summary Forms 2
|

Licensee Response to NRC SER 3a, X , 34, 34

i System Consideration Review %, %, 44, M, M, M

Equipment Environmental Qualification Review 54 , St. , St, S4, Sx, $(, f
M, M, X, M

Inatalled TMI Lessons Learned Implementation 6a, 6b

Equipment Summary

Maintenance and Replacement Scheuale Summary 74, M, h:

. - - -.
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& NRC C;ntract N3. NRC-03-&118 |
1

ui$U Frinklin Resench Centu FRC Project N3. C5257 Pcco
A Dmuon of The Frankhn Inst:tute FRC Assignment No.13 |b

. 20th and Race Streets. Phh Pa 191051215) 44&l000 FRC Task No. //ST._
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

St.NMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

d Tne Licensee (has/ha; .~ ;.) provided a response to the SER concerns.

_ The Licensee (has/has not) specificall.y stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
er,vironmental service conditions.

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

7 The Licensee (has/h:-: :M 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 tnis equipment item.

J Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submercance level

i

Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment

J Qualification testing of equipmant in progress
Cther ( )

The Licensee has provided other information for this equipment item
that can be constsued as a basis for justification for interim ;

Ioperation.

g The Licensee (r.as/e2: c.a t) provided a schedule for the proposed |
corrective action. (Sphedule for accomplishing the corrective 1

action /2/d/ .)
/

The Licensee states that the equipment item does not require qualification
and/or should ce 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

h Modificatiori III.a Exempt
i II.a Qualification Not Establisned III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

_ __ _ ._.



NRc Contract No. NRC-03-79-118
00d Fr:nklin Research Canter FRC Project No. C5257 Page

A Divesson of The Frankhn Institute FRC Assignment Nc.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448,1000 FRC Task No. 848

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 9

__

EQUIPMENT ENVIRONTIENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

[QC REQUIREMENTS

NDocumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluatec 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 /Presrsure 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 Satissied
Criteria Regarding bdiation Satisfied
Criteria Regarding ".'est Sequence Satisfied _

Criteria Regarding Test Failures or Severe Anomalies
(If Any) Satisfied

Criteria Regarding Functional Testing Satisf ted
Criteria Regarding Instr ment k: curacy Satisfied
Tast Duration Margin (1 nour + /nction Time) Sati:,fied
Crateria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = cap. GORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification X
II.a Equipment Qual. *ication Not Estatalished
II.b Equipment Not Qualiiied
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

l

1

_



! NRC Contract N3. NRC-03-79-118
000J Frtnklin Rrsetrch Centsr FRC Project N2. C5257 PcQ3

A Divmon of The Fra , '::ute FRC Assignment No.13 3a
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. 4O

EQUIPMENT ENVIRONMENTAL CUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

LICENSEE RESPONSE 'IO NRC SER

Ihe thermocouples provide information to the saturation meter as a
TMI requirement. The connection of the extension wire to the
thermocouple is made at the reactor head and is in an enclosure.
Since this countetion could be exposed to a steam environuent, Yankee
Rowe will have tests performad to assure the connections are qualified
to current requirements. We have a contract with Acton Environmental
Testing Corporation (see Reference 028) to test the incore ther=ocouple
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.

Qualif t:sti:n testing is curren:1y being c:nducted en this piece of ecui;:ent.
U;cn :::;;etion of 'esting, reports vill be reviewed to provide adequate
qualifics:1:n docu entatien.

,

!
l

)

{

i

_
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4 NRC Contract Nr. NRC-03-79-118
ddu Frtnklin Resetrch Canter FRC Project N3. C5257 pig 7

A Desion of The Frtnkhn institute FRC Adgnmsnt N2.13 60
20th *nd Race Streets. Phila . Pa 1910U215) 448 tmo FRC Task No. UO

-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

INSTALLED MI LESSONS LElaNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC requested an evaluation of the environmental qualification of safety-
ralated 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-OlB, Supplement
3 (item 2), in accordance with criteria established by the NRC (see Section 2

| of tnit, repor t) in a manner identical to the evaluation of all other safety-

related electrical equipment. The secpe of this review is limited to 'IMI
'

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 af ter January 1,1981 if adequately
*

identifiec oy the licensee.

This plant is a PWR X , BWR|
.

The NSSS Vendor is Westinghouse (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 TMI Actica Plan equipment installed as of 1/1/81.

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.g., if a transmitter is
identified as a "IMI Action Plan item, are the cable and the term:,nal

blocks associated with the device also identified?]

Tne 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' Grcup position with respect
to a NUREG-0737 tecnnical area.

The Licensee has requested extenbions of implementation datos.

The Licensee has stated that this equipment item is associated with the
following section of NUREG-0737. (This list of applicable NUkEG-0737
sections nas been acentified by NRC as wctions within the scope of :his
review):

|

| II.B.3 ( ALL/1-1-81) Post-Accident Sampling Capability of Reactor
Coolant and Containment

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

_ - . _. --



NRC Contract N o. NRC43-79-118 1

J00 Franklin R: search Csnter FRC Project NO. C5257 P:g 2 |

A Dt.-mon of The Frtnkhn Ins::tute FRC Asalgnm:nt Na.13 6h
20 h and Race Streets. Phda.. Pa 19103 (215) 448-10CG FRC Task No. 4(o3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQLilPMENT ITEM NO. 9

|
i

II.E.1.2 (PWR/1-1-81) Auxiliary Feedwater System Automatic Initiation
and Flow indication

II.E.3.1 (PWR/1-1-81) Emergency Power Supply for Pressurizer Heaters
(Safety-Grade Interfaces

II.E. 4.1 (ALL/7-1-81) Dedicated Hydrogen Penetrations

II E.4.2 (ALL/1-1-81) Containment Isolation Dependability

X II.F.2 (PWR/1-1-81) Instrumentation for Detection of Inadequate Core
Cooling

II.G.1 (PWR/1-1-81) Quergency Power for Pressurizer Equipment (Safety-
Grace Interf aces)

II.K.2.10 (PWR/B&W/7-1-81) Safety-Grade Anticipatory Reactor Trip

II.K.3.9 (PWR/W/1-1-81) PID Controller Modification (If Hardware
Change Involved)

.

II.K.3.12 (PWR/W/1-1-81) Anticipatory Reactor Trip upon Turbine Trip

II.K.3.13 (BWR/GE/7-1-81) Separation of HPCI and RCIC Initiation
Signals

II.K.3.15 (BWR/GE/7-1-81) Prevention of Spurious Isolation of HPCI and
RCIC Systems

II.K.3.19 (BWR/GE/7-1-81) Interlock on Recircrtation Pump Icop

II.K. 3. 21 (BWR/GE/7-1-81) Restart of Core Spray and LPCI Systems (If
Hardware Cnanged Out)

II.K.3427 (BWR/GE/7-1-81) Provide Common Reference Level for Vessel
Level Instrumentation (If Hardware Changed Out)

|

| |
|

|
|

i

(._ .__
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A NRC Contract No. NRC-03-79-118
Ubr;nklin RIscarch Ccnter FRC Project Nr. C5257 P;g]

A Diwsic,n of The Frankhn Institute FRC Assignment N2.13 |a
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. W 3

L

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 40.

Equipment Item No. 10 (TMI Action Plan Item)
Level Transmitters' Located in the Primary Auxiliary Building
Rsaemount Model is FA
Containment Water Level (CI-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: Ni2 [40]; FRC-designated Page II.1-3

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
_

(See Section 3 of this TER for Legend)

R, T, QT, RT, P, H, CS, h 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 3a, M , 34, 34
System Consideration Review %, %, M, M, k, K

Equipment Environmental Qualification Revir.w "p(, St$, 94, Stl, Sat, 5f,
Sat, Stl, 5(, 54

Installe d TMI Lessons Learned Implementation 6a, %
Equipment Summary

Maintenance and Replacement Schedule Summary 7a , Tk(, h



NRC Contract ND. NRC-03-79-118 I

' 00J Frankhn Rtse1rch Centa FRC Project N3. C5257 P!g3 j
A Dwmon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila , Pa 19103(215) 448 1000 FRC Task No. /S 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /_C_

_

SUAMARY OF LICENSEE RESPONSES TO THE NRC SER - PNLY CHECKED ITEMS ARE APPLICABLE:

I

d Tne Licensee (has/h ._ .ut) provided a response to the SER concerns.
i

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

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

The Licensee (has/has not) proposed a corrective action for this equipment
item wnose qualification has not been fully established. |

Justification for interim operation (has/has r.ot) been provided by the
Licensee for this equipment itee.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above subroergence level

_ _ Relocate or shield equipment from radiation source
verify qualification by additional (testing / analysis)
Equip.: tent 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 .)

The Licensee states that the equipment i*em dues not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRC JD ITE.3 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 QP).iLied IV Documentation Not Available

- -
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NRC Contract No. NRC-03-79-118
L0bunklin Research Center FRC Project No. C5257 Page

A Dnnsson of The FrankhnInsneute FRC Assignmen* No.13 2
2Nh and Race Streets. Phda., Pa 19103 (215) 448-10m FRC Task No. #dj

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /D_
.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FOPR

DESIGNATION:
X = DEFICIENCYNRC EQUIREMENTS

Decumented Evidence of Qualification Adequate
Adequata Similarity between Equipment and Test Specimen Established

XAging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation X
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature AdeqJate
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 Satisfiel
Criteria Regarding Test Failures or Seve.e Anomalies

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipreent Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Establi:h.ed j

II.D Equipment Not Qualified
II.c Equipment S!tisfies All Requirements Except Qualified Life

or Replacemr t Schedule Justified X
III.a Equipment Ec=mpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

This equipment item was previously evaluated in Reference 37. See page 1A

Equipment Item description.



NF.O Contra 0t No. NRC-03-79-118 |

l}00 Fr:,nklin Rrse rch Center FRC Project N 3. C5257 P g] |
'

A Divmon of Tb- Frankhn Insntute FRC Assignment No.1.7 3a
20th and Race %eets. Phda . Pa 19103 (215) 448-1000 FRC Task No. VS3

EQUIPMENT ENVIRONMENTAL. QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /d
.

-

I
LICENSEE RESPONSE TO NRC SER

|

j

| NOTES TCR RES0!.'J !CNS
|

Qualificatien documents associated with this piece of equip ent have been
evaluated and have been found to =eet the intent of th+ applicable
standards and is therefore qualified. (Refer to latest revisien of
79-013 verksheet.)

% Equipment deleted frem zaster list because it already has been replaced.

[ tue to advances e equipment design, this equip =ent is slated to be replaced
during the next p ailable outage cenristent with q uip=ent delivery ti:e
require =ents.

4 The aging preg.am described in the bcdy of the cover letter (Section 3.7) |
respeens to the NRt concern.

"'V.! lt ere

Y. Qualifica 1cn -testing is currently being centucted on this piece of equipment.
# ** pen c::eletien of testirg, reports will be reviewed to provide adequate-

qualification docu=en:atien.

FACILITY: YANKEE RO'4E
DOCKET No. : 50-29 AV-2

APPENDIX II
|

.N._O TE.S._ :-

(1) A long-ter cperating requirement of one year has been assumed.
1

(2) This area is ventilated with outside air.

(3) A 40 year qualified life require ent has been assumed.

(4) The qualified life of this eg'tipment will be maintained by the plant
maintenance and surveillance progra=.

, ,

i

_ _ _ _ - _ _ _
.- -
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A Dwision of The Frankhn Inwute FRC Assignment No.13 5f l
20th and Race Screets. P5da . Pa 19103 (215) 44810m FRC Task No. .- fd2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 81_

____
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'4 NRC Contract N . NRC-03 79-118
tj00ij Frxnkiin sise:ren Center FRC Project N3. C5257 Pag 3

A DMuon of The Frrnkhn Insntuts FRC Assignment NO.13 60
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. W7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /0

INSTALLED 'IMI LESSONS LEARNED IMPLEMENTATION EQUIPMENT SUMMARY

NRC tequested an evaluation of the environmental qualificatior 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-OlB, Supplement
3 (item 2) , in accordance with criteria established by the NRC (see Section 2
of tnis report) in a manner identical to the evab.ation of all other safety-

related electrical equipment. The scope of this review is limited to TMI
Action Plan equipment associated witn specific sections of NUREG-0737 which
have an installation implementation date of January 1, 1961 (sections are
identifieu below) . Wherc applicable, a review is to be performed on installed
equipment with implementation dates af ter January 1, 1981 if adequately
identified oy the licensee.

This plant is a PWR )( . BWR .

The NSSS Vendor is Westinghouse (W)1, Babcox & Wilcox (B&W) ,

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

Witn respect to this equipment item, it is roted (applicable section checked) :

The Licensee does not provide adequate information with respect to
identifi::acion of TMI Action Plan equipment installed as of 1/1/31.

The Licensee has not provided the correlation of this equipment item with
tne specific 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 IMI Action Plan item, are the cable and the terminal

blocks associated with the device also identified?]

Tne 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 EEO evaluation.

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

The Licensee has requested extensions of implementation dates.

_ ,The Licenste has stated that this equiprent item is associated with tne
following section of NUREG-0737. (This list of applicable NUREG-0737
sections has been identified by GRC as sections within the scope of this
review) :

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

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

_ _
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4 NRC Contract N3. NRC-03-79-118
C00U Frinklin R:se:rch Centu FRC Pr: Ject N3. C5257 P;g2

A Dms.On of The Frankhn Insnture FRC Ass!gnment tjo.13 , 7q
20th and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRC Task No. *fla 3

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. /_M.
..

PAINTENANCE AND REPLACEMENT SCHEDULE SIEMARY

Tha following information regarding the maintenance and replacement

schedule (s) for components, sub-components, and materials hcs been provided by
the Licensee.

Analysis shows that Viton and Etnylene Propylene 0-Rings

have a life in excess of 40 years. Rosemount recommends a

5-year service replacement intervai due to wear from main-

tenance adjustments and calibration. ?y]

i

l

I

_ _ _ __ __



4 NRC Contract N2. NRC-03-79-118
000u Frrnklin Riserrch Csnt:r FRC Project N2. C5257 P g3

A Divmon of Tha Franklin instituts FRC Assignm nt No.13 |c
20th and Race Streets. Phila , Pa 11103 (215) 448-1000 FRC Task No. 463

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ll_

Equipment Item No. 11 |
Level Transmitters Located Within Containment
Fischer & Porter Model 13D-2495-JBNS
Steam Generator Level Transmitters (FW-LT-1003, -1103 -1203, -1303) 1

Licensee References 19, 646, and 1407
Required Operatir. Time: Short term
TER Checksheet No. 11 ;

Refe;ence 37, Section 4.6.1 |

Licenser Submittal: FW4 [40]; FRC-designatee Page II.6-1

|
|
|

<

DESIGNATICN FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITE24(S) ONLY:
(See Section 3 of this TER for Legend)

(R), h I, h RPN,R, T, h RT, EXN, SEN, RPS, None,P, H, CS, A, S,

Not stated, Not applicable

l

LISTING OF APPLICABLE CHECKSHEETS: l

l

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms :
Licensee Response to NRC SER 3a, %, M, M

System Consideration Feview 41, %, K, 44, K, K

Equipmer.t Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,

Sg , S h , S i , S j,5 k ,71,
S m , 5,, , 50, s p 3 5%3 5'r

Installed TMI Lessons Learned Implementation 8h %
Equipment Summary

Maintenance and Replacemeat Schedule Summary 7a, Y4 7q

- - - - .
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A NRC Contract NI. NRC-03-79-118 I
c00!J Fr:nklin Risetrch Cant;r FRC Project N 3. C5?57 Pag 3 j

A Dmsion of The Frankhn Insntute FRC Assignment No.13 |b |
20th and Race Streets. Phda , Pa 19103 (215) 448 1000 FRC Task No. MU

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _1L 1

I
I

!

SUMMARY Or - ICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

d Tne Licensee (has/he. uwW provided a response to the SER concerns.

1 The Licensee (tr.s/h;; neR specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

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

_g_TheLicensee (harfh;; n.,J proposed a corrective action for this equipment-

item whose qualification has not teen fully established.

~gstification for interim operatica (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 quip & mxmenp in progress_ 1 Other ( Cl d d a. O n l.).. J S|5 N _)
p i) / "

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

d The Licensee (ftee/has 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

f and/or should be exempted from environmental qualification.

|

| DESIGNATION pF TL7SULTANT 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
1.b Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scope
i

Not Qualified IV Documentation Not Available

1

|
|



4 NRC Contract Nr. NRC-03-79-118
000u er:nuiin a:se.rra csnier eRC project No. Cs2s7 Page

A Dwmon of The Frsnkhn Insntut2 FRC Assignment N2.13 2
.

20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No, M48

EQUIPMENT ENVIRONMENTAL QUALIFICATION Ri.NIEW OF EQUIPMENT ITEM NO. //

EQUIPMENT EN'?IRONMENTAL QUALIFICATION SUMMARY FORM
|

DESIGNATION:
X = DEFICIENCYNRC REGJIREMENTS

Documented Evidence of Qualification Adequate X
Adequate Similarity Between Equipment and Test Specimen Established X
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) X

Program Established to Identify Aging Degradation X
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate

Xo Duration Adequate
o Required Profile Envelorti Adequately X
o Steam Exposure (If Required) Adequate X

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied X
Criteria Regarding Test Tailures or Severe Anomalies

(If Any) Satisfied X
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied*

Test Duration Margin (1 hour + Function Time) Satisfied X !

Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGCRY X = CATEGORY

I.a Equipment Qualified _

I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established ,,_

II.c Equipment Not Qualified Y 1

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

III.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

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

)g h +a j



A NRC Contract Ns. NRC-03-79-118
ljhd Franklin Rsseirch Ccnt:r FRC Pr ject N9. C5257 Ptg3

A Dwmon of The Frankhn Institute FRC Assignment No.13 30
20th and Race Streets. Phda . Pa. 19103 (215) 448 tmo FRC Task No. f43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

LICENSEE RESPONSE 'IO NRC SER

FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 FW-4

s
' APPENDIX II

NOTES:

(1) These transmitters are only required for a short-ter= reactor
protection function. ,

(2) 100% relative humidity has been assumed for saturated steam conditions.

(3) A 40 year qualified life require =ent has been assu=ed.

(4) The qualified life of this equipment will be =aintained by the plant
caintenance and surveillance program.

..

(5) In the TER, FRC concludes that these transmitters are not qualified
for long-ter= operation based on an environ = ental test (not referenced
by Yankee Rowe) where a similar transmitter failed after 6 =inutes.
However, the TER does establish that in the test on which Yankee Rove
has based its qualification (Documentation Reference 2.8) the ti=e-
dependent te=perature and pressure profile exceeded the postulated
accident profile for 2.75 hours. In addition, FRC concludes that
acceptable accuracy is de=onstrated for 7 hours. Therefore, the Yankee

Rowe units are acceptable for a short-ter= reactor protection function.
Yankee Rowe will add c fully qualified wide range steaa generator
level transmitter on each stea: generator to provide long-ter= level
indicatica and retain the F6F transmitters only for the reactor
protection function.

Yankee Rowe believes the failure of the transmitters in the FRC-
referenced test was due to the lack of radiatian-hardened electronics,
which resulted in failure after heavy radiation and exposure to high

te=perature stea=. The transritters at Yankee Ron were specifically
quoted and purchased with radiation-resistant co=ponents. Similar
units were successfally tested, although r.ot sequentially, with a
high radiation dose. Therefore, Yankee 2cwe concludes that these
transmitters are acceptable for long-ter: use until fully qualified
transmitters are installed for the long-term reqeire=ent.

(6) The specified dose is the one year dose. The actual dose will be
much less for the short-ter: function.

i
1
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N
i

i
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW j
|

Criteria: DOR Guidelines )(; NUREG-0528, Cat. I ; NUREG-0588, Cat. II _,.

1

NRC REQUIREMENTS DEFICIENCY
WITH SECTiON REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAI DOCUMENTATION NOTE NO.)t.

! ! !
EQUIPMENT DESCRIPTION ! ! !

-f'A /JA/Sff /,I[[A !Equipnent Type ! yppjrgt!
l I f/Jc f ER | l'oA T EA. !-

Manufacturer's Name ' f /SC4 fij l U Il4 ,gggyqg ' pg Q
(5.2.2/-/-) l

130-291s*
.

ch Ef
.

, ..

ddModel Number (5.2.2/-/-)
! ! !

Serial Number ! gogg ! !
! ! !

Features / Mounting ! ! ! ,

(5.2.6/-/-) ! ! !
! ! i

'

Connections / Interfaces ! ! ! I

(5.2.6/-/-) ! ! !
! ! !

#

. Cp7fjf/fo79 { g/g {Location / Elevation
. .

Equipment ID No. ' '

,y 7.,j,,

QUALIFICATILN REPORT ~ ###b ##"3 O*3s

(8.0/5.0/5.0) ! ! !
Report ID Number N/A yQo4/_f/-6-oof'g,, g /'

.

Report Date ! ///A ! f e -- f - C f M7
_M6! : '

1asued by ! pjy' ! f j S C h 2 A ,e,foATff j
gfy c fjfA ,2 [o A I MFrepared for #/A .

Referenced Reports N/A
. . .

Qualification Method ! ! '

NJ(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! 7EJ 7 !
! ! ! ,

|
QUALIFICATION TEST PROGR/3 1 ! !
Functional Test Description ! ! eT M Mo* dd {'( 5. 2. 5/2. 2. 9/2. 2. 9) ! !

! ! !
Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! ! Y 9"'" !
Ioad/Cyclas/ Voltage / ! ! !
Current /Freq. ! ! !

i
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. //
__

NRC REQUIREMENTS DEFICIENCY

UITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
! ! !

Acceptance Criteria ! I NO Alf IM6
( 5. 2. 5/2. 2.1/ 2. 2.1) ! ! !

! ! !

Accuracy (5.2.5/-/-) ! go/o ! Ap 7/4 /f4 : #o .rN" 34r/L !
! ! +3.S X j no 34 tFT on n* s' ! [

Number of Specimens ! ! A # 7(/, ) .7f 44 * !
go 4png 3Alff ee e

34sfr of f $% e!'J W
* *

Test Instrumants Caliorated ! ! Nd * !

! ! Af Tf4 2'l bu*#b *. !y
AI ^#*# r *F / TE!Safety Function (Active / ! #4##T (Aof4.

Passive) (-/2.1. 3/2.1. 3 ) ! /)CTIFI '

gy
! ! !/-

Test Duracion (5.2.1/-/-) ! ! g7A7(o to be J'/ff3 1 M 3
,

2 ! ! .aA /
Accident Duration (Ltvir. ! ! !

Above Normal) (3.2.1/-/-) ! 87 h#I' ' !
! !.

Required Function Time !M M ! !

! A PS ! !
Test Sequence (Genera!.) ! ! !p
(5.2.3/2.3.1/2.3.1) ! ! ! fr.E

. . .

Test Sequence (NUREG-05 8 8, ##'
Cat. I) (-/2.3.1/-) ! N/4 ! !

! ! !
1. Representative Sample ! ! !
2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging ! ! !
5. Radiation Aging ! ! !
6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !
e

8. DBE Exposure ! !
9. Post-DBE Exposure ! ! ;

e10. Inspection ! !
i

i e .

gy A e70W 17t r xT ;,Ag ing
(5.2.4, 7.0/4.0/4.0) ! g g p,g7 ! jg tj pf-f; [/f} g [

e! ! jTherma._ Aging / Basis ! gpj (, vTe'I ! *

Materia'. Aging ! g

[
"

Evaluation (7.0/-/-) ! !
! ! !

Materials Susceptible ! ! !,

(Thermal) (5.2.4, 7.0/-/-) ! ! !
! ! !

Radiation Aging , Type ! ! '
,

1

__ _
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NRC REQUIREMENTS DEFICIENCY
WITli SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
! ! !

Radiation Aging, Cose (rd) ! ! !
! ! !,

Radiation Aging, Dose Rate ! ! !
! ! !

Radiation Aging, Method ! ! !
. . .

/.Materials Susceptible g ! pMJ,(Eadiation) (5.2.4, 7.0/-/ ) ! !
! I I f y d'/h

Operational Aging ! ; 1

(-/4.2/-) ! ! !
! ! !

Other Age Conditioning ! ! !
(-/4.2/-) ! ! !

! ! !y
Qualifiea Life Claimed / ! /)Sjuh40 ! 1 Mr
Established (5.2.4/4.10/-) : t/o yEAAS ! !p fm

! ! !'Y
Normal Ambient Temperature ! ! !
Normal Amoient Radiation ! ! !
Normal J abient Humidity ! ! !

! ! !
On-Gaing Surveillance and ! ! !
Preventive Maintenance ! ! !
(7.0/-/-) ! ! !

! ! !
On-Going Analysis of ! ! !
Failures and Degradation ! ! !
(7.0/-/-) ! ! !

! ! !
Margin (General) : ! !
(6.0/3.0/3.0) ! ! !

! ! !
Margin (NUR;G-0588, ! ! !
Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15*F) ! ! !
2. Pressure (+10%, ! ! !

10 psig maa) ! ! !
3. Radiation ! ! !

(not required) ! ! !
4. T1.ne (+10%, +1 hour ! ! !

+ function time minimum) ! ! !
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NRC REQUIREMENTS DEFICIENCY j
'

t!ITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTf.L DOCUMENTATION NOTE NO.)

! !
ACCIDENT CONDITIONS ! ! !

! ! !
IDCA/MSLB/HELB/ Uncontrolled ! g32 6 ! !
(4.1, 4.2, 4.3.1, 4.3.3/ ! ! !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

. . .

Radiation Type b
! ! !

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

! ! !
Raciation Dose 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 (4.1.2/-/-) ! ! .

! ! i

Radiation Dose (Normal + ! (, 7 / M* ,

Accident) (4.1.2/-/-) ! ).Y 4/0 Adf /, [g / 0 8 * f/ J c 4 f A ,'
,foRTCB! ! #DF 2 2 W-/Plateout Dose Considered !

k' RPT *oo A
e
*

(-/1. 4 8/1. 4 8) !

k hVo[I !
IGa::Ima + Beta Dose (rd) ! e

f
#(4.1.2/1.4.7/1.4.7) ! i

sy(y e-

"
y / V0 7 - 7] & N d >0 '

(s .') %0P W (Yg an w sea 4 d
gu 4 vp J- -C )

y n n$a y~'El /r,Y,YLG~Lel & ' * " *
(6.) v
w y p g 9 -Y & 9 5/TDaM.
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|

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0533-II) SUBMITTAL

_
DOCUMENTATION NOTE No.)

! ! !
ENVIRONMENTAL _ PROFILE ! 1.OCA ! !

! (MS46) ! !OF ACCIDENT CONDITIONS
e 9 9

Rate of Temp./ Press. M#
3.y fo.J Jhi[Jss !Increase

Peak 'F/psig/RH/ Time J J ! yyo7/j,,/o_/34 g y
'F/psig/RH/ Time !JfJ Jo[/**/8/3 ! ) 93 / 9 f //o* [ / 2 3/f d 4# ! lDecrease To:

D../AyA /my ! ;

'F/psig/RH/ Time *;;2[Jo[/ [4Qf p a y/f[/oo[J /y-(3/ jg fDecrease To: J 7
!! !

'F/psig/RH/ Time .(/Je/J//se/J74) I~j f4*Decrease To: *! !
Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! ! !

_

2.2.6/1.2.5.C, 2.2.6) 1 ! !
! ! !

Spray Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! N'Nf ! !
2.2.8) ! ! !

! ! !
Spray Composition ! NoNE 1 !
(4.1.4/1.3, 2.2.8/ ! ! !
1. 3, 2. 2. 8) ! ! !

! ! !
2 . i eSpray Density (gpm/f t ) gyg

. . .

Spray Duration ! ! !
! ! !

Submergence Duration ! ! !g yg
( 4.1. 3/ 2. 2. 5/ 2. 2. 5) ! ! !

! ! !
In Leakage Considered ! pyg ! !
(5.2.6, 5.3.2/-/-) ! ! !

! ! !
Time to Sucmergence ! yoyG ! !

! ! !
|Dust Environment ! ! !

(-/2. 2.11/ 2. 2.11) !
_

! !

|
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EYrES: This equipment item was previously evaluated in Reference 37. J

', [ G W,3
FRC has reviewed Reference 2.8 technical data, which accompanies the test3

report text, and notes the following:

[fff' 2209- 5/-6 -006]1. The critical information base within the report is not easily
ascertained because the report is brief and lacks substantive test

idata and technical informatica pertaining to the actual test which
|would allow stbstantiation of the report's conclusions. '

2. There is a discrepancy within the report with respect to the single
test specimen. The text identifies the ite tested as Type 10B2495;
however, the actual strip-chart recorder log (Figitte 3 of the report)
identifies the specimen as Type 10B2496.

3. There are major discrepancies and caissions of data within the report
with respect to the temperature, pressure, and dwell time duration
during the actual test. Attacncents to the test report (Figures 1
and 2) ref)ect temperature and pressure profiles to be used as
criteria for the actual tes1. however, the resultant test data~

(Figures 3 through 6) provide ar incomprehensible record of test
results superimpcsed on the strip-chart recorder trace. The,

'

parameter monitored by the recorder is not identified; however, it
appears to be a linear trace of the transmitter output signal. No'

time axis is provided.

The test engineer's notes as to varicus temperature or pressure
parameter nuncers are shown en the chart, including varicus time
chronology notatiens; hcwever, a definitive test profile and
asscciated ti=e axis cannot be extracted from the information
presented. In fact, there is a notation which indicates that the
"cha:ber opened to ambient temperature" approximately 7.5 hours into
the test; however, the test text implies that the test duratien was
continuous for 24 hours. FRC believes that conclusions can be
reached free an analysis of the first 7 hours of the test data.

4. The Guidelines require that the test charcer temperature / pressure
profile envelop the service conditions for a time equal to the period
free the initiation of the accident until the service conditions
return to normal. Although the test data are difficult to fully
interpret, it appears that the test chamber tire-dependent
temperature / pressure profile essentially exceeded the T.,CCA postulated

|
accident profile for 2.75 hcurs. Mcwever, the test chamber j
time-dependent temperature / pressure profile did not envelop the |

required MSLB accident profile with respect to temperature for the
first few minutes of the test. As stated previously, FRC concludes

|

|

_ -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _.u_

NOTES:

that this is not significant Lecause the temperature peak lasts only a
few minutes, and the temperature of tha transmitter is not expected to
exceed 320*F.

(.10 PSI) )
The test profile did not envelop the required environmental service

conditions af ter the third hour. The test chamber [ pressure (5 psig)
was significantly lower than the required pressure \(12 psig) . This
test chamber pressure deviation could be significant. The test time
duration, stated to be 24 hours, did not envelop the required accident
profile 27-hour interval. In addition, the test chamber appeared to
be opened to ambient conditions af ter 7 hours; and the data appears
uninterpretable after the seventh hour. These data are therefore
invalid as evidence of qualification without substantial clarification
and interpretation.

5. The results of the tests during the maximum steam and temperature
cycle (75 psig/320 *F) were statec to be a zero shif t of +3.5% of span
af ter 1 hour; af ter 2.75 hours, a :ero shif t of +3% of span was
observed. On return to ambient, a =ero shif t of 1.5% of span was
observed.

FRC concludes that this accuracy is acceptable ,(for this particular
test) for a time interval of approximately 7 hours.

.

6. The referenced report states that additional temperature testing is
conducted on all escillator-amplifier units. Each transmitter housing
is also pressure tested. However, no further details or results of
these tests were provided; and therefore, FRC concludes that these
statements are not to be construed as being evidence of qualificatien.

7. The referenced report sta:es that various models of transmitters use
identical electronic components as the test specimen and are therefore
qualified. FRC notes that no further details are presented to
substuntiate this statement and to allow verif. cation by an
independent reviewer. For example, the part number of a specific
oscillator-amplifier is not mentioned, nor are.any other special part
numbers for the recuired high-temperature electronic components
mentioned. Since special modifications are required, such as
additional sealing and special electronic components, FRC concludes
that identification of the specific oscillator-amplifier, detector,
and force motor should have been presented by the Licensee.

FRC's Evaluation of References Not Provided By che Licensee:

In addition to FRC's previous remarks concerning Licensee comment a, FRC
has knowledge of further testing conducted by Westinghouse on Fischer & Porter
transmitters. The salient points from that test program are as folic s:
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NOTES:
e

1. Three Fischer & Porter type 1032496PNBS transmitters were
sequentially tested (serial numbers 6906A5350A67 through 69) . A
radiation exposure test was conducted followed by a high- temperature !
steam and pressure test. j

2. The Guidelines require that the field installation must be identical
to the test setup. The test ceport states that wirinc connections
were made with specially desiened waterprcof, hich- temperature
splices. FPC presumes that this was acecmplished by splicine to the
pigtail leads which pass through a factory-sealed electrical fitting
at the transmitter.

i

|

3. The Guidelines require that equipment cperational modes during
testing should be representative of the actual plant application
requirements. In addition, failate, criteria should include
instrument accuracy requirements. The test stated that the
transmirters' operational characteristics became erratic and the
error excessive enough to cancel the testino. Each transmitter !

exnibited hich errors at various times during the environmental tests
but remained withis the accuracy recuired for the tric function

~

within the first 30 seconds of th e te s t . The recort stated that
~

failure of all test units was attributed to high- temcerature steam

leakinc into the transmitter housinc and causinc acclifier f a ilu r e .
The transmitter error ranced from +1.5% to-2.1% of scan after
exposure to 280*F durine the first 2.5 seconds of the test. In
addition, tne report stated that the maximum error after a 15-dav

excesure is not recuired (and therefore was not stated). ?PC notes
enat the transmitters failed at 6 to 8 minutes into the test.

Westinchouse cencludes that the transmitter medels tested were not
desicned for tne test environment (320 *F ceak tenperature, and

:220*F/66 psig for a 15-dav time duration) : however, the transmitters
will cerform the recuired tric function in ne first 30 seconds of
the accident. The report additionally states that the operating
char- acteristics of the transmitters did not change significantly
and were within specification af ter the exposure to high-temperature
steam and pressure. FRC cencludes that this statement is not
censistent with the previous statement and results of the r port
regarding cancellation of the test and failure after 6 to 8 minutes.

