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FOREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
under a contract with the U.S. Nuclear Regulatory Conunission (Office of Nuclear
Reactor Regulation, Division of Operating Reactors) for technical assistance
in support of NRC operating reactor licensing actions. The technical
svaluation was conducted in accordance with criteria established by the-NRC.
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IDENTIFICATION OF PROPRIETARY INFORMATION

Some of the information in this technical evaluation report was obtained
f rom manufacturers' proprietary test reports. All proprietary test reports
are identified as such in Section 6, References, of this report. Checksheets
in Section 4 containing proprietary information have been replaced with a
checksheet page stating that the proprietary information has been removed.
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1. INTRODUCTION

1.1 PURPOSE OF THE EVALUATION

The purpose of this report is to:

o evaluate licensees' resolutions of outstanding issues related to
safety-related electrical equipment environmental qualification (EEQ)
discussed in the Nuclear Regulatory Commission (NRC) 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
electrical equipment located in harsh environments in accordance with
criteria established by the NRC and to identify (1) equipment for
which qualification documentation is adequate, i.e. , substantiates
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 objective is to evaluate
qualification documentation of equipment within the scope of IE
Bulletin 79-01B, Supplement 3 (item 2) [11],* 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 must function to mitigate the

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.

1-1
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With respect to TMI Action Plan Implementation, the scope of this report
is limited to those sections of NUREG-0737 [2] applicable to equipment having
an installation implementation date of Janvery 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 affected 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, where the

Licensee has identified these equipment items in the EEQ submittals to the
NRC, these items have been listed in NRC evaluation Category III.b in this
report (see Section 3 of this report for definition of NRC evaluation
categories).

Qualification aspects not included within the scope of this evaluation
are: .

o seismic and dynamic qualification
equipment protection against natural phenomenao

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

o equipment protection against fire hazards
equipment protection against missileso

equipment located in plant areas whose environment is not adverselyo
affected by the design basis event
equipment required to achieve and maintain cold shutdown.o

1.3 GENERIC ISSUE BACKGROUND
1

Safety-related electrical equipment must be capabla of performing design I

safety functions under all normal, abnormal, and accident conditions. The
purpose of equipment qualification is to provide tangible evidence that
equipment will operate on demand and to verify design performance, thereby
establishing assurance that the potential for common-mode failure is minimized.

nidin Research Center
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Of particular concern is the assurance that equipment will remain
operable during and following exposure to the harsh environmental conditions
(i.e., temperature, pressure, humidity [ steam], chemical sprays, radiation,
cnd submergence) imposed as a result of a assign basis accident. These harsh;

environments are generally defined by the limiting conditions resulting from
the complete spectrum of postulated break sizes, break locations, and single .

failures consequent to a LOCA, main steam line break (MSLB) inside the reactor
containment, or a HELB outside the reactor containment (such as a main steam

or feedwater line break). In addition, depending on specific p'. ant design
features, other postulated HELB locations may be associated with:

the chemical and volume control system (CVCS) letdown lineo

the steam supply piping too

- 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
i

~

o steam 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 the station 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>

power plants have been raodified 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

' accunulated. Examples of such standards are IEEE Standards 279-71, 323-74,
383-74, 317-76, 334-80, 3 81-7 7, 382-80, 535-79, 62 7-80, 649-80, and 650-79.

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

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

as Revision 1 in July 1981) formally presented the NRC staff positions
regarding selected areas of environmental qualification of safety-related
electrical equipment in the resolution of General Technical Activity A-24 ,

nidin Research Center
A Dhamon of The Frm nsn Insensee
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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

permit or operating license review process.
Although qualification standards and regulatory requirements have )

undergone considerable development, all of the currently operating nuclear I

power plants are required to comply with 10CFR50, Appendix A, General Design |

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

states in part that " structures, systems and components important to safetyi

shall be designed to accommodate the effects of and to be compatible with the
environmental conditions associated with normal operation, maintenance,

testing and postulated accidents, including loss-of-coolant accidents."

Qualification requirements are also embodied in (1) 10CFR50 Appendix A,
General Design Criteria 1, 2, and 23 and (2) 10CFR50 Appendix B, Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,
Criteria III, " Design Control," and XI, " Test Control." These requirements

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

The NRC staff has evaluated the licensees' equipment qualification
i

programs by reviewing the qualification documentation of selected safety-
related equipment as part of the operating license review for each plant. The
NRC staf f has also used a variety of methods to assere that these general
requirements are met for electrical safety-related equipment. In the oldest

plants, qualification was based on the fact that electrical components were of
high industrial quality. After 1971, qualification was judged on the basis of
IEEE Std 323-71; however, no regulatory guide was issued adopting this
standard. For plants whose SERs were issued after July 1,1974, the
Commission issued Regulatory Guide 1.89, which in most respects adopted the
most recent standard, IEEE Std 323-74.

In November 1977, the Union of Concerned Scientists petitioned the NRC

Consnissioners to upgrade current standards for the environmental qualification
of safety-related electrical equipment in operating plants. Subsequently, the

NRC staff instituted the Systematic Evaluation Program (SEP) to determine the
degree to which the older operating nuclear power plants deviated from current 1

nklin Research Center
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licensing criteria. The subject of electrical equipment environmental
qualification (SEP Topic III-12) was selected for accelerated evaluation as
part of this program. Seismic qualification of equipment was to be addv assed
as a separate SEP topic. In December 1977, the NRC issued a generic letter to
all SEP plant licensees requesting that they initiate reviews to determine the

'adequacy of existing equipment qualification documentation.

Preliminary NRC review of licensee response- led to the preparation of
NUREG-0458, an interim NRC assessment of the environmental qualification of
electrical equipment. This document concluded that "no significant safety
deficiencies requiring immediate remedial actions were identified." However,
it was recommended that additional effort should be devoted to examining the
installation and environmental qualification documentation of specific
electrical equipment in all operating reactors.

On May 31, 1978, the NRC Office of Inspection and Enforcement issued IE
Circular 78-08, " Environmental Qualification of Safety-Related Elec trical
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 postulated accident conditions.
Subsequently, on February 8, 1979, the NRC Office of Inspection and Enforce-
ment issued IE Bulletin 79-01, which was intended to raise the threshold of IE
Circular 78-08 to the level of Bulletin, i.e., action requiring a licensee

response. This Bulletin required a complete re-review of the environmental
qualification of safety-related eleccriesl equipment as described in IE
Circular 78-08.

The review of the licer .v > ' rr ,onses indicated certain deficiencies within

the scope of equipment addres red, usertition of harsh environments, and adequacy
of support documentation. It became apparent that generic criteria were needed
for 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 issue d internally a document

,

entitled " Guidelines for Evaluating Environmental Qualification of Class IE
Electrical Equipment in Operating Reactors" [7 }. (The document is hereafter

nklin Research Center
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,

referred to as the " DOR Guidelines.") The document was prepared as a screening

kstandard for reviewing all operating plants, including SEP plants. It was

originally intended that the licensees evaluate their qualification documentation
in accordance with the D0R Guidelines. However, initial URC review of this

documentation, which was compiled to support licensee submittals, revealed the
need for obtaining independent evaluations and for accelerating the qualifi- h
cation review program.

-

.

In October 1979, the NRC awarded Franklin Researci Center a contract to

provide assistance in the " Review and Evaluation of Licensing Actions for g
Operating Reactors," which included an assignment for review of equipment /

environmental qualification documentation under SEP Topic III-11. The assign-

ment was to review equipment environmental qualification documentation and to

present the results in the form of a Technical 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 Unit 1.
(This assignment was completed in April 1981.) -

5
On January 14, 1980, the NRC Office of Inspection and Enforcement issued

.

the D0R Guidelines and IE Bulletin 79-OlB, which expanded the scope of IE
,

_

Bulletin 79-01 and requested additional infonmtion 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 ubmergence. The NRC advised the licensees that the i

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 sufficient 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 111-12 for

the purpose of equipment environmental qualification review. ;_

|
1-6 i
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On February 21, 1980, the NRC and representatives of the SEP Plant Owners

Group held an open meeting at NRC headquarters 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 represented at the meeting the DOR Guidelines document
which included a second docuinent, " Guidelines for Identification of That

Safety Equipment of SEP Operating Reactors for Which Environmental
Qualification Is To Be Addressed" (7], together with the request that the
licensees review their plant systems and provide additional equipment environ-
wantal qualification information to the NRC on an accelerated schedule.

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

from headquarters. The regional members were assigned responsibility for the
technical review of the licensees' responses to IE Bulletin 79-01B, and the
task leauer was assigned responsibility for the overall coordination of the

review effort with NRC staff to assure overall consistency. The regional

reviewers held meetings with the licensees in their respective regions, which
resulted in staff positions being issued in a supplement to IE Bulletin 79-01B

.

dated February 29, 1980.

In April 1980, the NEC organizational structure v.s modified aad the
Equipment Qualification Branch was formed within the new Division of Engi-
neering. Responsibility for reviewing the status of equipment qualification
for all plants was assigned to this branch.

On May 23, 1980, the NRC issued Memorandum and Order CLI-80-21 [12],

specifying that licensees and applicants must meet the requirements ser forth
in the D0R Guidelines and NUREG-0588 regarding environmental qualification of

safety-related electrical equipment in order to satisfy 10CFR50, Appendix A,

General Design Criteria, Section I, Criterion 4. This Ordec also established
that the SERs en this subject, to be prepared by the NRC staff, must be issued
on February 1,1981 and that all subsequent actions to be taken by licensees

to achieve full compliance with the DOR Guidelines or NUREG-0588 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

nklin Resesrch Center
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Design Criteria for an interim period. -Rulemaking was proposed for the
purpose of establishing a permanent interpretation of the General Design
Criteria.

The staff held regional meetings with the licenseas and interested
parties during the week of July 13, 1980. The staff issued a second
supplement to IE Bulletin 79-01B, a response to significant questions raised
during the public meetings, and two Orders. The Order dated May 30, 1980
required the licensees to comply with the previously issued Commission
Memorandum and Order of May 2 7, 1980 (CLI-80-21) . The above orders required

the licensees to cumplete the tasks identified in IE Bulletin 79-01B ne later
than Novemter 1,1980 to allow the staff to comply with the February 1,1981
date imposed by the Commission Order. The responses to the questions were

issued on February 29, 1980; and the second and third supplements to IE
Eulletin 79-01B, highlighting the staff. positions affecting the licensees'
responses, were issued on September 29 and October 24, 1980, respectively.

1
In October 1980, EG&G Idaho, Inc., awarded Franklin Research Center a. j

contract to provide assistance in the equipment environmental qualification
review for 13 of the plants whose licensees responded to IE Bulletin 79-01B.
The assignmer.c was to evaluate the licensees' equipment environmental qualifi-
cation suomittals and to present the results'in the form of a Technical
Evaluation Report for each plant. The objective of this Technical Evaluation
Report was to rs. view the licensees' submittals to determine if safety-related; ,

electrical equipment war 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, Millstone Unit 2, Salem Unit 1, Browns
Ferry Uni.ts 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.

1-8
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Where additional qualification information was required, the licensees were
directed to respond to the NRC within 90 days of receipt of the SER.

t

In May 1981, under the licensing action assistance contract, NRC ,

authorized Franklin Research Center to proceed with the review and evaluation
of the environmental qualification of safety-related electrical equipment
located in harsh environments, required for TMI Lessons Learned Implementation
on 71 operating plants.

In July 1981, the NRC conducted extensive meetings with the nuclear
industry to address concerns ani questions regarding qualification of safety-
related equipment. In addition, the NRC provided licensees with detailed

,

information with respect to the format and expected content of the licensees'
90-day responses to the NRC SERs. Draft outlines of the following 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.

In October 1981, the NRC authorized Franklin Research Center to inclu'de
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 discussed in
the NRC SERs in accordance with NRC criteria. The assignment was to review

the qualification documentation and to present the results in the form of a
-

Technical Evaluation Report for 11 operating plants. (This report was devel-

oped within the scope of this assignment.)

On January 7,1982, the NRC Commissioners approved the issuance of the

proposed rule, " Environmental Qualification of 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.

In February 1982, Proposed Revision 1 to Regulatory Guide 1.89,

" Environmental Qualification of Electric Equipment for Nuclear Power Plants,"
was issued for public comment. This regulatory guide was issued to (1)
reflect current NRC positions on equipment qualification and (2) provide

1-9
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I

guidelines for meeting the NRC Commissioners proposed rule on equipment

qualification.

I

1.4 SPECIFIC ISSUE BACKGROUND

On May 31, 1978, the NRC Of fice 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 to examine their installed safety-related electrical equipment and
ensure appropriate qualification documentation for equipment function under
postulated accident conditions. Subsequently, on February 8,1979, the NRC
Of fice of Inspection and Enforcement issued IE Bulletin 79-01, which was
intended to raise the threshold of IE Circular 78-08 to the level of Bulletin,

i.e. , action requiring a licensee response. This Bulletin required a complete
re-review of the environmental qualification of safety-related electrical
equipment as described in IE Circular 78-08.

On January 14, 1980, the NRC Office of Inspection and Enforcement issued
the DOR Guidelines and IE Bulletin 79-01B, which expanded the scope of IE

Bulletin 79-01 ara requested additional information on environmental
qualification o2 safety-related electrical equipment at operating facilities.
This Bulletin cited the DOR Guidelines as the criteria to be used in evaluating

the adequacy of the safety-related electrical equipment qualification.

The NRC staf f held regional meetings with the licensees and interested
i

l

parties during the weer. of July 13, 1980. The staff issued a secoud i
1

supplement to IE Bulletin 79-01B, a response to significant questions raised '

during the public meetings, and two Orders. The Order dated May 30, 1980
required the licensees to comply with the previously issued Commission
Memorandum and Order of May 27, 1980 (CLI-80-21) . The above orders required

the licensees to complete the tasks identified in IE Bulletin 79-01B no later
than November 1,1980 to allow the staff to comply witr the February 1,1981
date imposed by the Commission Order. The responses to the questions were
issued on February 29, 1980; and the second and third supplements to IE
Bulletin 79-01B, highlighting the staff positions affecting the licensees'
responses, were issued on September 29 and October 24, 1980, respectively.

1-10
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The NRC Office of Inspection and Enforcement performed an onsite
verification inspection (December 2-5, 1980) of selected safety-related
electrical equipment. Selected components in the reactor coolant, reactor

cavity pot -LOCA dilution, containment post-LOCA air mixing, hydrogen
recombiner, chemical and volume control, and containment cooling and purge
systems were inspected at Unit 2. The inspection verified proper installation

of equipment, overall interface integrity, and manufacturers' nameplace data.
.

The manufacturer's name and model number from the nameplate data were compared
to information given in the component evaluation work sheets (CES) of the .

Licensee's report. The site inspection is documented in report IE
50-364/80-49. No deficiencies were noted.

NRR performed audits on August 5 and 6, 1980 and December 17-19,1980 of
environmental qualification documentation and/or test data for 14 items. No

significant concerns were identified during the IE inspection or the NRC
audits.

On October 30, 1980 [1], Alabama Power Company provided the NRC with an

equipment environmental qualification submittal in response to IE Bulletin
79-OlB for Farley Nuclear Plant Unit 2.

On February 20, 1981 [3], Alabama Power Company submitted to the NRC
,

further equipment environmental qualification information in response to IE
Bulletin 79-01B.

The NRC issued a Safety Evaluation Report (SER) to Alabama Power Company

in 1981 [4].4

Requests for information [22, 25] were transmitted to the NRC by FRC to
obtain qualification documentation referenced by the Licensee in its
submittais, TMI Action Plan information, and correlations to NUREG-0737 [2].

By letter dated Jull 1, 1981 [5], Alabama Power Company transmitted to
the NRC a response to the SER.

In Reference 15,18, and 19, Alabama Power Company responded to the FRC
requests for additional information.

Obranklin Research Center
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2. NRC CRITERIA FOR ENVIRONMENTAL QUALIFICATION

2.1 CRITERIA PROVIDED BY THE NRC

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

DOR Guidelines, " Guidelines for Evaluating Environmental Qualificationo

of Class lE Electrical Equipment in Operating Reactors," November 1979
[7]

o NUREG-0588, Revision 1, " Interim Staff Position on Environmental

Qualification of Safety-Related Slec trical Equipment ," July 1981 (14].

Other appropriate references used in the review of the licensees'

electrical equipment environmental qualification submittals are:

IE Bulletin 79-OLB, " Environmental Qualificat. ion of Class IEo

Equipment ," January 14. 1980; Supplement No. 1, February 29, 1980;
Supplement No. 2, September 29, 1980; and Supplement No. 3, October
24, 1980 [8, 9, 10, 11]

,

NUREG-0737, " Clarification of TI41 Action Plan Requirements," Novembero

1980 [2]. 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 TM1 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 after January 1,1981 if
adequately identified by the licensee.

2.2 STAFF POSITIONS AND SUPPLEMENTAL CRITERIA

The NRC idencified the following staff positions and supplemental
criteria to be used in conjunction with the referenced screening guidelines.

2.2.1 Requirements and Applicable Criteria

Items 3 and (7 of Supplement 2 to IE Bulletin 79.-OlB [10] describe the
application of the DOR Guidelines and NUREG-0588 to operating reactors (ors),

nklin Research Cer.ter
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near term uperating license applicants (NTOLs), and construction permit
applicants (cps) . The qualification requirements and applicable criteria are
stated as follows:

[ Question 3]

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

.
(NRC Answer to Question 3]

" Table i describes the application of each document. All operating
reactors as of May 23, 1980, will be evaluated against the D0R
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 gs,
CP SER CP SER

'

DOR GUIDELINES Before 7/1/74 Af ter 7/1/''4

USE NUREG-0588 NUREG-0588 .NUREG-0588 NUREG-0588

AS NECESSARY (CAT. II) (CAT. I) (CAT. I) or
NEW RULE WHEN
IN EFFECT !

1

I

REPLACEMENT COMPONENTS j
USE NUREG-0588 (CAT. I) j

All plants licensed after May 23, 1980, shall conform to NUREG-0588. In-
accordance with Regulatory Guide 1.89, all such operating licenses for
facilities whose construction permit SER is dated July 1, 1974 or later,
are to be reviewet against 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 is to qualify equipment to at least Category II column
of NUREG-0588; unless the licensee made commitment in the construction
permit record to use the 1974 standard, or unless the operating licensee
application 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 differences between the Category 11 column of NUREG-0588
and the DOR guidelines, the differences are in details and in the j

i

2-2
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optional part of the documents. The minimum requirements set forth by
these documents are general and compatible. Thus, the minimum standards
set by either of the two documents are equally applicable to ors and
NTOLs."

[ Question 17]

" Define the requirements for ' replacement parts. ' Are they the same for
' spare' parts? Clearly discuss the alternatives for existing inventories
of parts / components. 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?"

[NRC Answer to Question 17]

"The requirements for ' replacement' and ' spare' parts are the same for
the purposes of complying with the Commission order and memorandum.
After May 1980, all parts used to replace presently installed parts ahall
be qualified to Category I of NUREG-0588 'unless there are sound reasons
to the contrary.' Nonavailability and/or the fact that the part to be
used as a replacement is a apare 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
shall be documented by the licensee and records shall be available for
audit, upon request by the NRC."

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

The NRC requested an evaluation of the environmental qualification of

safety-related elec trical equipment located in harsh environments required for
IMI Lessons Learned Implementation in accordance with criteria established by
the NRC in a manner identical to the evaluation of all other safety-related
electrical equipment. Additionally, Item 21 of Supplement 2 to IE Bulletin

79-01B (10] states:

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

Item 2 of Supplement 3 to IE Bulletin 79-OlB [11] states:

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

nklin Research Center
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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 staff position

F was that equipment which is installed snould be treated in a manner
' similar to all other safety-related electrical equipment and be addressed
I in the November 1, 1980 submittal. This position represents no change in -

=

E staff position regarding the scope of the review. However, since the '-

- staff position on this issue was unclear the following wil' apply:_

m

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

>
- b. Qualification information for future TMI Action Plan equipment (ref.

NUR2G-0737, when issued), which requires NRC pre-implect station

[
review, must be submitted with the pre-implementation review data. .

Qualification information for TMI Action Plan equipment currently- c.

under NRC review should be submitted as soon as possible.
_

Qualification information for TMI Action Plan equipment not yetd.
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 Quali5ief. ion Review
-

[ Supplement 2 of IE Bulletin 79-01B [10] ;,ermits deferment of the review _

[ of environmental qualification Jor all safety-related equipment items located
=

[ in plant areas where the equipment is not exposed to the direct effects of a
_

high energy line break (HELB) or to nuclear radiation emanating from_~
_

c.irculation of fluids containing radioactive substances. Supplement 3 of IE
_

=
F Eulletin 79-OlB [11} permits deferment of the review of environmental

qualification for all equipment required to achieve and maintain the plant in<
.

a cold shutdown condition. Supplements 2 and 3 of 79- O1B originally permitted
{

1
-= deferment until after February 1,1981 of the qualification review of
- equipment located in a mild environment or required to achieve and maintain
_

-

E_

the plant in a cold shutdown condition. Since the issuance of Supplemeats 2-

anc 3, the NRC has C_termined that the review of environmental qualification8

,
.

_

for this equipment is not uithin the scope of the present review program.
_

V _

v
_

E ,

_

2-4
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2.2.4 Clarification of Qualification Requirements

2.2.4.1 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

containment temperature and pressure conditions as a function of time should

be based on the most recent NRC-approved service conditions specified in the
Final Safety Analysis Report (FSAR) or other licensee documentation. In the

specific case of pressure-suppression type 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 Bulletin 79-018 [10],
"these values are a s:reening device, per the Guidelines, and can be used in

lieu of a plant-specific profile, provided that expected pressure and humidity
conditions as a function of time are accounted for."

Service conditions should bound those expected for coolant and steam line

breaks inside containment with due consideration given to analytical
uncertainties. The steam line break condition should include superheated
conditions, the peak temperature, and subsequent temperature / pressure profiles

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

spray on required equipment should be assessed.

The adequacy of a plant-specific profile depends on the assumptions and
design considerations at the time the profiles were developed. The DOR

Guidelines and NUREG-0588 provide guidance and considerations required to
determine if the calculated plant-specific temperature / pressure profiles
encompass the loss-of-coolant accident (LOCA) and HELB accidents inside

containment.

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

Equipment submergence (inside or outside containment) should be addressed

where the possibility exists that submergence of equipment may result from
RELBs or cther postulated occurrences. Supplement 2 to IE Bulletin 79-01B [10]

provides the following additional critcrion: If the equipment satisfies the

nklin Research Center
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guidance and other requirements of the D0R Guidelines or NUREG-0588 for the
LOCA and HELB accidents, and the licensee demonstrates that its failure will

not adversely af fect any safety-related function or mislead the operator after
36bmergence , 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 test chamber environment envelop the
required service conditions for a time equal to the period from the initiation
of the accident until the service conditions return to normal. Supplement 2

to IE Bulletin 79-01B [10] 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 staff has
indicated that time is the most significant factor in terms of the
margins required to provide an acceptable confidence level that a
safety-related function will be completed. The 1-hour qualification
requirement is based on the acceptance of a type test for a single unit
and the spectrum of accidents (small and large breaks) bc inded by the
single test."

2.2.4.4 Test Sequence
(DOR Guidelines Section 5.2.3)

Supplement 2 to IE Bulletin 79-OlB [10] provides the following additional
criteria:

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

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 test 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."

2-6
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2.2.4.5 Radiation
(DOC Guidelines Sections 4.1.2, 4.2.2, and 4.3.2, Subitem 2)

Supplement 2 to IE Bulletin 79-01B [10] provides the following additional
criteria:

"Both the DOR Guidelines and NUREG-0588 are similar in tnat 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-0578 provides the radiation source term to be used for determining
the qualification doses for equipment in close proximity to recirculating
fluid systems inside and outside of containment 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 /0% particulates).

When developing radiation source terms for equipment qualification, the
licensee must ensure consideration is given to those events which provide
the most bounding conditior.s. 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

NUREG-0578
(100/50/1
in RCS)

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

nklin Research Center
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Gamma equivalents may be used when consideration of the concibutions of
beta exposure 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 Qualificatioa Requirements

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

provide further clarification on environmental qualification requirements. On
January 20, 1982, the NRC issued Ganeric Letter No. 82-09 [13] presenting

.

staff positions on certain aspects of the qualification requirements. Generic
Letter No. 82-09 states:

"1. Operator Display Instrumentation

Q. Given the interrelated activities associated with display

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

A. All display instrumentation referenced in the emergency procedures
need not be identified. The NRC requires that licensees need only
identify and have available qualification documentation on those
operator display instruments which are safety-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
safety-related. The staff will defer review of the basis for this
safety-related classification until other NRC activitiesl have
been implemented. When these other activities are implemented,
additional instruments presently not requiring qualification may
require upgrading to a safety-related status and/or may require
qualification. Licensees will be required at that time to qualify
this instrumentation in accordance with the following criteria:

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

ISuch 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).

2-8
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For new or upgraded instrumentation with a required operation dateo

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

.
:

2. Safety-Related Equipment
.}. 9 - "
n ,

Q. For Equipment Qualification purposes, what constitutes all '9 7..

safety-related electrical equipment? .j - 1

2,/ 3
A. The Commission, in CLI-80-21, required the environmental INj.,f

qualification of only safety-related electrical equipment. I'~
Identification of the safety-related equipment installed at specific '- . ' . , ,
plants can be obtained from FSARs, Technical Specifications and a ' .(j
other docketed correspondence setting forth NRC requirements or ~" 7I*.

licensee commitments. Identification of safety-related equipment ' :s
installed in harsh environments at specific plants must be supplied ). ,;

by the licensee. The necessity for upgrading nonsafety-related
. [f [.I

> .. '
system to safety-related status will be the subject of other NRC
reviews.

; ,

-|: .f., L
::. g

3. Replacement Parts ;. d 98

Q. Please clarify the NRC requirements on replacement parts. '~ r JE ';. -

< p,
A. In CLI-80-21, the Commission stated that unless there were sound .i . a

reasons to the contrary, replacement equipment should be qualified . g-
to the standards set forth in Category I of NUREG-0588. The
Commission's position was designed to promote the policy of O* ' N
upgrading the environmental qualification and reliability of " gJ4,
installed safety-related electrical equipment. To meet this overall 5-.;

goal, licensees must institute internal policy practices consistent % "f
with the Commission's statement. ?;7 : ,

Situations may arise in which upgrading to NUREG-0588, Category I of
replacement equipment qualified to NUREG-0588, Category II or the
D0R 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 fact, exist which warrant the use of replacement
equipment (not necessarily in-kind) qualified to the DOR Guidelines
or NUREG-0588, Category II. For equipment located in a harsh
environment, licensees' procedures must provide for documentation
and substantiation of such determinations.

2-9 .

nklin Research Center
A DMseon of The Fratman hsutute

,



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

m M

TER-C5257-518

Conditions which reflect sound reasons why qualification standards
for replacement of equipment in a harsh environment need not be
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 procurement
actions regarding such replacement equipment had commenced prior
to May 23, 1980.

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

3. Replacement equipmant qualified to the NUREG-0588, Category I
standards is not available to meet installation and operation
schedules. Equipment qualified to the D0R Guidelines or
NUREG-0588, Category II may be used for an interim period until
Category I equipment is obtained and an outage of sufficient
duration is available for replacement. Justification for use of
the non-Categcry I qualified replacement equipment beyond this
interim period must be submitted to the NRC for approval prior to
the end of the interim period and in sufficient time for
reasonable NRC review.

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 I
equipment indicates poor overall equipment performance. For
example, mean time to failure is significantly shorter for the
Category I replacement equipment.

6. The use of replacement equipment qualified to NUREG-0588,
Category I standards has a significant probability of creating
human factor problems that will negatively affect plant safety
and performance, e.g. , (1) knowledge, skills and ability of
existing plant staff require significant 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.

5. Submergence outside Containment

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

2-10
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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 rads 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 value. For p. ants with other containment types, the
licensee must use plant specific analysis.

Acceptable to the Staff for equipment qualification purposes are
radiation values developed as part of the plant licensing procccs
provided that they are based on the TID 14844 source terms and are
conservatively performed. In order to assure that the methodologies
are appropriate, the Staf f requests two component specific sample
calculations (one for inside and one for outsida containment), and a
brief written description of each of the methodologies used, .their
application and associated conservatisms. Such sample calculations
and a statement by the licensee that the values of radiation exposure
of components so derived are appropriate for environmental
qualification of equipment will satisfy the Staff'< concern on the
' Radiation Specification Value' used during the qualification reviews.

s .

7. Containment Service conditions

Q. Must the Staff valu' (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 Staff will accept the use of these values. However, an
acceptable alternative to the NRC staff's temperature criterion used
for the service conditions must base that service condition on the
FSAR analysis or other NRC approved analysis, provided that the
specific analysis, or a summary of that analysis, together with
reference to the previous NRC acceptance of the analysis is submitted
by the licensee. In addition, some of the information in the
associated safety 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
clarification be provided?

2-11 -
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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 testad prior to May 23, 1980, the test data 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

i
~~ 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 locetion.

9- ^sina; _

Q. Must a qualified life be developed ror all safety-related electrical
equipment located in harsh environmentst

-

A. Section 7 of the DOR Guidelines and Section 4.2, Category II of
NUREG-0588, do not require a qualified life to be established for 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 ia located in a harsh environment.

An acceptable method for addressing in-service degradation is through
a preventive maintenance / surveillance program with equipment and
component refurbishment and/or replacement based on known
susceptibility to aging degradation, the results of inspections, or
manufacturers recommendations. These elements of the program lead to
an understanding on a device specific basis of the nature and extent!

of the increased stress levels encountered during Design Basis
i Accidents and resultant degradation (if any) which may occur.

Arrhenius or other appropriate accelerated aging methodologies may be2

4 used to establish replacement and refurbishment schedules if the
component's design and materials application are sufficiently 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

2 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 into the system

,

component evaluation worksheets (SCEWS). For other equipment, the
aging column in the SCEWS should be marked 'No Known Susceptibility'."

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 Scfety
Evaluation Reports (SERs) on environmental qualif'ication of safety-related
equipment 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 Evaluation Outside

QT - Qualification Time Containment Not. Completed
| RT - Required Time QM - Qualification Method

P - Pressure RPN - Equipment. Relocation or Replacement,
H - Humidity Adequate Schedule Not Provided
CS - Chemical Spray EIN - Exempted Equipment Just,1fication
A - Material Aging Evaluation, Inadequate

Replacement Schedule, Ongoing SEN - Separate Effects 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 safety-related equipment

! Esets the DOR Guidelines or NUREG-0588 requirements or commit to a corrective
I action (re qualification, replacement [etc.]) to establish qualification by

June 30, 1982."
.

Licensees were required to respond to the NRC within 90 days

} of receipt of the SER.
I

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

qualification documentation of safety-related electrical equipment, including

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

3.2 METHODOLOGY

The Licensee, Alabama Power Company, provided a response to the SER and

additional qualification information in its submittals [5, 6,15,18,19] to
.

the NRC for Farley Nuclear Plant Unit 2.

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

relative completeness of the Licensee's submittals:

o Determine whether the Licensee provided specific responses to the SER
conc erns.

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
i
'with respect to the containment environmental conditions.

o Determine whether the Licensee revised the environmental parameters.

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

Determine whether the Licensee provided justifications for interim io
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
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

i

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

nklin Research Center
A Dhemon of The Franken Insenute
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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 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.

Appendix A contains the cnvironmental 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 essential to
safety.

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

o the Licensee's response to the SER concerns '

o technical information received from the Licensee as a result of
requests for additional information (Appendix E)

o technical data derived from the Licensee's submittal

o NRC DOR Goidelines or NUREG-0588 Revision 1 criteria

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

documentation cited by the Licensee as evidence of qualificationo

o applicable and available qualification documentation associated with
the overall equipment environmental qualification program

the Licensee's analysis and/or justification of qualificationo

o Licensee proposed corrective action for qualification deficiencies

the Licensee's equipment /part replacement scheduleso

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

o the Licensee's rationale concerning exemption of equipment from
qualification.

nklin Research Center
A Dmson of The Frankan Ireneute
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Topics not within the scope of the evaluation are:

I

o completeness of the Licensee's listing of safety-related equipmant ;

1
,

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 objective is to evaluate qualification
4

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 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 associated with those sections of NUREG-0737 which have
an equipment installation implementation date of January 1,1982 (sections are
identified below). Where applicable, a review was to be performed on

installed equipment with implementation dates after 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 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

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

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

II.K.2.10 (PWR/B&V/7-1-81) Safety-Grade Anticipatory Reactor Trip
,

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

| Involved)
[

|

nklin Research Center
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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 ar.J RCIC Initiation Signals

II.K.3.15 (BWR/GE/7-1-81) 2revention of Spurious Isolation of HPCI and
RCIC Systems

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

II.K.3.21 (BWR/GE/7-1-18) Restart of Core Spray and LPCI Systems (If
Hardware Changed Out)

II.K.3.27 (BWR/GE/7-1-83) Provide Common Reference Level for Vessel Level
Instrumentation (If Hardware Changed Out)

Licensees whose plants were included within the NRC Systematic Evaluation
Program teceived a Technical Evaluation Report (TER) in addition to the SER.

The TER was based on a review of equipment environmental qualification
documentation associated with the Licensee's EEQ submittals. The qualification
deficiencies identified in the SER were derived from the TER. Plants included
within this program were the Palisades, Oyster Creek, Ginna, Haddam Neck,
Yankee Rowe, Lacrosse, and Big Rock Point plants and Zica Staticn Units 1 and
2, Indian Point Units 2 and 3, Millstone Unit 1, Dresden Unit 2, and San
Onofre Unit 1. For these plants, the evaluation presented herein is based on
(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).

1ERs were also developed for the following plants: Nine Mile Point Unit
1, Millstore Unit 2, Salem Unit 1, Browns Ferry Units 1, 2, and 3, Brunswick
Units 1 and 2, Ratch Units 1 and 2, Dresden Unit 3, and Quad Cities Units 1
and 2. The objective of those TERs was to review the Licensee's submittals to

determine if safety-related electrical equipment was reviewed for environmental
qualification by the Licensee in accordance with the D0R Guidelines and

NUREG-0588 as required by IE Bulletin 79-OlB. For these 13 plants and all
other plants, excluding tl e 14 plants associated with the Systematic Evaluation
Program, the evaluation presented herein is baset' solely on (1) the Licensee's
response to the NRC SER and (2) the Licensee's revised EEQ submittal (s).

This technical evaluation was conducted to identify (1) whether the
Licensee provided an adequate response to the SER concerns (and TER concerns,

A 3-5 ,
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'

where applicable), (2) major deficiencies within the equipment qualificatica

program, and (3) whether the Licensee proposed adequate corrective actions to
resolve qualification deficiencies and provided a schedule for completion of

*

the corrective actions. The TER was written primarily to address deviations
i

from the NRC criteria and requirements. Technical data or test results that

satisfy the qualification criteria are not discussed herein. .

The evaluation presented in Section 4 of this report includes completed

equipment environmental qualification review checksheets (partially

handwritten) 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 equipment
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:

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

' 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: Shor. term (SI signal)

! TER Checksheet No. 1
Reference 59, Section 4.5.2.6
Licensee Submittal: Page 9 [62]; Table 3, Page 1 [1]; SCEW l

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

o Licensee's response to the SER

Licensee's statements and rationale for qualificationo

o Licensee's corrective action and replacement schedule
o Evaluation of qualification including identification of all

deficiencies

o Evaluation of system considerations presented by the Licensee as a !|.
; rationale for excluding equipment from qualification. l

i

The results of the evaluation are summarized on Checksheet 2 (Equipment;

Environmental Qualification Summary Form) for each equipment item. Checksheet

nkiin Research Center
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6g NRC Contract N 3. NRC-G3 79118
MU Franklin Research Center FRC Project No.C5257 Page

A Dhamon of The Frankhn insatwe FRC Assignment No.13 |c
20th and Race Sweets. Phde.. Pa. 19:03(21S 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _

Equipment Itam No. 1
Solenoid Valves Located in Turbine Buildina (Area #7)
Automatic Switch Co. ( ASCO) Model LB8300B61U
Actuates Feedwater Control Valves (V-4269, V-4270)
Licensee Reference 1617
Required Operating Time: Short term (SI signal)
TER Checksheet No. 1
Reference 59, Section 4.5.2.6
Licensee Submittal: Page 9 [62]; Table 3, Fage 1 [1]; FRC SCEV 1

.

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

R, T, QT, ItT, P, H, CS, A, S, (R) , M, I, W , RPN, ZXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Ites la

Summaary of Licensee Responses to the NBC SER lb

Equipment Environmental Qualification Sussaary Forms 2

Licenses Response to NTC SER 3a, 3b, 3c, 3d

System Coitsideration Review 4a, 4b, 4c, 4d, de, 4f

EqJipment Environ.sental Qualification Review Sa, $b, Sc, 5d, Se, 5f,
Sg,5h,Si,Sj

Installed TMI Lessons Learned Implementation 6a, 6b

Equipment Sussaary

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

Figure 3-1. Sample CheckSheet Page la

" Equipment Item"

3-7As
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2 specifically identifies any qualification deficiencies determined by the I

evaluation and identifies the NRC qualification category to which the equipment
item was assigned. A sample Checksheet 2 is presented in Figure 3-2.

All information 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 each equipo:ent 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.

T

3.3 NRC QUALIFICATION CATEGORIES AND DEFINITIONS

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
CRITERIA

This category includes equipment items which are fully acceptable on4

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 DOR GUIDELINES OR NUREG-0588 ARE
JUDGED CONDITIONALLY ACCEPTABLE PROVIDED THAT SPECIFIC MODIFICATIONS ARE
MADE

:

This category includes equipment items that do not satisfy one or more
of the applicable criteria defined in the DOR Guidelines or NUREG-0588;
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 hardware3

4

l.
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NRC Contract No.NRC43 79118
0 Frankbn Reneerch Center FRC Project No.CS25T Page

A m=ma elThe Frankhninmuum FRC Assignment No.13 2
2ndi and Race Seesu. PMs.. Pa. 19103 (215) 44 tone FRC Taelt No.