-

|
FRC concludes from the foregoing that the Fischer & Porter
transmitters failed the environmental test. In addition, this -

equipment failed to satisfy the NFC supplemental criteria stated in
Section 2.2.4 of this report, which states that equipment required
for short-term safety functions must be qualified for a period of at
least 1 hour in excess of the time assumed in the accident analysis.

4. FRC notas that Westinghouse has responded to,NPC questions relative
to this test. Westinchoose has stated that Fischer & Porter
transmitter type 10B2496 are adequately qualified for short-term

- -
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Notss:
.

protective functions; however, che NRC has noted that these
transmitters are no loncer acceotable for HELB apolications. In_

addition, Westinchouse stated that Fischer & Porter transmitters tvoes
1032496, 50EP1041, and 50EP1031 are applicable for non-MELB
applications.

FRC's Evaluation of Licensee's Ccement d:

With respect to Licensee Comment d and the Licensee General Comment, FRC

notes that these transmitters can also be used for the small break LOCA 17
addition to an MSLB event in order to menitor emergency feedwater flowrate to
the steam generaters. As previously discussed in the DITER, Reference 2.9
established that the transmitter is susceptible to degradation as a result of
radiation exposure unless special radiation-resistant high temperature
capacitors 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 not provide evidence
that the transmitters installed in the plant.will not be degraded by exposure
to integrated radiation level of 2.4 Mrd. #

d. The Guidelines require that radiation exposure should be applied
during the test 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 units
were different frem those subjected to the steam environment tests.

{#/oh Reference 2.9 established that the transmitter is susceptible to
,

degradation as a result of radiation expcsure. Thus, FRC concludes
that the test sequence for this device shocid have included radiation
exposure prior to or concurrent with the steam exposure, or else the
Licensee should provide other evidence that the transmitter 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 equipment environ-
mental qualification review program, FRC concludes that these transmitters ara
not qualified because the transmitter failed the environ = ental test af ter 6

. minutes. FRC concludes that these transmitters must be qualified for the con-
tainment environment which exists during the LCCA and MSL3 events. The Licen-
see has stated that these transmitters are required for icng-term operation
following an accident. #
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlFMENT ITEM NO. //

_

|

"** *

%f, gg
zA W 2AC zA JJU A ~ M
y a :s.1@ a Mt VW
The exact relationship between the installed equipment at Yankee Rowe
and the varicus test specimens has. net been fully established and
dccumentede jg

l

% y

Reference 6f's states that varicus types of transmitters useidenticaA electronic cc=penents as the test specimen and,th e re fo re , these transmitters are also qualified. However, FRC
notes that no part nuccers are provided to verify or substantiate
.his claim (for example, explicit. identification of the
oscillator-amplifier, detector, and force motor).

Reference [ff states that special modifications are required, such
as additional sealing and special high-temperature electronic
cceponents, in order to meet the postulated accident conditions.
The Licensee has not provided this information for the installed
transmitters.

Adequate documentatica reflecting full and comprehensive
qualification of the trans=itters has not been provided b -k

}censee. Reference (f6 conditions and results were extrer elh
e

-icul. to interpret.
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P gaFRC Project N .C5257

PROPR UARYA Dwmon oi The Fran' hn institute FRC Assignment No.13 Sann

. 20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. ygg INFORMAIl0N

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. //

)

NOTES:

.) -[h TSA A *

/

# More i=portantly, it is clear from another
;

test report that FRC has reviewed in conjunction with the environ-
mental qualification review program, that the same Fischer & Porter
transmitter failed the environmental test after 6 minutes. Clearly
this equipment fails to satisfy t.Te NRC criteria which require that
short-term safe.y functions must be qualified for a period of at
least 1 hour in excess of required operating time. In addition,
Westinghouse states that these Fischer & Porter transmitters are
applicable for ncn-HE'3 atelications. //
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20th and Race Streets. Phda.. Pa.19103 r215) 448-la FRC Task No. V 07

l

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. l

NOTES:

h.) ,

J ,a a p / &-L
.

19

FRC concludes that deterioration of the transmitters' Teflen
insulation and wiring was caused by radiation testing and thatcombined testing c

adequate analysis has not been e,covided by the
Licensee to de cnstrate qualification for a radiation environment.
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'iging degradation has not been considered, the qualified life has not
been. established, nor is there a program to ascertain whether any
in-service failures during the installed life of the equipment are
the result of aging degradation, as required by the Guidelines. M
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. //
.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ! TEM NO. N

NOTES:
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/1.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _/L

--

NOTES:
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IA Divivon of The Frankhn inst:tute FRC Assignment h p.1,] 7g
?,hh and Race Streets. Phila . Pa 19103(215) 448-1000 FRC Task No. 4 leo

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. / l
_

MAINTENANG 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. j
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NRC Contract No. NRC-03-79118
NfFr:nklin R: search C nter FRC Project Nr.C5257 P g3

A Dwon of The Frank!a lnstnute FRC Assignment No.13 Ia
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. Y A 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _LA.

Equipment Item No. 12 (TMI Action Plan Item)
Pressure Transmitter Located Within Containment
Rosemount Model 1152
Subcooling Margin Monitor Input (MC-PT-712)
LicenJee 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 II.8-3

|

DESIGNATION FOR DEFICIENCY IDENTIFIED 9Y THE NRC SER - CIECLED ITDi(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, (tr, RT, P, H, CS, A, S, (R), M, I, QM, @ EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:i

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Stunnary Ferms 2

Licensee Response to NRC SER 3a, 36, 34, M

System Consideration Review 44, 45, 4d, M, %, M

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, 5e, Sf,
Sg , Sib M , M

Installed TMI Lessons Learned Implementation 6a, 64

Equiprient Sununary -

Maintenance and Replacement Schedule Summary 7a, N 7A
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4 NRC C ntract N 3. NRC-03-79-118
000U Frrnklin R seiren Cener FRC Project No. C5257 P;g3

A Dmsion of The Frankhn instruti FRC Assignm:nt Ns.13 |b |20th and Race Streets. Phda , Pa 19103 (215) 448-1000 FRC Task No. #d 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./1

1

l

SUotMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICIU3LE:

1 Tne Licensee (has/h;; .~W provided a response to the SER concerns,

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

1

1 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 oy 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/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective

j

action .)

The Licensee states that the equipment item does not require qualification
and/or should ce 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 IV Documentation hot Available

!
!

(
|
|
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NFC Contract No. NRC-03-79-118

.
00 Fr:nklin Research Ccnter FRC Project No. C5257 Page

A Dhasaon of The Franklin Instuute FRC AssignmeM No.13 2
20th and Race Strwis. Phila. Pa. 19103 4215) 448-1000

| FRCTat.k No. MG

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQU!? MENT ITEM NO. .ZA

_

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREME_NTS,

Documar'ted Evidence of Qualification Adequate
Adequate Similarity Setween Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately _X

Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation Y
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

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
Tast 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
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified Y
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review

,

| IV Documentation Not Made Available

l

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

|

|
_.



. A NRC C2c. tract N 3. NRC-03-79-118
Ullb Frinklin R:se:rch Catr FRC Project N3. C5:57 P:ge

A Dnnsen of The Frinkhn Institut2 FRC Assignm:nt N3.13 3o !

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2 ,

i

I

LICENSEE RESPONSE TO NRC SER

NOTES FOR RESO'.'JT10NS

Qualification docu=ents associated with this piece of eqvtpoent have been
evalu.ated and have been found to teet the intent of the applicable
standards and is therefore qualified. (Refer to latest revisien of

79-013 verksheet.)

Equipment deleted frcs master list because it already has been replaced..

I Due to advances in equip =ent design, this equipment is slated to be replaced !

''i during the next available outage consistent with equip =ent delivery ti=e
require =ents.

The aging pregra= described in the body of the cover letter (Section 3.7)
respends to the NRC ccncern.

TMI lte=s - I.

Qualification testing is currently being conducted on this piece of equipment.
Upen ec pletien of testing, repcrts vill be reviewed to provide adequate
qualificatica dec'. entatien.

FACILITY: YANKEE RO'a'E
DOCKET NO.: 50-29 MC-4

.

APPENDIX II

NOTES:

(1) Provides continuous pressure indication.

(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 outside the
biological shield wall. A Conax seal has been used to protect the
internals of the transmitter from any harsh environmental conditions.

.
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20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FAC Task No. 94S ,

EQUIPMENT 6NVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1_.1

|
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines [ ; NUREG-0586, Cat. I ; NUREG-0508, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

,

! !

EQUIPMENT DESCRIPTION ! ! !
'Equipment Type ' 7ppyggTgg ' fe

. . .

e .

{' g@'nouNi j gW ;Manufacturer's Name -

(5.2.2/-/-)

// ' O P 4'd 2 ' 'w'j //IA j
: 3reModel Number (5.2.2/-/-)

! .

Serial Number ! f C 70 87
*

,

! !
Features / Mounting ' '

(5. 2. 6/-/-) ' ' '

Connections / Interfaces ! ! !
(5.2.6/-/-) ! ! !

! _!
Location / Elevation ! C ON TNNUN! !

! ! :
C-P T- 7/ k ! !

!M(Mc-f)
Equipment ID No.

! : !
QUALIFICATION REPORT ! ! !

! g g 7- f/ 7 1// [ REY.6 1 (/2 offf(8. 0/5. 0/ 5. 0) ! !o
Report ID Number !L !

7|23|7[ h*|H/7b 1
'

'!Report Date ! !
. . .

v T' [Issued by ROSEgou

Prepared for R o J6 00 # "

. gg A $70Referenced Reports .

Qualification Method ! * i

T4T $ I#0 [f(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) gQ'' '

Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! ! !
Ioad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !

.-. . _ . - -.
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A Diwson d The Frtn'in Instituu FRC Asalgnment N2.13 5b
20th and Race Streets. Phda . Pa. 19103 (215) 448-Imo FRC Task No. W8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /.J.

,

|

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
Acceptance criteria ! ! !

( 5. 2. 5/2. 2.1/ 2. 2.1) ! ! ! ;

. . .

*WAccuracy ( 5. 2. 5/-/-)

!D m u.4)au!!!
!Number of Specimens !

! ! !
' ' '

Test Instruments Calibrated %
l

Safety Function (Active / ! ! !
Passive) (-/2.1. 3/ 2.1. 3 ) ! !

! ! !

Test Duration (5.2.1/-/-) ! !
! ! !

Accident Duration (Envir. ! ! !
Abcve Normal) (5.2.1/-/-) ! ! !

! ! !

!j9 [p
'!Required Function Time

. . .

, Mje,!Test Sequence (General) ! ! p
' ' '(5.2. 3/2. 3.1/'. 3.1)

Test Sequence (NUREG-0588, ! ! !
Cat. I) (-/ 2. 3.1/-) ! ! !

! ! !
1. Representative Sample ! ! !
2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging ! ! ;
5. Radiation Aging ! ! g

6. Wear Aging ! !

7. Vibration / Seismic ! ! !
.

8. DBE Exposure ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! ;

! ! !
Ag ing ! ! !
(5.2.4, 7.0/4.0/4.0) ! ! IM !

' ' 'Thermal Aging / Basis /,, - o -

k k # # '' ' #" Id N k/Material Aging

eg/ M 8 s5= !WpEvaluation (7.0/-/-) ! 7
! ! !

Materials Susceptible ! ! !

(Thermal) (5.2.4, 7.0/-/-) ! ! !
! ! !

'Padiation Aging, Type ! ! .

!



A NRC Contract N . NRC-03-79-118
EdIhrinkhn Rzseirch Cent:r FRC Project NO. C5257 P g]J

A Dnnsson of Tne Fr: nun Instituti FRC Assignm:nt N3.13 5c20th and Race Streets. Phila . Pa 19103 (215; 448 1000 FRClask No. 4/88
j

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

NRC REQ'JIREMENTS DEFICIENCY

WITH SECTION REFEPENCE LICENSEE QUALIFICATION e (X OR
J DOR /05 88-Jy'0 58 t -II) SUBMITTAL DOCUMENTATION NOTE NO.)}

! ! !
! ! !

Radiation Aging, Dose (rd) ! 4 '

[. O I/d $
Radiation Aging, Dose Rate ! ! / 7/0 8 !

! ! !

Radiation Aging, Method M/ '

. .

Materials Susceptible ! ! !

(Radiation) (5.2.4, 7.0/-/-) ! ! !
! ! !

Operational Aging ! ! !

(-/4.2/-) ! ! !
! ! !

Other Age Conditioning ! ! !

(-/4.2/-) ! ! !
! ! !

Qfalifiec Life Claimed / ! ! ! ,[ -
Established (5.2.4/4.10/ ,) Of"! 'p'

. . .

Normal Ambient Temperature ! ! !.

-fMormal Amoient Radiation ! ! ! 7
Normal Ancient 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) ! ! !

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

_

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATIOM (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

ACCIDENT CONDITIONS ! ! !

! ! !

IDCA/MSLB/HELB/ Uncontrolled ! ! !
(4.1, 4.2, 4.3.1, 4.3.3/ ! ! !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

! ! !

Radiation Type ! ! !
. . .

(4.1.2/1.4/1.4) .

! ggfg'g 4 ([Jk!Radiation Cose (ed)
! !

! ! !

Radiation Dose Rate (rd/hr) ! ! ! |

Radiation Qdal. Method ! ! !

(5.3.1/-/-) ! ! !

! ! !
Proximity to Concentrated ! ! !
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! !

Beta Radiation (4.1.2/-/-) ! ! !
! ! !

Radiation Dose (Normal + ! ! !
Accident) ( 4.1. 2/-/-) ! ! !

! ! !
Plateout Dose Considered ! ! !
(-/1. 4 8/1. 4 8) ! ! !

! ! !
Gamma + Beta Dose (rd) ! ! !

(4.1.2/1.4.7/1.4.7) ! ! !

|
t

- _ _ . _
-

--



|

A NRC Contract N3. NRC-03-79-118
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A Dwision of The Frankhn Institute FRC AsaignmentNo IL 5e |

20th and Race Streets. Phis . Pa 19103(215) 448-1 2 1 FRC Task No. 4/M

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NC. 22.

_

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
ENVIRONMENTAL PROFILE 1 loCA ! !
OF ACCIDENT CONDITIONS ! [/f S/ 8) } !

! g sff).gfy /sk! !y
Rate of Temp./ Press. ! !
Increase !. .

. . .

,yc f|[a,fo,Af | jay,skl.Psak *F/psig/RH/ Time gy gj,)/f !e

JC t// /Jad*F/psig/RH/ Time '(7 o foo/J4 * 3 /g[ yo[/oo/ / hp, ' ,4g

*

Decrease To:

Decrease To: *F/psig/RH/ Time pfr/g o// JoJ//f.f[ /oo[ 7 AA 1 ['P"
_

b !# . 2jo / 4[ /4o[ //2 MDecrease To: *F/psig/RH/ Time
ll12*/Z|hw/o4) !

Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Metnod ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! N[/) ! !
2.2.8) ! ! !

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

. . .

Spray Density (gpm/f t ) [ h/f [ [2

! ! !
Spray Duration y/g' ' '

. . .

Submergenca Duration ! ! !
( 4.1. 3/2. 2. 5/2. 2. 5) ! ! !

e e e

In-Leakage Considered A////
(5.2.6, 5.3.2/-/-) ! ! !

' * '
N/ATime to Submergence ! ! !

! ! !
Dust Environment ! ! !

(-/2.2.11/2.2.11) ! !

-
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i
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. /.2

I
|

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 TMI
Lessons Learned Implementation. The objective is to evaluate qualification )
documentation of equipment within the scope of IE Bulletin 79-OlB, Supplement
3 (item 2), in accordance with criteria established by the NRC (see Section 2
of tnis report) in a manner identical to the evaluation or all other safety- {
related electrical equipment. The scope of this review is limited to TMI '

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 af ter January 1, 1981 if adequately
identified oy the licensee.

This plant is a PWR )(,BWR .

The NSSS Vendor is Westinghouse (W) Y , 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 TMI Action Plan equipment installed as of 1/1/61.

] 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.g., if a transmitter is
identified as a TMI Action Plan item, are the cable and the terminal

blocks associated with the device also identified?]

Tne 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 cf NUREG-0737. (This list of applicable NUREG-0737
sections has been identified by NRC as sections within the scope of this
review) :

II.B.3 ( ALL/1-1-81) Post-Accident Sampling Capability of Reactor |
Coolant and Containment |

|

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

.
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A Division of The Fr:nklin Institute FRC Assignment N .1 7q
20th and Race Streets. Phila. Pa 19103 (215) 448-1000 FRC Task No. 3

1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./_2.

MAINTENANCE AND REPLACEMENT SCHEDULE SIMMARY

The following information regarding the maintenance and replacement
i

schedule (s) for components, sub-components, and materials has been provided by
the Licensee.

|
l

Analysis shows that Viton and Ethylene Propylene 0-Rings

have a life in excess of 40 years. Rosemount recommends a

5-year service replacement interval due to wear from main-

tenance adjustments and calibration. (,ZY

--
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A NRC Contract N 2. NRC-03-79-118
c00u Fr:nklin Rise:rch Cent:r FRC Project N2. C5257 P:g3

A Dwision of The Frrnkhn lastitut FRC A:;lgnm:nt Nr.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-10 @ FRCTask No. d/ 6 A

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 11.8-1

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QT, RT, P, H, CS, h 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 Enstronmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, %, X, 3d

System Consideration Review M, M, K,4f, M, K

Equipment Environmental Qualification Review Saf Sq, k, S4, Se, 5f,
pg, R , Sg, Sf

Installed TMI Lessons Learned Implementation $(f Ob
Equipment Summary

Maintenance anc Replacement Schedule Summary 7a, %, h

. _ _ - - - _ _
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A Dwision of The Frankhn Inst:ture FRC Assignment No.13 |b
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|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /J_ l

.

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

Tne Licensee (has/ima L) 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.

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

The Licensee (has/has not) proposed a corrective action for this equipme:nt
item whose qualification has n'ot 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 /;nalysis)
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/has 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 QUALIF ICATION EVALUATION CATEGORY BASED ON REVIEW I
'

- 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 tbt in Scope

II.b Not Qualified IV Documentation Not Available

|

I
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A Divmon of The Frankhn Institun FRC Assignment N2.13 2
20th and Race Streets. Phaa . Pa. 19103 (215) 448-1000 FRC Task No. 95.7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4Z

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 X
Qualified Life or Replacement Schedule Established (If Required) X

Program Established to Identify Aging Degradation N'

Criteria Regarding Aging Simulation Satisfied (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 Curation 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 Modificatior.
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life I

or Replacement Schedule Justified X |
III.a Equipment Exempt From Qualification

'

III.D Equipment Not in the Scope of the Qualification Review |

IV Documentation Not Made Available

|
\

This equipment item was previously evaluated in Reference 37. See page 1AEquipment Item description.

-_ _ - . - - - _ .
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20th and Race Streets. Phila-. Pa. 19103 (215) 443 1000 FRC Task No. Ms7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /5'

LICENSEE RESPONSE TO NRC SER

NOTES FOR RESCI,UTIONS

s

' g. Qualificatien docu=ents associated with this piece of equi;=ent have been
evaluated and have been found to =eet the intent of the applicable
standards and is therefere qualified. (Refer to latest revisien of

79-013 verksheet.)
\/
[. Equip ent deleted frc: =aeter list because it already has been replaced.

% Due to advantes in equi; ent desig:.. this equi;:ent is slated to be replaced
/ during the next available cutage censistent with equi;=ent delivery ti=e

require =ents.

l. . The aging prrgra= described in the body of the c=ver letter (Section 3.7)
responds to the NRO cen:ctn.

*MI Items

M Qualification testing is currently being conducted on this piece of equi;=ent.
Open ec pletien of testing, re;crts will be reviewed to provide adequate
qualificatien d :u=entatien.

FACILITY: YANKEE RO'nT,
DOCKET NO.: 50-29 MC-3

APPENDIX II

NOTES:

(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 the plant
maintenance and survei11ance program.
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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-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
ENVIRONMENTAL PROFILE ! ! !

LOC / . .OF ACCIDENT CONDITIONS !
e e e

Rate of Temp./ Press. (of[~ /4 h4[A 7f- 350 [/Jo /7 Af J% g
#

Increase . . .

i e e

Peak: *F/psig/RH/ Time 775/J2//oo[/h 350//2 //eo[/oM
! ! !

yo gjfg //co /f/;'F/psig/RH/ Time pgA/ga/f,,[J/3 '
'Decrease To: j

'F/psig/RH/ Time !pj /pe[/.o[J64 pfo//f[/* * /fS /1RDecrease To: j

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/ ! ! !
1.2, 2.2.8) ! ! !

! ! !
2Spray Density (gpm/f t ) g g ;

! ! !
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) ! ! !

!
l

!
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _42
i

.

NOTES:
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|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J.3
'

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.

Analysis shows that Viton and Ethylene Propylene 0-Rings

have a life in excess of 40 years.
Rosemount recommends a

5-year service replacement interval due to wear from main-

tenance adjustments and calibration.[71'],t

1
|
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Ef.

_.

i

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 Submittel: 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, QT, 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 3a, 345, 34:, )R

System Consideration Review %, %, M, M, M, M

Equipment Environmental Qualification Review M, $45, 54, M, Se, 5f,

5g, Sh, 51, Sj S K , y1y

Installed TMI Lessons Learned Implementation % BK
Equipment Summary

Maintenance and Replacement Schedule Summary 7a, % 7)d
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A Divisen of The Frankhn Institute FRC Assignmcat No.13 |b
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

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

d Tne Licensee (has/'22 netF provided a response to the SER concerns.
|

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

N 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 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/has 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 BTSED 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 IV Documentation Not Available

1



.

A NRC Contract N 2. NRC-03-79-118
lillfibrznklin R:,se:rch Center FRC Project N2. C5257 Pag 3

A Divmon of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. #&7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N

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 _X

Qualified Life or Replacement Schedule Established (If Required) Y
Program Established to Identify Aging Degradation Y
Criteria Regarding Aging Simulation Satisfied (If Required) ,,

Criteria Regarding Temperature / Pressure Exposure:
o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile E./ eloped 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
II.a Equipment Qualification Not Established
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified X
,

'

III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|

[

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



A NRC Contract N;. NRC-03-79-118
000bnklin R:se:rch Cant:r FRC Project Nr. C5257 P:g3

A Division of The Frankhn Instituti FRC Assignment Nr.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. #43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./.f_

LICENSEE RESPONSE 'IO NRC SER

NOTES FOR RES0tt'* IONS

/
Cualification docu=ents 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
79-013 verksheet.)

Equipment deleted frem master list because it already has been replaced..

Due to advances in equip =ent design, this equip =ent is slated to be replaced
during the next available outage consistent with equip =ent delivery time
require =ents.

4 The aging program described in the body of the cover letter (Section 3.7)
responds to the NRC concern.

s
p, "M1 Ite=s

Qualificatien testing is currently being conducted on this piece of equip ent.
/ L' pen ec:pletion of testing, reports will be reviewed to provide adequate

qualificarica documentatien.

FACILITY: YANKEE RO'4E
DOCKET No.: 50-29 PR-1

APPENDIX II

NOTES:

(1) Operates continuously to provide input to subcooled margin monitor.

(2) 100% relative humidity has been assumed for saturated steam conditions.

(3) A 40 year qualified life requirement has been assumed.
l

| (4) The qualified life of this equipment will be maintained by the plant
j maintenance and surveillance program.
!

..



4 NRC Contract N o. NRC-03-79-118
l!$U Funklin R:se rch Center FRC Project Nr. C5257 Pa03

A Diven of The Fr:nklin Institut> FRC Assignment N3.13 5e
20th and Race Streets. Phila . Da. 19103 (215) 448-lom FRC Task No. 14 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /f i

NRC, REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

. . .

I*ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS ! iud ! !

. . .

Rate of Temp./ Press. $[!/ ygo //Jo/Jr/ J% g1
*

!(3 4*/o33h |Y'k 7g ,
I! !Increase

! !
Paak: 'F/psig/RH/Tima ! pyf/J2[oe//4 ! ggo/ja,//oo//oM !

!(3gr/32/s../20! !
'

*F/psig/RH/ Time 'gy.1/so//ou/04 ! gay /ff//o o [//) 'Decrease To:

cg..pvp Pr4 -

'F/psig/RH/ Time 'jgjg,ff.,pgq ggo[/f/ /** /85 44 'Decrease To:

'F/psig/RH/ Time !c2 /np..issy!
- -

!Decrease To:
.fpe/2/I**/nh). g

Equip: rent Surf ace 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) ! ! !

! ! !
2Spray Density (gpm/f t ) ; g

! ! !
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) ! ! !

._ _. .-. - - - -



4 NRC Contract N 2. NRC-03-79-118
bOOU Ennklin Rise:rch Center FRC Project NO. C5257 P g3

A Division of The Frinkhn Institut > FRC Assignm:nt No.13 5f
20th and Race Streets. Phda. Pa 19103 (215) 448-1000 FRC Task No. #/48

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /9

NOTES:

TR M k m & M i RM 37
J / / /

(I.) u n & DJZL 1m C' f/.to d A / M 2 &

M i w n d& u dp
(d K L ML /n. =_~ & DL L =1 h

/ // / / /

Ei7tG d & M A A D - -..:1: sA.
At JA. O u) ; L L % Ar , , w - L . r k L .t

i / / / / /i '

w
(j /'

xn .Ww ZW . ik rL., ,

& /
- M - J & XL ed J A L ocs &

i <

&s i / /
d Z li f L & 2L. /tua 63m J cL.

s i y
Ab-5 Y [L // Cl 8 M JL $ W [$.j

/ / '

M hAu M .SL J E _cos'/ #4 Jro*F
i

d L.2 . (h ~ mM Jn 2 c ,L ) .
V ' L // / /
T~L R Z O M - - JR P&n c PJiy

/ /

Y [IS PJiw ) & ik & aJ) s=~ &
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J i

M4 b bM N2
o a

%J <- L /lo 9nv .
/ / '

_
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NRC Contract N r. NRC-03-79-118
nklin Rrse:rch Crnter FRC Project N2. C5257 P g3

| A Dwison of Thi Frtnkhn Instruti FRC As:Ignm:nt N3.13
5 7l 20th and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRC Task No. F4 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. / f/

:
|

I
'

NOTES:

N- M AY %
/

'

%u /Ya %.d
-

a s'

. [ d W N h /( w M
/

M //f 2 M //f 7 h h
YL I/o & |mn AY MNn

v i i / v g
b b || YWL

P L L o- % az 'r ~ M. ' R J-
"

/f f V |
AY Y A.47wv4|* d Cn
A~2Ln dlDu #~:
' 03 XL A Jh. JAt a. Aa)',J M
M AW Ab~ // 2 0 //53

// y I

~ P A . 7L J ~4 Q
V

d W& 41 n C M A l~ M
A % G JA~ 9 1 n,xl E
hh , AL :
/ G d '

A significant amount of technical information is available

to support the claim that the folicwing ccmponents, listed in
i

IEEE STD $50-1979,
have no age related failure mechanisms over

tne qualifiec life of the equi:: ment:

- Resistors, Carten - Capacitors, Tantalum -

- Resistors, Wirewound - Capacitors, Ceramic, Dry Paper-
.

.
. . and Plastic Fi:m, - Potenticmeters, c,omposition - inermistcrst

|

- Potentiometers, Wires.ounc
- Silicon Semiconductors,

- Diodes, Silicon - Integrated Circuits N

- _ . _ _ . _
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A Division of Tha Frtnklin Instituti FRC As-Jgnm:nt No.13 5A
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 4'47

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. /f

NOTES:
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NRC Contract No. NRC 03 79-118
00 Fr:nklin R:se:rch Ccnter FRC Project N2. C5257 P:g3

A Divtsson of The Franahn insatute FRC Assignment No.13 54
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. f4I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. IV

NOTES:

U W ,W 04 O A%$ L -
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A Dwison of The Frankhn Insatute FRC Assignment No.13 5f20th and Race Streets. Phde.. Pa. 19103 (215) 448 lMO FRC Task No. F47

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. IV

NOTES:
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00 Fr:nklin R: search Ccnter FRC Project N2. C5257 Pag'

A Dwisson of The Frankhn Institute FRC Assignment No.13 5Jt
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 94 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E.

NOTES:
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|
20th and Race Streets. Phila.. Pa. 19103(215) 448 1 2 FRCTask No. W43

i EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W l

l

l
)

NOTES:
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4 NRC Contract N2. NRC-03-79-118
000u Frznklin R.seirch Canter FRC Project N 2. C5257 P.:g?

A Division of The Franklin Institute FRC Assignment b;o.1 7a..

20th and Race Streets Phila. Pa. 19103 (215) 448-10 @ FRC Task No. 4

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. N
j

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.

Analysis shows that Viton and Ethylene Propylene 0-Rings

have a life in excess of 40 years. Rosemount recommends a

5-year servica replacement interval due to wear from main-

tenanceadjustmentsandcalibration.[49),

1

|
|

|



4 NRC Contract Nr. NRC-03-79-118
| 000U Franklin R:seirch C nter FRC Project NN. C5257 P:g2

A Division of The Fr nklin Instituts FRC Assignm:nt N .13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRCTask No. 'l 6 ?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. IS

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

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QT, Rr, 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 3a, 34, X , 34

System Consideration Review 44, 4)6, M , M , % M

Equipment Environmental Qualification Review $$ , Sid, 54, 94, St, 5 f ,
%, 'A1, M , 54

Installed TMI Lessons Learned Implementatic1 64', M
Equipment Summary

Maintenance and Replacement Schedule Summary 7a , 74, M



A NRC Contract No. NRC-03-79-118
lj00brnklin R:serrch Csntir FRC Project N3. C5257 P:go

A Dwison of The Frankhn Institute FF Assignment No.13 |b
'

.C Task No.
9/820th and Race Streets. Phda, Pa 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlFMENT ITEM NO. /J~

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

d Tne Licensee (has/ hee udi) 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.

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

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

Juatification 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 relocatien above submergence level
Relocate cr 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 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 IV Documentation Not Available

-_



NRC Contract N r. NRC-03-79118
.00 Fr:nklin R;se:rch Center FRC Project Nr. C5257 Page

A Dwision of The Fr:nkhn Institut3 FRC Assignment N!.13 2
20th and Race Streets. Phda.. Pa_ 19103 (215) 448-1000 FRC Task No. 948 |

l

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. LC

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately 2
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation X
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequata
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)

DESIGNATION:

NRC QUALIFICATION CATEGOg X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.o Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified )(
III.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|

|
|This equipment item was previously evaluated in Reference 37. See page 1A |

Equipment Item description.

|

!

!
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#A NRC Contract N O. NRC-03-79-118
(!00ll Frtnklin Rssesrch Cxntir FRC Pr ject Na.C5257 P:g3

A Dmsion of The Frankhn Institute FRC Assignment No.13 30
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. 953

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./f

LICENSEE RESPONSE 'IO NRC SER

N:7IES FOR RESO'UTIONS

Qualification docu=ents associated with this piece of equip =ent have been
evaluated and have been found to meet the intent of the applicable
standards and is therefore qualified. (Refer to latest revision of
7F013 ver'uheet.)

[ Equi;=ent deleted fre: = aster list because it already has been replaced.
Due to advances in equip =ent design. this equi;=ent is slated to be replaced.

during the next available outage consistent with equip =ent delivery ti=e
requirements.

4 *he aging pregra= described in the body of the cover letter (Section 3.7)
responds to the NRC concern.

"?t! Items

Qualification testing is turrently being conducted on this piece cf equipment.
** pen completi n of testing, reports will be reviewed to provide adequate.

qualificatien documentati:n.

FACII,ITY : YANKEE RO'n'E
DOCKET NO.: 50-29 AM-3

_AP'"" DIX II

NOTES:

(1) A long-term operating requirement of one year has been assu=ed.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life require =ent has been assu=ed. J

(4) This equipment will be included in the plant maintenance and
surveillance progra: for evaluation of aging degradation.

|
|

, - . - .
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /f

NOTES:
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& NRC Contract N3. NRC-03-79-118
000EFrrnklin R:se rch Cant:r FRC Project N3. C5257 P g3

FRC Assignment No.13[> 2
A Division of The Franklin Institute 7

FRC Task No. Y20th and Race Streets. Phita . Pa 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /I

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. -

Analysis shows that Viton and Ethylene Propylene 0-Rings

have a life in excess of 40 years. Rosemount recommends a

5-year service replacement interval due to wear from main-

tenance adjustments and calibration. J l/

1
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NRC Contract Ns. NRC-03-79-118
4{l00U Frrnklin R:se rch Csnt r FRC Project N3. C5257 P:g3

A Dmsen of The Frtnkhn Instituti FRC Assignm:nt Nr.13 |c '

20th and Race Streets Phila.. Pa, 19103 (215) 448-1000 FRC Task No. Is A 3 i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _.L6.

Equipment Item No. 16
Pressure Switch Located 'Jithin Containment
Static 0-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 II.10-5

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

RPN, EXN, SEN, h RPS, None,(R) , h I, QM,h T, QT, RT, P, H, CS, A, S,

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 I

Licensee Response to NRC SER 3a, 3b, % 3d

System Consideration Reviev M,% %,% % %

Equipment Environmental Qualification Review 54, 54|t, SA, % % , Si,
N, Jh, SL M

Installed TMI Lessons Learned Implementation %$
Equipment Summary

Maintenance and Replacement Schedule Summary 74,, h, 74



_ _ _ _ _ _ _ _ _

4 NRC Contract Nr. NRC-03-79-118
000u Frtnklin asse:rch Csnter FRC Project N 3. C5257 Pag 3

A DMsion of The Frankhn Inst:tute FRC Assignment No.13 |b
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. WS8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /A.

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

g Tne Licensee (has/;.- .~L) provided a response to the SER concerns.

[ The Licensee (has/h: r.st)-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, " - t) proposed a corrective action for this equipment
item whose qualification has not been fully established.

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

1 Corrective action specified by the Licensee:

d 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
_g. Other ( en M F M l M /9#/ )

'f 0

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/h:2 c.e L) provided a schedule for the proposed

corrective action.M(Schedule for accomplishing the corrective j

action / M/ .) |

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 II.c Qualified Life Deficiency.