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. _

EQUIPMENT ENVIROletENTAL QUALIFICATION SUMMARY POR![

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Moquate
Mequate 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 Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Mequate
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 Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied ,

Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied

i
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGORY I = 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
I or Replacement Schedule Justified

III.a Equipment Emespt From Qualification
i III.D Equipment Not in the Scope of the Qualification Daview
{ IV Documentation Not Made Available
|
|

l

1

i

)
1

|

1

|Figure 3-2. Sample Checksheet Page 2 ,

|" Equipment Environmental Qualification Summary Form" |

t
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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 EQUIPENT IS OR IS NOT QUALIFIED IN ACCORDANCE WITH THE

: DOR GUIDELINES OR NUREG-0588

The qualification of equipment items in this category, in accordance1

with the requirements of the DOR Guidelines or NUREG-0588, is significantly
deficient or inconclusive based upon review of (1) the documentation

j 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 not been cited and made available
for review by the Licensee and there is no knowledge of applicable docu-
mentation; (2) the Licensee is awaiting qualification from the equipment
vendor; or (3) the qualification documentation indicates significant
deficiencies; however, where testing was conducted, no reported failures or
severe anomalies were observed which would unquestionably affect the

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

o NRC Category II.b
EQUIPMENT THAT IS UNQUALIFIED

This category includes equipment items whose qualification documenta-
1
' tion has been judged to be seriously deficient based upon review of (1) the

documentation provided by the Licensee, or (2) applicable and available
j qualification documentation associated with the overall equipment

environmental qualification program. The qualification documentation'

indicates serious deficiencies reported during testing; for example, severe
,

anomalies or failure of the test specimen, which could affect the ability
of the equipment to perform its safety function. NRC has requested
immediate written notification when an equipment item is placed in this

i category during the course of the review.

o NRC Category II.c,

i EQUIPMENT THAT SATISFIES ALL APPLICABLE REQUIREMENTS OF THE DOR GUIDELINES
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 DOR Guidelines or NUREG-0588
are satisfied with the exception of the qualified life criterion. The
Licensee (1) has not evaluated qualified life or replacement schedule, (2)
has not adequately evaluated qualified life or replacement schedule, or (3) |

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

_nklin_Resea_rch C_ enter_ . .
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i
DOR Guidelines is, in effect, a qualified life. It is not essential to use

|

the term " qualified life," but the replacemeat schedule must be justified.]

| o NRC Category III.a
j EQUIPMENT THAT IS EXEMPT FROM QUALIFICATION

This categury includes equipment items that are exempt from;

qualification on the basis that (1) the equipment does not provide a safety4

function (i.e., should not have been included in the equipment list,

I submitted by the Licensee), or (2) the specific safety-related function of
the equipment can be accomplished by some other designated equipment that
is fully qualified and satisfies the single failure criterion. In

j addition, any failure of the exempt equipment must not mialead the operator
or degrade the ability of qualified equipment to perform its required
safety-related function.

!

o NRC Category III.b
'

EQUIPMENT NOT IN THE SCOPE OF THE QUALIFICATION REVIEW

This category includes equipment items addressed by the Licensee in the
equipment enviranaental qualification submittals which are (1) required to
achieve and maintain the plant in a cold shutdown condition or (2) located

i in a mild environment. Supplement 2 of IE Bulletin 79-01B permits
deferment of the review of environtental quelification for all safety-
related equipment items located in plant areas where the egn;pment is not
exposed to the direct effects of a high energy line bresh (RELB) or to
nuclear radiation emanating from circulation of fluids containing .
radioactive substances. Supplement 3 of IE Sulletin 79-01B peraits
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 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 this report.

I

o NRC Category IV
EQUIPMENT FOR WHICH QUALIFICATION DOCUMENTATION HAS NOT BEEN MADE AVAILABLE

| FOR REVIEW

This category includes equipment items for which qualification
documentation in accordance with che requirements of the DOR Guidelines
or NUREG-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.

| As 3-11
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3.4 IMPLEMENTATION GUIDE 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 discussion of the principal qualification

criteria presented in the DOR Guidelines and NUREG-0588. The primary emphasis
will be to clarify tecnnical points, eliminate possible misconceptions, and

clearly provide definitive guidance to enable licensees to understand and

resolve, in an expeditious manner, qualification deficiencies identified as a

result of this TER. The implementation guide (TER-C5257-532) has been

prepared and issued to the NRC. The implementation guide is either appended
to this TER or will be forwarded to the Licensee by the NRC under a separate
letter. The Licensee is encouraged to review that document.

.

k

.
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4. TECHNICAL EVALUATION

4.1 INTRODUCTION

The technical evaluation presented in this section represents the
aquipment environmental qualification (EEQ) assessment for each equipment item
listed in Appendix B in accordance with the methodology presented 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
&CCions.

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

technical information. The major qualification deficiencies that have been
identified and the results of the evaluation are shown in the Equipment

Environmental Qualification Summary Forms (Tables 4-1, 4-2, 4-3,'and 4-4)
preseated in Section 4.2.

Observations concerning the Licensee's qualification methodology!

i

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.

I

1
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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
deficiency.

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

|

|

|

|

i

I

!

|
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TABLE 4-1

41HADER OF EQUIP'1ENT ITE 15 IN EACH QUALIFICATI0te CATEGORf

nUNBER OF
.RC CATEGORY 6QUIPMEs4r

CATEGUkY DESCRIPTION ITESS
========a=======================================================================

I.A LotfIP.M D.T QUALIFIED--------------------------------- ------ 7
L EQUIP:tE::T ITEi4 N3(S).: 11, 28, 29, 30, 31, 32,

33, 33 )

I.H EQUIFP'Ef4T QUALIFICATION pet; DING AUDIFICAfION===------------ 7
[ EQUIPMEreT ITEl4 u0(S).: 6, 7, 9, 13, 14, 15,

19, 19 )

[1.A CVOIPf' tat QU ALIFIC ATI00 NOT ESTABLISHED--------------e----- 10
( EQ U I Pfa Ei4 T I TEt4 40(S).: 1, 3, 4, 12, 24, 2o,

3 !! , 39, 40, 41 )
.

6

II.n EQUIPi'ENT tabT QUALIFIED------~~---------------------------- 2
[ EQUIPf4El.T ITEM NO(S) . : i fi , 20 1

II.C EQUIPMENT SATISFIES ALL REQUIREMENTS EXCE?T
QUAL,IFIED LIFE OR REPLACEMEN,T SCHEDULE JUSTIFIED----------- 6

[ EQUIPMEt4T ITEM NOCS).: 5, 8, 10, 23, 25, 27 1

III.A EQUIPMENT EXEMPT FROM QUALIFICATION------------------------ 1

( EQUIPMEr4T ITEM N0(S).: 2]

| III.B EQUIPMENT NOT IN THE SCOPE OF THE REVIEW------------------- o
i

r

IV DOCUMENTATION e;0T MADE AVAILABLE*-------------------------- 8
[ EQUIPMENT ITEM N0(S).: 16, 17, 21, 22, 34, 35,

36, 37 1

---------
'

TOTAL 41
n===c===========================================================================
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rABLE 4 4

QUALIFICATI0re DEFICIEhCY SUMdAHY

UU4hER OF
UEFICIEsr

.
EVOIPwCNT

1HC HEQUIREHENT ITEMS
================================================================================

1. DOCUMENTED EVIDENCE OF QUALIFICATI0A ADEQUATE--~~--------- 0

2. ADEQUATE SIMILARITY BErdEEN EQUIPMENT AND
TF3T SPEC 1> TEN ESTABLISHED--------------------------------- 10

( EJUIPPEb7 ITEM tl3(S).: 1, 3, 12, 15, 18, 20,
38, 39, 40, 41 J

3. AGING DEGRADATION EVALUATED ADEQUATELY-------------------- 7

L EQUIPMENT ITEM N0(S).: 1, 3, 13, 14, 18, 20,
24, 24 1

4 'JU ALIFIED LIFE tik HEPL..;E.4ENT JCHEDULE
ESTAi3 L ISilED ( I F H E Q U I R E D ) -- ----------- -- ------ - ---------- 12

( EQU tit!ENT ITEM 30(S).: 1, 3, 4, 5, H, 10,
13, 14, 23, 25, 26, 27 )

5. PROGRAx ESTABLISHED TO IDENTIFT AGING DEGRADATION--------- 0

o. CRITERIA R1GARDING AGING SIMULATION
( I F R E Q U I R E D ) - --- - -- - -------- -- ---- -- *--- ------------ 0

7. CRI'sERI A REGARDItJG TEMPERATURE / PRESSURE EXPOSURE:

A. - PEAK TEMPERATURE ADEQUATE----------------------- 0

B. - PEAK PRESSURE ADEQUATE---------------~~~~------- 0

C. - DURATION ADEQUATE---------,--------------------- 0

D. - REQUIRED PROFILE ENVELOPED ADEQUATELY----------- 0

E. - STEAM EXPOSURE (IF REQUIRED) ADEQUATE----------- 0

8. CRITERIA REGARDING SPRAY SATISFIED------------------------ 2

( EQUIPMENT ITEM NO(S).: 13, 14 j

9. CRITEHIA REGAPDI.4G SUB 4ERGENCE SATISFIED------------------ 3

[ EQUIPMENT ITEM NO(S).: 4, 24, 26 ]

==================================r==========================================a==
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Table 4-2 (Cont.)

TABLE 4-2

QUALIFICATI0tJ DEFICIENCY SUHt4AHV

n u r4 b t, A OF

U F.V I C 16. . f
EQ U 1 P 4Ei. C

URC AEVUIREt4EHT - IT
================================================================== ===Edd==========

10 CHITEPIA REGARDI:4G HADIATIDH SATISFIED-------------------- 0

11. CRITEbfA PEGAFDI.JG TEST SEQUEfJCE SATISFIEO---------------- 0

12. CRITEsilA HEGAFDING TESI FAILURES OR SEVERE Ar 0i4ALIES
(IF ANY) SATISFIED------------------------------------ 2'
[ EQUIPf4Et4T 4 TEM N0(S).: 18, 20 1

13. CRITEPIA REGAHOING FUNCTIONAL TESTING SATISFiZD----~~----- 2
( LQU IPt4Ef1T [ Te;1 .'. 3 ( S ) . : 13, 14 1

14. CFIThlIA REGAPDING 1:4STHUSErfT ACCUHACY SATISFIED--~~------ 2
[ :QUIPME*aT IIE'i rJD(S) .: 13, 14 J

15. TEST DURATIGfa f* A RG I?J (1 HOUR + FUNCTION TIME) SATISFIED--- 0

lo. CRITERI A REGARDING MARGI?JS SATISFIED (f10 REG-0588, CAT. 1)- O

caes=n====== ===================================================================

nklin Research Center
A DMmon of The Franhan kwamde
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TABLE 4-3

LICEt4SEE CURHECTIVE ACTION SUMMARY

duridER OF
CUERECTIVE ACTIUn c.W11 P %;i r

0ESCRIPTION ITE i3
================================================================================

1 EVU 1P4Ete r REPL ACEMEtv T 'a I Til QU A LIFIED EQUIPM ENY----------------- 4

[ E Q U I."HET:T ITEA N0(S).: 7, 9, 13, 14 1

2. FQUIPMENT d3DIFICATIO.1----------------------c------------------ 1

( EQu t PPEllT ITEM ND(S).: 15 1

3. Eyb tPMEu r RELOCATION A ti'., V E S U B 'd ERG Eiw C E L E V E L ------------------- O

l. PELOCATE OR SHIELD EQUIPMENT FROM RADIATIO 14 SOURCE------------- 0

5. VEblFY VU ALIFIC ATIOf: BY ADDITIONAL TESTING /UtALYSIS------------ 0

6. EQUIPMEriT RELOCATION TO A MILD ENVIRONMENT--------------------- 0
_

-
,

7. QUALIFICATION TESTING OF EQUIPMENT IN PROGRESS----------------- 2
C EQUIPMENT ITEM N0(S).: 6, 19 )

.

.

8 OTHER (FOR DETAILED DESCRIPTION SEE SPECIFIC EQUIPMENT ITEMS)-- 2
[ EQUIPMENT ITEN N0(S).: 18, 20 )

SCHEDULE FOR COMPLETION OF CORRECTIVE ACTION (S) HAS BEEN
PROVIDED (SEE SPECIFIC EQUIPMENT ITEN FOR COMPLETION DAIE)-------- 3

[ EQUIPMENT ITEM N0(S).: 7, 9, 19 )

s===============================================================================
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Tadble 4-4

tyilledL4T LNVIHohMENT AI QP4LIFICATJ0h SUMetANY FORM
, .............=....................................

c=_ .
,

t

> "4 -

...........................a.................................
1 FRC EQUlFMLNT ITE4 WUMBENS I

,

M
..s............ns............m...............................

fg 100d
E3_. .................s.....................................................s...80028003100410051006100710081009108080!!!0121013801410851s.................................................ua....1 Pl<C prou1PFrtNTS (DESIGN A t ! Ore g A . DEFICIEWCI) ! I I I I I ! ! I I t tyao I ===-....----.--- I t 8

,t-------.--.--.-------------.. ! I i ! I t ! ! ! ! !
h ! 3 ,! 3. f* Curl.TFD EVIDE,.CE UF QUAL,IFICATION ADFOUArE----------------=---I t i ! t t P t t t i i 1 3 3 3m ! ?. ALEtHAlt SlHII.AEITY BETWEEh t%Hil dE;* f AND

1 I I $ ! ! 1 1 3 8 1 ! ! 1 3 13 I f 6 31 Gl EC I ''En ESTABLISHEp==---==-----====----=------======-------! I I tX ! I t 1 1 I ! tX I i 1X $:r | 3, Act; g.agpADATIDu rvat.UnitD AnEQuATEl.V=--------------------------! I t IX t I ! l ! -3 I I ! !X !X 5 t{} t 4 90ALIF it 0 Lit E OP kt' PLACEMENT SCHtlitfLV ! g i ! $ 1 1 1 1 I i 1 I I i 1
3 i FSTADt.tSutu (IF FfQUIRED)---------------==---====----============8 I i 1X!X !X$ $ 8X 1 8Xt I tX 4X ! !* ! S. PEOGHAM FSTABLIShtD TU !!$NTIFT AGit.G DEGhADAT10N-----==-====---*! ! ! ! ! 1 1 8 1 1 i t t 1 1 1S ! t. CH ftHLA Hl.GARDtHG AGINS SINULATION SATISFIED (IF HECUIHED)*--===8 8 3 I I I i ! I i ! ! ! I I I! 7. Cl<1Tt FI A FFGA>DII;G TEPFEH ATURE/PHtSSuHE EXPDSURI

$ ! I I i ! ! ! ! I I i ! I t ii A. - PFAF TLFFFEATUHE ADEQUA14--*=---=====------**=-===----=1 1 1 1 3 1 1 i ! 3 1 3 1 1 1 1
1 P. - PEAK PPESSURE ADEQUATL-------------------------=a------I | t ! I I I I I I I I I t t I
1 C. - DukATluu ADFQUATE------------------------------- -=====L I I I ! ! ! 1 ! I I I I t ! It D. - PLUUIRED FROFILE ENVFLOPED ADEUUATELY=========--=====--I ! ! t 8 8 1 1 1 1 I I I l ! Ii E. - STFAM EXPOSURE (IF REQUIRED) ADEUUATE----*========----=8 I ! t t ! ! L l 1 1 1 1 8 1 1
1 S. CP11tbl& htGARDING SPRAI SATISFIED--================--==--=T*----! ! I t ! I I I I I I I II II I i! 9 CbllF} I A kEGAPDING SURMLBGENCE SATISFIED-----*=--**====-===----=*t i i !X 1 3 8 8 I I I I 1 3 5 88 to. CkITFRIA REGARDING RADIATION SAT 35 TIED ====--==--*-----=======--+=1 8 8 8 8 8 8 I $ 8 8 8 3 1 8 8

g3 ! II. ChitElIA PEGARDING TEST SEQUENCE SATISFIED===--=--*-===*-====*=-*! ! # ! ! ! ! 1 8 8 8 8 8 1 1 1I I IJ. CPITEHIA krGADDING TEST FAILURFS OR SEVERE AkOMALIES 1 1 1 I l i ! I I I I ! ! ! ! I'J t (It At Y) SATISFIED ===--------*----------*==-------=========*-1 8 8 1 t 1 1 i t i 1 1 1 3 3 1t 13. CHIT >kth FEGAHvitG FilNCTIDHAL TESTING SATISFIED--------*==-------I I I I t i 1 1 I ! ! ! 1X!X ! I'

i 14. CPITtiIA REGAIDING lhSTPUMLh? ACCURACV SATISf!ED----==-==*--**==-8 8 i ! t I I i 1 8 I I IX 1X ! !
; 1 15. TEST DHH A1102 MAPGIN (I HOUR + FUACTIUh TIMER SATISFICD-- p------! I i t I I ! ! ! I I $ 8 I I Ii i Ib. CPITFJIA REGAL? DING MARGINS SAT!3FIED (NHHEG-0500, CAT. 1)==*-==-=1 ! t ! I I I 5 t I 1 8 8 1- !........................................................s..........................................................8 ................

I NFC VCAI.IFICATIstN CATFCURY (DCSIGvATIONI X . CATFGDHT) ! I t ! I I I ^! I i i 8 I I $ tI ----------=--------------- i l I I 3 I ! ! I 1 | t i 1 8
-------------------------==

8 1.A IN H I P M Eb 7 Q H A L I F 3 E D - = ------------------- ----- = = ------a *----- I t i I I ! 1 & 4 1X t t t t t! I.0 EvDIP4VH1 guALIFICATION PEN b i hG t t0D I F I C A T !0r4-.--------...--.- ! ! I t ! 'g X ?X! lX t ! I tX !X !X $
3 II.A tvu1P"ruf pHALIFICATl04 NHT P.STABLISHED-------==*--------====l X t IX 3 Xl 8 I i 1 8 8 I t i 1 3
1 II.0 6.voIP9Fht noT puAt.Ir$Eo....-------------.----=---------------I ! ! ! I t t i I I I i 1 | t 'g
I ti.C F Vt'IP Eur SAtlSFIES ALL REVHIPEMENTS EXCEPT I I I I I i | t I t i I I I I 3I (0/ I.1 FI FD '.IFE OR bEPl.ACEkt hT SCHEDULE JUSTIFIED ====,----*----I ! ! I tX| | | X t iI I i ! 3 3 1
1 III.A LUlflP1FN1 84ESPT FROM JUALIfICAflHH--**---==-------==-------=1 1Xl ! ! I t I ! ! ! ! ! ! $ tt III.b I:vulptEuf us.: ?u FHE 3CDPE of THE PEWIEa----------- b--------! I t ! I i 1 1 ! ! I ! 3 1 8

"i

|0i IV DHCH1EnTAttow kuT t 1 1 i i I t ! t 1 1 I I.............................'qADE AVAILAPLE----------------==----=------! *

...........................................................................................r............ I
I CnPPfrif vP ACTIshe SPLCIFItD (DEbl6HAflout X . ACTlu4 SPECIFIED) ! I ! I i | I I I I i t ! I 3 I ()3 -.-------.-----.-.--...-.-. -.----..-..-.-.---.----.------.---- g g g I g I g ! g g g g g g i g p,
t 3. Et"8 3 r"sw t erPl.ACFWEHT WITH QHA).lFitt,tyu!Pg6kT------.. -------*--! ! ! I t 1 iX t !I ! I l !X $A 3 8 LA
I 2. EpulPrFDT fUbitICAT10N====------= .-----====-----*=------..---p- ! ! ! 1 1 1 3 $ 1 j 3 1 1 8 8gg '4

dn.
1 3. I VU IP"F % T Ptl HC AT I D1 Abo vE 1HE sbbnti t4MCL LEVEL-*--==--===*-----! ! I I I I I t I t i i ! I I 43 4 kFl.nC A s E 0.8 niitt s.D EQUIP 1E.87 FPere PAu1Afto's SouvrE--==-----...---t ! ! 1 1 8 8 8 3 3 I ! ! I i p
I 5. btHitY e4Al.IFtratlins i+v Atsutriotas. TtSTIs.6/ApALYSIS--------------! I I 1 1 8 8 8. I i 1 5 1 I t t 00
! o. F VHIP"Lo r trts.hr At tus: To A t i Lb I:14 f Pe r- e t:t? 1 -------------== ==-===-- ! ! I I 1 t- t I t 8 8 I I I I 1
1 1 Vr AI.IVir A I Ief: 11518~6 0F EJHIPvtl.t tw PF ot.h t S M ------------------ * ! ! ! ! ! IX t I ! ! I ! ! 1 I
I N. minFF t._ stt SP6 CirIC e VHIPwt h1 I TI * I F C H t:r K hx -_)-a-a---------! ! ! ! I i t i 1 1 ! ! ! 1 I t
! I I I ! ! !- I t ! I I I ! ! I I !
! 5016 e usa a w re.t Pl.tt io : ut Co itotare..tC so..(s) i;.u ITFu Pejo v i ot:b--- t i 1 : I t !X t !A i 1 1 1 ! ! !
.....=........za..=....r..............s................=s....................r.......................................r..............
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Table 4-4 (cont.)