@ Modification III.a Exempt
II.a Qualification Not Established III.b tbt in Scope
II.b Not Qualified IV Documentation Not Available

1

.

.



A NRC Contract No. NRC-03-79118
UCCF,:nuiina:se,cac:nie, FRC i roi.ct N:. Cs2sy Page

A D6 mon of The Frankhn Instituta FRC Assignment NO.13 2
20th and Race Streets. Phila . Pa. 19103 (215) 448-10m FRC Task No. FS7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /4

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Mequate 1
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:

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 Y
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 + Function Time) Satisfied 1
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification X
II.a Equipment Qualification Not Established
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

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

|

|



A NRC Contract N2. NRC-03-79-118
00bbrinklin Riseirch C:nt:r FRC Project N3. C5257 P:g3

A Dwmon of The Franklin Institute FRC Assignment No.13 30
20th and Race Streets. Phda-. Pa. 19103 (215) 448 1000 FRC Task No. FC

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./_[1

LICENSEE ;"ZSPONSE TO NRC SER

1KrrES FOR RESCLUTIONS

[ 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 revirion of
79-013 worksheet.)

M Equipment deleted from master list because it already has been replaced.

03 .
Due to advances in equipment design, this eauipment is slated to be replaced
during the next available outage consistent with equipment delivery time -

requirements.

M. The aging program described in the body of the cover letter (Section 3.7)
'\ responds to the NRC concern.

[ TMI Items
{. Qualification testing is currently being conducted on this piece of equipment.

Upon ccmpletion of testing, reports will be reviewed to provide adequate
qualification documentation.

|
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4 NRC Contract N2. NRC-03-79-118
000U Fr:nklin R:srrch Ccnter FRC Project No. C5257 Pag 3

A DMsen of The FranklinInstituu FRC Assignment NO.13 3b
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. W3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. dE

LICENSEE RESPONSE 'IO NRC SER (Continued)

FACILITY: YANKEE ROWE
DOCKET NO.: 50-29

SI-6

APPENDIX II

NOTES:

(1) This switch is used to initiate safety injection; it is not required
to function once safety injection has commenced.

(2) 100% relative humidity has been assumed for conservatism.

(3) Replacement of this switch is scheduled prior to the end of its 10-
year qualified life.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) FRC's evaluation of this switch agrees with the Yankee Rowe position
that the switch has a short-term function. However, FRC is 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 (if available, possibly by late 1981) or we will redesign
the EIAS initiation circuitry to accomplish the switch's function
by other methods.

(6) The specified radiation dose is only the normal operating dose expected
prior to any DBE (see Note 5).

|



4 NRC Contract No. NRC-03-79118
000U Fr:nklin R:serrch Ccnter FRC Project N3. C5257 Pag 3

A Dwiston of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Swets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 4' A 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ]_2

Equipment Item No. 17
Electric Motor Located in the Primary Auxiliary Building
Electric Machinery Model IC
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 11.10-1

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

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

Not stated,[Not applicable defe_rr e

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, 44, 3A 34

.

System Consideration Review % 4 X , yeL, 4)[, 44, 41(,
1
' Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, M , 5f,

Sg , %, %, %,

Installed TMI Lessons Learned Implementation % 4 $4f
Equipment Summary

Maintenance ard Replacement Schedule Summary % 74 , 7)d,



4 NRC Contr ct NO. NRC-03-79-118
l!00U Frsnklin Risetrch Centtr FRC Pr; ject N3. C5257 Pcg3

A Dnnsion of The Frankun Inst'tute FRC Assignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. //ST

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .L2.

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

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

1 The Licensee (has/ 6 ~ 4 specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

N 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 h_s 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 nild 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. j

1

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 tbt in Scope

II.b Not Qualified IV Documentation Not Available

__-_ _ - _ _ _.



NRC Contract ND. NRC-03 79118 .AUbr:nklin R;se:rch Canter FRC Project N;. C5257 Page |

A Divmon of The FrankhnInshtute FRC Assignment No.13 2 l
20th and Race Streets. Phita.. Pa. 19103 (215) 448-10m FRC Task No. 4M ?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27_
i

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
l

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Decumented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Establisted
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

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
Tast Duration Margin (1 hour + Functic' Time) Satisfied
Criteria Regarding Margins Satisfied (h 'EG-0588, Cat. I)

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 X
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

1

|
,
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Ap NRC Contract No. NRC-03-79-118
000U Fr:nklin R:se:rch C;nter FRC Project N 3. C5257 P:ge

A Division of The Frankhn Institute FRC Asalgnment No.13 3a
20th and Race Streets. Phita . Pa. 19103 (215) 448 1000 FRCTask No. 4 4 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1.2_

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 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
79-013 verksheet.)

|

|



A NRC Contract NO. NRC-03-79-118
lj00Errnklin Reseirch Ccnt:r FRC Project Ns. C5257 P:g3

A Dnnsen of The Franklm Institute FRC Assignment No.13 50
20th and Race Streets. Phda . Pa. 19103(215)448 1000 FRC Task No. W '3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. n

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines 1 ; NUREG-0588, Cat. I ; NUREG-0508, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

EQUIPMENT DESCRIPTION ! ! !
Equipment Type ! 1 OW !*

! ! !
Manufacturer's Name ! E lectci t ! IE ,,, m m
(5.2.2/-/-) ! mack.ner p ! !

! ! !

Model Number (5.2.2/-/-) ! .lc ! .1 C !
! ! !

Serial Number ! Ao t afr~ fed ! n of sfa.te.c( !
, , e

Features / Mounting nof.sMed Oas_ro n fbhester- 5
(5.2.6/-/-) ' g105s + hw;q .'

'

. .

ons/ Interfaces ng gg
! ! !

Location / Elevation ' g. ' '

Aut. N q, * *

Equipment ID No. ! V ! !
!P 'i8~I,-X, .\. ! n eie .1 ! noye 1

QUALIFICATION REPORT ! ! !
(8. 0/ 5. 0/5. 0) ! !
Report ID Number ! OM OE70 - O 2. - 0.5 70 - l OG G

-*
:

! 1066 ! -
i

Report Date ! / Obc /Bo I /o/.3c/fg > f! ! *
l

Issued by 3 E DS Ahd. lear! E D $ r0 ut |ca.r-
. <

I
*

! ! *

Prepared for !bkce AbmN 0 *k EE S W <'! Elecf ric co. .r E iedri c co . ;
Referenced Reports 'See po4e l' 3eggg *

Qualification Method ! ggD3,3
'

y f! D(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) . ;! ! -

QUALIFICATION TEST PROGRAM ! ! ! |
Functional Test Description ! /)/// ! /)/4 ! |

(5.2.5/2.2.9/2.2.9) ! ! !
! ! !

Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! ! !
Ioad/ Cycles / Voltage / ! S/A ! g 1

Current /Freq. ! ! !



4lj00hrinklin Rsse:rch C nt:r FRC Project N .C5257 P g3
NRC Contract N . NRC-03-79-118

A Divison of The Frinkiin Instnut's FRC As:lgnment NO.13 5b ,

20th and Race Streets. Phita . Pa. 19103 (215) 448-1000 FRC Task No. 46'5 |

l

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0588-I/0586 -II) SUBMITTAL DOCUMENTATION NOTE NO.)

Acceptance Criteria ! U/A k U/# 1

' ' '

(5,2.5/2.2.1/2.2.1) g
N/A - *-

Accuracy (5.2.5/-/-) ! ! !
. . .

nig mlA* *

Number of Specimens ! ! !
! ! !

Test Instruments Calibrated ! /U/4 ! N/N !
! ! !

Safety Function (Active / ! /U//) ! /1)/g !
Passive) (-/2.1. 3/ 2.1. 3) ! ! !

! ! !

Test Duration (5.2.1/-/-) ! d/4 ! N/8 1

! ! ! ,

Accident Dur ation (Envir. ! /D/p ! Nfg 1

Above Normal) (5.2.1/-/-) ! ! !
. . .

Required Function Time fM h N/N {
. . .

Test Scquence (General) ! M/4 f N/4 {
(5. 2. 3/2. 3.1/ 2. 3.1) ! ! :

N/O !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) ! /t o 4 a M e d ! N/A ! /
Thermal Aging / Basis ! ! !

! ! ! !/
I Material Aging ! ! !

Evaluation (7.0/-/-) !" b^ ! !
.

Materials Susceptible f 34s Q . gjf)

(Thermal) (5.2.4, 7.0/-/-) ! ! !
! ! !

Radiation Aging, Type ! gg ! gg '

g ,

f

1

|



_ _ _ _
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A NRC Contract N 2. NRC-03 79-118 l

UO0hrenklin Rase 1rch Cent:r FRC Project NO. C5257 P ga l

A Dwmon u The Frankhn institute FRC Assignment No.13 Sc
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. Wo 3

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. f 7

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
. . .

5 e e ac cededRadiation Aging, Dose (rd) ge

Radiation Aging, Dose Rate !$e at acc;ded ! See ACC.ICltbd !
! ! !

Radiation Aging, Method ' 4 S(pl 3 # nalpi s' *

'" '$Materials Susceptible .Mof M ed * W ^
(Radiation) (5.2.4, 7.0/-/-) ! . .

Operational Aging M
(-/4.2/-) ! ! !

Other Age Conditioning N/O .

(-/4.2/-) ! ! !
! ! !

Qualifiec Life Claimed / ! ! !
OEstablished (5.2.4/4.10/-) ! ! !

! ! !
Normal Ambient Temperature ! ! !
Normal Amoient Radiation ! /7)/g ! fj)/4 !
Normal Ambient Humidity ! ! !

'! I
On-Going Surveillance and ! gg ! !g 3
Preventive Maintenance ! ! !

(7.0/-/-) ! ! !
! ! !

On-Going Analysis of ! ! !
Failures and Degradation ! D3 ! O3 1

(7.0/-/-) ! !

| ! ! !

Margin (General) ! /d/g ! A//4 :
(6.0/3.0/3.0) ! ! !

! ! !
f!/g ! /t//S !Margin (NUREG-0588, ! /

Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressuro (+10%, ! ! !

10 psig max) ! ! ! ,

3. Radiation ! ! !
l

(not required) ! ! !
4. Time (+10%, +1 hour ! ! !

+ function time minimum) ! ! !



| @00I}m
NRC Contract N 2. NRC-03-79118

ll Funkiin Riserreh Ccint:r FRC Project Nr. C5257 Page
A Dmson of The Frinthn Instituti FRC Assignment ND.13 5d
20th and Race Streets. Phda.. Pa 19103 (215) 44810m FRC Task No. 4 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.17

|
NRC REQUIREMENTS DEFICIENCY l

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITIONS 1 ! !

! ! !
IIOCA/MSLB/HELB/ Uncontrolled ! !g ggg

! !(4.1, 4.2, 4.3.1, 4.3.3/ !
N C'! C C d "C - !1.1, 1.2, 1.5/1.1, 1.2, 1.5) !

! ! !
*Radiation Type y

Radiation Dose (rd) ' g,g g g * g f( 4.1. 2/1. 4/1. 4 ) (g ga {
.

Radiation Dose Rate (rd/hr) ! eto+ sf f.2 I u 4si d I

{Radiation Qual. Method ! '
4 %(ysts h ad sis

(5.3.1/-/-) ! - *

1 ! !
'

: ty to Concentrated . .

( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !
! ! !

Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! ! !

! ! !

Radiation Dose (Normal + ! g ,g fy) ! 1g gIAccident) (4.1.2/-/-) ! ! !
! ! !

Plateout Dose Considered !h ! /U/g' !
(-/1. 4 8/1. 4 8) ! ! !

Gamma + Beta Dose (rd) d)/8 /0/8
(4.1.2/1.4.7/1.4.7) ! ! !

/



4 NRC Contract NO. NRC-03-79-118
!!00U Franklin R:se rch Ccnter FRC Project N3. C5257 P:g3

A DMuon of The Fr nlin Institute FRC Assignment No.13 5f
20th and Race Streets. Pni!a.. Pa 19103 (215) 448 1000 FRC Task No. '-/ r,3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. / ?

NOTES:

#c41r Ledo <a cleh,,emsec +titesr u oe-1
c.. .

a elesc r ae<
g u

+L1. m,tm assec Me.1 u +L. +l e-3 Th 't'a,deo Ro ese ea.uiowo -t
G

i fewt ), m w (//a.e A & o h n e k A 4LA L P<,T w if ew
.

9 I 6 Y

AJ o f*- U 1. "0RIGEN: Isotope Generation and Depletion Code -
Matrix Exponent.ial Method", written by Oak * Ridge
National Laboratory and updated May 3, 1976.

2. "QAD-PSA: A Point-Kernel General Purpose Shield-
ing Program", origir. ally written by Los Alamos
Scientific Laboratory and converted to the IBM-
360 computer by Oak Ridge L'ational Laboratory,
July, 1968.

3. " Reactor Shielding Design Manual", edited by
*Iheodore 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.

7. "The Use of Plastics and Elastomers in Nuclear
Radiation" by W.W. Parkinson and O. Sisman, Oak
Ridge National Laboratory, October 19, 1970.

D e> l e 3 . 7ke L :e .-n s ee'< e eseen s e 4n na s u R n.tk .a t h uc a e.
'

J

. a ; a res o, ee+ 4o ac1; na *
a v

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.



4 NRC Contract NO. NRC-03-79-118
000U Franklin RiseIrch C,snter FRC Project N3. C5257 P;g3

A Division of The Frankhn Institute FRC Assignment No.13 5g
20th and Race Streets. Phila . Pa. 19103 (215)448-1000 FRC Task No. 4'63 ,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7 |
|

|

NOTES:

ce+ e 3 ce d . '

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.).
__

1

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.

7Als so tac, o rns raw s m -es u ,_ Ab i; t ta a m 0 # el 1 % .
s vi a

-

v

weserded w kVu nec+ -le +k;1 p re k \ e w .Als i n -Ve r m4 tn e har Leen
,

/ Ale f TLe Etn eatleu 4.u lu is A h 4 3 G //c o t rce u,M e ed2

J G

b mode 4A s asceof' ble h c(d PC -

Accordin'g to EMMCO, the limiting material for radia-
tien degradation is the Dacron .'olyester glass type
insulation.

(o n dot 6 ions ? 'Tk e L;cen s e e < 6/el o re vid2 e usau._ a,,_ a.m A u x - e
s a

fest dd e shblisAt s ev24 tn li?i c 4 life..'

0
1
|

|

|



NRC Contract Nr. NRC-03-79-118
00 Fr;nklin Reseirch Csnter FRC Project Nr. C5257 P:gD

A Divisen of The Frrnkhn instnuti FRC Assignment N .13 |c
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. 6' G 3

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: SIS [40]; FRC-designated Page 11.10-3

.

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

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

Notstated,f!Etapplicable el e fe. r r e.D

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

l.

Equipment Item la

| Summary of Licensee Responses to the NRC SER- lb

|
Equipment Environmental Qualification Summary Forms 2

Licenasee Response to NRC SER 3a, M, M , 3d

System Consideration Review M, 4%, M, 44, R, R

,

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, 5e, 5f,

| M, 5A, 54, '))

|
Installed TMI Lessons Learned Implementation %, 6A
Equipment Summary

Maintenance and Replacement Schedule Summary 7A , 7A , 7A

.. . _ .--
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NRC Contract N2. NRC-03 79-118
@LO0hrrnklin Rrseirch C2nta FRC Pr: Ject No. C5257 P:g3

A Division of The Franklin Institute FRC Assignment No.13 |b
20th and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRC Task No. W3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./.8_

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

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

The Licensee (has/h:2 -^H 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 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 qualification by additional (testing / analysis)
Equipment relocation to a mild environr.ent
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/has 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 II.c Qualified Life Deficiency
I.b Modification III.a Exempt

N Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available
1



.

4 NRC Contract No. NRC-03-79118
000!J Fr:nklin Research Cer.:er FRC Project No. C5257 Page

A DMs6on of The FrankhnInstitute FRC Aseignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 44810m FRC Task No. W3

EQUlPMENT ENVIRONMENTAL QUALIFICATION HEVIEW OF EQUIPMENT ITEM NO.1.8_

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established X
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 Exposures

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
Tast 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
II.a Equipment Qualification Not Established X
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.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|

|

JA.- |

.- _



4 NRC Contract N 3. NRC-03 79-118
000U Fr:nklin R:se:rch Ccnter FRC Project NO. C5257 P:g3

A Dwism of The Frankhn Institute FPC Assignment No.13 30
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. U C.3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.18.

i

I

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 docu=ents associated with this piece of equip =ent hAVe been
evaluated and have been found to meet the intent of the applicable
standards and is therefore qualified. (Refer to latest revision of

79-013 vorksheet.)

.

!
1
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A NRC Contract N 3. NRC-03-79-118
Ubrinklin R:serrch Ccnt;r FRC Project No. C5257 P:g3

A Dmsson of The Frank!m Institute FRC Assignment No.13 50
20th and Race Streets. Phda . Pa 19103(215) 448 1000 FRC Task No- 4O

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .lb.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines N ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
*EQUIPMENT DESCRIPTION !

h' MERTt CAL IN ou tTi ohtjO OREquipment Type !
! ! N\ oT o R_ !

Manufacturer's Name !GrutRat . .

(5.2.2/-/-) !EuccTait iGtNERAL (LEC.TR (O. {
! ! !

Model Number (5.2.2/-/-) ! 5K A04 AVJT4! S K (,3 gg x c15(o A ! X
e . .

{ JFJ90904 i NOT E.1Serial Number ND
. . .

Features / Mounting 3 p , %OV, MO M j
( 5. 2. 6/-/-) ! ! (o O H1. !

! ! !
Connections / Interfaces ! ! !
(5.2.6/-/-) ! ! !

! ! !
Location / Elevation ! PAD ! !

. . .
P49 - 1 - -

' 'Equipment ID No. 4q,7
~

QUALIFICATION REPORT
(8.0/5.0/5.0) ! ! !
Report ID Number ! ! pg !

! ! !
Report Date ! ! !

! ! !
Issued Ly ! ! FIR.L !

. . .

Prepared for YtRGINm Etecrnst PowERCo. i
! ! !

Referenced Reports ! ! !
! ! ! |

Qualification Method ! ! 7.g,gy : 1

(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ! ! !

! ! ! l
I

QUALIFICATION TEST PROGRAM ! ! !
.E * DFunctional Test Description ! ! !

eyeci AGE W t THSTAND. ,(5.2.5/2.2.9/2.2.9) 'ES. I; .e
,

Operating Conditions ! !
_WNCTION AL!

!

(-/2.2.10/2.2.10) ! ! Fu t.t L.o At
Ioad/ Cycles / Voltage / ! ! LO C A TES . .

Current /Freq. ! ! I

|
._.



NRC Contract N . NRC-03-79-118
00 ' Frinkiin asse:rch Ccnt;r FRC Project Nr. C5257 P:g3

A Division of Th: Frtnkhn Institut2 FRC Assignment N 2.13 5b
20th and Race Streets. Phila Pa. 19!03 (215) 448-1 2 0 FRC Task No. %3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. I6

DEFICIENCYNRC REQUIREMENTS
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
II I OEMousTRATICN CF

! OPEWLtTY Pgs !Acceptance Criteria !
! Func,TiOMA L ) TESTS I( 5. 2. 5/ 2. 2.1/ 2. 2.1) !

! ! !

' Accuracy (5.2.5/-/-) ! ! !
! ! !

Number of Specimens ! ! i !

! ! !

Test Instruments Calibrated ! ! !
! ! !

Safety Function (Active / ! S AF F_T Y ! !

Passive) (-/2.1.3/2.1.3) !bEC,TIO N ! !
! ! !

Test Duration (5.2.1/-/-) ! - ! !
! ! !

! !Accident Duration (Envir. ! g
Above Normal) (5.2.1/-/-) ! ! !

! ! !

Required Function Time ! LO N G T f.ittA! !
! ! !

Test Sequence (General) ! ! !

( 5. 2. 3/2. 3.1/ 2. 3.1) ! ! !
! ! !

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 ! ! !
! ! !

Ag ing ! ! !
(5.2.4, 7.0/4.0/4.0) ! ! | OOHR. Cco 180 * C. !
Thermal Aging / Basis ! ! !

! ! !
Material Aging ! ! !

Evaluation (7.0/-/-) ! ! !

l ! ! !

|
Materials Susceptible ! ! !

(Thermal) (5.2.4, 7.0/-/-) ! ! !
! ! !

! Padiation Aging, Type ! ! G Amm A '
.

i
i



A NRC Contract NO. NRC-03-79-118
Ui3hrrnklin Rxse:rch Csnt:r FRC Pr: Ject N3. C5257 P g3

A Dmsion of The Franklin Institute FRC Assignment No.13 5c
20th and Race Streets. Phita . Pa 19103 (215) 44810m FRC Task No. %3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.18

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

! ! !
Radiation Aging, Dose (rd) ! NA ! !

! ! !
.

Radiation Aging, Dose Rate ! Nk ! !
! ! !

Radiation Aging, Method ! NA ! !
! ! !

Materials Susceptible ! SNSt:LM Icth ! !
(Radiation) ( 5. 2. 4, 7. 0/-/-) !t.EAD ! !

i S P t_ t C.ES i , ,

k I"k kOperational Aging
(-/4.2/-) ! ! !

! ! !

Other Age Conditioning ! ! !

(-/4.2/-) ! ! !
! ! !

Qualified Life Claimed / ! 40 ye, ! !

Established ( 5. 2. 4/4.10/-) ! ASSUSED ! !
'

! ! !
Normal Ambient Temperature !(oS - 9 0 * F ! !

O.I IM g gMormal Amoient Radiation !
Normal Amolent Humidity jGO% N- g g

ISURNELLtANCEI I
On-Going Surveillance and ! MA t NT. ! !'

Preventive Maintenance !P% h ! !
-

(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) ! ! !

t
'

2. Pressure (+10%, ! ! !
10 psig max) ! ! !

3. Radiation ! ! !

(not required) ! ! !
4. Time (+10%, +1 hour ! ! !

| + function time minimum) ! ! !
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AN NRC Contract NO. NRC-03-79-118
l]00hrinklin Rtselrch Cant::r FRC Project N2. C5257 P:g]

A Dnnsen of The Fr nkhn institut: FRC Assignm:nt N9.13 5d
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 49

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. iO

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

ACCIDENT CONDITIONS ! ! !
! ! !

IDCA/MSLB/HELB/ Uncontrolled ! ! !LOG !(4.1, 4.2, 4.3.1, 4.3.3/ ! !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

! ! !
Radiation Type ! G A mt^.A ! 6 AN%%A !

! ! !
IRadiation Dose (rd) ! O.@ Md M Ma'd(4.1.2/1.4/1.4) ! ! -

i e i

5WA jRaciation Dose Rate (rd/hr) 3. O x \O
Radiation Qual. Metnod ! ! T EST !

(5.3.1/-/-) ! ! !
! ! !

Proximity to Concentrated ! EECI R.C. . I I
Radiation ! Ftu i os ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! NO ! y
Beta Radic. tion (4.1.2/-/-) ! ! !

! ! !
Radiation Dose (Normal + 1 O. 6 5 MrJ ! !

*Accident) (4.1.2/-/-) peewy 1
. . .

Plateout Doce Considered ! NA 2 ND !
(-/1. 4 8/1. 4 8) ! ! !

! ! !
Gamma + 3 eta Dose (rd) ! ! !gg
(4.1.2/1.4.7/1.4.7) ! ! !

i



;

&u00Frinklin R; search Ccnter
NRC Contract N3. NRC-G3-79-118. )
FRC Project N2. C5257 P g3

A DMsion of The Franidin instaute FRC Assignment No.13 5e
20th and Race Streets. Phila. Pa 19103(215)448 1000 FRC Task No. 4O

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6
|

! NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) _ SUBMITTAL DOCUMENTATION NOTE No.)

ENVIRONMENTAL PROFILE NA 1 i
OF ACCIDENT CONDITIONS ! Enviecumtu! !

IfWit.O ! !
Rate of Temp./ Press. ! E.xc.E.PT ! !' ~ **
Increase ! FcR ! !*

1RAcnATlON ! !

2 BO [GO [ ~ f 2.MSN.Paak: 'F/psig/RH/ Time --

150/i4.8/ - /336HR. i
,

Decrease To: 'F/psig/RH/ Time ! !
! ! !

Decrease To: 'F/psig/RH/ Time ! ! !
! ! !

Decrease To: *F/psig/RH/ Time ! ! !
! ! !

!Equipment Surface Tempera- ! ! g.myo g
ture (MSLB) (-/1. 2. 5. C , ! !g !Tc.wec.g>xo nt.
2.2.6/3.2.5.C, 2.2.6) ! ! f*owiToRcp !

! ! !
Spray Qualification Method ! ! !
(5.3.2/1.3, 2.2.8/1.3, ! ! MU !
2.2.8) ! ! !

! ! !
Spray Composition ! ! gy 1

OE D
pk - B.5 cl.'O ;

(4.1.4/1.3, 2.2.8/ ! ! *

1.3, 2.2.8) ! !
! ! !

Spray Density (gpm/f t ) ! ! O.I5 12

! ! !
Spray Duration ! ! CONTtNVOOS !

! ! !
Submergence Duration ! ! 1g
( 4.1. 3/2. 2. 5/2. 2. 5) ! ! !

! ! PRovis icW : MADE. TO 1

In-Leakage Considered ! ! S A MPLE BEARING CIL !
(5.2.6, 5.3.2/-/-) ! ! FOR. Cor4T AWI N ANTS !

! !- !
Time to Submergence ! ! NA !

! ! !
Oust Environment ! ! NA !

,

| (-/2. 2.11/ 2. 2.11) ! ! !
\ |

,

---



4 ' NRC Contract NO. NRC-03-79-118
LCDu Fr:nklin Rise:rch Center FRC Project N3. C5257 P;g3

A Dween of The Frankhn Institute FRC Assignment No.13 5f
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRC Task No. O3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6
1

1

NoTzs:

1. O oe nun h ni40 n_ah O_ h .i e m & dmar4n(0, O /
T

-

O
% Lo an u , e nwred _Ano, met 3 h en % n M xhc-

7 i

A. ch L a*e eme t . TA_L h AlcuQn, p Sh.o'
p h er MLa4 3#a emnin .1 A ofa 0% A Jt e

ptM0u te- Act+ hh A _tdil m c1ci
ctc- e6 . imutonic- n. ,u e h , c 6 oe n A

'

o o 01 e u n wA. D% mn JJ & cadtzm .-

I a

2.. rJLo L two e c A L M n4 16 ed , n#
'

'

(J
01t_dtQ <Qm|QO Ao <o M - a c c [ A e red a m Nummftdetw

lo aqb tuie 4 $Dct en a co J n-h_ m (. O . Co 5 mcd).
' t

TL cnteth d, d D c1h dre ko- 30 Mrd11 m o ;

-r
O Ct_ m h , n m_b tO.a -Q_0_f _b (L_. (_O fLO - A{L h11tYr* m

A L \

OO1avLd D_O4 A 1 . 1 4f _t _". C tl i R .O Atyth
--A o -ra

s hd. Tk ch o Y O_o o c 1 w m GOA c- O n m c n_T d M O
.

m m3 .-bb mn 0 <tmM1,<tcuGJnb>m o_n M
r- -a gr

(L O O A n Ort O~t it . 15 SM rn d 1 cr(AtCA_4 L No e O k
<0 )m , dix b Mtut OL0, -h den Acudcm

.o m d mwmf. 'TJLie ]n<<Jt,o~m-t utyrust LL
- -

3 1

tC,o 0 c N o t_Ca a b 0(A rt 0<l 'o D *) uh ,wn *,._ | |- i t
-

t, 3 :

r e w c two cu9 & ' nx c n rOn o tt et M ad3 en ucQ. 1

&% dSa L me e eru
'

0
,

l

_ __ __ _ _ _ _ _



A NRC Contract No. NRC-03-79-118 |
UO0fFr:nklin R: search Ccnter FRC Project No. C5257 Pag]

A nmen of The Frankhn Institute FRC Asaignment N;.13 |a
20th and Race Streets. Phila . Pa 19103 (215) 4481M FRC Task No. 463

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1.9. !

.

Equipment Item No. 19
Electric Motors Located Within Containment
Wastinghouse Model 72Y51238, TBFC, 15 hp
Rceirculation Fan Drive (FN-18-1, FN-18-2, FN-18-3) -

Licensee References 22, 604, and 639
Rcquired Operating Time: Long term
TER Checksheet No. 19
Reference 37, Sec tion 4.5.2.3
I.icensee Submittal: AR1 [40}; FRC-designated Page 11.2-1

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QT, RI', P, H, CS, @ S, (R), M, I, @ RPN, EXN, SEN, @ 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 NBC SER 3a, M, 3;6, M

|
System Consideration Review M, %, K, 44, 44, W

Equipment Environmental Qualification Review Sa, Sb, Sc, 5d, Se, 5f,

ht, JIN x, M
Installed TMI Lessons Learned Implementation M, 65
Equipment Summary

Maintenance and Replacement Schedule Summary 7A, 7A, 7A;



.

A NRC Contract N3. NRC-03-79-118
(! Frv@n R:serrch Ccnt:r FRC Pr: Ject NT. C5257

P:g]

A DMsion of The Franklin Institute FRC Assignment No.J1 |b
20th and Race Streets Phda . Pa 19103 GIS) 448 trn) FRC Task No. 7d.7 |

1
,

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. / 9

| I

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

1 Tne Licensee (has/h:: r i) provided a response to the SER concerns.

[ The Licensee (has/ 6 . uvi.; specifically stated that the equipment is
qualified and/or will function whea exposed to the applicable DBE
environmental service conditions.

1 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. .

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

|
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 ( __)

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 .)

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 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 IV Ibcumentation Not Available



A NRC Contract No. NRC-03-79118
U 0LI Fcnklin R: search Center FRC Project No.C5257 Pag 3

A DMuon of The FranklinInstnute FRC Assignment No.13 24

20th and Race Streets. Phila.. Pa. 19103 (215) 448-two FRC Task No. #43 .

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. lf.

EQUIPMENT ENVIRONMENTAL (TTALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately Y
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (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
Tant 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
II.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
IV Documentation Not Made Available

!

.-
I



NRC Contract No. NRC-03-79-118
00 Frtnklin Rise 1rch Cint:r FRC Project NO. C5257 P;g")

A Division of The Frankhn Institute FRC Assignment No.13 30
20th and Race Streets. Phila.. Pa. 19103 (215) 448-tm0 FRC Task No. 463

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.19
.

LICENSEE RESPONSE 'IO 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 life, 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 docu=ents 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

79-013 vorksheet.)

.



n

4 NRC Contract N . NRC-03-79-118
000d Franklin R:sench Canter FRC Project N2. C5257 Pag 3

A Dwiston of lhe Frankhn institute FRC Assignment No.13 5
20th and Race Streets. Phila . Pa. 19103(215) 448 1000 FRC Task No. F4 R ,

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /9 |

Checksheets [ o [[ have been removed due to the
proprietary nature of information contained therein.

!

|

\

|
1



4 NRC Contract N 3. NRC-03-79-118
000U Franklin Rise:rch Ccnt;r FRC Project N:. C5257 P g3

,

A Division of The Franklin Institute FRC Assignment No.13 Ia !
20th and Race Streets. Phila.. Pa. 19103(215) 448-1000 FRCTask No. L/ 6 3

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

I

l

Equipment Item No. 20
Electric Motor Located in the Primary Auxiliary Building
Wastinghouse 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: CC1 (40]; FRC-designated Page II.4-1

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

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

Not stated,(fiot applicable chefe.rce

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, % , 34, 3)L

System Consideration Review 4jl, 4M, 44, 4s!, 44, 4f
Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, % , 5f,

5g, S, M, M

Installed TMI Lessons Learned Implementation 6j(, %
Equipment Summary

Maintenance and Replacement Schedule Summary 7)(, 24, M



4 NRC Crntract N O. NRC-03-79-118
000U Franklin R:seirch Cantu FRC Project Na. C5257 Pag]

A Dwision of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phita . Pa 19103 (215) 448-1(XX) FRC Task No. 4/d ?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2a.

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/h:2 -9 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
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 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/has 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 ce 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)

Ia Qualified Qualified Life Deficiency
I.b Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scope

| II.b Not Qualified IV Documentation Not Available

|

|

I



4J Fr nklin Rxrch C:nter
NRC Contract Nr. NRC-03-79-118

u00 FRC Project N .C5257 Page
A DMs.on of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10m FRCTask No. #d7

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 Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simule. tion Satisfied (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 nour + 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
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified X
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available



4 NRC Contract N o. NRC-03-79-118
UOOU Fr nklin Rxseirch Cfnt:r FRC Project NO. C5257 P:g2

A Division of Thi Frrnkhn Instituti FRC Assignm:nt N .13 3a
20th and Race Streets. Phila . Pa. 19103 (215) 448 1000 FRC Task No. 4 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.10

LICENSEE RESPONSE '[O 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 standerds to operate continuously
in this 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 is therefore qualified. (Refer to latest revision of

79-013 verksheet.)

i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _



4 NRC Contract N 2. NRC-03-79-118
UOOU Frinklin Riserrch Canter FRC Project N . C5257 P:g3

A Dwision of The Frankhn institute FRC Assignment No.13 50
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. 4 A 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3_Q

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-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
EQUIPMENT DESCRIPTION ! ! !
Equipment Type ! r?1 ole ! filo k e !

! ! !
Manufacturer's Name ! ' !.Y* *5%Ud !(5.2.2/-/-) !

! ! !
Model Number (5.2.2/-/-) ! (,, s P ! 4' c+.cg no.19 o 33 r g !o

! ! !
Serial Number !%+5 d ! A 6 + 54adec[ !

! ! !
Features / Mounting ! r.4 $@ ! :-y, gspe g !
(5.2.6/-/-) ! ! I !

! ! !
Connections / Interfaces !g ! !!g g(5.2.6/-/-) ! !

! ! !
Location / Elevation 'pg g 4g' *

BM . * -

! p ~20'I -A ! !Equipment ID No.
! j ! P-Qo-l -A !j

QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
Report ID Number !O A-05 70 - ! O4,-oF 70 -I&ob !