EVdif at7T EleViltDNNLNTAL QUALIFICAflun SUANAHI FORM
sasssaasssssssssssssssssssssssssssaszusssssssssssa

E5 sssssssssssssssssssssssssssssssazzsassssssssssssssssssssssssac_
> "4 i FRC EQUIPMENT ITEM NUMbEMS 1

sasssssssssssssssssssssssssssssssssssssssssssssssssssssssssasE' *

3 1016t08780181019802020211022162380248025102610218028102910301
EE sassanssazzassassssssssssssssssssssssssssssssssssssssssssssssssssssssssscasss:s=ussssssssamaassansusassassammassssaussssssssssssssas

E3 i NHC FEsuli t eChTS (pESIGr.attuus x a ULFIClENCY) j i ! ! ! ! 1 3 8 i ! t I t ! ! 1

-..--.--- -.---. ---....-....-------...- ---.= . I I i ! ! $ 1 I l ! I I , 8 I iyao i
8. bu unthTEo EVIDEPCE OF QuAbtF1CA11DN ADEQUATE ===============.-===8 1 1 1 1 3 1 1 1 3 8 8 1 1 8 8

3 8 r

1 2. ADE0HATI StitII.AFITY DETaFEN EQUIPNFlaf Attp 5 i t i I i i 1 1 1 1 3 8 8 1 I
|3[F 3 1051 SetCliitt LSTAHLISHCp========-**====----==========--=========1 1 A 8 811 ! ! ! I i ! t i t !

i 3. AGING I.tbEADAltun EVALUATED ADEUUATEl.V-----------=--==---*===----I i 1X ! lX 1 I i iX I i 1 8 8 8 I

() ! 4. OHAhlVIsp LtVE OR PEPLACEMENT SCHEDULL I I ! t y! ! 1 1 I i 3 3 I ! !
I ESTADI.luit" (!r PEQUIRED)===================-----------====--==--I ! ! 1 i ! 8 8X 1 1X !X 4X ! ! ! !

1 5. i+0GHAH tSTAHLISHE0 TO IDENT!FY AGit;G DEGHA0ATiUN===----=========l ! ! ! ! ! 1 1 I I I i ! ! $ $

1 6. rkI TEHI A FLGAHDING AGING SIMULATIUh SATISFIED (If HEQUlHED)-=====l ! | 1 1 I i 3 I ! ! I I i 1 3

8 1. CHiltHIA OtG8HOItG TEAPERATURE/PHE55Uhr LAPGduPEI ! ! ! I ! ! ! | 8 8 8 8 I t i 1

I A. - IEAK TEPPERATURE ADEQUATE ============--=======-========8 | 1 8 8 8 8 8 I I I I ! ! I i

! D . - l't: A k PitE 55UNE ADEQU AT E=--= ==--=======------------=== === l i ! I I I I I .8 I I I I I I I
C. * DurATInN ADEQUATE==============-------~~~---*-------===! ! ! 1 ! | 1 1 8 i l i ! ! ! !

1 D. - 6Euu!HLD PHDFILE ENVELOPED AIEQUATELY-==============*==l ! ! I I ! 3 1 1 1 1 8 ! | ! 1

1 E. - StrAM EXPOSUHE (IF REQU1FEpJ ADEQUATE ======---=========l ! ! I I I ! I i ! I I i t ! !
1 N. CitTtHIA FEGAkDII.C SPRAY SAT!8FILD-======= -----========-------==$ 8 i ! ! $ $ $ I I I ! ! I I I
I 9. Cr t f 5.l:IA PFGARDikG SUMMERGENCE SAT!5FIED-*--=====----============l i I ! ! I I i 1X ! tX l ! ! 1 1

1 10 CHITr.I:IA FECARDING rat 15ATION SAfl5FIED==================--======*l i ! i ! ! I i ! t 8 i ! i ! !
1 II. CilftPIA pl.GAPDirG TEST SLUUENCE SAfl5FtED==---==========**======l ! ! ! ! 1 I I I I i ! ! I I I

43 i ! l i i ! I i i ! l i ! ! I II i 12. CF ITERI A PEGARDING IEST FAILURES OH SEVEME AhohALIES i
OD g (gy ggyg 3gygggggg..................................... ....g g gg g gg g g g g g g g g g ,g g

i 13+ CHITLPIA PLGAkD1hG FUNCT10dAL TESTING $ATISFIED==========---=====$ $ 8 8 1 1 1 1 I I I $ 8 8 8 I
i 14. CN IT El'I A F EGANDlHC INSTRUMEN T ACCUR ACT S ATISF IE0================-1 1 I I I ! ! 1 8 8 8 8 8 8 8 8

1 15. TEST l!Hf(ATION H7PGIN (I HOUR + FUNCTIDh T11E) SATISFIED--========! 1 i ! ! ! I 1 8 I i ! ! ! i i
i 14. CFITtRIA ptGANDIbG HAFGINS SAfl5FIED (NUSEG-0588, CAT. 1)========4 3 8 8 I t 8 i ! ! 8 8 I I 3 I
assasssssssssssamassasssssssssssa'asesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssamansassamassessasssa
! upC UHALlrICAfici. CATEGORY (DESIGl* AT j ud t X s CATEGUNY) I t ! ! 1 8 1 1 I .8 8 8 8 1 8 8

1 ------=-===-----------=-== ===-=---=----============== 1 i t ! I I I i ! I I i 1 1 1 !

t 1.A tvulistui puALitILD--==-=-==---====-=---======-=-----==-=====t 3 8 1 .I ! i i t I !X 11 113
1 1.R f:VUlI+ttr QUAR!FICATIUM PEPDING NUDIFICAfl0N===--===--====-==! ! ! IX 1 I t ! $ 4 1 3 i ! ! 1

?
| 1 II.A tvDifetMr UUAl.IFICATION kOT LSTAuLISHED-======--=============l ! ! I I 8 8 8 8X 1 lXl ! ! ! !

| 1 II.n t vu l Pa t *: T Pu f Q U A l.l F I ED----= =----------- =--* = =--====- ==---= 1 8 IX 3 1X t I i ! 1 i ! ! ! i !
' t II.c EeulPS.Let SATISFIES At.L REQutHLHENTS EXCEPT I I i ! i ! ! ! ! I i i ! i ! 8

J VD7 f,I F I VD 1.IFE OH PEPt.ACLMErf SChtbOLE JUSTIFILD======*-=====l ! ! 1 ! ! ! 11! !I t iX ! 't 8 i
! Ill.A t:QU I P"Ef f L Alf'P T FPO4 QU AL I F I C AT !ut--==---====-----=-~~------! ! ! ! I ! ! I i i 1 1 I I I I pq

! III.h FVHIP"L%f 601 $N TNC ECHPE OF THE PhWlE.===*--==---=--**====*! ! ! I i t i i t i t i t i t !

! IV emCpM E . r A r t er 7,u r 4 A D E A V A 18. ABLE==----==----===== ====-======= ! X 1X ! 1 ! lX !X t 1 'l I i ! ! ! 1

asassss:ssazzmazzazmazzssassssssanzesssssssssssssssssssssssssssamarassassssasussssassassassassansaussssssssssssssssssssssssssssammas
| C9HFFCTIbL AC1804 SPt:CIFIED (DESIGN A TItha t Xa ACT!Uri SPECIFIED) I I I I 1 1 1 1 ! I i i I I 1 i Ln

! ..........-=..-----..-....- ...--..........~.....-...-.-....... I g g g g 8 3 g I g g g g g ! g PJ

IEPLAcEptHT wtTH o Abtrfth 490lP4KMT=====--=======-----! ! I ! ! I ! ! ! I ! ! I i ! ! []nt t. E0utroral
! 2. rC u l pt E re f r HC i f l C A f f D N =*-= = = = = == =--= = = == = = = =--= == = = = = = = =---*-= = = = 8 1 ! t i ! ! ! ! ! ! ! I i i ! g

1 3. E99fPhtdi Fil.0CAffDd AHudE THE SbbCEHG6oCE LEVEL-=--=======--====l ! ! I I I t ! ! I ! I i 1 I i Ln

! 4. Fel.HC%rE THe Sf TIE.LD LVillPME4 r Fkutt HADLATIOy 40URCF-=========-====! I t I ! !. 1 1 1 I i 1 2 3 4 ! Pd
OD

i 5. vtiIFi Ubal.I F 8 C Al lips uV Aun IT inn Al. T FhT IdG/ A8. ALYS15===-------====! ! ( ! ! ! ! ! I ! ! 1 8 8 8 !
! n. tvuls i t e t vt l.or Ar i n.a to A lit.D twirtro ,.emi.----------------------! I i 1 1 1 2 1 ! I t- 1 I ! I I
i 7. U0Al.lFIC4rlo. TESTING 00 EQHIrsirtl le PsaGkrus-------------------! ! ! !A t I t I t ! ! ! I i ! !
! p. olar.P ( at e: stEttrlC LautriEu? Ilt* IF CH.ceED_.)----==-------! ! !A ! 1x! t I ! ! ! I t 'l ! l'

I i ! I '! ! ! ! ! I i 1- ! ! ! ! !

i britbul# tok rn 'en.or a ns or C wHtrTivt AC11o e t:0 heb PEll. PHUVIDED---! ! ! ! 4 1 1 ! I t ! I I ! ! ! I
sassasessassassassassassassasazzmazzssmaassassssssssazzass=mssssssssssssssssssssssssssssssssssssssssssazzassmassammassassassammassus

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

E # eole w.r Eevlboet' ENTAL UUALIFIC4Tlu:. suaM ARY tunac=a ans.. ,,.azassassassassassansssssasssamassazzssss
>q

3 aussssssas=ussssssssssssssssssssssssssssssssssssssssssssssans
3 8 iPC EQUIPAENT 11EM VJMbtHS 1
!E sassasassassassazzasasssusssssssssssssssssssssssssssssssssssa

I E3 8038to3280338034t03510361037803W1039104030411 !

p|po mass ==ssassassasssaan9assssssssssssssssssse.smaassassmasassassassassasssaarssssssssssssssssssssssssssssssssssssssssssssssuamasassassa
t wrc rEuplottchTS (des t Gr. A r a t.a s x : oEs tCituCy3 1 1 I t t g i i I g i ! g,

g, 1 ---===---------- g g g g g g g g g g g g g-----------------------------

Q=r
t 1. PoconrcTFD FvtDFncF. 06 00ALIFICAT!uy Antuuhrt--------------------! ! t t i ! t 1 1 8 g g

I 2. AprouATr stall.AktTr ttETbEEN EVHIPAEPT A'io I I t i ! ! I | t ! 8 8 g(r) ! IEST SPECI.itN 6b7AHLISHED=-===---==-==--===-==--------------**--*! ! ! ! ! ! I lX tX lX tX $ 3
,

* Q-
E ! 3. AGiuG l'8GPADATION EWALUATED ADEuuA1t:LY -=========--====---------=1 3 1 1 1 3 8 1 1 ! t I t

! 4 QUAI,trar:D I,IFE on pFPLACEMEh? SCHEDULL ! ! ! | t t I I ! t 8 i !$ ! ESTAhl.15HtD (It HE0HIHED)===============--===========-----------=1 8 8 1 1 1 | | ! 1 I t 3
3 5. PbuGH Ae FSTAnLIS4tD TO IDE4TIFY AGIhG DEGHADAT10W--======--------! 1 8 ! ! I i ! ! I i t i
! 6 CHillplA HtGAHDING AGING SIMULAflub SATISFIED (IF REQUIRED)-====-1 1 8 8 8 i i ! ! ! ! I I
! 7. Cb!Ti t! A PE GAhDir:G 1E'lPLH ATURE/PHESSuPE EXPOSUPEs I t I l ! i t I l ! ! I t
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4.3 METHODOIDGY USED BY ThE LICENSEE

This section includes observations concerning the Licensee's
qualification methodology presented in the response [5] to the NRC SER.

4.3.1 Completeness of Safety-Related Equipment List

Section 3.1 of the NRC SER [4] identified the following concern:

" Display instrumentation which provides information for the reactor
operators to aid them in the safe handling of the plant was not
specifically identified by the licensee. A complete list of all display
instrumentation mentioned in the LOCA and HELB amergency procedures must
be provided. Equipment qualification information in the form of summary
sheets should be provided for all components of the display instrumenta-
tion exposed to harsh environments. Instrumentation which is not
considered to be safety related but which is mentioned in the emergency
procedure should appear on the list. For these instruments, (1)
justification should be provided for not considering the instrument -
safety related and (2) assurance should be provided that its subsequent
failure will not mislead the operator or adversely affect the mitigation
of the consequences of the accident. The environment qualification of
post-accident sampling and monitoring and radiation monitoring equipmentt

is closely related to the review of the TMI Lessons-Learned modifications
and will be performed in conjunction with that review.

The licensee identified 661 items of equipment which were assessed by the
staff."

In response to this concern, the Licensee stated [5]:

"In accordance with the requirements of NUREG-0588, Alabama Power Company
has conducted a review of the Emergency Operating Procedures to verify
that equipment utilized by the operator for accident mitigation and that
could be subjected to the accident environment is adequately qualified to
perform its function. This review has determined that the subject-
instruments are adequately qualified to perform their intended function.
Component work sheets have been completed for required instrumentation in
the harsh environment.

With reference to instruments which are not fully qualified for the
environment resulting from a HELB inside containment, these were included'

in the E0P's solely as a source of additional information for the opera-
tor. These instruments could be deleted from the E0P's if qualification
for HELB inside containment was the sole determining factor for incorpora-
tion. These instruments, should they fail, would not mislead the operator
because operators are trained to take actions based on a combination of
plant parameters rather than indication from a single instrument. In
addition, as part of the human factors review conducted by the NRC in the

4-10
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licensing of Farley 2, the E0P's were reviewed and approved by the NRC,
taking into account the fact that in some cases non qualified instrumenta-
tion was listed. A listing of these instruments with appropriate
justification is provided in the following attachment."

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

the NRC concera. Refer to Appendix C of this TER for further details.

4.3.2 Containment Spray System

Section 3.2 of the NRC SER [4] identified the following concern:

"During this review, the staf f assumed that for plants designed and
equipped with an automatic containment spray system which satisfies the
single-failure criterion, the main-steam-line-break (MSLB) environmental
conditions are enveloped by the large-break-LOCA environmental conditions.
The staff assumed, and requires the licensee to verify, that the contain-
ment spray system is not subjected to a disabling eingle-component
failure and therefore satisfies the requirements of Section 4.2.1 of the
DOR guidelines."

The Licensee did not respond to the NRC concern.

4.3.3 Environmental Service Conditions

4.3.3.1 Temperature, Pressure, and Humidity Conditions Inside Containment

Section 3.3 of the NRC SER [4] identified the following concern:

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

Max Temp (*F) Max Press (psig) Humidity (%)

LOCA 300 47.5 100
MSLB 381 44.8 10 0

The staff has concluded that the minimum temperature profile for
equipment qualification purposes should include a margin to account for
higher-than-average temperatures in the upper regions of the containment
that can exist due to stratification, especially following 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 postulated
LOCA or MSLB, whichever is controlling, as to potential adverse
environmental effects on equipment.

_nklin Resea_rch _ Center_ ,
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The licensee 's temperature profile does not appear to fully envelop in
all cases the saturation temperature profile recommended by the staff.
The peak temperature and peak pressure conditions do not occur at the
same time. The saturation temperature of 295*F at the pressure of 47.5'

! psig should be used instead. The licensee temperature of 272*F at 47.5
psig does not satisfy the above requirement. The licensee should update
his equipment summary tables to reflect this change. If there is any

equipment that does not meet the staff _ position, the licensee must either
provide justification that the equipment wi. ' perform its intended'

function under the specified conditions or prs. *se corrective action.

i

The licensee has provided the results of the analyais, which was
performed based on the NUREG-0588, to predict the equipment surface

,' temperature during the MSLB event. Furthermore, the licensee has also

provided information to show that equipment qualification temperature is
higher than expected equipment surface temperature during the MSLB,

event. However, the licensee has failed to list hiyher equipment surf ace'

temperature as the required temperature in the Component Evaluation
Worksheets. The Licensee is requested to update the Component Evaluation
Worksheets to reflect the higher equipment entface temperature expected4

due to the MSLB event as the required temperature."

The Licensee responded to the NRC concern as follows [5]:
;

"The containment pressure / temperature analysis and calculations of the
equipment surface temperature in the harsh environment are performed
using the Bechtel 00PATTA computer program. 00PATTA was derived from the
00MTEMPT program written for the Loss-of-Fluid Test (LOFT) program. A'

der. ailed description of COPATTA is contained in Bechtel Topical Report
,

BN-TOP-3, Revision 4, ' Performance and Sizing of Dry Pressure Contain-
j ments.' This report has been reviewed and approved by the NRC.

The following discussion outlines the procedures used to model the
temperature response of safety-related electrical equipment following a ,

postulated main steam line break (MSIA). The methodology which is used
to calculate the heat transfer rates to the surface of a component is '

taken from the NRC Interim Evaluation Model for Equipment Qualification,
NUREG 0588. An outline of this metnodology, which is programmed into the
containment analysis code COPATTA, is given in section II.B.l. In

section II.B.2 the modeling of a solenoid valve typical of those used in
the Farley containment is shown to demonstrate the specific modeling'

techniques used.
,

II.B.1 METHODOIDGY FOR SAFETY RELATED COMPONENT THERMAL ANALYSIS IN
SUPERHEATED CONTAllMENTS

Component thermal analyses may be performed to justify environmental
qualification test conditions less than those calculated during the
containment environmental response calculation. The thermal analysis

4-12.
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should be performed for the potential points of component failure such as -
,

thin cross-sections and temperature-sensitive parts where thermal stress-
ing, temperature-related degradation, steam or chemical interaction at
elevated temperatures, or other thermal effects could result in failure
of the components electrically or mechanically. The heat transfer rate
to components is calculated as follows:

a. Condensing heat transfer rate

q/A = hcd * (T - T )w
.

where q/A = component surface heat flux

hcd = the larger of 4x Tagami Correlation or 4x
Uchida Correladon

T = saturation temperature (dew point)s

T = component surface tempe rature.w

Both the Uchida and Tagami Correlations are empirical condensing heat
transfer relationships. The Uchida Correlation is based on the ratio
of steam to air masses. The Tagami Correlation is based on the frr.e
containment volume and the ratio of instantaneous to maximum energy

'

release rates.
.

b. Convective heat transfer

A convective heat transfer coefficien't should be used when the
condensing heat flux is calculated to be less than the convective
heat flux. During the blowdown period, a forced convection heat
transfer correlation is used. For example:

Nu = C ( Re)n

where Nu = Nusselt No.
Re = Reynolds No.
C,n = empirical constants dependent on geometry and

Reynolds No.

The velocity used in the evaluation of Reynolds Number is
determined as follows: .

V = 25 "BD

CONT

where V' = veolcity in ft/sec
= the blowdown rate in Ibm /hrMBD

3VCONT = containment volume in f t
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Af ter the blowdown has ceased or reduced to a negligibly low value, a
natural convection heat transfer correlation is acceptable. However, use
of a natural convection heat transfer coefficient must be fully justified.

whenever used (hconvection = 2.0).
,

II.B.2 COMPONENT MODELING

As an example of the modeling techniques used, the model of a three-way
direct-acting solenoid valve manufactured by the Automatic Switch Company
is presented in this section. This solenoid valve is typical of those in f
the Farley containment. Figure 1 [ Figure 4-1 of this TER] shows several
scaled views of the component including its internal construction. The
critical region to be analyzed here is the upper housing, a four inch
diameter circular cylinder, which contains the core assembly and. coil
used to energize che valve.

An implicit finite difference solution of the one-dimensional multi-
region transient heat conduction equation is employed to determine the

'

component's thernal response.
;

Mesh points, which define the length of nodes, are placed so that they
lie on the external boundaries of the component, at the interface between
materials, and at equal intervals between the interfaces and boundaries.
The COPATTA computer code used for this analysis allows up to 20 material
regions and 101 mesh points per component. A coeponent is modeled, as
appropriate, in a rectangular, a cylindrical, or a spherical geometry.

Figure 2 [ Figure 4-2 of this TER] is a diagram of the valve, modeled as a
cyltnder with the center line on the left and the cylinder surface on the
right. Th( material regions from left to right correspond to the steel
core assembly with 15 nodes, the copper coil with 10 nodes, the steel
coil housing with 10 nodes, the air gap separating the coil and housing
with 40 nodes, and the painted steel upper housing with 15 nodes in the
steel and 5 nodes in the paint.

Typical thermal conductivities and volumetric heat capacities for each
material are also given in Figure 2. The valves characteristic length of

2.75 inches, the height of the solenoid valve, is used in the calculation
of the time dependent convective heat transfer coefficient described in
section iib. As the component is symmetrical, left side centerline
boundary condition is insulated (no heat transfer). The right side
surface is exposed to the containment MSLB atmosphere.

The component's temperature distribution is hence calculated by the
COPATTA computer code for limiting MSLB transients. From this, the
maximum surface temperature of the component can be identified and used
to determined if a component is qualified for the MSLB environment.

00 renidin Research Center,

i A Deueman of The Frenten insamme

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



1

!

TER-C5257-518
3 j nua.

s aia
,

*

.

I. ' * " ' ~
f | : 1-

- 1
' . . ... Dj -..-

|| '. hj '5 $ |
'

ww . J __. sq f!
-

1.2 N \---

-x
'*

' - -2'

'hq3M~ - -

1

i f, - J, _

#-

l |:j 30TT03 VID;-

8f6 ,

SIDE VIEW
IUTE?.TJJ,,S

.\
-

| ff
4 .

st
,

it ..

k1f,h
"

FIGURE SUPPLIED
T

.+
BY THE LICENSEE

sQ'
")i .

SOLEN 0ID VALVE

M FIGU.".E 1
i

SIDE VIIW

Figure 4-1. Solenoid Valve (Licensee Figure 1)

nklin Research Center
A Danson of The Frank #n Insutute

-

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



TER-C5257-518
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Temperatures reported as qualification temperatures were in all cases the
measured ambient temperature. However, analysis shows that for the
qualification test steam envrionment, the equipment surface temperature
and ambient temperature are essentially identical. Using the calculation
methodology previously described the surface temperature was calculated
as a function of autoclave temperature and time. For this analysis only
lx Uchida is used to conservatively calculate the heat transport to the
modelled components.

The component's surface tr.mperature approaches within 3*F of the ambient
temperature in no more thca about 200 seconds in a saturated steam

environment. This is true of all the components types modelled. Sinc.e
the qualification test procedure for all components maintained the
temperature above the qualification temperature for a period of at leact
20 to 240 minutes, owe judge the companents to be qualified.

Component Evaluation Worksheets will not be updated to reflect the higher
equipment surface temperature expected due to the MS13 event. These
higher temperatures have been reported in Table B.1-1."

,

The Licensee has responded to the NRC concern. Since the Licensee is
responsible for identifying the environments, the parameters identified by the
Licensee have been used in the evaluations contained in this Technical'

Evaluation Report. These parameters are reproduced in Appendix A.

4.3.3.2 Nuclear Radiation Dose (Inside and Outside Containment)
:

Section 3.8 of the NRC SER [4] identified the following concern:

"The licensee has provided values for the radiation levels postulated to
exist following a LOCA. The application and methodology employed to
determine these values were presented to the licensee as part of the NRC

' staff criteria contained in the DOR guidelines, in NUREC-0588, and in the
guidance provided in IEB-79-01B, Supplement 2. Therefore, for this
review, the staff has assumed that, unless otherwise noted, the values
provided have been determined in accordance with the prescribed criteria.
The staff review determined that the values to which equipment was
qualified enveloped the requirements identified by the licensee.

The value required by the licensee inside containment is an integrated
dose of 5 x 107 rads to 1 x 108 rads. This value envelopes the
minimum requirements of NUREG-0588 and is therefore acceptable.

The licensee has not provided the range of required values outside
containment used to specify limiting radiation levels within the
auxiliary building. These values must be provided, and they should -

consider the radiation levels influenced by the source term methodology
associated with post-LOCA recirculation fluid lines. The licensee must

nidin Research Center
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provide this range along with any corrections necessary for the
associated summary sheets."

In response to this concern, the Licensee stated '[5]:

"The range of required values outside the containment used to epecify
limiting radiation levels within the auxiliary building has been provided
previously in Section C.4 of the NUREG 0588 submittal. The source term
methodology associated with post-LOCA recirculation fluid lines was used
to establish dose rates and integrated doscs for each affected component.
The radiation qualification level of each component was then compared to

,

1 the calculated dose."

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

the NRC concern.

4.3.4 Chemical Spray i

Section 3.6 of the NRC SER [4] identified the following concern:

"The licensee's FSAR value for the chemical concentration is 2000 ppm
boric acid solution; the exact volume percent used by the vendor for
qualification testing should be verified by the licensee. Therefore, for-

the purpose of this review, the effects of chemical spray will be
considered unresolved. The staf f will review the licensee's response'

when it is submitted and discuss the resolution in a supplemental report."

In response to this concern, the Licensee stated [5]:

"In all cases the chemical spray portion of the equipment qualification
tests utilized a boric acid solution concentration that meets or exceeds
the Farley FSAR value of 2000 ppm boric acid. These concentrationt are
further delineated in Section III of this appendix."

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

the NRC concern.

4.3.5 Su bmergence

Section 3.5 of the NRC SER [4] identified.the following concern:

"The maximum submergence levels have been established and assessed by the
licensee. Unless otherwise noted, the staf f assumed for this review that
the methocology employed by the licensee is in accordance with the
appropriate criteria as established by Commission Memorandum and Order
CLI-8 0-21.

,

i

|
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The licensee 's values for maximum submergence are 115 ft 0 in. in the
containment and 130 f t 5 in. in the main steam room. Equipment below
these levels has been identified by the licensee, along with some
justifications. The licensee identified 51 safety-related electrical
components for Unic 2 as having the potential for becoming submerged
af ter a postulated event.

In these instances, the licensee stated that the components in question
perform their function before becoming submerged and are not required to
operate after an HELB. In each of these cases, the licensee should
provide an assessment of the failure modes associated with submergence.
The licensee should also provide assurance that the subsequent failure of
these components will not adversely affect any other safety functions or
mislead an operator. Additionally, the licensee should discuss operating
time, across the spectrum of events, in relation to the time of submer-
gence. If the results of the licensee's assessment are acceptable, then
these components may be exempt from the submergence parameter of
qualification." .

,

In response to this concern, the Licensee stated [5]:

"Of the 51 safety related electrical components previously identified as
having a potential for becoming submerged after a postulated event, all
but 13 have been relocated above the flood level. These thirteen compon-
ents are located in the containment, and include mdtor operated valves ,
solenoio valves and limit switches. In all cases, they will have
performed their safety function before becoming submerged. Refer to
Table II.C-1 for a comparison of operating time vs. submergence time. A
f ailure mode and effects analysis for'the three types of components is
also provided.

To assure that those components potentially exposed to submergence will
have completed their safety related function prior to being submerged,
the rate of containment flooding was calculated. Then, based on the
equipment elevation, the time to submergence was determined. The results'
are presented below:

TABLE II.C-1

Component El. Time to Function Time to Submergence

Q2E21ZS8149A 111' 30 sec. 1260 sec.

Q2E21ZS8149B 111' 30 sec. 1260 sec.

Q2E21ZS8149C 111' 30 sec. 1260 sec.

Q2E21V038A (MOV8808A) 111'-6" 30 sec. 1390 sec.

Q2E21V038B (MOV8808B) 112'-6" 30 sec. 1660 sec.

Q2E21V038C (MOV8808C) 113'-6" 30 sec. 1950 sec.

4-19
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TABLE II.C-1 (Cont.)

Component El. Time to Function Time to Submergence

N2G21SV1003B 110' 30 sec. 983 sec.

N2G21ZS1003B 110' 30 sec. 983 sec.

N2G21ZS3376 10 9 ' 30 rec. 714 sec.

N2G6215V3376 109' 30 sec. 714 sec.

Q2E21SV8149AB lil' 30 sec. 1260 sec.

Q2E21SV8149BB lil' 30 sec. 1260 sec.

Q2E21SV8149CB lil' 30 sec. 1260 sec."

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

the NRC concern.

4.3.6 Aging and Qualified Life

Section 3.7 of the NRC SER [4] identified the following concern:

"NUREG-0588 C:tegory II delineates two aging program requirements. Valve
operators committed to IEEE Standard 382-1972 and motors committed to
IEEE Standard 334-1971 must meet the category I requirements of the
NUREG. This requires the establishment of a qualified life, with
maintenance / replacement schedules based on the findings. All other
equipment must be subjected to an aging program which identifies
aging-susceptible materials within the components. Additionally, the
staff requires that the licensee

(1) establish an ongoing program to review surveillance and maintenance
records to identify potential age-related degradations;

(2) establish component maintenance and replacement schedules which
include considerations of aging characteristics of the installed
c ompon en'. s .

The licensee identified a number of equipment items for which a specified
qualified life was established (for example, 5 years, 15 years, or 40
years). In its assessment of these submittals, the staf4Fdid not review
the adequacy of the methodology nor the basis used to arrive at these
values; the staff has assumed that the established values are based on
state-of-the-art technology and are acceptable.

nidin Research Center
A Ohnman d The Franien insamte
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TER-C5257-518

For this r3 view, however, the staff requires that the licensee submit
supplemental information to verify and identify the degree of conformance
to the above requirements. The response should include all the equipment
identified as required to maintain functional operability in harsh
enviornments.

The licensee indicated that this phase of the response is outstanding and
that the review is in progress. The staff will revicw the licensee's>

response when it is submitted and discuss its evaluation in a supplacental'
report."

In response to this concern, the Licensee stated [5]:

"The safety-related valve operators and motors have been qualified by
testing to meet the requirements of IEEE 382-1972 and IEEE-334-1971
respec tively. For this equipment, the requirements of NUREG 0588,
Category I, Section 4 have been met.

i

For other equipment covered by the response to NUREG 0583 where artificial
(accelerated) aging methods were employed to demonstrate qualified life,
the methodology in documented form has been extracted and condensed, and
is presented in Section III for each type of equipment.

Where qualified life is demonstrated by methods other than accelerated
aging, the me'thodology, together with appropriate justification for its

; use has been provided.
!

)' For equipment with no aging credentials, a qualified life has been
: established using analytical methodology based ou Arrhenius models, which
'

is acceptable to the staff. ' Weak link' age susceptible materials have
been identified, and used as the basis for establishing qualified life of
the equipment. Alabama Power Company will evaluate and review current
surveillance and maintenance programs for possible modification for
monitoring or potential age-related degradation and replacement
schedules."

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

the NRC concern.
i

.

!

!

nkin Research Center
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4.4 EQUIPMENT ENVIR0! MENTAL QUALIFICATION EVALUATION

The evaluation presented in this section of the report includes, for each
equipment item, completed equipment environmental qualification review
checksheets (partially handwri:: ten) which present both the technical
information necessary to conduct the review and the results of the evaluation.

f

4-22
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A NRC C:ntr:ct N3. NRC-03-79-118
lj00bsnklin Research Center FRC Pr: Ject NS. CS257 Pcg3

A Dwiseon of The Frankhn institute FRC Assignment No.13 |o
20th and Race Streets. FMa-. Pa 19103 (215) 448-1000 FRCTask No. 5/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1

EQUIPMENT ITEM NO. 1
MOTORIZED VALVE ACTUATOR LOCATED IN THE MAIN STEAM ROOM, ELEV. 137'5"
LIMITORQUE MODEL SMB; SIZES 1, 4T
REQUIRED OPERATINC TIME: 1 HOUR
TFR CHECKSHEET NO. 1
LICEWSEE REFERENCE (S): 706
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3232A, B, C; (Q2N21V001A-B,

B-B, C-B))
SERVICE: FEEDWATER SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.15.2 [5]
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3350A, B, C; (Q2N23V001A, B,

C))
SERVICE: AUXILIARY FEEDWATER
LICENSEE SUBMITTAL: SCtW(S): C.2.16.3 [5]

i

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, 3L, k , 56

System Consideration Review -42, it, 4-, ed, ee, si-

Equipment Environmental Qualification R view Sa, Sb, Sc, 5d, Se, 5f,
5g , Sh, -S i, j

Installed TMI Lessons Learned Implementation -52, 55
Equipment Summary

Maintenance and Replacement Schedule Summary -72, 75, 7;
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#x NRC Contract Ns. NRC 03-79-118
Ubrsnklin Rsseirch Crntir FRC Project N3. CS257 Pag 3

A Dr.isen of The Fr:nkhn Instuti FRC Assignment N3.13 |b
20th and Race Streets. Phila,. Pa. 19103 (215) 448 1000 FRCTask No. 57 Y

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. I

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

Tne Licensee (has/besmeet) provided a response to the SER concerns.

N 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 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 correcive
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

III.a cualification Not Establisheci III.b Not in Scope

II.b Not Qualified IV Documentation Not Available
|
|

1

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



NRC Contract Na NRC-03-79-118
00 Funklin Rrsench Ccntu - FRC Project N2. C5257 PPO

A Dmson of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. T/I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
AdIquate Similarity Between Equipment and Test Specimen Established Y
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 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 Satisfis<8 (NUREG-0588, Cat. I)

DESIGNATION:

| NRC CUALIFICATION CATEGORY X = CATEGORY

|

| I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not EstabliJhed X
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification

,

| III.D Equipment Not in the Scope of the Qualification Review
( IV Documentation Not Made Available
1

:

i
1

l
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YOpOJ Franklin Riseirch Csnt:r
NRC Contract N3. NRC-03-79-118
FRC Project No. C5257 P g3

A Dwison of The Frrnkhn Incuti FRC Assignment Nr.13 30
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 9I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. /

CCHPONF.NT r HOV's - OUTStim E:(11TAlfat;NT

*NRC DFFICTFfg APCo RESPONSE

ACIM; Type test accelerated aging techniques were used to thermally age the
motor oper.sted valves to meet the requiremante of IEEE 332-72. Arrhenius
techniques were used to establish a quellfled life. Based on thle methodology,
qualified life of 40 years was astablished

.

I

e

I

1

1
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& NRC Contract Nr. NRC-03-79-118
l!OOU Frenidin Rese:rch Csntir FRC Project N . C5257 P:g3

A Dmsion of The Frankhn Institute FRC Assignment No.13 50
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. 5/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /

I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !
EQUIPMENT DESCRIPTION ! ! !
Equipment Type !MVA ! MOTORIZED VALVE ACTUATORI

! _! !
Mcufacturer's Name ! L l WIC'Nt ! LIMITORQUE !
(5.2.2/-/-) ! ! !

! ! !
Model Number ( 5. 2. 2/-/-) ISMO) SIEe5 ! SMS-0 !

11,4T ! !
Serial Number ! * 189835(0/N 600456-A) . NOTE A

. . .

Features / Mounting ! MCT w n rep ! RE2,IANCE CLASS RH INSUL. *% - N OTU b
(5.2.6/-/-) { MOTOR,ID#2Y267074A1EZ, f

'

TYPE P. *

Connections / Interfaces !N8'8' SIN O! CONTE 0L & POWER LEADS I N N IS(5.2.6/-/-) ! ! THRU FLEXIBLE, PRESSUREv f
I
ndeu STERw) TIGHT CONDUIT *

Location / Elevation
[z t sn'-o''{ AUTCCLAVE

*

Equipment ID No. See- .b! -

! ! !
QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
Report ID Number ! ! 600456 !

! ! !
Report Date ! ! 751201 !

! ! !
Issued by ! ! L1.IITORQUE !

! ! !
Prepare-1 for '

' LIMITORQUE !-

!. .

Referenced Reports ! ! LOCKHEED 352J-4811 !
! ! !

Qualification Method ! ! SIMULTANEOUS AND !
(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ! SEQUENTIAL TEST

! ! !
QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! e ! VALVE ACTUATION AND IR !
(5.2.5/2.2.9/2.2.9) ! ! MEASURE''ENTS *

! ! !
Operating conditions !NoT STAND! 40 ft-#/460 Volts /60 Hz !NED
(-/2.2.10/2.2.10) ! ! I

iIoad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !

,

- -_ _ _ _ _ . _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ . _ _
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4 NRC Contract N3. NRC-03-79-118
UO0il Frs.nklin Resurch Cant:r FRC Project N2. C5257 P:ga

A Division of The Franklin Institute FRC Assignment No.13 5b
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. 6/7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /

NRC BEQUIREMENTS DEFICIENCY
WITH SECTIOli REFERENCE LICENSEF, QUALIFICATION (X OR
(DOR /0588-I /0 588-II) SUBMITTAL DOCUMZNTATION NOTE NO.)

! ! !
Acceptance Cri teria ! ! SUCCESSFUL OPERATION OF I
( 5. 2. 5/2. 2.1/2. 2.1) ! ! THE MVA !

! ! !
Accuracy (5.2.5/-/-) ! ! !

! ! !
Number of Specimens ! ! 1 COMPLETE MVA AND 1 I

! ! ADDITIONAL MOTOR !
Test Ir.struments Calibrated ! - ! YES !

! ! !
Safety Function (Active / !AcnoE ! !

Passive) (-/2.1. 3/; . l . 3) ! ! !
! ! !