! 6clo61 !
Report Date ! ! !

g% 3 > 1980 g Od.Ac,(980
Issued by 'E DS thb ' E D5 hi *

e
. . .

Prepared for .wegggko 4; .

Referenced Reports ', 'ggg 'g
. . .

Qualification Method ! ! ! ,

(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ' SMAl sis
'

g * Angh '

. . .

QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! g/g ! g/4 !
(5.2.5/2.2.9/2.2.9) ! ! ! |

! ! !
Operating Conditions ! ! e

'

(-/2.2.10/2.2.10) ! /0/// ! g/) ! |

Ioad/ Cycles / Voltage / ! ! g |

Current /Freq. ! ! g

;
1



NRC Contract N 2. NRC-03 79-118
4' Franklin Rise _rch Cant;rll00b FRC Project NL C5257 Pag')

A Division of The Frtnkhn Instituo FRC Assignm:nt Nr.13 5b
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. L/69

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.O
~

DEFICIENCYNRC REQUIREMENTS
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
. . .

Acceptance Criteria k 19/8 k /fl/O k

(5.2.5/2.2.1/2.2.1) ! ! !
! ! !

Accuracy (5.2.5/-/-) ! /l//M ! /ll/S !
! ! !

Number of Specimens ! /1)/8 ! f2//g !

! ! !

Test Instruments Calibrated ! /tl/6 ! /l//8 !
! ! !

!Safety Function (Active / ! gjg ! gfg
Passive) (-/2.1. 3/2.1. 3) ! ! !

Test Duration (5.2.1/-/-) /d/A
- ! ! !

Accident Duration (Envir. ! fy/g ! /{//g !

Above Normal) (5.2.1/-/-) ! ! !
! ! !

Required Function Time ! /g//7 ! /t//A !

! ! !
! t)/g ! /2//g !Test Sequence (General) /

(5. 2. 3/2- 3.1/2. 3.1) ! ! !
! ! !

Test Sequence (NUREG-0588, ! /f//A ! /l//// !

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 ! ! !
l 8. DBE Exposure ! ! !

9. Post-DBE Exposure ! ! !

10. Inspection ! ! !
! ! !

'

Ag ing !Sueve//aue !
M/ !Nb 3(5.2.4, 7.0/4.0/4.0) ! %d r%abud

Thermal Aging / Basis ! ! !
! ! !

! !Material Aging !gg gjg
Evaluation (7.0/-/-) ! !

! ! !

| Materials Susceptible !g@ ! gfg !

(Thermal) ( 5. 2. 4, 7. 0/-/-) ! ! !
! ! !

I Radiation Aging, Type ! /]. 1 A %(.p;g
'
.g

|



.- - _ _ _ .______ _ __ - _

#% NRC Contract NO. NRC-03-79-118
00hrinklin R:se:rch Cantir FRC Pr ject N3.C5257 P:g2 |

A Dwision of The Frtnkhn Instituti FRC Assignment No.13 5c
20th and Race Streets. Phda . Pa. 19103 (215) 448 1000 FRCTask No. 4/ 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 20

NRC REQUIREMENTS DEFICIENCY

UITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
! ! !

Radiation Aging, Dose (rd) ! 6f t. Ac. ! S ee Ac c i d e ad- !
! ! ' !,

Radiation Aging, Dose Rate ! ! !
1! ! 4V ! !Radiation Aging, Method !

! ! !

I IMaterials Susceptible ! ild MW &ML
(Radiation) ( 5. 2. 4, 7. 0/-/-) ! ! !

Operational Aging N/A
(-/4.2/-) ! l ! !

. . .

Other Age Conditioning

(-/4.2/-) ! ! !
. . .

Qualifiec Life Claimed / llof b
Established ( 5. 2. 4/4.10/-) ! ! !

! ! !
Normal Ambient Temperature ! ! !
Normal Amoient Radiation ! ! !
Normal Ambient Humidity ! ! !

! ! !
On-Going Surveillance and ! ! fg/ { !/

Preventive Maintenance ! ! !
(7.0/-/-) ! ! !

. . .

MOn-Going Analysis of
Failures and Degradation ! ! !
(7.0/-/-) ! : !

. . .

Margin (General) /U/A O/N
(6.0/3.0/3.0) ! ! !

! ! :
Margin (NUREG-0588, ! Al/M ! 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) ! ! !



;

6 NRC Contract No. NRC-03-79-118
000Errnklin RIserrch Cant;r FRC Project N2. C5257 P:g3

A Dmsion of Thi Frinkhn Instituti FRC Assignment No.13 5d
I20th and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRC Task No. 4/ 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2_O

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !

IDCA/MSLB/HELB/ Uncontrolled !LocA ! LoCA I
(4.1, 4.2, 4.3.1, 4.3.3/ ! re ri ct. ! ree.i cc . !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

! ! !
Radiation Type !y ! ( !

! ! !
' ' 'Radiation Dose (rd) B7(4.1.2/1.4/1.4)

,

.

Radiation Dose Rate (rd/hr) !roo4s d ! N/g !

Radiation Qual. Method ! A %(cpr 5 ! An d , gig !
0 1(5.3.1/-/-) ! > !

! ! !
Proximity to Concentrated ! ! !
Radiation ! M3@ ! g-/ q,gy 1

( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !
! ! !

Equipment Susceptible to ! ! !
Beta Radiation (4.1.2/-/-) ! fM5d ! Ms@ !

! ! !

Radiation Dose (Normal + 1 ! !
Accident) (4.1. 2/-/-) ! e2 N )! 1X/8M(y) !

! ! !
Plateout Dose Considered ! ! Ad !po
(-/1. 48/1. 4 8) 1 ! !

! ! !
Gamma + Beta Dose (rd) ! ! fy/g !
( 4.1. 2/1. 4. 7/1. 4. 7) ! ! !

|
:

|

i

|

|

_ - . __ _ - -
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4|J00U Franklin Rzsearch Csnter
NRC Contract No. NRC-03 79-118
FRC Project No. C5257 P:g3

A Division of Tha Franklin Institute FRC Assignment No.13 5f
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 4 (a 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2o

NOTES:

Aln le d ' The e o <> nJuelea a uf u s is M /*< A A Ynina
I V

e i n c e x o e c + -les ma~ lee?& EdnMien_Linn '
Westinghouse Electric Company indicated that the
epoxy impregnant of the thermalastic epoxy insula-
tionsystemisthemostsuscepgiblematerial
capable of withstanding 2 x 10 Rads.

Nh M -2
1. "0RIGEN: Isotope Generation and Depletion Code -

Matrix Exponent.ial Method", written by Oak * Ridge
National Laboratory and updated May 3, 1976.

2. "QAD-PSA: A Point-Kernal 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 Desi.m. Manual", edited by'

Theodore Rockwell III, D. Van Nostrand Company,
Inc., First Edition, 1956.

4.. " Piping Design and Engineering", I'IT Grinnel
Industrial Piping, Inc., Fifth Edition,1976.

1

5. "A Handbook of Radiation Shielding Data" - edited
by J.C. Courtney, ANS/SD-76/14, July,1976, 1

i6. " Nuclear Engineering Handbook", e<iited by Harold l

Etherington, McGraw Hill, First Edition,1958.

7. "The Use of Plastics and Elastomers in Nuclear
Radiation" by W.W. Parkinson and O. Sisman, Oak
Ridge National Laboratory, October 19, 1970.

No Ie 3 7Ae L;e en w'e e esoen e -In ru s s e go- % s gn ne s e,
v

. a Nk resoect 4e a ca ; na -
' 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

i determine the presence of advanced age related degradation. Depending on
the equipment involved (complexity, amou*nt 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.

_ _ - _ _ _ .. - _ _ _ _ _ _ _ .. _. _ _ .-. . _ _ . ._ . .



NRC Contract N:. NRC-03 79-118
00 Frinklin R; search Cinter FRC Project N:. C5257 P:g3

A Diwsion of The Frinklin Instituti FRC As;lgnment N .13 5g
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1L% FRC Task No. t/6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 O

NOTES:

on+e 3 co n4 '

Periodic review of maintenance records by engineering personnel to.

detect trends of f ailures 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 incorporated by

- modifications to existing programs, and the program will be in effect
before the deadline for equipment qualification.

7Ah so,W, o rea rm 1(su m es a = m Ab f;skel ne u OiSiel 1 %.
U J ' O U

Ale ? n fo e nu4ta n has bearn Me A ertM C M /t_4 s nec Y -/o 'fki s e eo k k e w

c h c.|u6 ions .' Tk e L;cen s e e X L u_Id a r o u 141 euh n hfusaae
i y

~
+es+ d& M e ~ et A exaun tiv,'e d itRe.

0

|
|
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! NRC Contract No. NRC-03-79-118
00 Frs.nklin R;serrch Ccnter FRC Project N2. C5257 Pag]

j A D'vtsen of The Franklin Institute FRC Assignment No.13 |c
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 463'

I

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2,.L
I
I
,

|
' Equipment Item No. 21
| Electric Motor Located in the Primary Auxiliary Building

Wastinghouse Electric Corp. Model CSP
,

Drives Shutdown Cooling Pump (P-19)
,

| Licensee reference not cited
| Required Operating Time: Long term
I 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, Qr, RT, P, H, CS, A, S, (R), M, I, Qti, RPN, EXN, SEN, QI, RPS, None,

Not stated,(Not applicable de.FerceD

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, 3d, 31e., Di'

System Consideration Review 4A, %, M, M, 44, Df

Equipment Environmental Qualification Review Sk(, Db, 54, S(, SW, Sf,

5)R, %, % %

Installed TMI Lessons Learned Implementation %, 6%
Equipment Summary

Maintenance and Replacement Schedule Summary Ta(, 7X, 7%

_ _ ._ - . _ - _ _ - _ _ _ .



NRC Contr:ct N2. NRC-03-79-118
4000d Frrnklin Riseirch Canta FRC Pr: Ject Ns. C5257 P:g?

A Division of The Frankhn Institute FRC Assignment No.13 |b
20:h and Race Streets. Phda . Pa 19103 (215) 448-1000 . FRC Task No. FU

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2_l.

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

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

[ The Licensee (has/h:c net} specifically stated that the equipment is
qualified andefor 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 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/has 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

I,b Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

. - - - - - -



NRC Contract N 2. NRC-03-79-118
00 Fr:nklin R: search Center FRC Project No.C5257 Page

A DMsk>n of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 968

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately X
Q alified Life or Replacement Schedule Established (If Required) X
Proiram Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (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
Tast Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

l
|

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 X
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

!



4 N RC C*,ntract N O. N RC-03-79-118
000U Fr:nklin Risetrch Cr;nt r FRC Project NO. C5257 P:g3

A Divis,on of The Frrnklin Institut.2 FRC Astign rnt NO.13 30
20th and Race Streets. Phila , Pa. 19103 (215) 448-1000 FRC Task No. V 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.L

LICENSEE RESPONSE TO NRC SER

This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

1

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 docu=ents 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
79-013 worksheet.) -

'
!

1

!

|

[

!

$
h

|

I

1
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NRC Contract Ns. NRC-03-79118
00J Funklin Risench Cantu FRC Project Ns. C5257 P g3

A Division of The Franklin Institute FRC Assignment No.13 5f
20th and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRC Task No. 463

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.1.

I

I
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4 NRC Contract N . NRC-03-79-118
lj000 Fr:nklin Rgse rch Cint:r FRC Project N3. C5257 P g7

A Division of Th2 Fr:nkhn Instituti FRC As:Ignm:nt N .13 |c
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. '1'63

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 11.3-27

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

R, T, yr, 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 3a, 3% 3s(, K
System Consideration Review M, % M, K, % , K |

Equipment Environmental Qualification Review 5A, Sh , 3d, 5d, 3d, M , 1

M, %, M, % |
|

Installed TMI Lessons Learned Implementation % , 641
Equipment Sun. mary

Maintenance and Replacement Schedule Summary 7A, 7)(, 7t



.

phranklin Risexrch Cantir
NRC Contract N 3. NRC-03-79-118

db0 FRC Project N3. C5257 P:g3

A Otvmon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phda . Pa. 19103 (215) 448 INX1 FRC Task No. 9d7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22.
I

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

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

d The Licensee (has/h:: ncM specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

2 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 tnis 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 ( )

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/has 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. I

1

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW I

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

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 IV Documentation Not Available |

_
|



NRC Contract N A NRC-03 79-118
LOO Fr::nklin R:ser rch C1nter FRC Project Nr. C5257 Page

A Diwsion of The Frankhn Institute FRC Assignment N2.13 2
20th and Race Streets. Phita.. Pa. 19103 (215) 448-1000 FRC Task No. //43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22.
l

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:

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)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified X
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
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

This equipment item was previously evaluated in Reference 37. See page 1A

Equipment Item description. ,

1

|

I |

l



_ - - _ _ - _ _ . - _ _ _ _ _ - - _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

NRC Contract N3. NRC-03-79-118
000J Frinklin Riseirch Csntir FRC Project N .C5257 P:g3

A Dwiston of The Franklin Institute FRC Assignment No.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. V(, 2,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. eM

LICENSEE RESPONSE 'IO NRC SER

The aging progra:n described 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. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.-

|

1

i

. . _ . _
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4 NRC Contract Nr. NRC-03-79-118
000U Franklin Riserrch C ntir FRC Project N3. C5257 P:gI

A Division of Thi Frrnkhn Instituti FRC Assignm:nt N2.13 |c
20th and Race Streets, Phila . Pa. 19103 (215) 448 1000 FRC Task No. 4 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.3

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 II.3-23

|

|

-

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QT, RT, P, H, CS, h 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 Pesponse to NRC SER 3a, M, X , 34

System Consideration Review % , 445, (s!, 4ti, k, M

Equipment Environmental Qualification Review 5,4, % , M , M , % , SC,
S4, % , M , M

Installed TMI Lessons Learned Implementation 6A, %
Equipment Summary

Maintenance and Replacement Schedule Summary h,, M , h1



NRC Contract N 2. NRC-03-79-118
p6,enkiin aeseuch csnt:,u00 FRC erfject N;. Cs257 P:ga

|

13 |b
FRC Assignment No.N8

A D .nsion of The Frankhn Institute

20th and Race Streets. Phila . Pa 19 03(215: 448-1000 FRC Task No.
I

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.3 |

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE: 1

[ Tne Licensec (has/hes nat) provided a response to the SER concerns.

[ The Licensee (has/tmo av t) specifically statea that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

d 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 qualification by additional (testing / analysis)
Equipment rclocation 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)

Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

II.a Qualification Not Established III.b lbt in Scope
II,b Not Qualified IV Documentation Not Available

I
:



@dbr;nklin R: search Canter
NRC Contract N . NRC-03-79-118

u FRC Project N3. C5257 Pag 3 j
A Division of The Frankkn Institut2 FRC Assignment N2.13 2 l
20th and Race Streets. Phila.. Pa- 19103(215) 448 1000 FRC Task No. R7 )

l

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.1

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:

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 Tcst 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 N
,

I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.D 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 Scope of the Qualification Review

( IV Documentation Not Made Available
|

|

|
' This equipment item was previously evaluated in Reference 37. See page 1A

Equipment Item description.

.
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& NRC Contr:ct N3. NRC-03-79-118
lj00hr:nklin Reserrch Cantir FRC Pr: ject N3. C5257 pig 3

A Dwision of The Frankhn institute FRC Assignment No.13 3a
20th and Race Streets. Phila.. Pa. 19103 (215) 448-10m FRC Task No. N6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A S

LICENSEE RESPONSE 'IO NRC SER

The aging program described in the body of the cover letter (Section 3.7)
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.



.

A NRC Contract Nr. NRC-03-79-118
0006rinklin Rise rch Cant:,r FRC Project No. C5257 P:g3

A Division of Ths Fankhn instituti "RC As:Ignm:nt NO.13 la
| s RCTask No. 4 63

20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 H

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 11.3-25

.

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

R, T, QT, RT, P, H, CS, h 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 3a, K, M, M

System Consideration Review 4A , 4kt, 4*, M , W , DC )

Equipment Environmental Qualification Review Sa, 96, % 94, 9,*, S f ,

n%W% |
|

Installed TMI Lessons Learned Implementation 0,s(, %
Equipment Summary

Maintenance and Replacement Schedule Summary 7A, 7/t, 7$/

_ _ _ _ __



. _ _ _ - _ - _ _

NRC Contract N;. NRC-03-79-118 |

00 FrankhnR:se rchCenta FRC Project N2.C5257 Pag 3 !

A DMson of The Frankhn Innture FRC Assignment No.13 |b !

20th and Race Streets. Phita.. Pa. 19103 (215) 448-1000 FRC Task No. Yd 7
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 23
i

-

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

N Tne Licensee (has/ hew =mR') provided a response to the SER concerns.
_

X The Licensee (has/h;; r.;t) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

)I 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 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 i
'

that can be construed as a basis for justification for interim
operation.

The Licensee (has/has 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 II.c Qualified Life Deficiency
I.b Modification III.a Exempt

@ Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

|

.

'
. - .
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NRC Contract N3. NRC-03 79-118
00 Fr:nklin R;;se:rch Cinter FRC Project Nr. C5257 Pag]

A DMson of The Frankhn Institut 2 FRC Assignment N2.13 2
20th and Race S*reets. Phila.. Pa. 19103(215) 448-1000 FRC Task No. Y49

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 28

|
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate X
Adequate Similarity Between Equipment and Test Specimen Established X
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 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)

DESIGNATIO!I:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
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 Scope of the Qualification Review
IV Documentation Not Made Available

!
|
,

|
t



4 NRC Contract N3. NRC-03-79-118
0000 Franklin R:scirch Cent:r FRC Project N2. C5257 P ga

A Division of The Frankhn Instnute FRC Assignment No.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10m FRC Task No. 4G3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J Y

LICENSEE RESPONSE 'IO NRC SER

The aging prograin described 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 e'quipment 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.

|



. _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _. __

A NRC Contract No. NRC-03-79-118
200hr:nklinR:se:rchC nter FRC Project Nr. C5257 Pag]

A Dmson of The FrankLn Institute FRC Assignment No.13 5a
20th and Race Streets. Phila . Pa. 19103 (215) 448-10m FRC Task No. I/G3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NOM

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines I; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0 588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

. . .

f 612 - $
* *

EQUIPMENT DESCRIPTION ! $-fydd>r e N* *

hviy l M/d[MWI
Equipment Type !OpfddI8r'4 I

!kS C#kle ! !
Manufacturer's Name ! ! ! X"

(5.2.2/-/-) ! O NM ! M !
! ! ( !N g

Model Number ( 5. 2. 2/-/-) !'/Vk ! !
! ! !

Serial Number ! ! !

! /}/ /)- ! !
Features / Mounting ! ! !
(5.2.6/-/-) ! ! !

. . .

Connections / Interfaces k8 k k
(5.2.6/-/-) ! ! !

. : .

bLocation / Elevation
. . .

g !Equipment ID No.
! ! !

QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
Report ID Number ! ! !

! ! !
Report Date ! ! !

! ! !
Issued by ! ! !

! ! !
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) ! ! !

! ! !
Operating Conditions ! ! !
(-/2.2.10/2.2.10) ! ! !

Ioad/ Cycles / Voltage / ! ! !
Current /Freq . ! ! !

_ _ _ _ _ _ _ _ _ _ _ _ _ .
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#A NRC Contract N 2. NRC-03-79-118
c00ErrnklinR:se:rchCent r FRC Project N2. C5257 Pag 3

,

A Dmsson of The Frankhn institute FRC Assignment No.13 5f ;
20th and Race Streets. Phila . Pa 19103 (215) 448-lW FRC Task No. #fo ""4

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. d /

NOTES:
.
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4 NRC Contract NO. N RC-03-79-118
!j00U Funklin R:sench Centu FRC Project N3. C5257 P g3

A Dwtaon of The Fr nk.hn Instaun FRC Assignm:nt N3.13 Ia
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. '/ A 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2f

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 II.3-11

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QT, RT, P, H, CS, h S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

,

LISTING OF APPLICABLE CHECKSHEETS:
I

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, 36, 34, M

System Consideration Review 4)n, 4X, 4c, 44, h, K

Equipment Environmental Qualification Review Sa, 5b, Sc 5d, Se,, 5f,
54, SM, X , $s 5'eq

Installed TMI Lessons Learned Implementation 64, 64

Equipment Summary

Maintenance and Replacement Schedule Summary M, %, h!



Ax NRC Contract NO. NRC-03 79-118
dbFr:nkhn Rise 1rch Ccntir FRC Project N2. C5257 P g3

A Dmsen of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phda.. Pa 19103 (215) 44810m FRC Task No. Yd?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2f

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

d Tne Licensee (bas / hee ..si) provided a response to the SER concerns.

N The Licensee (has/hes n:t) 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 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 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/has 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)

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 IV Documentation Not Available



|
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NRC Contract No. NRC-03-79-118s
00 Fr:nkhn Rese:rch Ccnt:r FRC Project No. C5257 Page

A Den of The Frankhn Institute FAC Assignment No.13 2
20th and Race Streets. Phda.. Pa 19103 (215) 448-10m FRC Task No. #48

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. e2f |

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:

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)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified X
I.b Equipment Qualification Pending Mcdification
II.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 Scope of the Qualification Rdview
IV Documentation Not Made Available

. _ _ _ _ _ _ - -. -- - -
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4 NRC Contract NO. NRC-03-79-118
000U Frtnklin Rrse:rch C:nter FRC Project N2. C5257 P Go

A Divmon of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. 463

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.6

LICENSEE RESPONSE 'IO NRC SER

The eging program described in the body of the cover letter (Section 3.7)
responds to the NRC concern.

These cables are only required for a short-term reactor protection
function (see FW-4).

100% relative humidity has been assumed for conservatism.

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.

.

_ _ _ .
._ _ _ - _ _ _ . _ . .__



pliC0J Fr:nklin R:se rch Ccntr
NRC Contract N3. NRC-03-79118
FRC Project N2. C5257 Page

A Dwism of The Frankhn Institute FRC Asaignment No.13 50
20th and Race Streets. Phita , Pa. 19103 (215) 448 1000 FRC Task No. /-/63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.g

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-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

1 ! !

2"I;"J **J"'"'
" i Ax~"i M# |O !! !

7d*2r |Catseafo/ j CM |
'"''''' "***

. j$ g /M~/

! M.W
CFMouel Number (5.2.2/-/-)

/! !
' 'Serial Number ! gp gg

Features / Mounting h gp f g[ h
(5.2.6/-/-) ! ! !;

' ! gg !
Connections / Interfaces /IM ! !
(5.2.6/-/-) ! ! !

! J/h !! p!Location / Elevation ! !
1! ! gg

Equipment ID No. /// ! !'

! !.

QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
Report ID Number ! jff-)f32 j f6' b :

. . .

// IfW. ,|} j|-)f* .Report Date
. . .

Issued by ' (gg {ggA' '

Prepared for |/ 6 / C d N/#89

! ! !
Referenced Reports ! ! !- -

! ! !

Qualification Method ! ! !
(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ! !

If ! !
QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! y A.- ! /VY. !

(5.2.5/2.2.9/2.2.9) ! ! !
! ! !

eOperating Conditions ! !
Id Y N -(-/2.2.10/2.2.10) ! $3 V 8C ! ,

Ioad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !



NRC Contract N r. NRC-03-79-118
400branklin R:seirch Center FRC Project N2. C5257 P:g3

A Division of The Frankhn insuture FRC Assl0nmer.!No.13 5b
20th and Race Streets. Phda . Pa- 19103(215) 448-1000 FRC Task No. NI2_2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. X

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0988-I/O 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
! ! !

[ ! d2 2 22. .

. . .

Accuracy (5.2.5/-/-) /V k pl/ 7;f/0
! ! !

Number of Specimens ! gjf - ! [,, !
! ! !

Test Instruments Calibrated ! j(/ # ! /R$ !
! ! !.

Safety Function (Active / ! ! !.

Passive) (-/2.1. 3/2.1. 3 ) ! ! !

#ff~~- Y'Test Duration (5.2.1/-/-)

Accident Duration (Envir. ! ! pf 1

Above Normal) (5.2.1/-/-) . . .

. . .

Required Function Time ! //.

. . .

!Test Sequence (General) ! ! pA
( 5. 2. 3/2. 3.1/ 2. 3.1) ! !b !

Test Sequence (NUREG-0 588, ! ! v !

!@ h . .
!Cat. I) (-/ 2. 3.1/-)

..

1. Representative Sample
12. Baseline Data ! ! -

Oj 7 '3. Performance Extremes ! !
4. Thermal Aging ! ! e !
5. Radiation Aging ! ! !
6. Wear Aging ! ! !

7. Vibration / Seismic ! ! - '

![ [h !!8. DBE Exposure !
V !9. Post-DBE Exposure ! D !@[]10. Inspection ! !

!! !
Aging ! ! !

0
(5.2.4, 7.0/4.0/4.0) ! ! k prv !
Thermal Aging / Basis ! ! !

! ! ! !

[
alu t o 0/-/-)

! ! /5' W /- 5 A.

.

Materials Susceptible ! ! !

(Thermal) (5. 2. 4, 7. 0/-/-) ! ! !

Radiation Aging, Type g '.



A NRC Contract N2. tJRC-03-79-118
UO0hranklin R:se:rch Cznt:r FRC Project ND. C5257 Pag 3

A Dmsion cf The Frrnkhn Institut2 FRC Assignm;nJt3.13 5c20th and Race Streets. Phda , Pa. 19103 (215) 448 1000 FRC Task No. Y6%

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

: !
.

!

Radiation Aging, Dose (rd) - M
! ! !,

Radiation Aging, Dose Rate ! O,g%jg ! "

#
Radiation Aging, Method ! ! !

! ! !
Materials Susceptible ! ! - !

(Radiation) (5.2.4, 7.0/-/-) ! ! !

-4 -

. . . .

Other Age Conditioning h7
(-/4.2/-) ! ! !

. . .

Qualified Life Claimed /
b 2-Established ( 5. 2. 4/4.10/-) ! ! !

! ! !
Normal Ambient Temperature ! 74 - f[DM! !

! .ot/ zb2 d/M [ [. !Normal Amoient Radiation 4 A
' * 'Normal Ambient Humidity gy
. . .

On-Going Surveillance and ! ! [[ !
Preventive Maintenance ! M ! !
(7.0/-/-) ! ! !

! ! !
On-Going Analysis of ! ! jf !
Failures and Degradation ! I ! 7 !
(7.0/-/-) ! ! !

! ! !
Margin (General) !

[[
!

/V /)6 h
'

(6. 0/3. 0/3. 0) ' '

. . .p
Margin (NUREG-0588, ! ! ! Q M/ ['
Cat. I) (-/3.2/-) ! ! ! /_, n e s
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, '[ /y' '

10 psig max) . . .

3. Radiation ! ! !
(not required) ! ! !

4. Time (+10%, +1 hour ! ! !
+ function time minimum) ! ! !

r

- _- _ . - -
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4 NRC Contract N2. NRC-03-79-118
lj00U FrInkhn Riserrch Cznta FRC Project N2.C5257 P g]

A Divmon of The Frankhn Institute FRC Assignment No.13 5d
20th and Race Streets. Phila.. Pa. 19103 (215) 448 10 @ FRC Task No. M/o3

I
EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M |

J

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !

IDCA/MSLB/HELB/ Uncontrolled ! ! !

! M/[C A !(4.1, 4.2, 4.3.1,'4.3.3/ !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

Radiation Type
! ! !

5 'Radiation Dose (rd) g4 jyg' '

(4.1.2/1.4/1.4) . . .

! ! !

Radiation Dose Rate (rd/hr) ! ! ' 97 gg [, !

Radiation Qual. Method ! ! !
,

(5.3.1/-/-) ! ! !
! ! !

g[ !Proximity to Concentrated ! !
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! g !-

Beta Radiation (4.1.2/-/-) ! ! !
! ! !

Radiation Dose (Normal + 1 ! !_ . _ _ __

Accident) ( 4.1. 2/-/-) ! ! !
! ! !

Plateout Dose Considered ! ! _ !_

(-/1. 48/1. 4 8) ! ! !
! ! !

Gamma + Beta Dose (rd) ! ! - !-

-

(4.1.2/1.4.7/1.4.7) ! ! !

*
.

|

I

,



4{}00U Frrnklin R:serreh Ccnter
NRC Contract N 2. NRC-03-79-118
FRC Project N2. C5257 P g] j

A Dwiston of Th2 Frinklin instNt2 FRC Assignm:nt N3.13 5e'20th and Race Streets. Phda . Pa. 19103 (215) 44810m FRCTask No. @ 4

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M

l

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
/ ! !ENVIRONMENTAL PROFILE !
( L d b ?)\ ! !OF ACCIDENT CONDITIONS !

. . .

sg /4,t f Temp./ Press. .g* .

. . .

Peak: 'F/psig/RH/ Time j J /ro jh j f2. / M fd 8'' !

'F/psig/RH/ Time LIM ,8f/dfM) /Id[ O N /Id< &Deerease To:

~

Decrease To: *F/psig/RH/ Time ,2 /,2 ,7

Decrease To: 'F/psig/RH/ Time ! ! !
! ! !

Equipment Surface Tempera- ! A ! !
ture (MSLB) (-/1.2.5.C, ! ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! ! !4
(5.3.2/1.3, 2.2.8/1.3, ! ! !
2.2.8) ! ! !

! ! !
Spray Composition ! ! .

,2[/0/'[ d N f(4.1.4/1.3, 2.2.8/ ! /l/ A !
1. 3, 2. 2. 8) g~ f jj' . .

2.2 . .Spray Density (gpm/f t ) g j

' ' .Spray Duration

Submergence Duration ! ! .

( 4.1. 3/2. 2. 5/2. 2. 5) ! Mb ! {
. . g

In-Leakage Considered h 8#
h {( 5. 2. 6, 5. 3. 2/-/-) ! !

Time to Submergence ! #'
! !

I Dust Environment ! ! !
#(-/2. 2.11/ 2. 2.11) ![ ! !

|

!
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NRC Contract N2. NRC-03-79-118
'00 Fr:nkhn R:se:rch Ccnter FRC Project N3.C5257 Pag 3

A Dtwsion of The Frankhn Institure FRC Assignment No.13 5e#20th and Race Streets. Phda . Pa. 19103 (215) 448-tmo FRC Task No. I-//r 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.,2f

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
! ! !ENVIRONMENTAL PROFILE !gg g ! !OF ACCIDENT CONDITIONS
! ! !

y ef [p5 !Rate of Temp./ Press. 2 ,q ojo, y3 ,

Increase ! ! / !

Pas.k 'F/psig/RH/ Time Jfs p[jpe[.a*S J $ 2 / ~2.c) / Ud . 4h'

Decrease To: 'F/psig/RH/ Time 3Cok'8'[/# /74[ 8 [/ Y

Decrease To: 'F/psig/RH/ Time . / 2.[/ { {
. . .

/.to[,2[m[J7/)Decrease To: 'F/psig/RH/ Time
. .

Equipment Surface Tempera- ! ! gg !
ture (MSLB) (-/1.2.5.C, ! /h ! / !
2.2.6/1.2.5.C, 2.2.6) ! ! !

. . .

I!ggSpray Qualification Method
(5.3.2/1.3, 2.2.8/1.3, ! !
2.2.8) ! ! g

. .

Spray Composition h k A (do /M Me
#(4.1.4/1.3, 2.2.8/ ! ! .

7 #/ '

[1.3, 2. 2. 8) ! '

2{ g jf., g, / f2Spray Density (gpm/f t )

Spray Duration g' .

Submergence Duration ! ! !
(4.1.3/2.2.5/2.2.5) ! 8 ! MM !

. . .

In-Leakage Considered /j/k h p
(5.2.6, 5.3.2/-/-) ! ! !

Time to Submergence !
! ! !

Dust Environment ! ! !

(-/2. 2.11/ 2. 2.11) ! ! !
1

|

|
i



A NRC Contract N3. NRC-03-79-118
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t00Ersnktin a:se:rch Ccnter FRC Project N2. C5257 Pagai
A DMuon of Tha Frinklin Instituti FRC Assignment o.13 5f

i 20th and Race Streets. Phila . Pa. 19103 (215) 448-! @ FRC Task No. f_3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.d_.f

:
3
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6- NRC Contract N O. NRC-03-79-118
UO0hrsnklin Rise rch Cent:r FRC PrsJect N3. C5257

P:ga

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 6

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 I;o. 26

Reference 37, Section 4.3.3.1
Licensee Submittal: J20 [40]; FRC-designated Page II.3-5

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QT, RT, P, H, CS, Q S, (R) , M, I, QM, RPN, EXN, SEN, QI, RPS, None,

hot 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, 3,(, 34, 3d

System Consideration Review % , 40, K , 4d, 9 , 4(

Equipment Environmental Qualification Review S4, M , N , 54, 59, SC,
St,5%,Sk, %

Installed TMI Lessons Learned Implementation $4, 6b

Equipment Sdmmary

Maintenance and Replacement Schedule Summary 4, 74, h

- ,



4 NRC C:ntrcet N D. NRC-03-79-118
000U Fr:nklin Reserrch Cent:r FRC Pr: Ject Ns. C5257

P:ga

A Diwsion of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. Ed?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.6

SUM.ARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/P.;; ..s t) provided a response to the SER concerns.

d The Licensee (has/h a ..o;) 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 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 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/has 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 Qualified II.c Qualified Life Deficiency
I.o Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available



NRC Contract NJ. NRC-03-79-118
00 Fr:nklin R: search Ccnter FRC Project No. C5257 Page

A Division of The Frankhn Institute FRC Aasignment No.13 2
20th and Race Streets. Phila.. Pa. 19103(215) 448-1000 FRC Task No. // O

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/2

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
AdIquate 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 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

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

D2SIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified X |
'

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

III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation ht Made Available

This equipment item was previously evaluated in Reference 37. See page 1AEquipment Item description.

I

. -.



A NRC Contract N3. NRC-03-79-118
UO0hrinklin R setrch C;ntr FRC Project N3. C5257 P g]

A Dmsion of The Frankhn Institute FRC Asalgnmep},N .13 30
20th and Race Streets. Phde., Pa. 19103 (215) 448-1 2 FRC Task No. We

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A A

LICENSEE RESPONSE 'IO NRC SER

The aging program described in the body of the cover letter (section 3.7)
responds to the NRC concern.

_ __
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A. NRC Contract Nr. NRC-03 79-118
uBEr:nklin R:se:rch C:nter FRC Project N2.C5257 P:g3

A DMW>n of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila. Pa. 19103 (215)"448 1000 FRC Task No. 4' 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2.2

Equipment Item No. 27
Electrical Cable Located Within Containment
Rockbestos Firewall III
Electrical Power, Instrumentation and Control
Licensee References 14 and 1391
Rsquired 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 ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, QT, RT, P, H, CS, h 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

Sununary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sununary Forms 2

Licensee Response to NRC SER 3a, % , X , 3d

System Consideration Review M , $t$, K, N , N , 4f

5f,

Sa, 55, Sc, 5d, Se,, ,Feg
Equipment Environmental Qualification Review

Sg, S)G $4, $$
,

Installed TMI Leesons Learned Implementation $i(, 64
Equipment Summary

Maintenance and Replacement Schedule Summary 7A,7A 7X|
!

|

| 1

i
_ _ _ _ _ _ _ _ _
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h NRC Contract N3. NRC-03-79-118
u00Erinkiin asseirch Csnt:r FRC Pr: Ject No. C5257 P g2

A Dmsuan of The Frankhn Institute FRC Assignment No.13 |b !
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. 94_7 |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22 i

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

Tne Licensee (has/hre W 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 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 eqaipment 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/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective i

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) ,

|

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

II.b Not Qualified IV Documentation Not Available

.. . ..
-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _
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NRC Contract N . NRC-03 79-118
00b Fr:nklin Rae:rch C nter FRC Project Nr. C5257 Page

A DMuen of The Franklin Institute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. #43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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:

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

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipmer.t 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
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available



A~ NRC Contract N3. NRC-03-79-118
0000 Franklin Rise rch Canttr FRC Pr: Ject N3. C5257 Paga

A Dmsion of The Frankhn Institute FRC Assignmeni No.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-It2 FRC Task No. %3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

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.

4 Tr.e aging program described in the body of :he c:ver le::er (Section 3.7)
responds to the SRC c:ncern.

-
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A. NRC Contract N2. NRC-03-79-118 )
UO0hrsnklin Rrsench Csntir FRC Project Nr. C5257 P:g3

,

A Dwisx>n of The frankhn Institute FRC AVignment No.13 5c 1

, FRC'/ask No. %3 '20th and Pace Streets. Phila . Pa 19103 (215) 448-1000

l

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27 l

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines N;NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIEUCY
WITH SECTION REFERENCE LICENSEE QdALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUKENTATION NOTE NO.)

. . .

EQUIPMENT DESCRIPTION . oWER. l.g Tow LST Ru8AENT /CO NTRot
Equipment Type !L4SRuMENT I !

!! ComstsCasorns! "Rotu.BESToS ( o . I

OC"0EST0322 . .

E R.EWAu "TTT" g! ! I

Model Number ( 5. 2. 2/-/-) ! Msmu_Hf-! !
1! 3 %ct (1/C+ G, AWG,FR 3

Se ial N e er 2

XLFE. c.oov,45,;,',) | NoT r_1
.

,

Features / Mounting ! ! !
(5.2.6/-/-) ! Nov smTED 3 3

! ! '

Connections / Interfaces ! goy STATg,o ! !
(5.2.6/-/-) ! ! !

! ! !
Location / Elevation !Cgyptg7! !

! ! !
Equipment ID No. ! J 2.9 ! !

! ! !
QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
Report ID Number ! ! !

! ! !
Report Date ! ! 7-l~ll '

C*BEST OS O' !Issued by . .

. . ,

'' Rock SEsTo s Co .* *

Prepared for ! ! !
! ! !

Referenced Reports ! ! !
.ND, ,,

. .

Qualification Method ! ! T" Y P E T r_S'T I
(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ! !

! ! !
QUALIFICATION TEST PROGRAM ! ! g g g ugg r Rt C. Ig,
Functional Test Descriptior. ! ! W/sT AND TF ST' !

(5.2.5/2.2.9/2.2.9) ! ! TAP W AT ER. n W4D'* 1

! ! 80 vAc./m !
I Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! NO ! G % Ob P !i

Ioad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !

i

_ - _ . - - -
- ,



NRC Contract N r. NRC-03-79-118
pEr:nk!!n Rise:rch CcnterUQ0 FRC Prolect N 2. C5257 Page

A Divis:on of The Frinkhn Institut2 FRC Assignment NT.13 5b
a)th and Race Streets. Phda . Pa. 19103 (215) 448 1000 FRC Task No. %3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2'l

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

: ! !

Acceptance Criteria ! ! %i TAsr_ klerusTANoTosT !
(5.2.5/2.2.1/2.2.1) ! ! BO VAc/mit. , 5 ws. , !

I! ! R M.Ts e, ne WArtR
Accuracy (5.2.5/-/-) ! ! IMWERSION !

. . .

Number of Specimens
! !18 TE.sT S A wP t.E.S ! NOTE. P

! yes.,(DoslMETRJ ONt.Y) {Test Instruments Calibrated !
,

. . .

Safety Function (Active / ! C L ASS 1E. ! !

Passive) (-/2.1. 3/ 2.1. 3) ! convRot. ( ! !- - -

g iN ST. CtRtung g

Test Duration (5.2.1/-/-) ! ! !
! ! !

Accident Duration (Envir. 1 ! !

Above Normal) (5.2.1/-/-) ! ! !
! ! !

Required Function Time ! Lo N G T F.RM. ! !
. . !* *

.B u wettsTest Sequence (General) ! !TA/1 TAD [STtw+ CHSP/
*

( on 7,,)
(5.2.3/2.3.1/2.3.1) Tog.i. w simulation

'
,

.

Test Sequence (NUREG-0588, ! ! !
Cat. I) (-/2.3.1/-) ! ! !

! ! !

1. Representative Sample ! ! !
2. Baseline Data ! ! !
3. Performance Extremes ! ! !

i

4. Thermal Aging ! ! !
5. Radiation Aging ! ! !
6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

. . .

(300 HR..@ ISO *C./ {Ag ing
(5.2.4, 7.0/4.0/4.0) ! ! 40yr. @. OPERATlMG !

| Thermal Aging / Basis ! ! Re. o p 90*C !
! ! !

Material Aging ! AC. TON ! !
M A mius W AEvaluation (7.0/-/-) !iS W -1 ! 3 c.t c 3. Rev. 7 . .

* *

* ll/8 4 /80 ! !!Materials Susceptible

(Thermal) (5. 2. 4, 7. 0/-/-) ! NG. ! INS. MATER L ALS !
gtwTE.1Lt ALS !

'Radiation Aging, Type ! ! Q%g .

-. _ _ _ _ _ _ _ _ _ _ . . - - - -



& NRC Contract N3. NRC-03-79-118
00Nrrn! din Rssearch Cent:r FRC. Project No. C5257 Pag 3

A Dwtuon of The Frankhn Institute FRG Assignment No.13 5c
20th and Race Streets. Phda . Pa 19103(2.s) 448 1 2 FF.C Task No. 4O

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 I

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
'

(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
! ! !
. . .

i i50xIO" iRtdiation Aging, Dose (rd)
. . .

O . Co S W d / hr. iRidiation Aging, Dose Rate
! ! !

Radiation Aging, Method ! ! TEST !
! ! !

Materials Susceptible ! ! !
(Radiation) ( 5. 2. 4, 7. 0/-/-) ! ! !

! ! !

Operational Aging ! !NA 1

(-/4.2/-) ! ! !
! ! !

Other Age Conditioning ! !ND !

(-/4.2/-) ! ! !
! ! !

!Qualified Life Claimed / ! ! 4O y. /40y r. ,Established (5.2.4/4.10/-) ! !
! ! !

Normal Ambient Temperature !70-95*F e .

Mormal Amoient Radiation 10.04 - Z -d/g g g

Normal Ambient Humidity ! (a o 'Z. NO % , j j
| ! 1

On-Going Surveillance and ! SnEE ! !

! gpg ! !!.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) ! ! !

|

l



. _ _

4 NRC Contract N O. NRC-03-79-118
000U Frinklin R:se:rch Ccnter FRC Project N3. C5257 Page

A Dmraon of N Fr:nuin instituti FRC Aseignment N3.13 5d 1

20th and Race Streets. Phila . Pa 19103 (215) 448-1MO FRC Task No. O3 |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ?1

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITIONS ! ! !

! ! !

IDCA/MSLB/HELB/ Uncontrolled ! ! !
(4.1, 4.2, 4.3.1, 4.3.3/ !LGCA[MSLB! I C)G
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

. . .

#
Radiation Type

! ! !
8Radiation Dose (rd) ! ! 1.5 x t o cd !

(4.1.2/1.4/1.4) ! ! !
! ! !

Raciation Dose Rate (rd/hr) ! ! !g
Radiation Qual. Method ! ! 1

*

(5.3.1/-/-) ! ! !
! ! !

Proximity to Concentrated ! ! !
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !
Equipment Susceptible to ! ! !

Beta Radiation (4.1.2/-/-) ! ! !
! ! !

Radiation Dose (Normal + 1 ! !
Accident) (4.1.2/-/-) ! ! !

! ! !
Plateout Dose Considered ! ! !
(-/1. 4 8/1. 4 8) ! ! !

! ! !
Gamma + Beta Dose (rd) ! ! !

(4.1.2/1.4.7/1.4.7) ! ! !

.

1

,

l

|

|



4 NRC Contract N2. NRC-03-79-118
000U Frrnklin R:se:rch Center FRC Project N2. C5257 Pag 3

A Dmson of The Frankhn Institute FRC Assignment No.13 5e
20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No. 443

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ?7

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
ENVITONMENTAL FROFILE ! ! !ggg
OF ACCIDENT CONDITIONS ! ! !

! ! 140 -34G/o - 1 3 I
P 3 iN t 5 mu. !Rate of Temp./ Press. !g.r/ g,g si /3!

Increase ! ! !
! ! !

Patk: 'F/psig/RH/ Time 1175/31/ico/th ! 344/gg3/ goo /3 gg, !
e e e

'F/psig/RH/ Time !252/20/soo/sh 1335/93/lo o/3 HR. !Decrease ro:

Decrease To *F/psig/RH/ Time Zl2/20/too/26h 3 g 3 / go ) /t 00 / 4 HR.c

Dacrease To: 'F/psig/RH/ Time ! 12.to5/Z8/ loo / B1 HR. 1

! ! !
Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! ! 90,C !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
Spray Qualification Method ! ! S l FA.V LTAN E.O US T E.sT !
(5.3.2/1.3, 2.2.8/1.3, ! ! !
2.2.8) ! ! !

3000 PPM. BORON '! !Hs603
Spray Composition ! ! Ph=10.5 1gg
(4.1.4/1.3, 2.2.8/ ! ! !
1.3, 2.2.8) ! ! !

! ! !
Spray Density (gpm/f t ) ! NA ! o.15 cpm /R.* !2

! ! !
Spray Duration ! NA ! 24 HR, !

! ! !
!Submergence Duration ! !

* " - " *!*" " "(4.1.3/2.2.5/2.2.5) ! ! !
Tur ,

.

In-Leakage Considered ! ! !
( 5. 2. 6, 5. 3. 2/-/-) ! ! ND g

! ! !
Time to Submergence ! !ND t

! ! !
Dust Environment ! NA ! !

NA(-/2.2.11/2.2.11) ! ! !
,

|

|

|
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4 NRC Contract N 2. NRC-03-79-118
000U Frinklin Rzse:rch Ccnter FRC Project N3. C5257 Paga !

A Dwision of The Frankhn Institute FRC Assignment No.13, 5e120th and Race Streets. Phila . Pa. 19103(215) 448-1000 FRC Task No. 46a

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 21

|

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

! ! !
ENVIRONMENTAL PROFILE ! N\SL B ! !
OF ACCIDENT CONDITIONS ! ! !

. . .

i'!3Rate of Temp./ Press. 3.4

s e t. se, i| |
tacrease

14*J/31/ioo/20s g g3Peakt *F/psig/RH/ Time
' ! !

Decrease To: 'F/psig/RH/ Time !300/24/ loc /88% g 1

. ! ! !
Decrease To: 'F/psig/RH/ Time !200/s2./ico/3h ! !

! ! !
Decrease To: 'F/psig/RH/ Time llZo[E/800[2%! !

! ! !
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 ! NA 1 !
(4.1.4/1.3, 2.2.8/ ! ! !
1.3, 2.2.8) ! ! !

! ! !
Spray Density (gpm/f t ) g NA : e2

! ! !
Spray Duration ! NA ! !

! ! !
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 ! g ! !

(-/2. 2.11/ 2. 2.11) ! ! !

1
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p NRC Contract N r. NRC-03-79-118
LO0hrznklin Rise:rch Crnter FRC Project N3. C5257 P g;

A Division of The Franklin Institute FRC Assignment No.13 5f
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRC Task No. O3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 77

NOTES:
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4 NRC Contract N;. NRC-03-79-118
000u Franklin Rrserrch Canter FRC Project ND. C5257 P g3

A Divisen o8 The Franklin Insntute FRC Assignment No.13 5g
20th and Race Streets. Phila.. Pa. 19103 (215) 448.imo FRC Task No. 4O

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

NOTES:

2. ( CMM)
T L tota 11dn. .% to e xcm ~4 addL.
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4 NRC Contract N O. NRC-03-79-118
Ibu Fr:nklin R:se:rch Cant:r FRC Project N9. C5257 P:g3

A Division of The Frankhn Instix , FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No. u (, 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2LB

Equipment Item No. 28
Electrical Cable Located ' 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, Section 4.3.1.3
Licensee Submittal: J23 [40]; FRC-designated Page II.3-7

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

P,H,CS,hS, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,R, T, gl', RT,

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, 3ft, 3)d , 3)d

System Consideration Review 44, 4h, 4)(, 46, 94, pg

Equipment Environmental Qualification Review 3a, 5b, Sc, 5d, Seg5f, j
Sg , '4, Si , M Se .a

Installed TMI Lessons Learned Implementation %, @
Equipment Summary

|

Maintenance and Replacement Schedule Summary )$, 7M, tdi
|
|

|
|



.

A NRC Contr:ct N3. NRC-00-79-118
Ubinkhn Rtseirch Csntu FRC Pr: ject N2. C5257 P:g3

A Dwision of The Frankhn !nsntute FRC Assignment No.13 |b
20.h and Race Streets. Phda . Pa 19103(215) 448 1000 FRC Task No. 9/2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22 |

.

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

Tne Licensee (has/.b uvi) 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 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 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/has not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective4

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 EV.".LUATION CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

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 IV Documentation Not Available
i

1



NRC Contract Nr. NRC-03-79-118 |

00 Fr:nklin Rtserrch Cc.nter FRC Project No.C5257 Page '

A Divisen of The Franklin Institute . FRC Assignment No.13 2
20th and Race Streets Phila.. Pa. 19103(215) 448 1000 FRC Task No. #4 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVlEW OF EQUIPMENT ITEM NO. 22

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION: l

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:

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)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified N
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
III.a Equipment Exempt From Qualification __

III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

I

-.



4 NRC Contract N3. NRC-03 79-118
U00U Frrnklin Rrserrch Cant:r FRC Pr: Ject No. C5257

P g]

A Dwision of The Frankhn Institute FRC Assignment No.13 30
20th and Race Streets. Phda . Pa. 19103(215) 448 1000 FRC Task No. Ob

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 6
|

LICENSEE RESPONSE 'IO 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.

~he agi.g progra: described in the bcdy of the cover letter (Section 3.7)
respends to the SEC concern.

E

_ _ _ _ _ _ _ _ _ _ _ _ _ _ , _



,

A. NRC Contract Nc. NRC-03-79-118
ll00FFranklin asse rch Centir FRC Project N3. C5257 P;g3

A Diviaon of The Franklin Institute FRC Assignment,Np.13 5
20th and Race Streets. Fhila. Pa 19103 !215) 489 1000 FRC Task No. 74 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. o2r

Checksheets 8 C 59 have been removed due to the

proprietary nature of infor1 nation confained therein.-

1

I

|

|



4 NRC Contract N;. NRC-03-79-118 |

000u Funkiin a:se:rch Cent:r FRC Project NO. C5257 P g3
A Dwision of The Franklin Institute FRC Assignment No.13 |o |
20th and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRO Task No. N 4 3 |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2 7

|
|

Equipment Item No. 29
Electric Cable Located Outside Containment (Location not specified)
Simplex Eutyl/PVC
Power Distribution
Licensee Reference 1339
Required Operating Time: Long term
TER Checksheet No. 29
Licensee Submittal: J26 [40}; FRC-designated Page II.3-13

.

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

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

Not stated,(Not applicable ne.g i +-eD

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No. |

I
Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, K, 34, 3ai

System Consideration Review % , M , 44, %d , M , 44 I

Equipment Environmental Qualification Review Sa,56,%d, M,34,Sf,
M , Sh, % , 53

Installed TMI Lessons Learned Implementation 04, %

Equipment Summary

Maintenance and Replacement Schedule Summary 7A, M, 7;d



& NRC Contract N2. NRC-03-79-118
000hr:nklin Rrseirch Cent:r FRC Pr ject N;. C5257 Pcg3

A Dmsson of The Frankhn Institute FRC Assignment No.13. |b
20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No. #43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d 9

l

1

SUAMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

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

[ The Licensee (has/he 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 qualification has not been fully established.

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

Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

_
Equipment relocation above submergence level
-elocate 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/has 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)

l

I.a Qualified II.c Qualified Life Deficiency
|

Ib Modification III.a Exempt

I.a Qualification Not Established III.b 16t in Scope

II.b Not Qualified IV Documentation Not Available
|

_ _ - _ _ - - _ _ - - - --



, _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _

NRC Contract N;. NRC-03-79-118
00 Frrnklin Research Canter FRC Project N2. C5257 Page

A DMs6on of The Franklin Institute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448-10m FRC Task No. #df

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2_7

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

NDocumented Evidence of Qualification Adequate
Ad:quate Similarity Between Equipment and Test Specimen Established X
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 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
Tast 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
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipment Exempt From Qualificatiori ___

III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|

|

|

|



A NRC Contract N3. NRC-03-79-118
000Er nkiin P.tsearch Canter FRC Project ND. C5257 P:g2

A Division of The Frankhn Institute FRC Assignment No 13 3a
20th and Race Streets. Phila.. Pa. 19103 (215) 448-tm0 FRC Task No. Vro 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2_f

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 applicable

standards and is therefore qualified. (Refer to latest revision of
79-013 verksheet.)

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 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.

t

|

|
|

t

i
1

i



_ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____________

_

A^ NRC Contract N 3. NRC-03-79-118
l!00fFrrnklin Risetrch Cint:r FRC Project N3. C5257 P:g2

A Dmmon of The Frankhn Institute . FRC Assignment No.13 5a
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. V6 3 |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.87

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines 1 ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
,(DOR /0 588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
~

!!EQUIPMENT DESCRIPTION ! ,-

' ' 'Equipment Type

['

Manufacturer's Name
(5.2.2/-/-) ! !.

! ! !
h [d, 'Model Number ( 5. 2. 2/-/-) ! '

Serial Number ! h
! ! 19 rf

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 1 ! !

! ! !
Prepared for ! ! !

! ! !
Referenced Reports ! ! !

! ! !
Qualification Method ! ! !
(5.1, 5.3/2.1, 2.4/2.1, 2.4) ! ! !

l! ! !

QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! ! !
(5.2.5/2.2.9/2.2.9) ! ! !

! ! !
Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! ! !

Ioad/ Cycles / Voltage / ! ! !
Current /Freq . ! ! !

-



. _ _ _ _ _ _ .

|

@LOOhranklin Rrserrch Csntir
NRC Contract No. NRC-03-79-118
FRC Project NO. C5257 P:ga

A Dwisson of Tha Frtnkhn Instituts FRC Assignment No.13 5f
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. // f 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A7
,

|

NOTES:
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4 NRC Contract N2. NRC-03-79-118
UO0d Franklin Rr,sench Center FRC Project N;. C5257 P;gs

A Dwou of The Fr:nkhn irstituti FRC Assignment Nr.13 |a
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. 4&3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .Gr

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 II.3-19

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

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

Not stated,(Not applicable Mew Sh

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, 3d, % 34

System Consideration Review h, 4K, M, M, M, 4C

Equipment Environmental Qualification Review Sa, b , Se, % St, Sf,
Sq, 34, % M

Installed TMI Lessons Learned Implementation 44, 6K

Equipment Summary

Maintenance and Replacement Schedule Summary 7s(, 7A, 7A

_ _ _ _ __ _ _ _ _



NRC C:ntract N3. NRC-03-79-118
4sdO0d Frrnklin Rtse:rch Csnt r FRC Prijsct N3. C5257 Pcg3

A Dwision of The Frankhn Institute FRC Assignment No.J1 |bN20th and Race Streets. Phita . Pa 19103(215) 448-1000 FRC Task No. 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. JJ2.

SUMMAFi , ' LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne ,1censee (has/has not) provided a response to the SER concerns.

The Licensee (has/h:2 r.ct) specifically stated tr.at the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

N 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 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/has 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 II.c Qualified Life Deficiency
I.b Modification III.a Exempt

@ Qualification Not Established III.b Not In Scope
II.b Not Qualified IV Documentation Not Available

,

i

- _ _ _ _ _ _ _ _. ~



NRC Contract No. NRC 03 79-118
00 Fr:nklin R: search Ccnter FRC Project N2 C5257 Pa08

A Divwon of The Franklin Institute FRC Assignment No.13 2 |

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ja

EQUIPMENT ENVIRONMENTAL QUALIFIC.\ TION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate X
-

Adiquate Similarity Between Equipment and Test Specimen Established X
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 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
Cfiteria 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
II.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 Equ!.pment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|
1 ,



_ _ __ ___________ - ___ _ . - _ -

!
NRC Contract N3. NRC-03-79-118

4|100U Frznklin Rssetreh C2nter FRC Project No. C5257 Pcga

A Division of The Franklin Institute FRC Assignment No.13 3a
20th and Race Streets. Phita. Pa. 19103 (215) 448-1000 FRCTask No. W63

EQUIPMENT ENVIRONMENTAL QUA'LIFICATION REVIEW OF EQUIPMENT ITEM NO.J.d

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 applicable
standards and is therefore qualified. (Refer to latest revision of
79-013 verksheet.)

Provides control for 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.



4 NRC Con!ract N r. NRC-03-79-118
ll00LIFrrnklin R:se rch Cent:r FRC Project N3. C5257 Pag 3

A Dwision of The Frankhn Institute FRC Assignment No.13 50 |

20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. V ra 3 1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO.J_d

l
i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines % ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
UITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0 588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

iC;m": iStum i #6 i
"" "' " "

!N ! !
! M! gManufacturer's Name ! *

'

(5.2.2/-/-) ! ! !
! ! ! g

$[4Model Number ( 5. 2. 2/-/-) Q .

Serial Number ! ! ! 4 3 -[
! ! !F

Features / Mounting ! ! !
( 5. 2. 6/-/-) ! ! !

! ! !
Connections / Interfaces ! ! !
(5.2.6/-/-) ! ! !

! ! !
Lccation/ 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 ! ! !
(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ! !

! ! !
QUALIFICATION TEST PROGRAM ! ! !i

f Functional Test Description ! ! !

[ (5.2.5/2.2.9/2.2.9) ! ! !
! ! !

Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! ! !
Ioad/ Cycles / Voltage / ! ! !'

Current /Freq. ! ! !



-

4 NRC Contract N 2. NRC-03-79-118
1200u Funkiin Rese:rch Centr FRC Project N2. C5257 P g]

A Divis on of Ths Frinkhn Instituti FRC As;lgnment No.13 5f
FRCTask No. @ 320th and Rxe Streets. Phila.. Pa 19103 (2:5) 448-10m

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.33
i

NOTES:

-
'

n#D a r4| M as-a
d& & 2% MAxe

ind %d M a k
-em ! .x m '

'

/ c 0

As fd a AwA ww
s% aN85 b // Wu-4AA
'6 M R A /r ao

in 'n n zz m
'

msfA4 ,D - As &
'

,r d W x eW8
oy a -

1

i



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

4 NRC Contract N . NRC,33-79-118
UC0u Frinklin R:se:rch Czt r FRC Project N:.C5257 Paga

A Dtusen of The Franklin Institut2 FRC Assignm:ntN .13 |c q
20th and Race Streets. Phila., Pa. 19103 (215) 448-1000 FRC Task No. 4% .3 )

i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3/_

i

Equipment Item No. 31
Electrical Penetrations Located Within Containment j
Chicago Bridge & Iron, Field Fabricated
Electrical Distribution -

Licensee References 3 and 20 i
Required Operating Time: Long term |
TER Checksheet No. 31 i

Reference 37, Section 4.6.5
Licensee Submittal: J19 [40]; FRC-designated Page II.3-3

I

.

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

@ T, h RT, P, H, CS, @ S, (R), M, I, @ RPN, EXN, SEN, h 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, 3b, X, M

System Consideration Review M , 4)(, M , K, K, SL

Equipment Environmental Qualification Review 54, $41, 9t:, %, S(t, !Df ,s
% , 911, %, M

Installed TMI Lessons Learned Implementation 6X, @
'

Equipment Summary

tiaintenance and Replacement Schedule Summary 7(, 7)h, K

.

_ _ _ _ _ _ _ _ _ _ _ _



___ _

1

NRC C;ntract N3. NRC-03-79-118
LOO Fr:nklin Rtse:rch Cintu FRC Project N o. C5257 P;g3

|bFRC AssignmInt N3.,1)M
A Dwmon of Ths Frinkhn institute

20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No. 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J/_

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

2 Tne Licensee (haa/hes nat) provided a response to the SER concerns.

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

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

1 The Licensee (has/h;; avs) 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.

2 Corrective action specified by the Licensee:

3 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 enviroament
Qualification testing of equipment in progress

Other (
_ )

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

_ [ The Licensee (has/na not) provided a schedule for the proposed
corrective action. (Schedule for accomplishin the corrective
action /)thT M .)#

i f #

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 II.c Qualified Life Deficiency

h Modification III.a Exempt

II.a Qualification Not Established III.b tbt in Scope

II b Not Qualified IV Documentation Not Available ,

|i

{
'



_ _ _ _ _ _ _ _ ____
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NRC Contract N3. NRC-03-79-118
00 Fr nkiin Rmarch Ccnter FRC Project N2.C5257 Page

2 ;
FRC Asalgnment No.1)3

A DMsion of The Franklin Institute

FRC Task No. Yb i20th and Race Streets. Phila.. Pa. 19103 (215) 448-10m

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/ |

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY ]NRC REQUIREMENTS

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) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Paak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately X
o Steam Exposure (If Required) Adequate X

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied X
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
Tast 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 Modif f;:ation X
II.a Equipment Qualification Not Estaolished
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 $ cope of the Qualification Review
IV Documentation Not Made Available

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

|

l

l
__



p6rinkiin R:seirch Cant:r
NRC Contract N3. NRC-03-79-118

UD0 FRC Pr: Ject No. C5257 Peg 3

A Divmon of The Frankhn Institute FRC Assignment N 13 3a
20th and Race Streets. Phila.. Pa. 19103 (215) 44810m FRC Task No. St3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M
i

LICENSEE RESPONSE 'IO NRC SER

Due to advances in equipment design, this equipeent is 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.

100% relative humidity has been assumed for conservatism.
,

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 degradation.

Yankee Rowe believes FRC's initial concerns relative to the electrical
penetrations were adequately answered by Yankee 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 to the containment steel
shell which 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 0-Ring seal temperatures indicate that maximum seal ring temperature

! is within the continuous operating temperature rating of the materials
of the 0-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 perfort very well 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.

__---_____ _ ___-_____



__ _

NRC Contract Nr. NRC-03-79-118
00 Frinkiin arse:rch Cint:r FRC Project N3. C5257 Pag 3

A Dwise of The Franklin institute FRC Assignment No.13 3h
20th and Race Streets. Phila.. Pa. 19103 (215) 448-Imo FRC Task No. @3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO.Ji_

LICENSEE RESPONSE TO NRC SER (Continued)

The failure of the Teflon insulator in the cable coupler within the _

coaxici 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 installed during the recent refueling shutdown
to carry post-accident monitoring signals which require coaxial cable
penetrations (Worksheet Ah-1).

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 addressed 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 has rewired instruments on the following
worksheets through the new penetrations: 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
penetrations: 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 will be wired through fully qualified
penetrations by the next scheduled refueling outage.

_

!



A NRC Contract N2. NRC-03-79-118
000hnnklin R:se:rch Canter FRC Project N 3. C5257 Pag 3

A Divtsion of The Frrnklin Instituti FRC Assignm:nt N3.13 |c
20th and Race Streets. Phila . Pa. 19103 (215) 448 1000 FRC Task No. l/63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. lel.

Equipment Item No. 32
Electrical Penetration Arsembly Located Within Containment
Westinghouse, Model Not Stated
Electrical Distribution
Licensee References 51 and 52
Required Operating Time: Long term
TER Checksheet No. 32
Licensee Submittal: J31 [40]; FRC-designated Page 11.3-21

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

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

Not stated, (Eot applicable new )4

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,34,34

System Consideration Review )4t, 446, 9(, 4ti, 4d., ed'
9)s(, Sc, 5X, %dt, K,Equipment Environmental Qualification Re'tiew ,

9t3, 1%,

Installed TMI Lessons Learned Implementation 64, %
Equipment Summary

Maintenance and Replacement Schedule Summary 74,7(,7A



NRC Contract NO. NRC-03-79-118
4(100U Frznklin Rrsench Canta FRC Project N2. C5257 P g2

A Diwson of The Frankhn instituti FRC Assignment N3.13 |b
20th and Race Streets. Phila . Pa.19103 GIS) 448-1000 FRC Task No. Vd3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3_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.
_

M The Licensee (has/L uvG 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 qualification has not been folly 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/has 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

j 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 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
'



NRC Contract N r. NRC-03-79-118
00 Funklin R:se rch Canter FRC Project N2. C5257 Pag 3

A Division of The Fr:nkhn Inst =ut: FRC Assignment N2.13 2
20th and Race Streets Phda.. Pa. 1 0 03(215) 448 1000 FRC Task No. v43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J.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 Lh'e 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
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
Critoria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Q'talified

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
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available 1

M/>34



_ _

1

NRC Contract No. NRC-03-79-118
'00 Frinklin Riseirch Cantir FRC Project N3. C5257 P:g3

A Division of The Frankhn Institute FRC AseignmenJpo.13 3a
FRC Task No. '.r6 320th and Race Streets. Phila.. Pa. 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 32-

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 applicable

_

standards and is therefore qualified. (Refer to latest revision of
79-013 verksheet.)

A long-term requiremen* of one year has been assumed.

100% 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.

e&d These are E Proprietary and cannot be copied w/o y permission.

"'[4/3

.

.

.. - - -



NRC Contract N2. NRC-03-79-118
c00JFrtnklin Reserrch Center FRC Project NO. C5257 P:g9

,

A Divis6on of Ths Frtnklin institut2 FRC Assignmint N2.13 |c |
20th and Race Streets, Phila.. Pa. 19103(215) 448-1000 FRC Task No. 94,3 i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.13.

l

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 11.3-31

.

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

R , T , rJ1', RT, P, H, CS, A, S, (R) , M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, kot applicable ne w ite@

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item in
' Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

( Licensee Response to NRC SER 3a, % , 3X, 34
System Consideration Review % , 4)(, K, 4pt, %, M

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se,, 5f,
Sg , S&(, 51, >j 5 e.2

2

Installed TMI Lessons Learned Implementation M, %
Equipment Summary

| Maintenance and Replacement Schedule Sugimary 7A, 74, M



_ _ _ - _ _

% NRC Contract N r. NRC-03-79-118
UNFrtnklin R:se:rch Ccnt:r FRC Project Nr. C5257 P:g3

FRC Assignment N .,]O |bA Divaion of The Fr:nkhn Instituti 3
20th and Race Streets. Phda . Pa 19103(215)448 1 2 0 FRC Task No. F

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 82
i

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SEE - ONLY CHECKED ITEMS ARE APPLICABLE:

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

,_,The Licensee (has/h;; ..; ) 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 qualification has not bee'n 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.

1The Licensee (has/has not) provided a schedule for the proposed
|

corrective action. (Schedule for accomplishing the corrective
|actig .).

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

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

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

II.b Not Qualified IV Documentation Not Available |
|



. _ - _ _

(OO r:nklin R: search Ccnter
NRC Contract No. NHC-03-79118s

U FRC Project No.CS257 Page
A Otv6sion of The Frankhn Institute FRC Asaignment Nr.13 2
20th and Race Streets. Phtla . Pa 19103 (215) 448-10m FRC Task No. #4R

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS Xa DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Alaquately
Qualified Life or Replacement Schedule Established (If Required)
Prograrn Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required) '

Criteria Regarding Temperature / Pressure Exposures
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)

DESIGNATION:

NRC QUALIFICATION CATECORY X = CATEGORY

I.a Equipment Qualified I
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
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available ,

,

!
.



_ _ _ __ _

4 NRC Contract No, NRC 03 79-118
UUOU Fr:nklin Researth Center FRC Project NO. CS257 Psg3

A Devnion of The Frankhn Instaate
FRC Assignment))6 37.13 3a

20th and Rao Streets. Phde.. Pa. 19103 (215) 448 1000
*

FRC Task No. '/

EQUIPMENT ENVlFiONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.J.3

_

LICENSEE RESPONSE 'IO NRC SER

(aalification 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 -

-

79-013 verksheet.)
.

_ _ _ . _
.. _ _ .

The qualified. life of this equipnent will be maintained by the plant
maintenance and surveillance program.

.