Test Duration (5.2.1/-/-) 1
-

! 30 DAYS !

Accident Duration (Envir. Few Seco45 f gg
Above Normal) (5.2.1/-/-) ! ! !

e e e.

Required Function Time IM
! Livn*4.) ! !

Test Sequence (General) ! - ! !

(5. 2. 3/2. 3.1/ 2. 3.1) ! ! !
! ! !

! !Test Sequence (NUREG-0538, ! --

Cat. I) (-/ 2. 3.1/-) ! ! !
! ! !

1. Representative Sample ! !- !
2. Baseline Data ! 1- !
3. Performance Extremes ! !- !
4. Thermal Aging ! ! YES I
5. Radiation Aging ! ! YES I
6. Wear Aging 1 . YES I

7. Vibration /Seismi- ' YES !'

8. DBE Exposure ! ! YES !
9. Post-DBE Exposure ! ! YES I

!!10. Inspection !
. YES i.

Ag ing
(O(*f[efdX.f 100 HOURS @ 180 C FOR THE !x - ed oTE b(5.2.4, 7.0/4.0/4.0) 14,e 40.gau! MOTOR STATORS ONLY

DeSty !1 W BAST 7 1Thermal Aging / Basis !
!!

Rt terial Aging ! ! NO ! NND
Evaluation (7.0/-/-) ! ! !

! ! !
Materials Susceptible ! ! NOT STATED !

(Thermal) (5.2.4, 7.0/-/-) ! ! !
! ! !

Radiation Aging, Type ! NON{ ! GAMMA '
.

+ ASSuntED
._ . - - - - . .



As NRC C ntract N 2. NRC-03-79-118
000hraalin Rssearch Csntrr FRC Project No. C5257 P g2

A Dwision of The Frankhn Institure FRC Assignment No.13 5c
2uh and Race streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. 5/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /

I

I DEFICII.NCY
NRC REQUI3EMENTS

WITH SECTION REFERENCd LICENSEE QUALIFICATION (X OR

(DOR /0588-I/0 588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
! ! !

! ! !

Radiation Aging, Dose (rd) ! ! 4 Mrd (COMPLETE UNIT) !
, , _

! ! !

Radiation Aging, Dose Rate ! - ! 1 Mrd/Hr !
! ! !

! TEST (SEQUENTIAL) !Radiation Aging, Method ! --

! ! !

Materials Susceptible ! ! NOT STATED !

(Radiation) (5.2.4, 7.0/-/-) ! ! !
. . .

*

1208 OPEN/CLOSE CYCLE"+
Operational Aging , 803 (LOCl# POST-LOCA) CYCL $S
(-/4.2/-) ! , + 2184 CYCLES OF MVA WITH *

,

Other Age Conditioning ! -

.TORMSTALLEDj

(-/4. 2/-) ! ! SEISMIC / VIBRATIONAL !
! !!

! W CW f 1 ' TONE 1 K-NW bQualitiec Life Claimed /
Established ( 5. 2. 4/ 4.10/-) ! NoNE ! !

! ! !
Normal Ambient Temperature * ! to4'F ! !

! !Normal Amoient Radiation ! -

Normal Ambient Humidity Y ! 20 -90 [, ! !*

! ! !

On-Going Surveillance and ! ! !
Preventi're Maintenance ! ! !

(1.0/-/-) ! !
! ! !

On-Going Analysis of ! ! !
Failures and Degradation ! YEb ! !

(7.0/-/-) ! ! !
! ! !

Margin (General) ! ! !
_

(6.0/3.0/3.0) ! ! !
! ! !

Margin (NUREG-0588, ! NOT STATED, EXCEPT FOR !'

Cat. I) (-/3. 2/-) ! ! THE POST-LOCA ADDITIONAL !
1. Temperature (+15'F) ! ! MVA CYCLING !
2. Pressure (+10%, ! ! !

10 psig max) ! ! !
3. Radiation ! ! !

(not required) ! ! !
4. Time (+10%, +1 hour ! ! !

+ f unction time minimum) ! ! !

# AS$&



As NRC Contract No. NF;C-03 79-118

000hranklin R:se rch Cantir FRC Project N2. C5257 P:g3

A Division of The Franklin Institute FRC Assignment No.1A 5d
20th and Race Streets. Phila.. Pa. 13103 (215) 448-1000 FRC Task No. D /3

EQUIPMENT ENVIROMMENTAL 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.)

! ! !

ACCIDENT CONDITIONS 1 1 1

! ! !

IDCA/MSLB/HELB/ Uncontrolled ! %dQ ! LOCA g

(4.1, 4.2, 4.3.1, 4.3.3/ .! ! !
1.1, 1.2, 1.5/1.1, 1.2, 1.5) ! ! !

! ! !
Radiation Type ! @NE ! CAMMA 1

! ! !

! 200 Mrd IRadiation Dose (rd) ! |

(4.1.2/1.4/1.4) ! ! !
! ! !

Radiation Dose Rate (rd/hr) ! ! 1 Mrd/Hr I

Radiation Qual. Method ! !~IEST I
(5.3.1/-/-) ! ! !

! ! !

Proximity to Concentrated ! ! !
Radiation ! ! !

( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !

! ! !

?quipment Susceptible to ! ! - !

Beta Radiation (4.1.2/-/-) ! ! !
! ! !

Radiation Dose (Normal + ! ! 204 Mrd TOTAL DOSE I
Accident) (4.1.2/-/-) ! ! !

! ! !
Plateout Lcae Considered ! ! !

(-/1. 48/1. 4 8) ! ! !
! ! !

Gamma + Beta Dose (rd) ! ! !

(4.1.2/1.4.7/1.4.7) ! ! !

I



4 NRC Contract N2. NRC-03-79-118
000U Franklin Rxserrch Cent .r FRC Project N . C5257 P:g2

A Dwmon of The Franklin Institute FRC Assignment No.13 5e
20th and Race Streets. Phila . Pa. 19103 (215) 44810m FRC Task No. flT

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM !JO. /

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

! ! !
ENVIRONMENTAL PROFILE ! ! !
OF ACCIDENT CONDITIONS ! ! !

, ;ooo i= lyec*, , .

0 *' 'Rat.e of Temp./ Press. 10F/SEC., 2.5 psig/SEC.
Increase . . .

. . .

388f6 (00/ 5Peaks *F/paig/RH/ Time
~ p 3ec .

310/78/100/30 min. 2 PEAKS,
-

- y(Decrease To: 'F/psig/RH/Timetaglof30D} ! 255/30/100/91 hotrs !
! G r eaAer% !

Decrease To: *F/psig/RH/ Time ! D sec. ! 195/10/100/623 Nurs !
! ! !

Decrease To: 'F/psig/RH/ Time ! ! COOL TO AMBIENT !
! ! !

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

2.2.6/1.2.5.C, 2.2.6) ! ! !
, , e

N [g).Spray Qualification Method TEST PER IEEE-323-1974
(5.3.2/1.3, 2.2.8/1.3, ! ! !
2.2.8) ! ! !'

! ! !
Spray Composition ! ! 3000 PPM BORON (0.28 molar!
(4.1.4/1.3, 2.2.8/ ! !H 3 , .0% molar Na22b31.3, 2.2.8)

,fNaOHtopHof10.5@77E*
2Spray Density (gpm/f t ) ! ! 1.2 gpm I

! ! !
Spray Duration ! il ! 24 hours (ASSUMED) I

! ! !
Submergence Duration ! NONE ! !
( 4.1. 3/2. 2. 5/2. 2. 5) ! ! !

! ! !
In-Leakage Considered ! ! !
( 5. 2. 6, 5. 3. 2/-/-) ! ! !

! :- !
Time to Submergence ! ! !3

! ! !
Dust Environment ! ! !

(-/2. 2.11/ 2. 2.11) ! ! !
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!

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /
'

NOTES: "X" DENOTES APPROPRIATE NOTES
,

1. The Licensee has not provided documentation from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced
document (s).

2 .~ The- Licensee has not identified the class of the insulation
system used for the motor in the motorized valve actuator.

3. The Licensee has not identified whether or not this motorized
- valve actuator incorporates a motor-brake assembly.

4. The Licensee has not identified the class of the insulation
cystem used for tha motor-brake assembly (if applicable).

N 5. The Licensee has not identified the motor manufacturer for
this motorized valve actuator.

_
6. The Licensee has not identified the manufacturer of the

motor-brake assembly (if applicable).
7. The Licensee has not identified the type of current used in

the motorized valve actuator.
8. The Licensee has not identified the type of current used in

the motor-brake assembly (if applicable).
V
a 9. The Licensee..has not established a qualified life estimate

for this motorized valve actuator based on technically ;

justifiable methods and conservative assumptions. ;

10. The Licensee has stated that the caly harsh parameter l
that this motorized valve actuator is exposed to,is radiation. '

11. Since r.:diation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used in this type of motorized valve actuator, the specified
radiation dose of is considered to be of
sufficiently low value as to uct affect this equipment
item. This equipment item is considered qualified for this
parameter.

12. The Licensee has committed to replc.:e this equipment item.
The Licensee has stated the following:

__ _ _ - - - _ -- . _
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A Divmon of The FranMin Instuute FRC Assignment No.13 5g
20th and Race Streets. Phda.. Pa. 19103 (21') 448 Moo FRCTask No. 5/ 8"

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. I

NOTES:

A. The licensee has not provided any serial and/or order number (s)

on the Svstem Component Evaluation Worksheets (SCEWs) for this

equipment item.

B. The licensee has not fully identified the installed eouipment

(see page 5f) to the point where similarity to the test specimen

can be established, nor has the licetisee orovided documentation

from the manufacturer (Limitorque) which would establish. similarity

via their records.

C. The test profile and simulated accident conditions envelop the

required conditions adequately. The tast duration also envelopes

the required accident dur9 tion.

D. The thermal aging performed in PGR #706 was limited to the thermal
t

aging of the motor stator oniv. Nowhere in PGR #706 was it stated

or implied that the thermal aging that was performed on the motor

stator used the Arrhenius technique (or any acceptable method) as

the basis for the thermal aging times and temperatures that were

chosen. No additional information has been supplied by the licensee

uhich would justifv or support the claim of a 40 year cualified

life. No' additional features (motor-brake assetnblies , type of

tcroua or limit switch ...) have been identified. nor have any

of the traterials of construction been identified (i.e. teflon lead

~ wir e insulation. . . ). In order to calculate a conservrtive cualified

life estimate, the installed eonisment, including all comoonents

and materials of constructien, muct be ".dcatified med analysed.

I

_ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _- __ _. - - - . . _ _ .
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /

I

NOTES:

CONCLUSION:

This equipment item is assigned to NRC Qualification Category II.a ---

%*
,.

Qualification Not Established because similarity between the installed

and tested equipment has not been established by the licensee. If

similarity can be established, then thermal aging /qualfied life remains

as the only issue to be resolved.

. - - - . - _ - _ - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _____
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A Division of The Frankhn institute FRC Assignment No.13 la
20th and Race Streets. Phi!a . Pa. 19103 (215) 448 1000 FRC Task No. OlO

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

EQUIPMENT ITEM NO. 2
MOTORIZED VALVE ACTUATOR LOCATED IN THE CONTAINMENT, ELEV.111'6"
LIMITORQUE MODEL SMB4
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 2
LICENSEE REFERENCE (S): 695, 1590
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV8088A, B, C; (Q2E21V038A,' B,

C))
SERVICE: CVCS
LICENSEE SUBMITTAL: SCEW(S): C.2.9.4 [5]

<

DESIGNATION FOR DEFIC'ENCY 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 (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 Qualifiwation Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3c, 3d

System Consideration Review 4a, 4b, te. AA ' if

Equipment Environmental Qualification Review -k, LL, Su, %, L , Of,
5;; , Sh , 5 ' "j_

Installed TMI Lessons Learned Implementation 0., OL

Equipment Summary

Maintenance and Replacement Schedule Summary -7;, 7L, 7c

- .

-_.



4 NRC Contract Nr. NRC-03 79-118
000U Frankhn Rssearch Center FRC Project Nr. C5257 Pag 3

A Diuson of Ths Franklin Instituti FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 9?

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1

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

M Tne Licensee (has/ hee-eet) provided a response to the SER concerns.

b The Licensee (has/hetr-nee) 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 shculd be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
| - CIRCLED ITEM ONLY4 (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

i II.b Not Qualitted IV Documentation Not Available
|

'

_ _
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM I;O. E

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 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:
i

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
III.a Equipment Exempt From Qualification &
III.o Equipment Not in the Scope of the Qualification Review

( IV Documentation Not Made Available

|
|
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. F-

C(AfrONEttft fl0V's 'andIDE C0tirAIIDENT

''tmC DEFICIENCY APCo RESPONSE

ACIPC Type test accelerated aging tecimiques sere used to thermally age the motor
operated valves to meet the requirements of IEEE 382-72. Arrhenius technigans
were wacd to estab?ish a qualified life. Based on L'ils methodology, qualified
life of 40 years was establisted.

CIFJilCAt. GrRAY Wn tlwmtral spray concentratlon utilized in the equf pment qeialificettom
restf ur, prer,r.ve foe this equtpeient was 3000 ppe (Referen- : LimLtorque
Repnet 600Mt.). This lur Ic ac!J concentration exceeds the Farley r$AA *

wilise of 2030 g.pe.

SUBIERGENCE For a discussinn of HOV's inside the containment subject to submergence,
refer to ApposedIx 4, Section II.C.

l
.

|

,

t

I
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2-

LICENSEE RESPONSE TO NRC SER (Continued)

SL*S*TRCENCE 07 MOV 9808 A. 3. C

LOCAMON U.*D S.mTY 7;.~0TTON
e

MOV's 830S A, 5, and C are located inside con:ainnen: in :he accu =ulator

injection lines.
MOV's 8808 A, 3, and C sre required per :echnical specification to be
open whenever the plan: is in the power c;cration, startup, or hot
standby (a,bove 1000 psig) code of operation. ;!nder these modes, power
to the valve control circuits is required to be disconnected. If an
isolation valve is closed, technical specifications require the valve
to be iccediately opened or the plant to be in hot standby within I hour
and hot shutdown wichin C.a nex: 8 hours. These valves receive a con-
firmatory safety inje:: ion signal to automatically open the valves should
they be closed vi:hin technical specification limits.
The safety fune: ion of MOV's 8808 A, E, and C is to be in the open position
during the injection phase of post-LOCA operation. The technical specifi-
cations, power lockout, and confirmatory safety injection signal features ensure
that these valves are not mispositioned during the injec:Los phase of po'st-LOCA

operation. Once cpen, no further mechanical movecen: of MOV's SEOS A, 3, and
C is required to a::c plish a pos:-LOCA safety function.
The ector opera:::s for MOV's 3203 A, 3, and C are loca:ed approxicately 6 feet
above floor lerel inside contatn=ent. Therefore, submergence of the mo or --

operators can ec::: hiloving a design basis accident. The following failure
mods analysis a..d jus-ification have been developed assuming submergence and is

a conservative approa:h.
f

FAILt*RE PODI M'AIT3*5

The failure codes :o be identified are those which could cause the valve to
go closed prio :o :he pressurized injection of the ac::=ula:or in:o the reacrer
coolant svsta=. This single mode needs to be identified because the valves are

normally opened and the control pcuer disconnec:ed.
The cir ui: to be analyzed is shown on Figure II.C.-1 and operates as follows.
The valve =otor is operated by the applica: ion of 575 Vac power to the cocor
terminals by standard reversing contactors. The contactors are controlled by
a remote svi:ch. Sut:ch closure applies control power :o the contactor coil
causing the centactors to energi:e ene valve motor and seal itself in until the
valve has complaced its travel. At this point, limit or torque svi:ches located
at the valve, interrupt the seal-in, de-energize the contactor coil and thereby
remove power from the valve motor. Contro1 tircuits are transfor=er isolated -

~ ~

and ungrounded. Furtherv ge, when the contacter is de-energized, only one
leg of the cen:::1 ci::uit is directly exposed to :he con:ain en:. ne othe
Iag is isolated f c: f aults caused by the contain-tent environment, by either

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

LICENSEE RESPONSE TO NRC SER (Continued)
FAILU21,MCDE ANALYSIS (CCST.)

the control svi:ch er by position indication lights.

Two circuits need to be analyzed for failures: the power ~circui: cnd the

control circui:. The p:ver feed to the =ctor is de-energized irsediately af:er

| valve closure and ra=ains de-energized throughout the subcergence period. There-

fore, subcergence has no direct i= pact on the power circuit.

The control circuit is shown on Figure II.C-1. The highlighted limit switches

LSI-LS5 and the torque switches TS1 and TS2 are the only valve operator cem-

ponents in the control circaic that cou;l be -ubserged. The condition to be

analyzed is whe:har the open valve can be spuriously moved to the closed
positten by subcarsence. LS1, LS2, LS3 and TS1 need ne: be addressed because

they are located in :ha open circuit, and their status cannot cause closing

of the valve. Sh::: circuits need not be addressed for LS4 and LS5 because
| these switches are already closed when the valve is open.

, The effect of a sho:: circuit on limi: switches, while the valve is open, would
1 .

be erroneous valte posirion indicating only. This is the only result of a short

circuit caused bf sub:argence.

Ground pa:h circui:s need not be addressed because the closing contactor coil _.

is cpan-cir::itai by a control switch contact.

Fre the foreping 2nalysis, the only undesired resul: that needs :o be addressed .

further is the possible erreneous lighting of the indicating lights.

.TUSTIFICATION FC2 C? IRA * ION

With the failure analysis conclusions indicated above safe and reliable operation;

l

can be assured f : he following reasons. When in the pcuer operation, startup,'

,

and hot s:andby codes, valves 8808 A, 3, and C are open and no =echanical
operation is required. Inadvertent closure as a resui: of submergence is not

possible sitte con:rol power is disconnected. -

Should a valve be closed during the power operation, startup or hot standby

mode of cpera: ion, any closed valve will open upon receipt of a safety injection

signal. For a LOCA, the water level in containment will not rise above the

operator prior to completion of valve opening.
Once opened, no further mechnical move =ent of the valves is required folloaing

a LCCA. Note that associa:ed limit svi:ches say give an incorrae: valve

position' indication when subcarged. This incorrect positica indication is
ecceptable sin =a the cperator is trained to utili:e a co=hina: ion of plant
parameters ra:her thsn indication frem a single instr.:ent. Wi:h the

exceptien of suhrsrgen:e, the ?"Cv's 8809 A, B, and ; are environnen: ally
,

qualified. *he =atter of submergence has been addressed here in sufficient

depth to demons::a:e tha: the safety related position of the valves vill
not be compromised.

_ _ _ - - _ _ .
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EQUIPMENT ENVIRO.'4 MENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. A

l
'

LICENSEE RESPONSE TO NRC SER (Continued)

'
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FRC Assignment No.1)./ 7 40A Divisu>n W The Franklin Institute

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

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. M

'
,

SYSTEM CONSIDERATION REVIEW

The Licensee has stated that this equipment item does not require

environmental qualification and/or should be exempted from qualification. The

Licensee's rationale has been evaluated and the reasons for concurrence /
with the technical basis of the Li.;ensee's position are._ ,- - .,,r^ -

presented below.