.~

e

-e

. _ _ _ _ _



% NRC Contract No. NRC-03-79-118
g'00Nnklin R:se:rch Cent;r

L FRC Project N;. C5257 P Ge

A Division of The Frankhn Inst:ture FRC Assignment No.13 5
20th and Race Streets. Phita . Pa 19103(215) 448-1000 FRCTask No. Y43

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .LY

_

Checksheets 6 42 Cb 6 @ have been removed due to the

proprietary nature of information contained therein.-



| Page,A NRC Cont sct No, NRC-03-79-118
UO0hr:nklin Research Ccnter FRC Project No,C5257

A DMsnon of The Frankhn Insttute FRC Assignrpent No.13 |c
20th and Race Streets. PMa.. P2.19103 (215) 4481000 FRCTask No. W 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _U5/

Equipment Item No. 34
Tcrminal Block Located outside Containment (Location not specified)
M:rathon Special Products Model 6012-B

,
~Electrical Distribution ~

Licensee References 1417 and 3358
-

R: quired Operating Time: Long term
TER Checksheet No. 34
Licensee Submittal: J37 (40]; FRC-designated Page II.3-33

.

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY
(Sce Section 3 of this TER for Legend)

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

Not stated, ht applicable rica ',4em]

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, 3S, 3xf, 38

Syctem Consideration Review %, 4#, M, 44, R, e

Equipment Environmental Qualification Review Sa, 54, Sc, 5d, M , %
M, S6t, %, M

#
Installed TMI Lessons Learned Implementation &jt, 64
Equignent Summary

.

Maintenance and Replacement Schedule Summary "&A, 7$. 71/



__

h NRC Contract N2. NRC-03 79118
0 btnklin R:se:rch Ccnti FRC Project M2. C525t Page

A Div:sion < d The Frankhn institute FRC Assignment No.1 |b
20th and Race Strecs. Phda. Pa 19103 (215) 448-1000 FRC Task No. N

,. .

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3.f

StMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

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

d The Licensee (has/h;; net) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environnental service conditions.

d The Licensee has presented information which shows there are no
outstanding qualifica* ion deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
ite;4 wnche 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 n e ensee:
|

Equipment replacement with gnliflad equiptrent
Equipment modification

Equipment relocation above submergence level
F41ocate'or 4hield equipment from radiation source
Vaiify qualification by additional (testing / analysis)
Equipment relocation to a mild environment

Qualification testing of equip;ent in progress
Other ( )

The '.icensee 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
corrective action. (Schedule for accomplishing the correctivs
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 tor Legend)

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

II.b Not Qualified IV Documentation Not Available |
|

|



NRC Contract No. NRC-03 79-118
fUQlFr:nkhn R: search Ccnter FRC Project N r. C5257 Page

A DMsen of The Frankhn Institute FRC Asaignment Nr.13 2
20th and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. _ #47

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M |

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 Evafuated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aaing Simulation Sst,isfied (If Required)
Criteria Pegarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Crituria 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:

NPC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified Y
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualifi9d Life

or Replacement Schedule Justifiec
111.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

i



_ _ _ _ _ _ _ _ _

!

A NRC Contract N 2. NRC-03-79-118
uQUE,1nknn a:sench Cant:r FRC Project N 3. C5257 P:g]

A Dwision oi The Frankhn institute FRC Assignment No.13 3a
20th and Race Streets. Pht!a . Pa_ 19103(215) 448 1000 FRC Task No. V6.3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M

LICENSEE RESPONSE 'IO NRO SER

Qualification docu=ents associated with this piece of equip =ent have been
evaluated and have been found to meet the intent of the applicable

standards and is therefore qualified. (Refer to latest revisicn of
79-013 vorksheet.) _._

(1) A long-tem 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.

.

' ' ''

_ _ _ _ _ _ _ _



#u0Fg NRC Contract Nr. NRC-03 79-118
lj anklin Riseirch Cr.nt:r FRC Project N3. C5257 P g3

A Dms.on of The Fr:nklin institut> FRC Assignment Nr.13 5ah6320th and Race Strevis. Phila . Fa 19103 (215) 448-tm0 FRC Task No.

EQU|PMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines 1 ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0 588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

EQUIPMENT DESCRIPTION ! ! ,' / ggg '|Equipment Type g. . .

. . .

! gg7g ' M pg A7'Md#d 'Manutacturer's Name !
(5.2.2/-/-) . .

. . .
#

Model Number ( 5. 2. 2/-/-) 60 12,/3 Se/f'/46 3 H .

! ! 1 p.fd*

Serial Number ! ! !U
! ! !

,
' 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 ! ! f[S f~pfo-- [ !

! ! !

g it) / GDReport Date ! *
.

Issued by "M' ' # '
y

. . .

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) ! ! !

! ! !
Operating Conditions ! ! !

(-/2.2.10/2.2.10) ! ! !

Load / Cycles / Voltage / ! ! !
Cur rent /Freq . 2 ! !



A NRC Contract No. NRC-03-79-118
000hrinklin R:se:rch Ccnter FRC Project Ms. C5257 Pag]

A Dimion of The Fr:nhhn Institut2 FRC Assignment No.13 5d
20th and Race Streets. Pht!a . Pa. 19103 (215) 448.!m0 FRC Task No. M63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3 Y
!
|
i

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITIONS ! ! !

! ! ! -

IDCA/MSLB /HELB/ Uncontrolled ! ! !
(4.1, 4.2, 4.3.1, 4.3.3/ ! ! !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

! ! !
Radiation Type M

Radiation Dose (Ed) ! fy/pl ! g) d y/# !

( 4.1. 2/1. 4/1. 4 ) ! !.

. . .

Ridiation Dose Rate (rd/hr) A /,3 f/4'/4/ [
'Radiation Qual. Method ! !

(5.3.1/-/-) ! ! !
! ! !

pg gg !Proximity to Concentrated ! !
Radiation ! ! !
( 4.1. 2/1. 4 . 6/1. 4. 6) ! ! !

*

! ! !

[fl,Equipment Susceptible to ! p ! !

Beta Radiation (4.1.2/-/-) ! ! !
! ! !

Radiation Dose (Normal + 1 g4 - ! jf/M !1
Accident) (4.1.2/-/-) ! ! !

. . .

[[ [Plateout Dose Considered

(-/1. 48/1. 4 8) ! ! !
. . .

Gamma + Beta Dose (rd) 8g
(4.1:2/1.4.7/1.4.7) ! ! !

f$/ h |-
1.
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& NRC Contract N r. NRC-03-79-118
000 r:nk!!n Rxseirch Cent:r FRC Project N;.C5257 P:g2

A Division of Ths Frrnkhn instituti FRC Assignm:nt Nr.13 |o
20th and Race Streets. Phila , Pa 19103 (215) 448-10m FRC Task No. Lu, 3

j EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 35

Equipment Item No. 35
Terminal Blocks Located Within Containment
Westinghouse Model 542247
Electrical Distribution
Licensee References 23 and 1200
Required Operating Time: Long term
TER Checksheet No. 35
Reference 37, Sec tion 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)

@ T, W, RT, P, H, CS, @ S, (R), M, I, h RPN, EXN, SEN, h 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, K, 3R

System Consideration Review M, h, est, % M, 4E

Equipment Environmental Qualification Review %, M , Sc , 5(1, M , 52, a

5% % , ${, g4

Installed TMI Lessons Learned Implementation 64,60
Equipment Summary

Maintenance and Replacement Schedule Summary 74, 7b, M

i

t
- . _



i

NRC Contract NO. NRC-03-79-118 I
pbr nklin R:seirch CenterUO FRC Project N3. C5257 Pag 3 l

A DMsaon of The Frankhn Institute FRC Assignment No. 3 |b
20th and Race Streets. PMa.. Pa 19103 (215) 448 1000 FRC Task No.

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1)' I

i

|

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

1 Tne Licensee (has/h;; ..n) provided a response to the SER concerns.
_

d The Licensee (has/im. uvy specifically stated that the equipment is
quslified and/ee will function when exposed to the applicable DBE
environmental service conditions.

1 The Licensee has ' resented information which shows there are nop
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 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/has 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.

DES'CNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY 1ASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

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 Quclified IV Documentation Not Available



-

A NRC Contract NO. NRC 03 79-118
(O0hrinklin R:se:rch CcnterU FRC Project N 2. C5257 Page

A Dwmon of The Frankhn Instruta FRC Assignment N:.13 2
20h and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. 953

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.E

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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 Idantify Aging Degradation
Criteria Regarding Agine Simulation Satisfied (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 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG -0588, Cat. I)

DESIGNATION:

NRC QUA LIFICATION CATEGORY X = CATEGORY
|

| I.a Eq;;ipment Qualified N
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
| III.a Equipment Exempt From Qualification

III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

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

M [

R

- -------- _ _ _ _ _ _ _ _ _ _ _ _ _ . _



pbr:nklin R:serrch C:nt:r
NRC Contract N . NRC-03-79-118 .

U FRC Project N3. C5257 P 00 |
A Dimion of The Fr:nkhn Intitut2 FRC Assignment N7.13 3a
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. 4 /e 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J.$
.

LICENSEE RESPONSE 'IO 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 is therefore qualified. (Refer to latest revision of -

79-013 verksheet.) .

A long-term requirement of one year has been assumed.

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.

In the TER, FRC notes that YAEC has committed to replace these terminal
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 agitig degradation during the installed
life of the plant and a Sandia test report. Since the blacks 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 mild environment; or normal, ambient,
background conditions. The Sandia test report addresses failures
of terminal blocks within enclosures, 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 blocks are
adequately qualified, Yankee Rowe had a consultant perform an
independent review. This review confirmed the Yankee Rowe position,
so Yankee Rowe helieves that these terminal blocks will adequately
perform their function under the pocculated conditions.

_



._

#A NRC C ntract N:. NRC-03-79-118
000hrinklin R:se rch Cant:r FRC Project N2. C5257 P:g3

A Dwmon of Tin Fr:nkhn Institut2 FRC Assignm:nt N7.13 5f
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. V6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. F

NOTES:

_
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& NRC Contract N r. NRC-03-79-118
lj0hrinkiin Riseirch Cant:r FRC Project Na.C5257 Pag 3

A DMsion of The Frrnkim Instituti FRC Assignm:nt N3.13 |c
20th and Race Streets. Phila., Pa 19103(215) 448-1000 FRC Task No. 4 & 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3.fa

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

DESIGNATION FOR DEFICII'NCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

R, T, (11', RT, P, H, CS, A, S, (R), M, I , QM , RPN, EXN, SEN, QI, RPS, None,

Not stated, (Not applicable ne w) i +e ml

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, :ph, 38, 31

System Consideration Review $4, du, 4R, tut, 4W , 4(

Equipment Environmental Qualification Review Se, % , SM, Sul, Se , SC ,
56 5b, SX, Sg

Installed TMI Lessons Learned Implementation Rd, BW
~

Equipment Summary

; Maintenance and Replacement Schedule Summary 74, 7%, "bc
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#% NRC Contract N 2. NRC-03 79-118
000hr:nklin R:se:rch Crnt:r FRC Project N 3. C5257 P:g3

A Dnnsion of Ths Frtnkhn Institut2 FRC Assignm:nt No.13 |b
20th and Hace Streets. Phita . Pa 19103(215) 448-1000 FRC Task No. ~ YS. 7

EQUIPMENT ENVIRONMENTAL QUAllFICATION 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.

d The Licensee (has/h-r "^ti 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 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 cnvironment
Qualification testing of equipment in progress

Other ( )

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

The Licensee (has/has not) provided a schedille 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 II.c Qualified Life Deficiency

| I.b Modification _III._a Exempt

II.a Qualification Not Established M Not in Scope
II.b Not Qualified IV Documentation Not Available

.



_____ _ ________

4'Fr:nklin R:se:rch C nter
NRC Contract No. NRC-03-79-118 |

u000 FRC Project No. C5257 Page
A Dwtnon of The Frankhn Institute FRC Asc8gnment N?.13 2
20th and Race Streets. Phila . Pa. 19103 (215) 448-10m FRC Taan No. MU

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

1

|

_ EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
-

Ad;quate Similarity Between Muipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Quglified Life or Replacement Schedule Established (If Required)

| Program Established to Identify Aging Degradation

| Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

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
Tast 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
II.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

i

III.b Equipmer't Not in the Scope of the Qualification Review X i

IV Documentation Not Made A'iailable

1,L SC fu AAnt n p 6 3. Us'0 'M |

& A 3 & w st u g(a
u n a n A A ~A W' ps -

h~ s c c u) .s h ee-t p a % -i. sinc a th ese ira e na a sen.
'

h a nsk pm e-t e n..s. 11 s's con s iben ed th7-rt-hisa g a'f m Mt ts o n ly exp .ree rd l'a n m l 14. e n v ern o n m ed .

. . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _
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A NRC Contract N3. NRC-03 79-118
000hrinklin R:se:rch Cent:r FRC Project N .C5257 Pa03

A Dwision of The Fernkhn Instituti FRC Assignm'_nt N3.13 30
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 **RCTask No. 4/ A 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REV'EW OF EQUlPMENT ITEM NO. JJa

LICENSEE RESPONSE 'IO NRC SER

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.

Qualification documents associated with this piece of equipment have been
evaluated and have been found to meet t!.e intent of the applicable
standards and is therefore qualified. (Refer to latest revisien of
79-013 worksheet.)

The valves served by these contactors will be required to operate
within 24 hours.

This area is ventilated with outside air.

|

|

|

t

|

|

[ ;

I I
l

'

|
!



. _ _ _ _ _ _ _ _ _ _ _ _ - .

A NRC Contract Nr. NRC-03-79-118
Udbunkhn Riseirch Ccnt:r FRC Project N2. C5257 P g3

A Dwisen of The Fr:nkhn InstitutJ FRC Assignment N3.13 |c
20th and Race Streets. Phila.. Pa. 19:03 (215) 448-1000 FRCTask No. W.3 -

EQUIPMENT ENVIRONMENTAL QUAL!FICATION REVIEW OF EQUIPMENT ITEM NO. 3.2

!

Equipment Item No. 37
Contactor with Control Transformer
ITE/Could Model 2032-T3
Electrical Distribution

_

Licensee Reference 3353
Required Operating Time: 30 days
TER Checksheet No. 37
Licensee Submittal: J27 [40]; FRC-designated Page II.3-15-A

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE IIRC SER - CIRCLED ITD4(S) ONLY3
(Ste Section 3 of this TER for Legend)

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

Not stated, [Not applicabl%

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 , 3d
System Con- Lieration Review $4, 4)(, M , M, K, M

Equipment Environmental Qualification Review SD, S$, SC, S4, Sdt, X,
5)(, %, $ , Sd

Installed TMI Lessons Learned Implementation % 6tti '

Equipment Summary

1
'Maintenance and Replacement Schedule Summary M , 76, M

|

!

, - \



_ _ _

As NRC Contract N O. NRC-03-79-118
lj00hr:nkhnRese rchCent:r FRC Pr: Ject N3. C5257 Pag]

13 |bFRC A:signm:nt N3.Yd3
A Division of Ths Frrnun Instituti
20th and Race Streets. Phila.. Pa 19103(215) 448 1000 FRC Task No. _

EQUIPMENT ENVIRONMENTAL QUAllFICATION REVIEW OF EQUIPMENT ITEM NO. E

_

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICA3LE:

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

The Licensee (has/he; net) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

1 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
Licensea 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/has 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 RE7IEW
CIRCLED ITEM ONLY: (Sec Section 3 of this TER for Legend)-

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Excirpt

II.a Qualification Not Established QIl.Q Not in Scope
II.b Not Qualified IV Documentation Not Available

__



_ .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6)llY ankIin Research Center FRC Project No.CS267 Page
NRC Contract No, NRC 03 79-118

A Devmon of The Frenkhr.imtitute FRC Assignment No.13 &
20th and Rue Streets. Phde.. P.. 19103(21f4 4481000 FRC Task No. #48

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J2

|
.-

EQUIPMENT Ei;7IRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
f*RC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
'

Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qu2L fied Life or Replacement Schedule Established (If Required)
Program Established to Identay Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature /Pressce Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criterie Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfled
Criteria Regardir.g Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
. Criteria Regarding Functional Testing Satisfied

Criteria Regarding Instrument Accuracy Satisfied
Tset Duration Margin (1 hour + Function Time) Satisfled
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. Il

_

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qulification Pcnding 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
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review X
IV Documentation Not Made Available
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NRC Contract NO. NRC-03-79-118#%
000hr:nkhnR:se:rchCcnt r FRC Project N2. C5257 P g]

A Dmn of Thi Frini.hn Inst tua FRC Assignm:nt N3.13 3a
20th and Race Streets. Ehda-. Pa 19i03 (215) 448-1000 FRCTask No. 463

__

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3Z

LICENSEE RESPONSE TO NRC SER

The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

The maximum postulated DBE level for this ervironmental 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 been
evaluated and have been found to meet the intent of the applicable
standards and is therefore qualified. (Refer to latesc revision of
79-013 worksheet.)

The valves served by these contactors will be required to operatewithin 24 hours.

This area is ventilated with outside air.

|
t

1

i

1

I

__



As NRC Contract N;. NRC-03-79-118
UO0hr:nklin R:seirch C:ntir FRC Project Nr. C5257 P:9]

A Dwision of Th2 Frinklin institut FRC Assignm:nt N2.13 |c
20th and Race Streets. Phda., Pa- 19:03 (215) 448-1000 FRCTask No. 4 G

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3.B

.

Equipment Item No. 38
Motor Starter Located in the Primary Auxiliary Building
Wastinghouse Model A210M1 CAT
Electrical Distribution

_

Licensee reference not cited
Required Operating Time: 30 days
TER Checksheet No. 38
Licensee Submittal: J28 [40]; FRC-designated Page 11.3-17

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(Sie Section 3 of this TER for Legend)

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

Notstated,hotapplicableacy

LISTING OF APPLICABLE CHECKSHEETS_:

Contents Checksheet Page No.

Equipment Item la -

Sucenary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, % 34, 34,

System Consideration Review M, 4h, 4c, M, % R

Equipment Environmental Qualification Review M, R, SW, Sd, %, SC , I

M, %, % M ;
l

'IInstalled TMI Lessons Learned Implementation S, D%
Equipment Summary

Maintenance and Replacement Schedule Summary % 71, M j

l
1

1



1
|
'

pa '' A NRC Contract N r. NRC-03-7J-118a

000 rankhn Rtse:rch Crnt;r FRC Pr: ject N3. C5257 P:g

A Dmsson of The Frtnklin inetuu FRC Assignm:nt Nr.13 |b
20th and Race Streets. Phn'a . Pa 19103 (215) 448-1m) FRC Task No. 9U

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.dif

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/h:: .~ Q specifically stated that the equipment is
qualified end, tor will function when exposed to the applicable DBE
environmental service conditions.

N 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.

d 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 i progress

j Other ((1 msw- MCC j.ud/ L , hs.*. Z) sttsl[ )

g G / G
Tne Licensee hah provided other information for this equipment item
that can be construed as a basis for justif f. cation for interim
operation.

[ The Licensee (has/hac not) provided a schedule for the proposed
corrective action. (Sch d le for accomplishing the corrective,

| action /rt*/T ' A 1.,
_

.)
1 I O "

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

DE3IGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASEU 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|

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
@O0hrinktn Research CenterU FRC Project No,CS257 Page

FRC Ast gnment No./)8 21A Divmon of The Frankhn Instnute

FRC Task No. 4A20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 32

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY
-

Documented Evidence of Qualification Adaquate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated AdeqJately
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
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
Tsct 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 Y
II.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
IV Documentation Not Made Available

/W 3Q 37
~
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A NRC Contract NO. NRC-03-79-118
UQUEr:nkiin a:seirch Cent:r FRC Project N2. C5257 Page

A Division of The Frankhn Instituu FRC Assignment N3.13 3a
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRCTask No. 463,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 33.

!

LICENSEE RESPONSE 'IO NRC SER

J 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 installed during the next refueling
outage.

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
79-013 worksheet.)



A NRC Contract N O. NRC-03-79-118
000hr:nklin R:se rch Ccnt:r FRC Project N2. C5257 P g3

A Dtwson of The Frtnhhn Instituti FRC Asalgnm:nt N2.13 |a .

| FRCTask No. 4 L1 |20th and Race Streets Phila.. Pa 19103 (215) 44810m

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 33.

t

|

Equipment Item No. 39
Motor Control Center Located la the Primary Auxiliary Building
W stinghouse, Model Not Stated
480-V ac Distribution -

Licensee Reference 46
Raquired Operating Time: 24 hours
TER Checksheet No. 39
Licensee Submittal: J35 [40]; FKC-designated Page 11.3-29

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THM NRC SER - CIRCLED ITD4(S) ONLY:
(S:e Section 3 of this TER for Legend)

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

Not stated, kapplicable 4 e w 's %
LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensec Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 31, 34, 34

System Consideration Review 44, 4)L, 4et, 44, 44, 41

Equipment Environmental Qualification Review %,'54, Se, SA, 54, W,
SG, 5A, 54, ')f

Installed TMI Lessons Learned Implementation est, 6A
'

Equipment Summary

Maintenance and Replacement Schedule Summary 7A, 2st, M



. . . . _ _ . . . _ _ - _ - _
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A NRC Contract N r. NRC-03-79-118'

liO0hrznklin R:se:rch Centu FRC Project N3. CL257 Pag 3

A Dwmon of Tha Frtnkhn Instituti FRC Arsignm:nt ND.J1 |b
2fnh and Race Streets. Pbda . Pa 19103 (215) 448-1000 FRC Task No. 743

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.d2

SUt4 MARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a r'..ponse to the SER concerns.

d The Licensee (has/.x; net) 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 qualification has not been fully established.

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

X Corrective action cpecified by 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 environ.'ent
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

otMration.

Y Tne Licensee (has/has act) provided a schedule for the propor,ed
'

corrective action. (Schedule for accomplishing the corrective
action M m/d do .)

{ 0 0

The Licensee states ths.t 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 II.c Qualified Life Deficiency
Ib Modification III.a Exempt

II.a Qualification Not Established h Not in Scope
II.b Not Qualified IV Documentation Not Available



_ _ _ _ _ _ _ _ _ _ _ _ _ _
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s NRC Contract No. NRC-03 75-118
LQEr:nklin Research Ccnter FRC Project No.CS257 Page

A Dwon of The Frankhn Inst tute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103(215) 448-1000 FRC Task No. 94 7

1

I EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .J_f

_E_QUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
l
'

DESIGNATION:
NRC REQUIREMEN g X = DEFICIENCY

'

Documeated Evidence of Qualification Adequate
Adequate Similarity Eetween Equipment and Test Specitaen Established
Aging Degradation Evaluated /v.2equately

'

Qunlified 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
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Envaloped 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
Tact Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

.

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEC4RY

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
III.a Equipment Exempt From Qualification
III.b Equipment Not in the Scope of the Qualification Review X |

IV Documentation Not Made Available
,

g [[ b .

ada?

_

_ _ _ _ _ _ _ _ _ _ _
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NRC Contract N2. NRC-03-79-118
plj00J Franklin Rssetrch Ccnt:r FRC PCject N::. C5257 P g]

A Division of Thi Frtnkhn institut2 FRC As:lgnment No.13 3a
20th and Race Streets. Phda.. Fi 19103(215)448 tm0 FRCTask No. 4 63

EQUIPMENT ENVIRCNMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3.1

LICENSEE RESPONSE 'It) 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. Equipnent 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 this unit.
The new MCC will be installed during the next refueling.

Qualification documents associated with this piece cf equipment have been
evaluated and have been found to meet the intent of the appitcable
standards and is therefore qualified. (Refer to latest revision of
79-015 worksheet.)

.

__ _ _______
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As NRC Contract No. NRC-03-79-118
000krInklin R: search Ctntir FRC Project N2 C5257 P g2

A Division of Thi Frinkhn insuruta FRC Asalgnment N2.13 |a
20th and Race Streets. Phila . Pa. 19103(215) 448-1000 FRCTask No. 4 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. No

Equipment Item No. 40
Motor Control Center Located in the Primary Auxiliary Building
Westinghouse Electric Co., Model Not Stated
Dist;i+>ution for 480 Volt Emergency Power (MCC-2) _

Licensee References 13 and 46
Required Operating Time: Long term
TER Checksheet No. 40
Reference 37, Sec tion 4.7.9
Licensee Submittal: EPS4 (40]; FRC-designated Page 11.5-7

.

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(Sre Section 3 of this TER for Legend)

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

INot stated,(Not applica6Ie)

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

D1uipment Environmental Qualification Summary Forms 2
1

Licensee Response to NRC SEE 3a, 3%, 3t:, 3d
|

System Consideration Review % , M , M , % 44, 4C

Equipmer.t Environmental Qualification Review Sa, 5b, Sc, 5d, %, S(,

5)L "#, %, 56

Installed TMI Lessons Learned Implementation %, 64
'

Equipment Summary

Maintenance and Replacement Schedule Summary 74, ?(, K



A NRC Contract N 2. NRC-03 79-118
000hrinklin Rne;rch Csnt:r FRC Project N2. C5257 Pag]

A Diwson of Th2 Frtnklin instituti FRC A signment Ng3 |b
20th and Race Streets. Phila-. Pa 19103(215) 448 1000 FRC Task No. . 7d7

__

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NOs $2
m

-

SUt4 MARY OF LICENSEE RESPONSES TO THE NRC SER - O.3LY CMECKED ITEMS ARE APPLICAB E:

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

[ The Licensee (has/h;; 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 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 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/has 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 qualificatios.
and/or should be exempted from environmental qualification.

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

I.a Qualified Qualified Life Deficiency
I.b Modificacion III.a Exempt

II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

.

I
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Am NRC Contract No, NRC-03-79-118
UObrrnklin R:sersch Ccnter FRC Prcject No. C5257 Page

A Divmon of The Frankhn Instituta FRC Atsignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. M ? . ,_.

_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 90

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION: 1

|NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
'

Ad:quate Similarity Between Equipment and Test Specimen Established
Aging Dugradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) Y
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperatu.e/ Pressure Exposure:

o Peak Temperature Adequate
o Peak Pressure Adequate

i

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
Tcst 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
II.a Equipment Qualification Not Established
II.b Equipmert Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified N
III.a Equipment Exv pt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

l

r

.



& NRC Contract N 2. NRC-03-79-118
bllbr:nklin Rise:rch Csntir FRC Project N3. C5257 Pag 3

A Divson o8 The Frsakhn Institut2 FRC Assignm:nt Ns.13 3a
20th and Race Streets. Phda., Pa. 19103(215) 448.1000 FRC Task No. #G3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlF' MENT ITEM NO. N

LICENSEE RESPONSE 'IO NRC SER/~[~ 6{

Qualification documents associated with this piece of equipment have been
evaluated and have been found to meet the intent of the applicable
star. cards and is therefore qualified. (Refer to latest revision of

79-013 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 degradation.

.
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#A NRC Contract No. NRC-03-79-118
IIObbnnklin Rise:rch Ccnt;r FRC Project NO. C5257 Pag 3

A Divmon oI The Frankhn inetitute FRC Assignment No.13
,

50
20th and Race Streets. Phda . Pa 19103 (215) 448-imo FRC Task No. L/G 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _Vo

'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines M ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY -

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

( EQUIPMENT DESCRIPTION ! ! !
Equipment Type ! /F)[,, C, ! /22 d C. - !

! ! ! MN4 lysis
[Manufacturer's Name ! ! ! ffg rd*S'y

(5.2.2/-/-) ' *- gg
Model Number ( 5. 2. 2/-/-) g,gfgf_ p y jjL-[- M M*

! ! ! .shrn e
Sarial Number ! g[ g'

fFeatures / Mounting ! ! !
(5.2.6/-/-) ! ! !

! ! !
Connections / Interfaces ! ! !
(5.2.F/-/-) ! ! !

! ! !
Location / Elevation ! ! !

! ! !
Equipment ID No. ! ! !

! ! !
QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! !

7 ,o> _ jg.y&, jggj ! .

Report ID Number 26s?$~ 01 vsja-/,gg ! f
1 1 ! |

Raport Date !# ! !MMU :
Issued by ! $ gf5 ! h M_6 !

! ! ! I

Y/-I- 6 CPrepared for * '

Feferenced Reports ! g j) _ /7/
! ! !

Qualification Method ! ! !-

(5.1, 5.3/2.1, 2.4/2.1, 2.4) !hef 6/.S OE7Y !
'

!
! ! ! |

QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! ! !
(5.2.5/2.2.9/2.2.9) ! ! !

''
! ! !

Operating Conditions ! ! !
(-/2. 2.10/ 2. 2.10 ) ! ! !

Ioad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !



J
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NRC Contract No. NRC-03-79-118 )

u0 rinkiin arse:rch Center FRC Project N2. C5257 Pag 3 1

A Division of The Frtnkhn Institut2 FRC Assignm:nt N2.13 5b
20th and Race Streets. Phila.. Pa- 19103 (215) 448-IMO FRC Task No. V4 'A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. fLQ.

|

NRC REQUIREMENTS DEFICIENCY ,

'

WITI! SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

. . .

Acceptance Criterla pg /V
( 5. 2. 5/ 2. 2.1/ 2. 2.1) ! ! !

! ! !
/f4 gA' ''Accuracy (5.2.5/-/-)

. . .

' ' 'Number of Specimens pp gg
. . .

Test Instruments Calibrated ! g g- ! [[ !
! ! !

Safety Function (Active / ! ! '
' !

Passive) (-/2.1. 3/ 2.1. 3) ! ! !

! ! !

Test Duration (5.2.1/-/-) jF ,r4' g[' ' '

. . .

! g jG. !Accident Duration (Envir. ! js
Above Normal) (5.2.1/-/-) ! ! !

d hRequired Function Time /[[fA .

. . .

[ph [ hTest Sequence (General)
( 5. 2. 3/ 2 , 3.1/ 2. 3.1) ! ! !

. . .

Test Sequence (NUREG-0588, [ j//h
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 ! ! !

!g-fgTgd ! .
!(5.2.4, 7.0/4.0/4.0)

Thermal Aging / Basis ! ! [d 7878#G !
! ! !

1!ggg!! ,fMaterial Aging
! !Evaluation (7.0/-/-)

! ! !
/ !Materials Susceptible !j f A feg!

*

(Thermal) (5.2.4, 7.0/-/-) ! ! !
!

Padiation Aging, Type M, #- '
-

__ _



A NRC Contract No. NRC-03-79-118
!jllbr nklin R:serrch Cener FRC Project N]. C5257 Pag 2

A Division of N Fr:nnn Institut2 FRC Assignm p}N2.13 5c
20th and Race Streets Phi!a "'3 (215) 448-1000 FRC Task No. 'T (# 3

EQU!PMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. U o |

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0388-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
! ! !

l ' 'Radiation Aging, Dose (rdi g/p - j.
-'

. . . .

Ridiation Aging, Dose Rate [/J- jt/ A
' ' '

. . .

Radiation Aging, Method g[. .

! hp ) jo jt2 !Materials Susceptible !
(Radiation) (5.2.4, 7.0/-/-) 1 ! !

. . .

Opsrational Aging gg /l/ M
t,-/ 4 . 2/-) ! ! !

gg !! !
Other Age Conditioning ! g ! !

(-/4.2/-) ! ! !
. . .

Qualified Life Claimed / ,1j'a p . k
Established ( 5. 2. 4/4.10/-) ! U ! !

! ! !-

Normal Ambient Temperature !g;f ! [ !
Formal Amoient Radiation ! ! !
Normal Ambient Humidity ! ! !

! ! !
On-Going Surveillance and ! gj ! !
Preventive Maintenance ! / ! !
(7.0/-/-) : ! !

! ! '

8 !//j -On-Gong Analysis of ! !g3
c'ailures and Degradation ! ! !
(7.0/-/-) ! ! !

. . .

// /jl-Margin (General) 4(6. 0/3. 0/3. 0) ! ! -

! ! !
Margin (NUREG-0588, ! ! !
Cat. I) (-/3.2/-) ! M [! !

! gg !1. Temperature (+15'F) !
2. Preangre (+10%, ! ! !

10 psig max) ! ! !
3. Radiation ! ! !

(not required) ! ! !
4. Time (+10%, +1 hour ! ! !

+ f unction time minimum) 1 !
,

.

-.



As NRC Contract N2. NRC-03-79-118
000hrinklin Risetrch Csnt:r FRC Project Nr. C5257 Pag]

A Divmon of The Frrnkhn Instituti FRC Assignment N2.13 5d
20th and Race Streets. Phda.. Pa. 19103 (215) 448-!M0 FRC Task No. L/ 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. V_D

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

ACCIDENT CONDITIONS ! ! !
! ! !

TDCA/MSLB/IIELB/ Uncontrolled ! ! !

[k! !(4.1, 4.2, 4.3.1, 4.3.3/ !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

! ! !
Radiation Type ! ! !

! ! !

Radiation Dose (rd) ! J' I d I
3 ' W# )!! !( 4.1. 2/1. 4/1. 4) !

! ! !

Radiation Dose Rate (rd/hr) ! ! gg !
!Radiation Qual. Method ! - ! '

' ' '

(5.3.1/-/-)

Proximity to Concentrated /Vg A
Radiation ! ! !
( 4 ,1. 2/1. 4. 6/1. 4. 6) ! ! !

. . .

Equipment Susceptible to /Y &
Beta Radiation (4.1.2/-/-) ! ! !

. . .

Radiation Dose (Normal + [[
Accideat) (4.1.2/-/-) ! ! !

e e e

yg /l/ MPlateout Dose Considered

(-/1. 48/1. 4 8) ! ! !
e . .

Gamma + Beta Dose (rd) h g k
(4.1.2/1.4.7/1.4.7) ! ! !

.



__ _ -_
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4 NRC Contract No. NRC-03-79-118
000U Frink!!n Rxse rch Canter FRC Project No.C5257 P:ga

A Dwon of The F,inklin Inst. tut 2 FRC A':signment N2.13 Ia
20th and Race Streets. Phila.. Pa. 19103 (215) 448-10 @ FRCTask No. 4 (.3

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. W
1
1

r---

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
Rsquired Operating Time: Long term
TER Checksheet No. 41
Reference 37, Section 4.7.8
Licensee Submittal: 'EPS3 [40]; FRC-designated Page II.5-5

.

9

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

R, T, QT, RT, P, H, CS, A, S, (R) , M, I, QM, RPN, EXN, SEN, QI, RPS, none,

Not stated,(Not applicah

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, 36 34 M

System Consideration Review 4tL, 4% M, 44, 4uL, 4f

Equipment Environmental Qualification Review Sa, 5b, 5c, 5d, Ser, S1,
%, Sh, Si, M

Installed TMI Lessons Learned Implementation % 6X '|

Equipment Summary

Maintenance and Replacement Schedule Summary 7% 7X, 7A
,

1

!