Reason for Concurrence Reason for Non-Concurrence

Equipment does not provide a Backup (equipment / system) is not
safety function or mitigate the fully capable of performing the
consequences of a design basis intended safety function or accident
accident. Equipment Environ- mitigating function.
mental Qualification is not

, required by the DOR Guide- Backup (equipment / system) is not
! lines. (NRC Qualification environmentally qualified and can

Evaluation Category IIIa) be exposed to a hostile environment
simultaneously with the primary
equipment.i

|
I

| Equipment is not exposed to a Backup (equipment / system) is
| harsh environment by the subject to a potentially disabling

accident it is intended to single active failure.

| mitigate. See note (1)
on page 4b. (NRC Qualification Failure of the primary equipment can
Evaluation Category IIIb) compromise the ability of other

safety-related equipment to perform
Backup (equipment / system) is its specified safety function.

j available which completely per-

I forms the safety f unction. The Failure of the primary equipment can
| backup (equipment / system) is result in erroneous indication which

environmentally qualified and could mislead an operator.
appears to meet single active

failure criterion. See note (1) Requirement for continued function-
on page 4b. (NRC Qurlification ing throughout the post-accident
Evaluation Category IIIa) period necessitates environmental

qualification.

|
|

|

|

[

.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2-

Reason for Concurrence Reason for Non-Concurrence

The equipment's accident miti- Although backup equipment is avail-

gating function is completed able, it is not technically sound to

,orior to the onset of the hostile reliniguish defense-in-depth for this
environment. No subsequent function.

functions are necessary. See

note (1) below. (NRC Qualifi- Backup (equipment / system) is not
cation Evaluation Category IIIb) safety-related.

N Other (see page O) This equipment is necessary for the
operator to ensure an ESF system is

X Resultant NRC Qualification performing its intended safety
Evaluation Category (IIIa/Httr) function.

N Note 1: The Licensee '(has/ The rationale presented by the

.5 - 9 stated that failure of Licensee is not supported by
the primary equipment will not objective technical evidence.
af fect other safety-related
equipment or cause an operator Other (see page ) ,

to be misled. (See page 3 c )
~

LICENSEE STATEMENT

See page 3a of this checksheet.

EVALUATION OF LIC;NSEE STATEMENT

V8

e- w w mp.
~I+h .beka y 8 +&a n ~* w n ns

&A ' ''
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C

__. - _ _ _ _
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3

EQUIPMENT ITEM NO. 3 ,

MOTORIZED VALVE ACTUATOR LOCATED IN THE C0hTAINMENT, ELEV. 126'6" I

LIMITORQUE MODEL SMB; SIZES 00, 000
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 3
LICENSEE REFERENCE (S): 706
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3660, MOV3318B; (Q2E14V002,

004))
SERVICE: CONTAINMENT COOLING
LICENSEE SUBMITTAL: SCEW(S): C.2.6.4 [5]
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV2112 (Q2E21V249A))
SERVICE: CVCS/ SAFETY INJECTION
LICENSEE SUBMITTAL: SCEW(S): C.2.9.7 [5]
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3872A, B (Q2E22V001A, BI)
SERVICE: COMBUSTIBLE GAS CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.10.3 [5]
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3536 (Q2E23V021))
SERVICE: COMBUSTIBLE GAS CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.11.3 [5]
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3530 (Q2E23V003))
SERVICE: COMBUSTIBLE GAS CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.11.4 [5]

\

DESIGNATION FOR D12ICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legeno)

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Cer. tents Checksheet Page No.

Equipment Item lay 3 16 3

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3;, 24.

System Consideration Review 42 ^. t;, M, k, W

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
i Sg, Sh,-5i, Sj -

Installed TMI Lessons Learned Implementation 4er-6tr-
Equipment Summary

Maintenance and Replacement Schedule Summary -7 2 , 7b, h

|
l

__ ____ __________ _.
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3

EQUIPMENT ITEM NO. 3 (CONTINUED)
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3528A, B, C, D (Q2E23V022A, B,

C, D))
SERVICE: COMBUSTIBLE GAS CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.ll.5 [5]
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3835A, B (Q2E23V025A, B))
SERVICE: COMBUSTIBLE GAS CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.ll.5 [5]
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3441A, B, C, D (Q2P16V207A, B,

C, D))
SERVICE: UATER
LICENSEE SUBMITTAL: SCEW(S): C.2.19.3 [5]
7 UNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3131 (Q2P16V081))
SERVICE: COOLING WATER
LICENSEE SUBMITTAL: SCEW(S): C.2.19.4 [5]
FUNCTION (PLANT ID): CONTAINMENT ISOLATION (MOV3046 (Q2Pl7V097))
SERVICE: COOLING WATER
LICENSEE SUBMITTAL: SCEW(S): C.2.20.2 [5]

BESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONJd: -

(S Section 3 of this TER for Legend)

R, T, Q1 RT, P, H, CS, A, S, (R) , M, I, QM, RPN, EXN, SEN, QI, S, None,

Not stated, applicable

LISTING OF APPLICAB CHECKSHEETS:

Contents ,Checksheet Page No.

\Equipment Item la

Summary of Licensee Responses to RC SER lb

Equipment Environmental Qualifi- ion ary Forms 2

Licensee Response to NRC SE 3a, 3b, 3c, 3d

System Consideration Re ew 4a, 4b, 4c, 4d, 4e, 4f

Equipment Environme al Qualification Review Sa, 5b, Sc, 5d, Se, Sf,
Sh, 51, Sj

j Installed T Lessons Learned Implementation 6a, 6b

| Equipmen Surmt.ary

nce and Replacement Schedule Summary 7s, 7b, 7c

,
.

__ _ _ _ _ . .
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NRC Contract N3. NRC-03-79-118
LQD er,nklin asse1rch Centa FRC Project NO. C5257 Prg3

A ciusion of Thi Frankhn Inst:tus2 FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa. 19103 (215) 448.tnoo FRC Task No. 678

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO.1

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

N Tne Licensee (has/"- -^t? provided a response to the SER concerns.

X The Licensee (has/* ) specifica11y seated that the equipmene is
qualified and/or will function when exposed to the applicable DDE
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 nct been fully establisned.

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 qualificatien 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 II.c Qualified Life Deficiency
I.b Modification III.a Exempt
1II.a Qualification Not Establishedl III b Not in Scope

II.b Not Qualified IV Documentation Not Available

.

-- - - - - _ - - _ _ - - _ - - - - - - - - - - - - - - - . - - - - - - _ - - - -
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NRC Contract Nc. NRC-03-79118
LOO Funklin Reserrch Czntir FRC Project Na. C5257 Pag 9

A Dnnsson of The Frankhn !nshrute FRC Assignment No.13 2
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 8/f

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d.

EQUIPMENT ENV RONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Fatablished X
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 Requited)
Criteria Regardin? Teaperature/ 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 Regatuing Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Crite:ia 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 T
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exedipt From Qualification
III.D Equipment Not in the Scope of 'he Qualification Review
IV Documentation Not Made Availab.'.e

- _ _ . - - - _ _ - - _ _ _ _ ___-
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A NRC Contract N A NRC-03-79-118
000hranklin R:se:rch Csntir FRC Project No.C5257 Paga

A Dntimon of Ne Frankhn Instituti FRC Assignment N3.13 3a
20th and Race Streets. Phila.. Pa. 19103 (215) 44810m FRC Task No. S P'

EQUIPMENT ENV'RONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 33

. . . - .
. ,

..

,

-. ,

CottroNENT: tt0V's a dtDE CtWTA118e38T

'

NRC DEFTCTMN g, APCo RESPONSE

ACING Type test accelernted aging techniques were used to thermally ar.e the motor
operate.1 valves to meet the requirements of IEF.E 382-72. Arrtwntus techniques
were owed to establish a quall!!cd life. Ilased o. this methwlology, qualified
life of 40 years was established.

CIDJitCAt. GrRAY l1in etwmical apray concentratten ut111 ed in the equipeent qualification
ro.itine, g.regras for this equipmest was 3000 ppa (Reference I.imitorque

R part 600's%S. This lorle acid concentrattom succede ti.e Farley r$AR
wittia of 2tM30 pris.

SUBIERCENCE For a discussion of MOV's loside the containment subject to submergence,
refer to Appendix 4, Section it.C.

.

_



M NRC Contract Nr. NRC-03-79-118
000Mnkiin aesearch Center FRC Project No. C5257 Page

A Division of The Franklin inctitute FRC Assignment No.13 5a
20th and Rac.e Streets. Phila . Pa.19m3 (215) 443-Ifd FRC Task No. 5/F

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

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

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

! ! !
EQUIPMENT DESCRIPTION ! ! !
Equipment Type ! MV A ! MOTORIZED VALVE ACTUATOR!

! ! !
Manufacturer's Name !Lset rToGGtAE ! LIMITORQUE !
(5.2.2/-/-) ! ! !

! ! !

Model Number ( 5. 2. 2/-/-) !SMB;SIMS ! SME-0 !
!co,ooo ! !

Scrial Number ! pot '5TRTEn3 ! 189835(0/N 600456-A) ! NeiTE A
! ! !

Features / Mounting !NoT MM ! RELIANCE CLASS Rd INSUL. ! X-NoE B
(5.2.6/-/-) { { MOTOR,ID#2Y267074AlEZ, f

* TYPE P* *

Connections / Interfaces !!udT sTRTEb ! CONTROL & POWER LEADS NO76 6I
(5.2.6/-/-) ! ! '

THF.U FLEXIBLE, PRESSUREv
!<"M *M M I TIGHT CONDUIT I

!Elev. 834'-(*"d{ AUTCCLAVE ILocation / Elevation
! t i te '-G" 1.

' Me h N 'Equipment ID No. '

. . .

QUALIFICATION REPORT ! ! !
(8.0/5.0/5.0) ! ! !
R port ID Number ! ! 600456 !

! ! - !
R port Date ! - - - - - - ! 751201

! ! !
Ierued by ! ! LIMITORQUE !

! ! !
Prepared for ' LIMITORQUE !'

!. .

R3ferenced Reports ! ! LOCKHEED 352J-4811 !-

! ! !
Qualification Method ! ! SIMULTANEOUS AND !
(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) !

_

! SEQUENTIAL TEST I
! ! !

QUALIFICATION TEST PROGRAM ! ! !
Functional Test Description ! ! VALVE ACTUATION AND IR !
(5.2.5/2.2.9/2.2.9) ! ! MEASUREMENTS !

. . .

Operating conditions 5Nor 57ATFD 5 40 ft-#//60 Volts /60 Hz NI b
(-/2.2.10/2.2.10) ! ! !

Icad/ Cycles / Voltage / ! ! !
Current /Freq. ! ! !

, , . . .
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AN NRC Contract NO. NRC-03-79-118
000hranklin Research Center FRC Project N 2.05257 P:g7

A Divism ol The Frankhn instauro FRC Assignment.4o.13 5b
2fnh and Race Streets. Phila . Pa 19103 (215) 448:1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 3

.

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
! ! !

Acceptance Criteria ! - ! SUCCESSFUL OPERATION OF I
( 5. 2. 5/2. 2.1/2. 2.1) ! ! THE MVA !

i

l ! ! !
' - ' '

Accuracy (5.2.5/-/-) -

. . .

Number of Specimens ! - - ! 1 COMPLETE 'WA AND 1 I
! ! ADDITIONAL MGTOR !

Test Instruments Calibrated ! ! YES !
! ! !

Safety Function (Active / ! A (TW E ! !

Pacsive) (-/2.1. 3/ 2.1. 3) ! ! !
! ! !'

Test Duration (5.2.1/-/-) 1 - ! 30 DAYS !
, . .

Accident Duration (Envir. hN
Above Normal) (5.2.1/-/-) ! ! ! I

- ! ! !
Required Function Time ! %M ! !

! W Ah-) ! !
' ' 'Test Sequence (General)

,

( 5. 2. 3/2. 3.1/ 2. 3.1) ! ! !'

! ! !
" ! !

! Test Sequ2nce (NUREG-0 588, !
Cat. I) (-/ 2. 3 .1/-) ! ! !

! ! !

1. Representative Sample ! !- !

2. Baseline Data ! !- !

3. Performance Extremes ! !- !
4. Thermal Aging 1 1 YES !
5. Radiation Aging ! ! YES !

I I6. Wear Aging ! ! YES
7. v'bration/ Seismic ! ! YES !

.

8. DBE Exposure ! ! YES !
9. Post-DBE Exposure ! YES !

10. Inspection ! ! YES !

Aging ! G 'F h X. k 100 HOURS @ 180 C FOR THE K- M GM D
'

(5.2.4, 7.0/4.0/4.0) !b 40 N ! MOTOR STAIORS ONLY ! I

Thermal Aging / Basis ! DSl7 ! (4 O B AS7
! ! .

Material Aging ! WOuE ! NO I NWhEvaluation (7.0/-/-) ! ! !
,

! ! ! |

Materials Susceptible !
_ ! NOT STATED !

(Thermal) (5.2.4, 7.0/-/-) ! ! !
! ! !

'

Radiation Aging, Type !IN. ACC. ! GAMMA .

F Assmed boSE
_ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ -

A NRC C:ntract N2. NRC-03-79-118
lj00iFrankiin asserrch Canter FRC Project Na.C5257 Paga

A Dimon of The Jrankhn Institute FRC Assignment No.13 5c
20th and Race Streets. Phila . Pa 19103 (215) 4481MO FRC Task No. 5/T

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3

DEFICIENCY
NRC REQUIREMENTS

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0588-I/0588-II) SUBMITTAL DOCUMFNTATION NOTE NO.)*

! ! !

! ! !

Radiation Aging, Dose (rd) ! - ! 4 Mrd (COMPLETE UNIT) ! -

! ! !

Radiation Aging, Dose Rate ! - ! 1 Mrd/Hr !
! ! !

Radiation Aging, Method ! _ ! TEST (SEQUENTIAL) !

! ! !

Materials Susceptible ! ! NOT STATED !

(Radiation) (5.2.4, 7.0/-/-) ! ! !
.. .

! * 1208 OPEN/CLOSE CYCLES + |
* 803 (LOCA+ POST-LOCA) CYCL $S* * "9 * "

,

,A 2184 CYCLES OF M7A WITH,
,

| BASE TEST MOTOR INSTALLED *!
*

Other Age Conditioning ! .

(-/4.2/-) ! ! SEISMIC / VIBRATIONAL !
.. .

40yceMf k NONE . x- 907F D'

Qualified Life Claimed /
Established ( 5. 2. 4/4.10/-) ! 140 Ntf ! !

! ! !

Normal Ambient Temperature * ! Oh_b ! !
! !Normal Amoient Radiation ! -

Normal Ambient Hulaidity* ! 70 810 / ! !

! ! !

On-Going Surveillance and ! ye3 ! !

Preventive Maintenance ! ! !

(7.0/-/-) ! ! !

! ! !

On-Going Analysis of ! ! !

Failures and Degradation ! Yg ! !

( 7. 0 /-/-) ! ! !

! ! !

Margin (General) ! _! !

(6.0/3.0/3.0) ! ! !
! ! !

Margin (NUREG-0588, ! ! NOT STATED, EXCEPT FOR !

Cat. I) (-/3.2/-) ! ! THE POST-LOCA ADDITIONAL !
1. Temperature (+15'F) 1 !MVA CYCLING !
2. Pressure (+10%, ! ! !

10 psig max) ! ! !

3. Radiation ! ! !

(not required) ! ! !
4. Time (+10%, +1 hour ! ! !

+ function time minimun) ! ! !

y- A 8 S&4 M 8



NRC Contract Nc. NRC 03-79-118
00 Frinklin R:serrch Csntir FRC Project NO. C5257 P:g3

A Dmsion of The Franklin Institute FRC Assignment No.13 5d
20th and Race Streets. Phda.. Pa. 19103(215)448 t000 FRC Task No. 6/T

1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

NRC REQUIREMENTS DEFICIENCY

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

! ! !
ACCIDENT CONDITIONS 1 ! !

! ! !

IDCA/MSLB/HELB/ Uncontrolled ! LOC A g LOCA 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 ,

I

Radiation Type GAMMA CAMMA {
~

! ! !

! $.8 E oV rd 1 200 Mrd !Radiation Dose (rd)
( 4.1. 2/1. 4/1. 4) ! ! !

,

l ! ! !

Radiation Dose Rate ( '.'d/h r) ! ! 1 Mrd/Hr !

Radiation Qual. Meth(.d ! - ! TEST I

(5.3.1/-/-) !, ! !
! ! !.

!NoT STA% !Proximity to Concentrated

| Radiation ! ! !
' ( 4.1. 2/1. 4. 6/1. 4. 6) ! ! !'

! ! !
Equipment Susceptible to !

-

! !

Beta Radiation (4.1.2/-/-) ! ! !
! ! !

Radiation Dose (Normal + 15.0 M M ! 204 Mrd TOTAL DOSE !
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

__
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Q' klin Research Center
NRC Contract NO. NRC-03-79-118

000hran FRC Project No. C5257 P g3

A Dmse of The Frankhn in.ature FRC Assignment No.13 Se
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. 5IB

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 3

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

! ! !
' ' !EINIRONMENTAL PROFIL'

OF ACCIDENT CO"01TIONS ! ! !
. . .

3evluc. * -

Rnte of Temp./ Press. !a i p n j uc.. ! 10F/SEC., 2.5 psig/SEC. ,

*

! ! !Increase
!3o0|4 4.S| 8#l! !

Prak 'F/psig/RH/ Time ! h' ! 310/78/100/30 min. ! 2 PEAKS
eavolasIInf e !e

'"Decrease To: 'F/psig/RH/ Time 255/30/100/91 hours
! IEcl iAl so* | ! !

'Decrease To: 'F/psig/RH/ Time " 195/10/100/623 hours

'F/psig/RH/ Time ! - ~ ,,.S m. COOL TO AMBIENT
- -

!Decrease To:
! ! !

Equipment Surface Tempera- ! ! !
ture (MSLB) (-/1.2.5.C, ! ! !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
! TEST PER IEEE-323-1974 !Spray Qualification Method ! -----

(5.3.2/1.3, 2.2.8/1.3, ! ! ~!

2.2.8) 1 ! !
. . .

Spray Composition kN I303 b5 k 3000 PPM BORON (0.28 molar3
N C(4.1.4/1.3, 2.2.8/ ! F4a.ON !HB0),0.064molarNaS0j

{3 3 221. 3, 2. 2. 8)
{ . NaOH to pH of 10.5 @ 77E. .

| 2Spray Density (gpm/f t ) epcT STATG ' 1.2 gpm !
l !. .

Spray Duration !NOT SND! 24 hours (ASSUIED) I
! ! !

| Submergence Duration ! pdm 6 ! !
( 4.1. 3/2. 2. 5/2. 2. 5) ! ! !

! ! !
In-Leakage Considered ! ! !
( 5. 2. 6, 5. 3. 2/-/-) ! ! !

! :- !
l Time to Submergence ! ! !q

! ! !
! Dust Environment ! ! !

~

(-/2.2.11/2.2.11) ! ! !
!

|

|

|

|

|

|

|
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4N NRC Contract N3. NRC 03-79118
000U Fr:nklin R: search C:nt> FRC Project No.C5257 Pa08 '

A Dewwon of The Frankhn Inset *ute FRC Assignment N3.J1 5f i20th and Race Streets. Phde.. Pa. 19103 (215) 448 1000 FRC Task No. 3 /8.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3

P

NOTES: "X" DENOTES APPROPRIATE NOTES

M 1. The, Licensee has not provided documentation from the
manufacturer which establishes similarity between the
installed equipment and the test specimen in the referenced
document (s).