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

| #N NRC Contract No. NRC-03-79-118
UQ6rrnkiin asserrch C:ntir FRC Project ND. C5257 pag 3

A C+6sion of The Frankhn Institute FRC Assignment No.13 |b
20ti and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. FU

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fl

I

SUP. MAR'l OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Tne Licensee (has/has not) provided a response to the SER corscerns,

1 The Licensee thas/h:2 n;t-) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

1 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 modificatt.on

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualificat.,n 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 inte.im
operation.

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

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

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.b Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

.

___ _ _ _ . _ _ _ _ _ _ _ _ _ . _ . . _ _ .



NRC Contract N2. NRC-03-79-118
p}00 ranklin R:sench Center| FRC Project No.C5257 Pag]

A Divison of The Franklin 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. 9/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC PEQUIREMENTS X = DEFICIENCY
_

Documented Evidence of Qualification Adequate
Ad:quate 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 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 Scquer.ce 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 M
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
III.a Equipment Exemr,t From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

.



A NRC Contract N . NRC-03-79-118
000hrsnklin Riserreh Cant:r FRC Pr ject No.C5257 P g*

A Division of The Franklin Instituti FRC Assignm:nt N9.13 30
20th and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. 4/O

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4/

LICENSEE RESPONSE TO NRC SER/7~6 g_

Qualification documents associated with this piece of equipment have been
evahated and have been found to meet the intent of the applicable
standards and is therefore qualified. (Refer to latest revision of

79-013 verksheet.)

Provides 480V power to essential equipment which is required for long-
term operability.

This area is ventilated with outside air.

A 40 year qualified life requirement has been assured.

This ei :1pment. 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 stTndards to operate continuously
in this environment.

.

|

._. .-
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A NRC Contract N r. NRC-03-79-118
000Erznklin Rise:rch Csntxt FRC Project N r. C5257 P g3

A Dnnson of The Franklin Institute FRC Assignment No.13 5a |

20+h and Race Streets. Phota . Pa 19103 (215) 448-1000 FRCTask No.$ T I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .T/_

|

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 /0 588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

: ! !
EQUIPMENT DESCRIPTION ! ! !
Equipment Type g p,

g g) ['Manufacturer's Name ! ! !
(5.2.2/-/-) ! - ! !

. . .

Model Number ( 5. 2. 2/-/-) /)/4 p.y ME
! ! !

Ssrial Number ! pg.

Faatures/ Mounting 1 !4 g g !
(~. 2.6/-/-) ! ! !

e e e

Connections / Interfaces k // k /V [ k
(5.2.6/-/-) ! ! !

Location / Elevation g[
jy [Equipment ID No. '

,. .

QUALIFICATION REPOhr ! ! !
(8. 0/5. 0/5. 0) ! ! !

! $//-c fen /fV 2,/ -2 3 ) !y!/).c,f ARuport ID Number
Ci/97h !, yytt- 23 !

R1 port Date 1603 62 ona. !([f)$ $4% -4 Ob -/c6 A !
, to t s . .

Issued by h /fc / s #'

QM 6 f)S 1

Prepared for gC '
.

Rsferenced Reports p [b' ' '

. . .

Qualification Method ! ! !
*

5'(b.1, 5.3/2.1, 2.4/2.1, 2.4) ' '

. . .

QALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! g fL_ ! !g
( 5. 2. 5/ 2. 2. 9/2. 2. 9 ) ! ! ! .

! ! !
Operating Conditions ! ! !
(-/2.2.10/2.2.10) ! ! g ! )

#Ioad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !
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A NRC Contract No. NRC-03-79-118
c00#rinkun a:se:rch Center FRC Project N2. C5257 Pag]

A Division of The Fr:nklin Institut FRC Asalgnment No.13 5b
20th a,d Race Streets. Phila . Pa. 19103 (215) 448-1000 FRCTask No. M6 %

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /,//

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !

Acceptance Criteria ! ! !

(5.2.5/2.2.1/2.2.1) : ! # !
! ! !

'g4pAccuracy (5.2.5/-/-) ..

'Number of Specimens !

gh. ATest Instruments Calibrated

Safety Function (Active / ! ! !

Passive) (-/2.1. 3/ 2.1. 3) !h ! !
. . e

![[ [MTest Duration (5.2.1/-/-)
! !

j g//j!-! !Accident Duration (Envir. !
'' 'Above Normal) (5.2.1/-/-) g

#
/1/AA-

Required Function Time
. ..

Test i.equence (General) d/ 8- h M
(5. 2. 3/2. 3.1/ 2. 3.1) ! ! !

! ! !

p! g !Test Sequence (NUREG-0588, ! !
Cat. I) (-/2.3.1/-) ! !

! ! !

| 1. Representative Sample ! ! !
2. Baseline Data ! ! !

| 3. Performance Extremes ! ! !
| 4. Thermal Aging ! ! !
l 5. Radiation Aging ! ! !
i 6. Wear Aging ! ! !
l 7. Vibration / Seismic ! ! !

8. DBE Exposure ! ! !
9. Post-DBE Exposure ! ! !
10. Inspection ! ! !

! ! !
Aoing ! ! g.ftg gu /v J !
(5.2.4, 7.0/4.0/4.0) ! d ! !
Thermal Aging / Basis ! ! !

! ! t

Material Aging ! ! A 6'W !
b' 'Evaluation (7.0/-/-) ,

. . .
,

Materials Susceptible ! ! x ! j
' '

'

(Therma. :5.2.4, 7.0/-/-) ! !
!.. .

Radiatit,n Aging , Type /V[ [M '
.
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As NRC Contract No. NRC-03-79-118
00brinkhn Riseirch Ccnter FRC Project N 2. C5257 Pag 3

A Dtvewn of The Fr:nklin Institute FRC Aasignment No.13 5c20th and Race Streets. Phila . Pa. 19103 (215) 448 !M FRC Task No. UG3

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. U/

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFEHENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
. . .

' 7/,[ -Radiation Aging, Dose (rd) /. . \

Radiation Aging, Dose Rate .[. . .
t

Radiation Aging, Method [b M
! ! ! I

Materials Susceptible ! ! '

bW ! !
'(Radiation) (5.2.4, 7.0/-/-) !

! ( ! !
Oparational Agi'ng ! g//- ! [[ !
(-/4.2/-) ! ! !

. . .

Other Age Conditioning [h [
| (-/4.2/-) ! ! !

! ! !
Jy { , !Qualified Life Claimed / ! ! ) g g'

0
%

Established ( 5. 2. 4/4.10/-) ' ' '

(C! ! !
Normal Ambient Tew)erature ! ! !
Normal Amoient Radiation ! /$/ k ! [ !
Normal Ambient Humidity 2 ! !

! ! ! >

On-Going Surveillance and ! I p !
Preventive Maintenance ! ! !

](7.0/-/-) ! ! ! 2

. . .

On-Going Analysis of \/ g
Failures and Degradation ! / ! !
(7.0/-/-) ! ! !

! ! !
Margin (General) ! ! ![(6. 0/3. 0/3. 0) gp' ' '

. . .

Margin (NUREG-0588, ! ! !
Cat. I) (-/3.2/-) ! ! !

|
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! ! i

10 psig max) ! ! ! |

3. Radiation ! ! !
,

|

(not required) ! ! !
4. Time (+10%, +1 hour ! ! !

+ tunction time minimum) ! ! ! ,;

.

_
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A Divmon of Ths Frrnklin Instituti FRC Assignment N .13 5d
20th and Race Streets. Phils . Pa. 19103(215) 448 15 0 FRC Task No. 9/a T

--

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 5l/

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITIONS 1 ! !

! ! !
!IDCA/MSLB/liELB/ Uncontrolled ! ! g

[/[ ! - !(4.1, 4.2, 4.3.1, 4.3.3/ !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

e e

hRadiation Type p
! ! !

Radiation Dose (Ed) ! y! f 1

(4.1.2/1.4/1.4) ! N /0 ! !M
! ! !

Radiation Dose Rate (rd/hr) ! g/- ! #A !f

' ' 'Radiation Qual. Method ! '

(5.3.1/-/-) ! !.

! ! !
Proximity to Concentrated ! [% ! p[ !
Radiation ! ! !
( 4.1. 2/1. 4 . 6/ 2. 4. 6) ! ! !

'

! ! !
Equipment Susceptible to ! ! !

Beta Radiation (4.1.2/-/-) ! ! !
! ! !

Radiation Dose (Normal + 1 ! !
Accident) ( 4.1. 2/-/-) ! ! /P !

! ! !
Plateout Dose Considered ! p ! g !
(-/1. 48/1. 4 8) ! ! !

! ! !
Gamma + Beta Dose (rd) ! ! g !
( 4.1. 2/1. 4. 7/1. 4. 7 ) ! ! !

.

__ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ . - - _ -
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A NRC Contract No. NRC-03-79-118
000 rink!!n Rtseirch Cantir FRC Project ND. C5257 Peg]

A Divislo > of The Frinkhn Instituti FRC Assignm:nt N2.13 |c| 20th and Pace Streets. Phda . Pa 19103 (215) 448 1000 .FRC Task No. '/ (. 3 .

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.12
|

|

Equipment Item No. 47
Bettery Switchboard Located in the P.imary Auxiliary Building
Westinghouse Electric Corporation Model CDP
Distribution System for 125 V DC Emergency Po'wer

_

Licensee Reference 48
Required Operating Time: Long term;

| TER Checksheet No. 42
Reference 37, Section 4.7.7
Licensee Submittal: .EPS2 [40]; FRC-designated Page 11.5-3

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

R, T, QY, RT, P, H, CS, A, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,
1

i

Not stated, ht applicabh {
|

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Pago No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to IJRC SER 3a, % M, 3&

System Consideration Review 44, 4h(, SC, M, % (C

Equipment Environmental Qualification Review Sa, 36, 54, Sul, S(, St,

")st, SK 54, 'kJ

Installed TMI Lessons Learned Implementation M, $2 -

Equipment Summar./

Maintenance and Replacement Schedule Summary 7g , 7 A 74.

_ _ _ _ _ _ _ _ _ _ _



A NRC Contract No. NRC-03-79-118
000FFrsnklin Rsse:rch Csnttr FRC Pr ject Nr. C5257 Pag]

13 |b
FRC Assignm:nt N290A Dwmon of Tha Frrnkhn Institute

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS AT2 APPLICABLE:

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

3 The Licensee (has/M ; .rt) specifically stated that the equipment is
qualified andfes will function when exposed to the applicable DBE
environmenta' service conditions.

[ The Ltcensee has iresented 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.

I
! Corrective action specified by the Licensee:

i

| Equipment replacement with qualified equipment
Equipment modification .

Equipment relocation aboy? submergence level
! Relocate or shield equipment from radiation source
| Verify qualification by acuiticnal (testing / analysis)

Equipment relocation to a mild environment
Qualitimation testing of equipment in progress

| _,_ Other ( )

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

The Licensee (nas/has not) provided a schedule for the proposed
correttive 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 II.c Qualified Life Deficiency
I.b Modification III.a Exempt

h Qualification Not Established III.b Not in Scope

II.b Not Qualified h* Documentation No*. Available



phr:nklin R:serrch Center NRC Contract No. NRC-03-79-118
UO0 FRC Project N2. C5257 Page

A Dhasion ol The Frankhn institut2 FRC Assignment N2.1 2
20th and Race Streets. Phda. Pa. 19103(215) 448-1000 FRC Task No.

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. f.1

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

HRC REQUIREMENT _S X = DEFICIENCY
,

'

Documented Evidence of Qualification Adequate h
~

Adiquate Similarity Between Equipment and Test Specimen Established 1
Aging Degradatica 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 Exposures

o Peak Tempera'ure Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Envelcped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Si! ray Satisfied
Criteria Regarding Submergence Satisfied
Cr & terla 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)

DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.b Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification
III b Equipment Not in the Scope of the Qualification Review
IV Documentaticn Not Made Available

.

S

''
'

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ ___ _ _



As NRC Contract N2. NRC-03-79-118
!!00hr:nklin R:seirch C:Int:r FRC Project No. C5257 P:g3

A Dwmon o!Then Fr:nklin Insntuti FRC Assignm:nt NO.13 30
20th and Race Streets. Phila., Pa. 19103 (215) 448.Imo FRC Task No. 4(e 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.12-

LICENSEE RESPONSE 'ID 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 is theretare qualified. (Refer to latest revision of
79-013 vorksheet.)

Provides electrical distribution and protection for 125V de Battery
#3 which is required for long-term operability.

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 degradation.

The maximum postulated DBE level for this environtcental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with .tndustry standards to operate continuously
in this environment.

|
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#s NRC Contract N5. NRC 03-79-118 I

UOhnnklin Risetrch Cantir FRC Project Nr. C5257 P 03
A Dmuon of The Frankhn Institute FRC Assignment No.13 5o
20th and Race Streets. Phila . Pa. 19103 (215) 448-10m FRC Task No. L/t,'2

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. R.2.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines M ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
'

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0 588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
EQUIPMENT DESCRIPTION ! ! !

g [gEquipment Type 'O ! '

Manufacturer's Name !

(C(5.2.2/-/-) ! ! !~

! ! !
Model Number (5.2.2/-/-) ! ! !

! ! !
Sarial 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 oy ! ! !

! ! !
j

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) ! ! ! -

! ! !
Operating Conditions ! ! !

(-/ 2. 2.10/ 2. 2.10 ) ! ! !
Ioad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !
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A NRC Contract Ns. N RC-03-79-118
UO0hFr:nklin R:se rch Csntir FRC Project NO. C5257 P:g;

A Diviuon of The Fr:nklin Institut> FRC Assignm:nt N2.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRCTask No. 4 r,3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _ST

Equipment Item No. 43
Battery Located in the Primary Auxiliary Building
C&D Company Model KU-15
125-V de Emergency Power
Licensee References 53, 3361, 3362, and 3363
Required Operating Time: Long term
TER Checksheet No. 43
Reference 37, Section 4.7.6
Licensee Submittal: ~EPS1 [40l; FRC-designated Page 11.5-1

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

R, T, QT, RT, P, H, CS, A, S, (R) , M, I, QM, RPN, EXN, SEM, 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 Foras 2

Licensee Response to NRC SER 3a, 3)4 to 3tL

System Consideration Review 44, 4A M, 4tL, 43L, 4f

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, 54, Sft,
54, Stl, 9t, 5s

Installed TMI Lessons Learned Implementation 64, 6A
Equipment Summary

Maintenance and Replacement Schedule Summary 7 CL 2x(, 7C

- - - ______________-_-________A



& NRC Contract N 3. NRC-03-79-118
000hrrnklin Rxseirch Crnt:r FRC Project Nr. C5257 Pag 3

A Division of The Frankhn Institute FRC Assignment
.}1 |b

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. b

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

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

1 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
iten whose qualification has not been fully established.

Justification for interim operation (has/has ?.at) 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 froi radiation source
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other (_ )

The Li 2nsee 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
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)

h Qualified II.c Qualified Life Deficiency
| 1.b Modification III.a Exempt

( II.a Qualification Not Established III.b lbt in Scope -

II.b Not Qualified IV Documentation Not Available

.



A NRC Contract No. NRC-03-79-118
l!00 rinklin R serrch Ccnter FRC Project Nr. C5257 Page

A Dnnsson of The Frankhn Institute FRC Asalgnment .13 2
20th and Race Streets. Phila.. Pa. 19103(215) 448 1000 FRC Task No. 63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

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 Sdtiafied (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 Sevete 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 X
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
III.a Equipment Exempt From Qualification
III b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Avaf.lable

#

__ _
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As NRC Contract N 2. NRC-03-79-118
tiODErinkiin a:,e:rth cent:r FRC Proj.ct N3. Cs2s7 Pag]

A Dwoon of The Frankhn Instituu FRC A:signm:nt N2.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. M63

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3.3

__

LICENSEE RESPONSE TO NRC SER

1. 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 _ |79-015 worksheet.) '

i
'

Provides 125V de power for diesel starting, breaker control, and de
SOV's which are required for long-term operability.

__

This area is ventilated with outside air.

A 20 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.

t

i,

I

I

.

.
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A NRC contract No. NRC-03-79-118
Ubr:nkhn R:serrch Ccnt:r FRC Prolect No. C5257 Page

A Dwmon of The Frankhn Institute FRC Asaignment No.13 . 5a
20th and Race Streets. Phda . Pa 19103(215) 448 1000 FRCTask No. d3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _C.

L g

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criterist DOR Guidelines X ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0 588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
EQUIPMENT DESCRIPTION ! ! !
Equipment Type ! 84-d8/t,[ ' OdtI/ A,Y b I

Manufacturer's Name [d C i bdh
(5.2.2/-/-) ! ! !

! ! !
Model Number (5.2.2/-/-) ! K U-|f ! J DC U -6 !NM /

! ! !l[" M
Serial Number ! p gjf!-

N'DWW ' /$'J Y $? $
'

2 / g

. . .

/// f SS7#bk /t/ T' [ 7 # W d - kConnections / Interfaces d/

(5.2.6/-/-) ! ! !
! ! / !

Locacion/ Elevation ! 8 A /3 ! 8A !
! ! !

g,3 A/gEquipment ID No. ' ' '

. . .

QUALIFICATION REPORT ! ! !
(8.0/ 5. 0/ 5. 0) ! ! !

' y,p A/. B ,' 'Repcrt ID Number j

Report Date g. g [
Issued by !{gg (d[' '

pgPrepared for . gfg C . .

. . .

Referenced Reports ! A/st ffffd! N y |8 t/ 3.359 - / !
! ! g y |g yt/13P=/

Qualification Method ! ! 4 ,J g p g g pg 7pf f!
(5.1, S,3/2.1, 2. 4/2.1, 2. 4) y~g,, gy 7,g g f

QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ![sf / ! g:(, o f, p/A !g
(5.2.5/2.2.9 2,2.9) ! ! !f

! ! !
Operating Conditions ! ! !
(-/2.2.10/2.2.10) ![4-/ ! !

Ioad/ Cycles / Voltage / ! d% ).d M ;
Current /Freq. ! ! !

.- _. _ _ - _ _ _ _ _ _ _ _ _



- - ._

_

#x NRC Contract No. NRC-03-79 518
000TFr nklin R:seirch Ccnter FF.C Project NO. C5257 Pag 3

A Dt $seriof The Frtnkhnindrut2 FRC Assignmentff,0.13 5b
20th and Race Streets. Phita . Pa. 19103(215) 448 1000 FRC Task No. Y63

I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .I3
l
,

!

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

_(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
! ! !

g j-/ g'/g 1g g _Acceptance Criteria !/A ! .

( 5. 2. 5/2. 2.1/ 2. 2.1) ! ! .

. . .

Accuracy (5. 2. 5/-/-) #
. . .

Number of Specimens '[k
. . .

Tast Instruments Calibrated gf N3
1 1 !

Safety Function (Active / ! -[jy !- ./-y.8 !.

Passive) (-/2.1.3/2.1.3) ! ! !
. . .

Tast Duration (5.2.1/-/-) /l/M M## 8
! ! !

!Accident Duration (Envir. 1 !

Above Normal) (5.2.1/-/-) ! ! -## !
. . .

RIquired Function Time f/t#4 /I. - #
! ! !

Test Sequence (General) ! ! !
hg /4/y1p/ !15.2.3/2.3.1/ 2.3.1) ! !

! $R7ef : !
Test Sequence (NUREG-0588, ! ! !

'

Cat. I) (-/2.3.1/-) !
,

l. Representative Sample ! ! !
2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4. Thermal Aging 1 1 1

I
5. Radiation Aging ! ! !
6. Wear Aging ! ! !

7. Vibration / Seismic ! ! !

8. DBE Exposure ! ! !
4 Post-DBE Exposure ! ! !
10. Inspection ! ! !

! ! !
Aging ! ! 1

.

,L g g ! g ftfggfaf! !(5.2.4, 7.0/4.0/4.0) !
!Thermal Aging / Basis !

! ! !
Material Aging ! g_jg ! g /g g % !

' ' '

Evaluation (7.0/-/-) ,

! ! ! -1

Materials Susceptible !Afggd! g/ g g f,g gg !

(Thermal) (5. 2. 4, 7. 0/-/-) ! ! !. .

. .

Radiation Aging, Type (gg jffyJ//) g- '
.

.

uo - - - - --
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#% NRC Contract No. NRC-03 79-118
l!00hr:nklin Rae:rch Ccnter FRC Project NO. C5257 Page

A Dimion of Yhs Fr:nkhn Instituts FRC Aasignment N2.13 5c
20th and Race Streets Nila Pa 19103 (215) 448 1000 FRC Task No. W 7,

EQUlFMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d.3

_

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
1D,OR/0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
e e e

Vk N'Radiation Aging, Dosu (rd) /
e e e

[Radiation Aging, Dose Rate /F .

d [M '

Radiation Aging, Method ! gf - !
. . .

Materials Susceptible ! ! Q !

(Radiction) (5.2.4, 7.0/-/-) !#4 AM! V !
! ! !

Operational Aging ! j7/ / ! [A !

(-/ 4. 2/-)

[[Other Age Conditioning ! d/N ! !

(-/4.2/-) .

b !Qualified Life Claimed / ! ! p c.,

ydYEstablished (5.2.4/4.10/-) ! .
,

Normal Ambient Temperature ! ! !
Normal Amoient Radiation ! ! g/ !

' ' 'Normal Ambient Humidity
. . .

sgy * p !On-Going Surveillance and ! !.

! !Preventive Maintenance !
(7.0/-/-) ! ! !

! ! !
On-Going Analysis of ! ! [ !

b ! !Failures and Degradation !
(7.0/-/-) ! ! !

! ! !
Margin (General) ! ! !

eb !(6.0/3.0/3.0) ! ! -

! ! !
Margin (NUREG-0588, ! ! !

Cat. I) (-/3.2/-) ! ! !
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

10 poig max) ! ! !
3. Radiation ! ! !

(not required) ! ! !
4. Tiee (+10%, +1 hour ! ! !

+ function time minimum) ! ! !

|
.

!



A NRC Coatract N2. NRC-03-79-118
000NnklinR:se rchCcnt:r FRC Project Nc. C5257 P;g3

A Dimon of The FrInMn Instituts FRC Assignrttn,tfJ3.13 6d
20th and Race Streets. Ph 'e.. Pa. 19103(215) 448-1000 FRC Task No. Y 6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _(/3

NRC REQUIREMENTS DEFICIENCY
WITil SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
ACCIDENT CONDITI' NS ! ! !

! ! !
'DCA/MSLB/llELD/ Uncontrolled ! ! !
(4.1, 4.2, 4.3.1, 4.3.3/ ! ,d'/b ! /V !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

. . .

Radiaticn Type (/)77//)p9- MMk
. . .

IRadiation Dose (rd) 9y/g /d p /d
(4.1.2/1.4/1.4) I ! !

. . .

Raoiation Dose Rate (rd/hr) jV/ - /,)]g8 MA
Radiation Qual. Mettiod ! ! !
(5.3.1/-/-) ! ! !

! ! !
Proximity to Concentrated ! p! g !
RLdiation ! ! !
( 4.1. 2/1. 4 . 6/1. 4. 6) ! ! !

. . .

g [Equipment Susceptible to !

Beta Radiation (4.1.2/-/-) ! ! ! l. . . 1

f [Radiation Dose (Normal + f --
Accident) (4.1.2/-/-) ! ! !

. . . 1

j/J/[Plateout Dose Considered

(-/1. 4 8/1. 4 8) ! ! !

Gamma + Beta Dose (rd) ! //Y !

(4.1.2/1.4.7/1.4.7) ! ! !

f/yh/- dk
52 Both test specimens - the 3DCU-9 and the LC-21 - utilized

identical jar material, plate grid and active material
fors:alation, plate separator material, nnt and conr
material as do all'C &,D stationary batteries manufactured. ,
for Class Iy., applications. Since the 3DCU-7 met the
capacity requirements, it is safe to prediet that the
LC-21, or any other type stationary cell,.would meet
aset post raditthn capacity requireuents. -
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#% NRC Contract N 3. NRC,-03 79-118
c00Drinkiin Rzserrch Center FRC Pr: Ject NO. C5257 P g]

A D vision of The Fronkhn Institute FRC Assignm:ntpp.13 7g
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. y6 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. SL3

MAIt'TENANCE 7,ND REPLACEMENT SCHEDULE SUMRARY

The following infccmation regarding the maintenance and replacement

schedule (s) for components, sub-components, and materials has been provided by
the Licensee.

1d ~
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TER-CS2$7-463

!

$. CONCLUSIONS

The tabulations it. Section 4.2 represent a summary of the results of the
_

;

equipment environmental qualification (EEQ) assessment conducted in accordance
with the methodology presented in Section 3. The evaluations are based on the

cvsilable qualification documentation provided by the Licensee, complemented
in several cases by other relevant technical information. The major
quclification 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 present a
dstailed evaluation of (1) the Licensee'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
tha review which require special attention. These enncerns are sunnarized
below. .

With regard to Equipment Item Ro. 11, the Licensee has incorrectly

interpreted the conclusion in the TER (37]. Although YAEC has resolved the
concern of long-term monitoring of steam generator level by adding a fully

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. 11 to accomplish short-term RPS trip functions has not been
catablished.

A% 5-1
bd Franidin Research Center

A w enn rr.nw. eau.
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6. REFERENCES

The references listed in this section of the report were used to develop

tha Equipment Environmental Qualification evaluation for this plant. The -

raferences have been separated into two lists: (1) Pl snt-Specific References
and (2) Plant Generic References. All non-generic documents are listed on the
" Plant-Specific Esferences" list. All qualification documents that could be
cpplicable to equipment installed in several plants weres listed on the "P14at
Generic References" list. These documents include topical reports, test

r2 ports, component and material analyses, etc. cited by the Licensee as evidence
of qualification in accordance with the documentation reference instructions
catablished by IE Bulletin 79-01B. Since these documents were compiled by a

computer data base, the citation numbering was computer generated and the same <

dscumenc has the same generic reference number in all Technical Evaluation

Rsports prepared under this equipment qualification program.

Throughout the text of the report, references are designated by a *

,

brecketed number; the reference numbers are not preserted in sequential order.

.

A 6-1 ;
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i .

PLANT-SPECIFIC REFERENCES

1. D. E. Vandenburgh
Letter to D. G. Eisenhut, NRC. Subjoet: Response to Order
Requiring Information on Environmental Qualification of
Electrical Equipment, with Enclosure.
Yankee Atomic Elec tric Co. , 31-Oct-80
WR-119

2. A. Burger

Memo to Yankee Atomic Electric Co. Subject: Sunusary of
Meeting,. February 1,1978, Concerning Yankee Rowe
USNRC, 03-Feb-78

3. J. J. Byrnes
Thermal Cycling Tests on Leak-Tightness of Seals
for the Elec trica'. Pene trations of the Yankee Vapora

Container
Assoc. Nucleonics, Inc., 15-May-59
AN-115

4. R. H. Croce
Letter to Of fice of Nuclear Reactor Regulation, NRC.
Subjec t: Environmental Qualification of Electrical
Penetra tions

' Yankee Atomic Electric Co. ,12-Dec-77
WR 77-125

5. Report: Reactor Containment Building Integrated
Leak Rate Test
Yankee Atomic Electric Co., 01-May-74
1074

6. Ca talog: Installation, Use and Servicing of
Mineral Insulated Cable
General Cable Corp.

7. Excerpt from Test Report Sununary (b.26.4)

8. Catalog Page: URAMIC Series 30000 Solenoid Valves
Atkomatic Valve Co. , 06-Jun-7 2
URAMIC Ser. 3000

|

|

[

UO0hranklin Research Center
A DMemn of The Fearden ineueuse
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9. J. R. Hoffman
Specification for Solenoid Valves for Yankee Rowe
Hydrogen Control System i

Yankee Atomic Electric Co. , 05-Jun-72
YA-729-Y, Rev. 4

10. F port: Engineering Analysis fYR-ADH-80-6,
_

R&diation 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. , 01-May-80
WYR 80-48

12. Environmental Qualification of diectrical Equipment;
Table Cl: Thermal and Radiation Aging Degradatien of
Selected Materiala
USNRC/IE, 14-Jan-80
IEB 79-OlB

13. Trport: No. 02-0570-1066, Environmental Qualification of ^

Class lE Electrical Equipment
EDS
02-0570-1066

14. P. T. Young
Report: Thermal Aging Analysis of Rockbestos Firewall III
Cable for Yankee Nuclear Power Station
Acton Environmental Testing,14-Nov-80
15421-1, Rev. 2

15. P. T. Young
Report: Thermal Aging Evaluation of Mineral Insulated
Cable for Yankee Nuclear Power Station
Ac ton Environmental Testing,14-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 I
Acton Environmental Testing,14-Nov-80
15421-3, Rev. 1

17 P. T. Young :

Report. Thermal Aging Analysis of Atkomatic Solenoid - ,)
Operated hlve for Yankee Nuclear Power Station
Ac ton Environmental Testing,14-Nov-80 -

15421-4, Rev. 3
'

O 6-3
UO0lJ Franklin Research Center

A m w ni. rm,*sn v eu.
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18. P. T. Young,

Report: Thermal Aging Analysis of Cross Linked Poly-
ethylene /Hypalon Cable, Manufactured by Continental Wire and
Cable Company for Yankee Nuclear Power Station

,

Acton Environmental Testing,14-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, 11-Nov-80
15421-6, Rev. 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,14-Nov-80
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|
'
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APPENDIX A - ENVIRONMENTAL SERVICE CONDITIONS

This appendix contains a sununary of the information concerning expected
snvironmental service conditions in some locations within the plant (see

~

Figure A-1), based upon the information presented in the Licensee's submittals
[1,40]. Baved on these considerations, each equipment item was evaluated
with respect to the environmental service conditions precented in this
appendix.

]
Only environments resulting from loss-of-coolant accidents (LOCA) or high

ensrgy line break (HELB) accidents inside or outside containment are considered
in this report. Environmental conditions used in the evaluation of environ-
m ntal qualification are presented in the following se tions.

.

Environment 1 - Inside Vapor Container

Normal,0peration [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 DOR Guidelines (Section 4)

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), t te Guidelines regnirei

that the postulated uain steam line break (MSLB) accident be considered.

00 ranklin Recarch Center
A DMsm of The Frarmhn insatute
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MSLB

Temperature Figure A-4, Figure A-2(b)*
Pressure Figure A-3(b)
Humidity 100%
Spray Composition None
Radiation Table A-1 (Stated on applicable

equipment SCEW sheet)

LOCA

Temperature Figure A-4, Figure A-2(a)*
Precsure Figure A-3(a)
Humidity 100% (nominal) '

Spray Composition None;

Radiation Table A-1 (Stated on applicable
Flooded Depth equipment SCEW sheet)

Elev. 1057 ft
(11.1 f t dep th)

In the 90-day response [40] to the NRC SER [39], the Licensee (YAEC)
stated the following:

" Temperature, Frassure, and Humidity Conditions Inside Containment

A saturation temperature profile has been plotted correspeading to the
containment pressure profile. This profile has been added to Figure
III.1-1 [A-4 of this report] and has been labeled T This curve wassat.
generated in response to Reference (b) to account for higher than average
temperatures in the upper regions of the containment because of potential
stratification.

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 components within the shield wall are
located at very low elevations or operate very quickly for protective
functions. Therefore, we consider the use of Taat for equipment
qualification to be inappropriate at YR. However We have compared

j T profiles to the that profiles of equipment in coatainment and findsat
that equipment tests generally envelope the T at profile."i

s
!

| 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.

| pg A-2
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Environment' 2 - Primary Auxiliary Buildina<

Normal Operation [3]

RHR Pump Room (When reactor is shut down--assumed to be 14% of
time; otherwise, conditions are same as for open areas.)

,

i Temperature 6 5 *-9 0 *F
'

Pressure O psig,

i Humidity 60% (nominal)
1 Radiation 0.005 Mrd
,

} Other Areas
,

Temperature 65'-9 0 *F,

: Pressure O psig
'

Humidity 60% (nominal)
Radiation 0.1 Mrd

i

] With respect to harsh conditions outside containment resulting from a
: LOCA or a RELB, the Licensee states in Reference 40:
'

" Radiation (Inside and Outside Containment)

Figure 1 [ Figure A-5 of this report.1 shows, by comparison, that the
Yankee Gamma Dose Model is more conservative than the DOR Guidelines by
20%.

.

The Yankee model for both Be ta and Gamma dose is a target at the center
of a spherical cloud having the volume of the containment. 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.t

- Table 1 (Attachment B) includes credit for shielding and equipment
-loca t io n. The lowest 1 year dose in the containment is 2.4 x 106 R
(against the inside wall of r.he steam generator cubicle) which assumes
the airborne source term in the cubicle is the major contributor. <

! High Energy Line Breaks Outside Containment '

l. Feedwater Line Breaks
1

a) 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.'

|

|
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This break 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.

b) Feedline break inside the turbine building--

The following equipment from the Master List of Reference (c),
Appendix I is located inside the turbine building:

1. csntainment 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 consequences
of this f eedline 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 turbine building.
Emergency radiation monitors are not required for this line break.

This break can be tenninated by securing the normal feed pumps.
Emergency feedwater can be supplied by the emergency feed pumps
through the alternate feed path, all of which is located in the
primary auxiliary building.

2. Steamline Breaks

a) Steamline break outside the turbine building, upstream of the
non-return valves--

A steamline break in this area will not produce a bsrsh environ-
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

eouipment will be available since none of the equipment from the
haster List Reference (c), Appendix I is located in this area.

b) Steamline break outside tne 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 four
steam generators, terminating the break, and 1 caving them all
available for decay heat removal.

.
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c) Steamline break inside the turbine building--

The discussion for the feedline break inside the turbine
building, 1.(b), .:1so applies here. The break will be isolated
automatically by the non-return valves, leaving all four steam
generators available for decay heat removal.

3. Steam Generator Blowdown Line Break -

A break in a steam generator blowdown line will result ie 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 of the primary auxiliary building,
preventing the creation of a harsh environment in any other section
of the primary auxiliary building.

The following equipment from the Master List of Reference (c),
Appendix I is located in the upper level of the primary auxiliary
building:

1. 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 equipmcat is required to mitigate the consequences of a
blowdown line break since it is outside containment, and all of the
af fected 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 cince they are designed to function with a complete
containment isolation."

Since the Licensee is responsible for the parameters used in the
evaluation of environmental qualification based on NRC-approved analyses, the
parameters presented by the Licensee in Reference 40 and reproduced in this
appsndix have been used in preparing the technical evaluation report.

|

|

|

fandlit Research Center
A DMsaon of The Franhan insutute

|
,

. - _ - _ _ - - . --



I

TER-C525 7-463

l

:

/>* ,

e
-sam m

,

|bf) , ~^ f ^f''
' *

fc\ g ~ "~~

|
> A

.: +$ ;; .t

4 . , , _-

'/y* // '- ~ -

4,
.

O

FIGURE SUPPUED
BY THE LICENSEE

Figure A-1. Identification of Individual Buildings and Specific Areas at
the Yankee Rowe Plant
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Attachment No. 4 to 3 talletin 79-013
CONTA!NMENT - Page2fof33
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Table A-1

One-Year Integrated Dos 6 la and Around
the Primary Containment Due to the Design Basis I4CA

This table of doses is for equipment qualification and may be used to
epscify the maximum dose at a location provided that: -

1. The location will not be immersed in water (i.e., must be above elevation

1058 if in ccatainment)

2. The location is more than 2 feet from the surface of any recirculation
fluid pipe

3. The normal operating dose rate is Icss than 2 R/h

4 The location is more thaa 1 meter from a pool of water, and the pool is
less than 1 centimeter deep.

1 If cny one of these conditions is not met-, a special analysis has to be .nade.

Apolicability One-Year Dose

A. Any area in primary containment- 1 x 108 rd

B. Same as A, but shielded by a
vapor-tig~nt enclosure of at least4

'

20 gauge steel 2 x 107 rd

C. Same as B, but against a concrete
surface which is more than 2 feet

i thick 1 x 107 rd

D. Same as B, but outside the biological
shield 5 x 106 rd

E. Any area in the steam generator
cubicles, shielded by 2 feet
of concrete from containment 5 x 106 rd

F. Any location from the outside surface

of the containment out to 10 meters 5 x 106 rd

r

|

I
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APPENDIX B - LISTING OF SAFETY-RELATED ELECTRICAL EQUIPMENT

The following table lists the groupings of safety-related electrical
equipment items for the Yankee Rowe Nuclear Power Plant. Equipment items

-

Provided in the table are used in the detailed equipment environmental

qualification evaluation presented in Section 4.4 and summarized in Section
4.2. This table was generated from the lists of equipment provided by the
Liesnsee [1,40].

The Licensee identified an e:c?ansive. lipt of safety-related electrical

equipment in various locations of the plant. The equipment listed by the
Licsnsee was analy2gl, and all identical equipment located within plant areas
thtt are exposed to the same environmental service conditions was grouped
together and designated an " equipment item." In this report, the term

" equipment item" refers to a specific type of electrical equipment, designated
by manuf acturer and model, which is representative of all identical equipment
in a plant area exposed to the same environmental service conditions (e.g.,
Flow Transmitter, 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 contains the tabulation
of the equipment items, locations, function, plant identification :'hers,

required operating time, and applicable qualification documentation references.

,

$
A DMsen of The Frankhn Inshtute
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|Equipment Item No. 1 (Installed equipment to be replaced by Equipment Item 2)
'

Solenoid Valves Loc &ted 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, Section 4.6.2
Licensee Submittal: HV1 [1]; FRC-designated Page 11.7-1

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
Requited Operating Time: Long term
TER Checksheet No. 2
Licensee Submittal: HV1 [40]; FRC-designated Page II.7-lR

.

Equipment Item No. 3
Motorized Valve Actuators Located in the Primary Auxiliary Building
Limitorque Model SMB (Sizes 000, 00, and 1)
Actuates Valves 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
Licensee Submittal: SI8 [40]; FRC-designated Page II.10-7

Equipment Item No. 4
Motorized Valve Actuators Lccated Within Containment
Limitorque Model SMA-2
Safety Injection Valve (CS-MOV-535)
Licensee References 25, 42, 639, 662, 960, and 2876
Required 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

/ sN B-2
Obranklin Research Center

A Dmse of The Franun hiatute
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Equipment Item No. 5
Msterized Valve Actuator Located Within Centainment
Licitorque Model SMA-1
Shutdown Cooling System Isolation Valves (SC-MOV-551 through 554)
Licinsee References 25, 42, 659, 662, 960, and 2876
R quired Operating Time: 30 days
TER Checksheet No. 5
Rsfcrence 37, Section 4.5.2.2 -

Licensee Submittal: SCl [40]; FRC-designated Page 11.11-1

Equipment Item No. 6 (TMI Action Plan Item) *

Radiation Detectors and Associatad Cables Located Within Containment
Victoreen Model 877
High Range Radiation Monitor (RM-130, RM-131)
Licensee Reference 2883
Required Operating Time: Long term
TER Checksheet No. 6
Rafsrence 37, Section 4.7.2
Licensee Submittal: AM1 [40]; FRC-designated Page II.1-1

Equipment Item No. 7 (TMI Action Plan Item)
Acoustic Accelerometers Located Within Containment
Babcock & Wilcox
Velve Position Indication (PR-ZE-1A, B, C)
Licensee reference 99t cited
Required Operating lime: Long term
TER Checksheet No. 7
Reference 37, Section 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 Operating Time: Long term
TER Checksheet No. 8
Reference 37, Section 4.7.4
Licensee Submittal: PR7 [40]; FRC-designated Page II.9-5

A B-3
3

UbObranklin Research Center
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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, 8; MC-TD-El, 2, 3, 4,

5; MC-TD-C2, 3, 4, 5, 6; MCTD-G3, 10; MCTD-B3, 4, 5, 7; MCTD-A4, 5; MCTD-F7;
MCTD-H2, 5, 7; MCTD-K6)

Provides Continuoup Temperature Indication
Licensee reference not cited
Required Operating Time: Long term
TER Checksheet No. 9
Reference 37, Section 4.6.6
Licensee Submittal: MC10 [40]; FRC-designated Page II.8-5

Equipment Item No. 10 (TMI Action Plan Item)
Level Transmitters Located in the Primary Auxiliary Building
Rosemount Model 1153A
Containment Water Level (CI-LT-240 and 241)
Licensee References 24 and 1764
Required Operating Time: Long term
TER Chechsheet No. 10
Reference 37, Section 4.3.1.5
Licensee Submittal: AM2 [40]; FRC-designated Page 11.1-3

Equipment Item No. 11
Level Transmitters Located Within Containment
Fischer & Porter Model 13D-2495-JBNS
Steam Generator Level Transmitters (FW-LT-1003, -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 Submi;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 11.8-3i

A B-4
branklin Research Center

A Deseen of The Franm insetute
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Equip.nent Item No. 13
Prsssure Transmitter Located Within Containment
R2cemount Model 1153 GA9
Initiates Reactor Trip and Safety Injection (MC-FT-100, -200, -300, and -710)
Licsnsee References 24 and 1764
Rsquired Operating Time: 0.1 minute
TER Checksheet No. 13
Rsforence 37, Section 4.3.1.2 -

.

Licsnsea Submittal: MC3 [40]; FRC-designated Page II.8-1

,

Equipment Items No. 14
Prassure Transmitter Located Within Containment
Roczmount Model 1153 GA9
Praesurizer Pressure and Subcooling Margin Monitor (PR-PT-700)
Licensee References 24 and 1764
Rsquired 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
Roermount Model 1153A
Containment Pressure (CI-PT-240 and 241)
Licensee References 24 and 1764
Required Operating Time: Long term
TER Checksheet No. 15
Ref erence 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
5 Static 0-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 II.10-5

'
.

"
,

|
|
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Equipmant Item No. 17
Electric Motor Located in the Primary 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 II.10-1

Equipment ! tem No. 18
Electric Motor Located in the Primary Auxiliary Building
General Electric Company Model No. 5K404AK174
Drives High P: essure Safety Injection Pump (P49-1, P49-2, P49-3)
Licensee Reference 36A2
Required Operating Time: Long tenn
TER Check 9heet No. 18
Reference 37, Section 4.7.3
Licensee Submittal: SIS [40]; FRC-designated Page II.10-3

Equipment Item No. 19
Electric Motors Located Within Containment
Westinghouse Model 72Y51238, TBFC, 15 hp
Recirculation Fan Drive (FN-18-1, FN-IS-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 Submittal: AR1 [40]; FRC-desi nated Page 11.2-1;

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: CCl [40]; FRC-designated Page 11.4-1

,
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Equipment Item No.-21
Elsctric Motor Located in the Primary Auxiliary Building
Wactinghouse Electric Corp. Model CSP
Drives Shutdown Cooling Pump (P-19)'

Liccusee reference not cited
Rsquired Operating Time: Long term
TER Cheeksheet No. 21
R2ference 37, Section 4.7.10 -

Licsnsee Submittal: SC2 [40]; FRC-designated Page 11.11-3

Equipment Item No. 22
Electrical Cable Located in the Primary Auxiliary Buildinf
Ganaral Cchle Corp. Type XLPE
Pcwsr Distribution
Licansee References 45 and 2694 '

Rsquired Operating Time: Long term
TER Checksheet No. 22
Rsference 37, Section 4.3.3.4
Licsnsee Submittal: J34 [40]; FRC-designated Page 11.3-27

Equipment Item No. 23
Electrical Cable Located in the Primary Auxiliary Building
Collyer Type XLPE/ Neoprene
Control Power Distribution
Licen.see References 43 and 4019
Rsquired Operating Time: Long term
TER Checksheet No. 23
Reference 37, Section 4.3.3.2
Licensee Submittal: J32 [40]; FRC-designated Page II.3-23

Equipment Item No. 24
Electrical Cable Located in the Primary Auxiliary Building
Okonite Styrene /Butadiene
Pownr 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

,

i
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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]; ERC-designated Page 11.3-11

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 Submittol: J20 [40]; FRC-designated Page II.3-5

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
IER Checksheet No. 27
Reference 37, Section 4.3.1,1
Licensee Submittal: J24 [40]; FRC-designated Page 11.3-9

Equipment Item No. 28
Electrical Cable Located Within Containment
Rockbestos Silicone Rubber / Asbestos
Power Cable
Licensee References 16, 1208, and 1327
Require! Operating Time: Long term
TER Checksheet No. 28
Reference 37, Section 4.3.1.3
Licensee Submittal: J23 [40]; FRC-designated Page 11.3-7

!
!
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Equipment Item No. 29
ElGetric Cable Located Outside Containment (Location not specified)
Simplex ButyJ/PVC
Pcwer Distribution
Licsnsee Reference 1339
Rsquired Operating Time: Long term
TER Checksheet No. 29
Licansee Submittal: J26 [40]; FRC-designated Page 11.3-13 -

Equipment Item No. 30
Elt:ctrical Cable Located Outside Containment (Location not specified)
Simplex Type PE/PVC
Elsctrical Distribution
Liesnsee Reference 1339
Rsquired Operating Time: Long term
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
Elcctrical 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 11.3-3

Equipment Item No. 32
Electrical Penetration Assembly Located Within Containment

,

| Wastinghouse, Model Not Stated
Electrical Distribution
Licensee References 51 and 52
Required Operating Time: Long term
TdR Checksheet No. 32
Licensee Submittal: J31 (40]; FRC-designated Page II.3-21

!

Equipment Itca No. 33
Saal Assembly Located Within Containment
Consx, 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 11 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 II,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 11.3-1

Equipment Item No. 36
Contactor with Control Transformer Located in the Primary Auxiliary Building
ITE/Gould Model A103C12
Electrir.al Distribution
Licensee. Reference 3353
Required Operating Time: 30 days,

' TER Checksheet No. 36
Licensee Submittal: J27 [40]; FRC-designated Page II.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]; FRC-designated Page II.3-15-A

Equipment Item No. 38
Motor Starter Located in the Primary Auxiliary Building
Westinghouse Model A210MlCAT
Electrical Distribution
Licensee reference not cited
Required Operating Time: 30 days
TER Checksheet No. 38
Licensee Submittal: J28 [40]; FRC-designated Page 11.3-17

. ___ . .Res,ea_rc_h_Ce_nternklin
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Equipment Item No. 39
Mstor Control Center Located in the Primary Auxiliary Building
Wastinghouse, Model Not Stated
480-V ac Distribution |
Lictnsee Reference 46
R2 quired Operating Time: 24 hours
TER Checksheet No. 39
Licsnsee Submittal: J35 [40]; FRC-designated Page II.3-29 _

Equipment Item No. 40
Motor Control Center Located in the Primary Auxi'iary Building
Wastinghouse Eleccric Co., Model Not Stated
Distribution for 480 Volt Emergency Power (MCC-2)
Licensee References 13 and 46
Rsquired Operating Time: onkterm
TER Checksheet No. 40
Raference 37, Section 4.7.9
Licansee Submittal: EPS4 [40]; FRC-designated Page II.5-7

Equipment Item No. 41
Switchgear Located in the Primary Auxiliary Building
Gsnaral Electric Model AKD-5i

^

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

Equipment Item No. 42
Battery Switchboard Located in the Primary Auxiliary Building
Wastinghouse 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 Submittal: EPS2 [40]; FRC-designated Page II.5-3

.

nklin Research Center
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Equipment Item No. 43
Battery Located in the Primary Auxiliary Building
C&D Company Model KU-15
125-V de Emergency Power
Licensee References 53, 3361, 3362, and 3363
Required Openting Time: Long term
TER Checksheet No. 43
Reference 37, Section 4.7.6
Licensee Submittal: EPS1 [40]; FRC-designated Page II.5-1

!

|
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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 instrumentstion needed to mitigate the -

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

(HELB) (inside or outside containment) and reach safe shutdown. The lists of
'

safety-related systems and display instruzentation were developed from a review
of plant safety analyses and emergency 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.
wts established on the basis of the functions that must be performed in order
to mitigate the consequences 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 si ,.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,1 of this
appendix.

6

In response to the NRO SER, the Licensee stated that, for all HELBs
outside containment, the safety-related electrical or instrumentation equipment
subjected to the resulting 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 a~reas. In support of this contention,
the Licensee provided a summary of the various HFLBs and the equipment in the

areas af fected by the resultant environment. Sin:e this information would
af fect the inclusion or exclusion of equipment ts E . considered f or environ-

m:ntal qualification, the evaluation of the technical content of the Licensee's
information is included in Section C.2 of this appendix.

nklin Research Center
A DMson of The Frenen insatute

_ _ . _ _ _ _ _ _ _ ._. _ _ . _ . _ _ _ _ , _ . . , . . _ . . . _ _ _ _ _ . . . _



.

i

TER-C525 7-463

| C.1 SYSTEMS AND DISPLAY INSTRUMENTATION LIST

A. Safe Shutdown Systems

Reactor Protection Systene

Reactor Coolant System
|Charging Syetem*
|

Shutdown Cooling System +
Auxiliary Feedwater System *
Component Cooling System
Service Water System

'

Radiation Monitoring System *
Sampling System *

|
Emergency Diesel AC Power System * |
125 Volt DC System * |

Emergency Power Distribution System *
Primary Auxiliary Building Ventilation System

| Control Building HVAC System
Diesel Room Ventilation System

B. Accidant Mitigating Systems (LCCA, MSLB, FWLB)

Saf eguards Activation System
Containment Isolation System
Steam Line Isolation System

| Feedwater Isolatica System
Accumulater System
High Pressure Safety Injection System
Low Pressure Saf ety Injection System
Recirculating Fan System
Hydrogen Control System

; C. Accident Mitigating and Safe Shutdown Instruments (LOCA, MSLB, FWLB)

RCS Pressure
RCS Temperature
Pressurizer Pressure

i Pressurizer Level
| Steam Generator Level
l Auxiliary Feedwater Flow

Containment Pre ssure**,

| Containment Sump Level **
DWST Level
SI Tank Level **

*Systens required for both safe shutdown and accident mitigation (see also
,

Tables C-1 and C-2) .
| +Systrm required for cold shutdown only.
| ** Instruments required for accident mitigation only (see also Tables C-1

and C-2) .

nCin Reseemh Center
j A Omwon of The Frawn Inseta

. _ _ _ - - --



!

!
i

! TER-C5257-463
|

| C.2 HIGH ENERGY LINE BREAKS OUTSIDE CONTAINMENT

C.2.1 Feedwater Line Breaks

Licensee Discussion (40]

a) 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.

This break 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.

b) Feedline break inside the turbine building --

The f ollowing equipment from the Master List of Reference (c),
Appendix I is located inside the turbine building:

1. containment isolation system solenoid operated valves

2. snergency feedwater flow indication flow elements and transmitters

3. emergency radiation monitors

None of this equipment is required to mitigate the .cnsequences of
this f eedline 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 turbine 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 f eed path, all of which is located in the
primary 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 f eedwater flow indication is backed up by steam

---. _earch Centernklin Res
-.
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generator lavel indication, the existence of some backup capability is not a^

aufficient justification for exempting the emergency feedwater flow elements I

: and transmitters from environmental qualification.

Conclusion

3 Emergency feedwater flow elements and flow transmitters are required to
mitigate the consequences of a feedvater line break in the turbine building.i

They should be qualified for their post-accident environment.

C.2.2 Steam Line Breaks

Licensee Discussion [40]
,

a) Stapr.line break outside the turbine building, upstream of the
non-retutn valves--

A steamline break in :his area will not produce a hersh environment
as this piping is outside and not enclosed. This break will result
in the blowdown of one steam generator, leaving the ech ar three
available for decay heat removal. Also, all emergency equipment will
be available since none of the equipment from the Mascar List
Reference (c), Appendix I is located in this area.

b) Steamline break outside the 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 four

steam generators, terminating the break, and leaving them all
available for decay heat removal.

c) Steamline break inside the turbine building--

The discussion 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.

1

I nklin Research center
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Evnluation

The Licensee's position is justified except for the requirement te
qualify emergency feedwater flow indication, as discussed in Section C.2.1
cbsve.

-

Conclusien

Emergency feedwater flow 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]

i A break in a steam generator blowdown 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 dampera 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 following equipment from the Master List of Reference (c), Appendix I
is located in the upper level of the primary auxiliary building:

1. 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 equipment is required to mitigate the consequences of a
blowdown line break since it is outside containment, and all of the
af fected 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.

Fveluation

The Licensee states that temperature-actuated quick-acting dampers will j

prevent the creation of a harsh environment in the primary auxiliary building.<

/% C-5
USJ Franklin Research Center
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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
elec t rical. 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 a hostile environment in the primary auxiliary building. The

Licensee should ider.tify the actuators as electrical or mechanical devices.
If they are electrical, the ac.tuators must be environmentally qualified.

I

(
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TABLE C-1

f

ELECTRICAL EQUIPMENT WITHIN CGNTAINMENT REQUIRED TO
MITIGATE VARIOUS ACCEDENTS ~

LOCA

Injection Rec irculation
Equipment Item Phase Phase * MSL3

SC-1 Valve Actuators X

SI-9 Valve Actuators X

AR-1 Fan Motors X

HV-1 Solenoid Valves X

MC-10 Thermocouples X X X

MC -4- Pressure Transmitter X X X

PR-1 Pressure Transmitter X X X

MC-3 Pressure Transmitter X

PR-6 Acoustic Accelerometers X X X

PR-7 Acoustic Transmitters X X X

FW-4 Level Transmitters X

SI-6 Pressure Switches X

J-18 Terminal Blocks X X X

J-19 Electrical Penetrations X X X

J-20 Instrument Cables X

J-23 Power and Control Cables X X

J-24 Instrumentation Cables X X X

J-25 Instrumentation Cables X

AM-1 Ridiation Detector X

* Includes hydrogen control.

.
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TABLE C-2

ELECTRICAL EQUIPMENT OUTSIDE CONTAINMENT REQUIRED TO
MITIGATE VARIOUS ACCIDENTS WHILE SUBJECTED TO A HARSH ENVIRONMENT

LOCA

Injection Rec irculation HELB
Equipment Item Phase Phase * Outside VC**

SI-8 Motorized Valve Actuators X

CC-1 Electric Motors X X

EPS-1 Battery Banks X X X

EPS-2 Battery Switchboard X X X

EPS-3 Switchgear X X X

EPS-4 Motor Control Center X X X

SI-4 Electric Motor X

SI-5 Electric Motor X

AM-2 Level Transmitters X X X

AM-3 Pressare Transmitters X X X

SC-2 Elec tric Motors X X

J-31 *** X X

J -32 Instrumentation Cables X X

J-33 Power Cables X X

J-34 Power Cables X X

l

* Includes hydrogen control.
** FRC added the "X" in these columns, as discussed in Appendix F of

TER-C5257-197 [37 ] .
*** Not included in Licensee submittal.

nklin Resear
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APPENDIX D - FRC REVIEW OF LICENSEC'S RESPONSE TO NRC EEQ
SER CONCERNING JUSTIFICATION FOR INTERIM OPERATION

1. Bl.CKGROUND

1he NRC Safety Evaluation Report (SER) concerning equipment environmental
,

qunlification (EEQ) states [39]:

" Subsection 4.2 identified deficiencies that must be resolved to
establish the qualification of the equipment; the staff requires that the
information lacking in this category be provided within 90 days of
receipt of this SER. Within this period, the licensee should e.cher 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) consistent with the requirements to establish qualification
by June 30, 1982. If the latter option is chosen, 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 personnel at NRC offices to discuss the potential for FRC to assist
tha 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 inmediately with the technical
review of licensees' justification for interim operation, (2) the format was

established, and (3) the criteria for the review were estchlished. 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 will consist of:

Review the licensee's justification of interim operation and providee
FRC independent analysis which shows whether or not licensee provided
technically sound rationale as a basis for justification for continued
plant operation.

.

jw D-1
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o On January 27, 1982, FRC shall provide a list of those power reactors
that have provided technically sound justification for continued j

operation. FRC shall also provide a list of those power reactor s
which have not provided technically sound justification for ccatinued
operation. In addition to the lists, FDC may provide any additional
inform 2 tion which in FRC's judgment is necessary to support the
conclusions regarding justification for continued operation."

On January 25, 1982, the completed review of the licensees' statements
was pLesented to the NRC as a basis for justification for interim operation in
the response to the 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 basis for justification for interim
operation,**

'2. GENERAL DISCUSSION

In general, licensee-submitted justifications for interim operation are
based on systems considerations, equipment operability evaluations, or
f ailure 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 equipment, or located so
that it is unlikely that both the primary and backup equipment would be
simultaneously exposed to a severe environment. In general, these systems

discussions should consider (1) the possibility of a single-active f ailure

i

1 * C. J. Crane
j Letter to R. A. Clark, NRC. Subject: Transmittal of FRC Review of

Licensees' Responses to NRC EEQ SER Concerning Justification for Interim
Operation
FRC, 25-Jan-82

** C. J. Crane
Letter to R. A. Clark, NRC. Subj ect : Traasmittal of Actual Examples of
Licensees' Responses to NRC EEQ SER Which Provide Adequate Rationale as a
Basis for Justification of Interim Operation

; FRC, 5-Feb-82
.

i
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disabling the backup equipment, (2) any majer differences in the character-
istics of the primary and backup equipment (unless it is obvious that the
equipment is essentially identical), (3) the possibility of electrical failure

of the primsry equipment causing an adverse ef fect on other safety-related
squipment or power supplies, and (4) in the case of display instrumentation,
th2 possibility of an operator being misled by the failed primary equipment.

~

Whsre equipment has not been demonstrated to be qualified, scme justifications
discuss administrative procedtres or revised operating p;ocedures in effect.
Drpanding 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 the above points.

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 te suggest

that the equipment would perform its intended safety function, thereby

justifying interim operation until qualified equipment is installed.

Some licensees provided detailed failure-modes-and effects analyses of
electrical circuitry to demonstrate that, under all identified failure modes,

the safety function of the equipment could still be accomplished.

Other justifications 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

often was based upon a discussion of the required safety function being,

performed prior to the potential f ailure. This type of discussion often

applies to equipment which performs a short-term trip or isolation function in
the early stages of an accident.

1
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3. PLANT-SPECIFIC REVIEW

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: )
1

i

" EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ),

Review of Licensees' Resolution of Outstanding Issues

From NRC Equipment Environmental Qualification

Safety Evaluation Reports

SUMMARY OF REVIEW
OF LICENSEE 90-DAY RESPONSE

Utility: Yankee Atomic Electric Company
Plant Name: Ycnkee Rowe
NRC Docket No. 50-29
NRC TAC No. 42526
NRC Contract No. NRC-03-79-ll8
FRC Project No. C5257 *

,

FRC Assignment No. 13
FRC Task No. 463

Refere nces :

a. J. A. Kay
Letter to D. G. Eisenhut, NRC. dubject: Environmental Qualification
of Electrical Equipment - Response to Safety Evaluation Report for
Yankee Rowe
Yankee Atomic Electric Co., 08-Sep-81
FYR 31-132 -

b. Office of Nuclear Reactor Regulation
Safety Evaluation Report for Yankee Rowe

|
Environmental Qualification of Safety-Related

; Electrical Equipment
NRC, 29-May-81

i

!

I

|
.
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1he Licensee har. submitted technical information in Reference a in
!

racponse to the NRC SER [b] on environmental qualification. FRC has reviewed

thece documents [a,b]. As a result of this review, FRC concludes that the

Licansee has stated that the equipment items are environmentally qualified; or
hsc provided a technically sound rationale as a basis for justification for
centinued plant operation; or has provided a technically sound rationale or

'

oth2r additional information which in FRC's judgment provides a basis for
justification for continued operation; with the following exceptions:

Equipment Equipment Description / SCEW Sheet Basis for

Item Function No. Status Code Deficiency

. Nona

The Licensee's response to the SER addreased and provided resolution of
daficiencies identified in the SER and provided adequate rationale as a basis
for justification for interim operation."

.

|

I

I

!
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APPENDIX E - REQUEST FOR ADDITIONAL INFORMATION

This appendix contains the Request for Additional 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
rsflect the Licensee's response (s) to the initial RAI.

The reader is cautioned that t ars 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.

.

e

.
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APPENDIX Ej

..

REQUEST FOR ADDITIONAL INFORMATION
.

EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)
REVIEW OF LICENSEES' RESOLUTION OF OUTSTANDING ISSUES ,

FROM NRC EQUIPMENT ENVIRONMENTAL QUALIFICATION SAFETY
EVALUATION REPORTS (SER) AND TMI ACTION PLAN INSTALLED EQUIPMENT

4
Yankee Atomic Electric Company

Yankee Rowe

NRC Docket No. 50-29 November 10, 1981 -
-

NRC TAC No. 42526 Rev. 1, February 22, 1982
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BACKGROUND

Franklin Research Center (FRC) of Philadelphia, Pa. is providing assis-
tance to the U.S. L'uclear Regulatory Commission (NRC) for *.he t.quipment -

environmental qualification (EEQ) review of operating reactors. FRC will E

perfom an EEQ review of the Licensee's 90-day response to outstanding issues
from the NRC Equipment Environmental Qualification Safety Evaluation Report "

(SER) and the installed TMI Action Plan equipment. The review will be limited
,

to safety-related equipment potentially exposed to a harsh environment. The
results will be presented in the form of a technical evaluat. n report for

. $
each plant. *

]
This request for additional information (RAI) is the result of an *

}
evaluation of the information provided by a letter dated September 8, 1981 a

[1j.* FAC previoucly requested TMI Actica Plan information by a telephone 7
memorandum dated August 8, 1961 [2]. The Licensee states, in Reference 1, 3
that TMI equipment was included in previous submittals. -

3

In response to the FRC request for information, the Licensee, on February

1, 1982, transmitted the requested qualification documentation [6] with the i
_J

exception of two proprietarv Westinghouse reports (items A.1.c and A.l.d of j

this RAI). The Licensee stated that permission must be obtained from

Westinghouse to copy these docygents. The Licensee also st4ted that the Acton "

Report (item A.1.b) may be deleted f rom the list of qualification docuw -t s.
-

.

In addicion to de requested report s, the Licensee submitted two -

evaluattons:(1)**
-

.

-

T

Generic material evaluation of components used in 480 V Switchgear, ,a.

QDR-5435-104-0725' U -

?
1"

* Numbers in bra.cKets refer to citations found in the list of references.
**Threshout the text, superscript numbers in parentheses indicate the revision :I

in which the underlined material preceding the superscript was added. 2 ;
s

*\
;:
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b. Generic material evaluation of components --

used in Westinghouse battery switchboard Les
f or Yankee Rowe Nuclear Power Plant,

' "

QDR-5435-104-1951( u _

A. FRC REVIEW OF THE LICENSEE'S 90-DAY RESPONSE TO THE NRC EEQ SER
..

INFORMATION REQUESTED DATE RECEIVED BY FRC***
'

-

1. In reference to the Licensee's 90-day
response [1] to the NRC SER [3] a legible r

single copy of each of the following
qualification documents is requested in order
that the FRC evaluation may proceed: j.,

a. Report No. 02-0570-1066, " Environmental 2/8/82 [6] (1)
Qualification of Class 1E Electrical
Equipment," EDS Nuclear, Inc.

b. Report: " Thermal Aging Analysis of
Station Batteries for Class 1E Service at
Yankee Nuclear Power Station"
Acton Env. Tstg. Corp. , 01-Sep-80
Report No. 15421-21. (May be deleted
by Licensee [6}) (1)

:. " Technical Reports and Qualification Data
for Low Voltage, Control, and ..

Instrumentation Electrical Penetrations,"
PEN-TR-79-07, dated January 25, 1979,
Westinghouse Electric Corporation --

(PROPRIETARY)
-

d. " Technical Reports for Material Used in
Modular Electrical Penetrations,"
PEN-TR-79-06, dated January 25, 1979 -

(Revision 1) (PROPRIETARY)
-

-

e. "Limitorque Valve Actuator Temperature 2/8/82 [6] (1) 5"
Related to High Superheat Ambient

^

Temperature," Report No. B0027, Revision -

A, 10/18/78
i

***This column will be compleced by FRC as the reques' .a information is

received. _

E-4/g
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[_ DATE RECE1VED BY FRC***

'

Acton Report No. 15421-26, "Analysia of 2/8/82 [6] (1)t.

IE Qualification of Limitorque Valve
- Actuators for Yankee Nuclear Power

Station," Rowe, Massachusetts

g. Report: Engineering Analysis 2/8/82 [6] (1)
,

k-

YR-ADH-80(ll-5, Radiation Dose Calculations"

k
- h. Report: Engipeering Analysis 2/8/82[61(1)
-

- YR-ADH-80-5\ll, Radiation Dose Calculations
'

i. Qualification Type Test Data Report for 2/8/82 [6] (1)
Class IE Victoreen High Range Cont.ainment=

Radiation Area Monitor System
-- j. YAEC Report 1253, " Yankee Rowe Post LOCA 2/8/82 [6] (1)"

Radiation Exposure Due to Fissic,n and
-

Activation Products in the Vapor
Container," August 1981

.

'

k. Qualification Test Report for Rosemount 2/8/82 [6] (1)Bt

I Pressure Transmitter Model 1152, RMT
y Report 117415 (Revision B)

1, Qualification Report for Class IE 2/8/82 [6] (1)
$ Equipment CC-323.74-64 Rnv. 0 (1) dated
[ January 31(1), 1980

~

m. Acton Report No. 15421-24, " Thermal Aging 2/8/82 [6] (1)
P of Generic Cable for Yankee Nuclear Power
g Ststion," dated December 12, 1980

*
-

Generic Material Evaluation of Couponents 2/8/82 [6] (1)n.
Used in Nuclear Control Cente s

L

I Westinghouse Electric Corp. Test Report 2/8/82 [6] (1)o.
_ No. PEN-TR-80-18," Qualification Test

i Report for Marathon Series 300 Terminal
Blocks L* sed on che Seabrook Plant

" Electrical Penetrations"
- March 10, 1980_

hh p. Acton Report No. 15421-23, " Thermal Aging 3]8/82 [6] (1)
f of AK Series Breakers for Yankee Nuclear
- Power Station," dated 11/6/80
m

_

,

E

E,-
_
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DATE RECEIVED BY FRC*** .

q. YAEC Qualifi,:ation Document Review 2/8/82 [6] (1)
Package QDR-5435-104-0351. (Report @
No. 02-0570-1066 EDS Nuclear)fl>

<s

EIB. FRC REVIEW OF INSTALLED TMI ACTION PLAN ITEMS

INFORMATION REQUESTED DATE RECEIVED BY FRC***

1. References 1 and 4 do not provide adequate
. ,

detail with respect to identification of TMI
,

Action Plan equipment installed as of 1/1/81.

a. Identification of all TMI Action Plan
equipment installed as of 1/1/81 is -

requested. '

b. Identification of TMI Action Plan ~.
'

equipment installed with implementation
dates after 1/1/81 is requested.

,

'

,

c. The correlation of these equipment items
with the specific sections of NUREG-0737
[5] presented below (as applicable) is "

requested.
o

IIEL.2, IIE4.2, IIE3.1, IIG1, IIF2,
IID3, IIK3.12, IIK3.9,
IIB 3, IIE4.1.

[The correlation is needed to ensure
review, e.g., if a transmitter is
identified as a TMI Action Plan item, . '; '

are the cable and terminal blocks ~;
'

associated with the device also
identified?]

.

d. The approximate installation date for the
TMI Action Plan equipment items is
requested so that the appropriate
qualification criteria (NUREG-0588 or DOR'

Guidelines) can be used in the EEQ
evaluation. .t

>

_

,
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DATE RECEIVED BY FRC**'*

2. Where the Licensee has a standard Owners'
Group position with respect to a NUREG-0737
technical area or has requested extensions of
implementation dates, this information is

,

requested in order to incorporate it into the
re view. -

__

C. INSTRUCTIONS FOR TRANSMITTING INFORMATION REQUESTED

1. The schedule for completion of the FRC assignment requires that the
Licensee provide the requested infoniation within 3 weeks of the date of
the RAI.

2. The Licensee may transmit the requested information as follows:

complete package directly to the NRC project managero
1

or

copy of cover letter to NRC project manager and complete package to FRC.o

Tp

_=
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