2. The. Licensee has not idsntified the class of the insulation
system used for the motor in the motorized valve actuator.

. X 3.. The Licensee has not identified whether or not this motorized
I

- valve actuator incorporates a motor-brake assembly.
N 4. The L'icensee has not identified the class of the insulation

system used for the motor-brake assembly (if applicable).
5. The Licensee has not identified the motor manufacturer for

this motorized valve actuator.
b 6. The Licensee has not identified the manufacturer of the

motor-brake assembly (if applicable).
N 7. The Licensee has not identified the type of current used in

the motorized valve actuator.
N 8. The Licensee has not identified the type of current used in

the motor-brake assembly (if applicable).
E 9. The Licensee..has r.ot established a qualified life estimate

for this motorized valve actuator based on technically
justifiable methods and conservative assumptions.

10. The Licensee has stated that the only harsh parameter
that this motorized valve actuator is exposed to is radiation.

11. Since radiation is stated to be the only harsh parameter and
considering the extensive radiation testing of the motors
used_in this type of motorized valve actuator, the specified,

'
radiation dose of is considered to be d
sufficiently low velue as to not affect this equinc:
item. This equipment item is considered qualified ru. Ois
parameter.

12. The Licensee has committed to replace this equipment item. )
i The Licensee has stated the following:

1

l

|

|

:

!
i

I

{

l

. - _ . .. -_- -. =-



As NRC Contract N2. NRC 03-79-118
lj00kranklin Research Center FRC Project No.C5257 P go

A Dimson of The Franklin Instuute FRC Assignment No.13 5g
20th and Race Streets. Phde.. Pa. 19103 (215) 448 1000 FRC Task No. 5/ 7

-
-

EQUIPMENT ENVIRON .1 ENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3

NOTES:

A. The licensee has not provided any serial and/or e-der number (s)

on the Svstem Component Evaluation Worksheets (SCEWs) for this

equipment item.

B. The licensee has not fully identified the installad eculoment

(see page 5f) to the point where similarity to the test specimen

can be established, nor has the licensee nrevided documentatien

from the manufacturer (Limitorque) which would establish similarity

via their records.

C. The test profile and simulated accident ccnditions enveloo the

required conditiens adequately. The test duration also envelopes

the required accident duration.

D. The thermal aging performed in PGR #706 was limited to the, thermal
_

aging of the motor stator oniv. Nowhere n PGR #706 was it stated

or implied that the thermal aning that was performed on the motor

stator used the Arrhenius technique (or any acceptable method) as

the basis for the thermal aging times and temperatures that were

cho un. No additional information has been supplied by the licensee

tihich would justifv o: support the claim of a 40 vear cualified

life. No additional features (moter-brake assemblics, tvoe of

tc raue or limit switch . . .) have been identified. nor have any

of the enterials of construction been identified (i.e. teflon lead

wire insulation... ). In order to calculate a conservrtive cualified

life estimate , the installed eettipment , including all omeonents

and caterials of constructicn, muct be .dentified med analyzed.



4 NRC Contract N2. NRC 03 79-118
$NU Fr:nklin R: search Center FRC Project N3. C5257 P:g3

,

A Diva n of The Frankhn Insettute FRC Assignment No.13 Sh ,

20th and Race Streets. Phga.. /s. 19103 (215) 44s 1000
| FRCTask No.

S/T |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _s3
'

NOTES:
_

CONCLUSION:

This equipment item is assigned to NRC Qualificatien Category II.a ---

Qualification Not Established because similarity between the installed

and tested equipment has not been established by the licenset. If

similarity can be established, then thermal aging /qualfied life remains

as the only issue to be resol n.d.
_

i

-

%

.-
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@
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I
-

Ar NRC C;ntract N 3. NRC-03-79-118
ll00U Franklin R sesrch Centrr FRC Project N2. C5257 P;g3

A DMson of The Frankhn institute FRC Assignment No.13 |a
20th and Race Streets. Phda . Pa 19103(215) 448-1000 FRC Task No. 6/B

EQUIPMENT ENVIROl; MENTAL QUALIFICATION R5iVIEW OF EQUIPMENT ITEM NO. 9

EQUIPMENT ITEM NO. 4
SOLENOID VALVE LOCATED IN THE CONTAINMENT, ELEV. 110'0"
ASCO MODEL NP SERIES
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 4
LICENSEE REFERENCE (S): 649
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2E21SV8149AB,

BB, CE)
LICENSEE SUBMITTAL: SCEW(S): C.2.9.8 [6]
FUNCTION (PLANT Ir)): ACTUATE AIR OPERATED VALVE FOR ISOLATION (N2021SV1003B)
LICENSEE SUBMITTAL: SCEWlS): C.2.12.4 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2G21SV3376)
LICENSEE SUBMITTAL: SCEW(S): C.2.12.2 [6]

,

DESIGNATICIA FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY ,

(See Section 3 cf this TER for Legend)

R, T, QY, RT, P, H, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Noi. 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 3 a , 2 b , 3 c , -3+-

System Consideration Review 4e, 4L, 4w, 4d, 4 , 4f

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, Sf, -

4, ;;. , 01, Sj-9

Installed TMI Lessons Learned Implementation fra , 6b

Equipment Summary

"taintenance and Replacement Schedule Summary h , 7L, k



A- NRC C:ntract N O. NaC-03 79-118
0000 Frrnkhe Rsseirch Cantir FRC PrIject N3. C5257 Pag 3

A Division of The Frankhn Institute FRC Assignm:nt N2.13 |b
20th and Race Streets. Phila.. Pa 19103(215) 448-1000 FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

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

)( Tne Licensee (has/traguest) 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.

X The Licensee has presented information which 1 hows 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

j 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)

1.a Qualified II.c Qualified Life Deficiency

_I.b Modification III.a Exempt ;

III.a Qualification Not Estab11snea j III.b Not in Scope j
'

II.b Not Qualified IV Documentation Not Available

|

.
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NRC Contract N2. NRC 03-79-118
4 klin R:se:rch Ccnt:r FRC Project N2.C5257 P:g]lj00U Fr:n

A Dwnuon of The F,ankhn Institute FRC Asalonment No.13 2
20th and Race Semen. Phila . Pa. 191(0 (215) 448 13 0 FRC Task No. S/6

EQUIPMENT ENVIRONM5NTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. +
,

NT4

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
% = DEFICIENCY

E PSOUIREMENTS

Documented Evidence of Qualification Adequate
M quate Similarity Between Equipment and Test Specimen Established ,

Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required) X
Progras 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 Envelopcd Adequately
a Steam Exposur: (If Required) Adequate .

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied M
Criteria Regarding Radiation Satisfied

: Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test 'ailures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instruuent Accuracy Satisfied
Tact Duration Margin (1 hour + Function Time) Satisfied

'

Criteria Regarding Margins Satisfied (NUREG-05eb, 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.D Equipment Not Qualified
II.c Equipment E stisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Quipment Exeinpt From Qualification
III.D Equipment Not in the Scope of the Qualificat.ior. Review
IV Documentation Not Made Available

l

1

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



NRC Contract N 2. NRC-03-79-118
A[]hr nkhn ResearCh C:nt:r00 FRC Project N . C5257 P:g3

A Dnnsion of The Frankhn Institute FRC Assignment No.13 9 30
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. S/d '

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

LICENSEE RESPONSE 'IO NRC SER

1%Ntr0NENT: 50!.r.NotD V.ALVES * 11151DE CONTAlletENT
ktC DEFICIENCY

e

Arco RE$r0NKr
ACING

1 hts equirement has been evalisated to have a conservative qualified Itfebeyond June 30, 1982 based on type testing, material analysis estas Arrhentes
Hethodology, and/or operating emperience. APCo v111 complete en evaluation
by Jaauary 1,1982 to extend the qualified life of the equipment and take
approprf are actions, if necessary (i.e., justification, alternate equtpoemt,
qmlification proCram, modification, replacement).

$eE [J4f 3c,

CitEHICAL STRAT
The chemical spray concentratinn utilized in the equipment gus11tiestiwe.
testing program for this equipment was 3000 ppe (Referencet ASCO Test iReport AQS 21foi8/TR).
value of 2000 ppm. This teoric acid concentration esteeds the Farley r$AA

SU5MtACENCE
For a discussion of the ef fects of submergence, refer to Appendix 4

| Section 11.C.
MARCIll

IEEE 323-1971 did not require that any specific marr.in be included fe
e'itablishla6 tlan test parameters. timmver, the followinn margte s can beidentified.

(a) T-mperature - The 34fAr qualification test condition exceeds she
300"F req. tred teeve-rature by 4(8F thus nelegie ste maa gin has been
demonstrated.

(b) Fressure-The110psiaqE11ficationtestconditionprovides
adequate earnin above the maximum calcula.ed Farley,tJnit 2
containment pressure of 62.2 psia.

(c) Radiation - The 2 x 108 rada qualtfleation test conJttien provides,

adeqiinte margin above the specified Farley. Unit 2 containment*

1evel of 5 m'103 rade. Therefore adequate margin entsts.,

i

1

i

i



Am NRC Contract N2. NRC-03-79-118
0000 Franklin Research Center FRC Project No. C5257 P:g ^)

A DMs.on of The Franklin institute FRC Assignment No.13 3b
20th and Race Streets. Phda.. Pa. 19103(215) 448 1000 FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITE,M NO. 4-

LICENSEE RESPONSE TO NRC SER (Contirwed)

Asco setrato vALvts

1CCAT10M AND SAftTY T'*CT!OM

The Af 'O eslenoid valves located inside contain=ent are used in the air
- supply lit. of several isolation valves. Their safety function is to go

Thisto the vent psiti: . fellowing the de-anetsisation of the salenoid.
te vented from the operator of the air operated isolationpermits the air t

valve and the valve to go to its f ail safe position (closed) following a LOCA
The solenoid is de-energi:ed upon generation ofor ELB inside containment.

a safety actuation signal.

FAftt.it *0DE ANALYSTS

A f ailure eve e-d ef fects analysis shows that for each f ailure code two
Solenoid

initial conditions fer the associated coil oust be considered:
initially erststred sea solenoid initially de-energized.
With the soler.oit it.itially energized. coil f ailures will af fect the solenoid
and air-operated valves as follows. If the coil f ails open circuited the
solencid will be de-energised and cause the associated air-oserated valve to

go to its fail safe ;osition (closed) and need not De considered further as
this is the re g irst safety position. A f ailurs remiting in a sir.gle ground
would have no effect rn the battery supply which is ungroeded. A short

circuit would at z=st result in the trip of the circuit breaker that faeds
S.'s dailure would de-energized the solenoid resulting inthe solenoif.

the associates air-:;erated valve going to its f ail safe position (closed).
If the scienoid is initially de-energited it will be due to any of three

These threepossible conditic.s. not including the coil failure itself.
conditions are (1) loss of power. (2) control switch f ailed open or held

Forcontinuously is C OSE position and (3) contair.eens isolation sipal,

the three above =entioned conditions. coil f ailure has no affect on the solenoid.
JUSTIFICATIC': FM 0?~'ATION

The coil de-energining and the valve going to its fail safe position (ckosed)
is the acties that would be accomplished' if the solenoid coil does f ail
since the c=ntainment isolation signal de-energises the coil. *

Those compcnents identified in the NUREC-0583 response as located below
flood level all perfore their safety reisted fuaction tomaximuis cottain=ent

in the first 30 seconds of the D M. The most tonrarvative analysis for

rate of rise in the containment is to assus.e C a t Accumulators volunas
are instantaneously O ped to the sump followed by icnediate raxiew EST

. flows. The cesperast located lowest in contaie:.ent which is covered in
our respcese to m.!:-C558 is located at elevation 109'-0". This component

will not be sut=ersad for 714 seconds under t5e nos conservative assu=ptions.

(Refer Table 11.C.-1).

. . . ,



A NRC Contract N2. NRC-03-79-118
ranklin Rise 1rch Csnt:r FRC Project N3. C5257 P:ga

A Dnnsson of The Frrnkhn Institut FRC Assignment No.13 3C
20th and Race Streets. Phila.. Pa. 19103 (215) 448 10 @ FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4-

LICENSEE RESPONSE 'IO NRC SER (Continued)

3. Ilmbes ASCe

w at ze. ur-1 series. 2o6-serie.

Imatrummet: Selenoid Talve

lacacians Come= h t and Pela Staen Room

Seemits of twelustion

Type test escalerated thermal and radiatiaa esing techniques and

material smalysis mains a esaaervative appremiastian to the Arrheine

medallmve establiehad a qualified life for these solenoide. N sole =

meide are used inside and outside the conta1.7tet and, for both laca-

tiene. have a qualified life beyond June 30, 1982 and iA at least

the mest fee refueling autages. A man test report has t=dicated en

elastamme temyonent of these solenoida is met recommaded for operaties

eder the more limiting radiation aging conditiene where the solamoida

,
scry be required to shif t positime following eryeemre to a total samma

radiation dose is excese of 20 magerede.' APCS has completed em ovelae-

ties of the operational requiremente of the solameide comeaf'ing this

elastamme remponent. APCS has deternised the solameide would have

.eampleted their peettiam shifta before recalving en amyscure to a dose

in emcase of 20 megarede er seuld not be required to shift la order

to bring the plant re a safe shutdous come1 tion. B erefore, the elas-

temme courseemt has been determined se acceptaale for the harsh envires=

me tal conditions at Forter-Omit 2.

AFCs Pesition,

Saurv=i11-e and maintamance precedures are being implammated which

refloat the results of the above evaluations. and will verify the

esotimains quellfied statue of the leatruments throughest the life of the '

plant. N vender to completing e asterial analysia in as setempt to

further entend the qualified life of these eslammide. De reemits of this

asalaatise will be tacorporated La the servs111==ra sad maintemence

pescederse as meesenery.

, _ , ,
AFPendia i 1.E-1

>

_ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .___ ____



#N NRC C:ntr ct NO. NRC-03-79-118
I 00Nnklin Research Center FRC PrJj9ct No. C5257 Paga
J

A Dwmon of The Franklin Instaute FRC Assignment No.13 5
20th and Race Streets. Phda-. Pa. 19103 (215) 448 Imo FRC Task No. E/(

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. '/

Checksheets [ o N u 6~[ have been removed due to the

proprietary nature of information contained therein.

!
.

1



4' Frankiin R,seuch contz, NRC Contrcct No. NRC-03-79-118
uQ0a FRC Pr: lect N2. Cs257 P:ga

A Dnnsen of The Frankhn institute FRC Assignment No.13 |c
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. SilR

EQU!PMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. 6
=

EQUIPMENT ITEM NO. 5
SOLENOID VALVE LOCATED IN THE MAIN STEAM ROOM, ELEV. 135'0"
ASCO MODEL NP SERIES
REQUIRED OPERATING TIME: 10 MINUTES
TER CHECKSHEET NO. 5
LICENSEE REFERENCE (S): 649
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2N25SV3772A,

B, C)
LICENSEE SUBMITTAL: SCEW(S): C.2.17.2 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2N23SV3228AA,

BA, C A; 3227AA, BA, CA)
LICENSEE SUBMITTAL: SCEW(S): C.2.16.5 [6]
FUNCTION (PLANT ID): ACTIVATE AIR OPERATED VALVE FOR ISOLATION (Q2N12SV3235A,,

B)
LICENSEE SUBMITTtL: SC':W(S ): C.3.14.4 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2N12SV3234A,

B)
LICENSEE SUBMITTAL: SCEW(S): C.2.14.2 [5]
FUt:CTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2N11SV3369AC,

BC, C C; 3370AC, BC, CC)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.8 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2N11SV3368AA,

BA, C A; 3976A, B, C)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.7 [6] '

DESIGNATION FOR DEFICIENCY IDENTIFAED BY THE NRC SER - CIRCLED ITEM (S) ONLY: ;

(Sze Section 3 of this TER for Legend)

h RT,h CS, S, (R) I, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHFETS:

Conterats Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summe.:y Forms 2

Licensee Response to NRC SER 3a, 3b, 3ey-3d-

SyItem Consideration Review 44, 4L, 4u, 40, 4w, 4f

. Equipment Environmental Qualification Review Se, 55, M. "A. 50, 5f,
Sg, Sh 51, Sj

| -

1 Installed TMI Lessons Learned Implementation Go, Gb

|
Equipment Summary

,_

Maintenance and Replacement Schedule Summary 7 , 7b, 7c

-.

_-



NRC Contract N2. NRC-03-4118
00 Frinklin Rrsetrch Cant:r FRC Project No. C5257 Pago

A Diwsen of The Frankhn Insstruu FRC As';ignment N3.13 |b
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10m FRCTask No. WB

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .:;|C

!
1

SUMMARY OF LICENSEE RESPONSES TO THE NRC SER - O,NLY CHECKED ITEMS ARE APPLICABLE:

X Tne Licensee (has/' - - 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. ~

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
Ticensee 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 nas 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 III.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 NO. NRC-03 79-118
phrinklin Risetrch C:ntaUO0 FRC Project No. C5257 P:ge

A Division of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. d'
. _ _

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESlGNATION:

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) 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 Ragarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test CJration 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.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Mide Available

4 (EXCLv0&q Sode/E/4dk)CE(02. EVM.vA M A/ Tifene. ~fD /7Pf4 Nd.

l

|

1

- - - _ _ - - _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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NRC Contract N 2. NRC-03-79-118
Ohnnklin R:sench Ccnter FRC Project N2, C5257 Prga

A Divmon of The Frankhn Institute FRC Assignment No.13 30
3)th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. (
e

.

LICENSEE RESPONSE TO NRC SER
,

COMrfwart: S01.t2iotD VAI,b - Ultr;tt* Cryn A[ms;NT

tmC DEFICIENCY APCn RESPalSE
*

ACI|C Att solenoLJ valves. Outside containment, previously identified as requiring
TEMPERATURE replacement have been replaced with fully qualified ASCO Catalog tlP-1
QUALIFICATION Titt models. System mitter lists and couponent evaluation worksheets
rnEsst'Kr. have been revised to document the qualliteation of these solenoid valves.
ITUH10 TTY

QUALIFICATION PMTfl0D This equlpment has been evaluated to have a conservative qualified life
PtAlt;tN beyond Juno .10, 1982 based on type testing, material analysis using
RADIATION Arshculus feethodutory, and/er operating experience. Al'Co will esoplete se
REFIACEMENT evatustL n by Jmeuary I,1982 to extend the quat tf ted life of t:w equipment9

and taka appropriat e actions, if necessary (i.e., justificettun, n'* vreste
equipment, qualification progree, odification, replacemutet).
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NRC Contract N3. NRC-03-79-118
l UOO Frinklin Resetrch Ccnter FRC Project N2. C5257 P ga

f A DMsion of The Franklin Institute FRC Assignment No.13 3b
20th and Race Streets. Phila.. Pa. 19103 (215) 44810m FRC Task No. S/B

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. I.

LICENSEE RESPONSE 'IO NRC SER (Continued)

;

.

E. Make ASCe

und.1 an. sp-1 sortes. x x -serias

lastrument: Seleasid Talve

tasaties: Comrata==mt and Mais Stems 3sem

.

_1 cent 1ts of preluatise

Type test accalerated therus1 and radiattam egia6 techniquae ord

untarial analysis seing a conservative oppremisatism to the Arrheius

medmitmve estab11 abed a qualified life for eene eslamoide. De sele-

,

aside are used 1aside and outside the comrai-t and, for both lace =

timme, beve a qualified life beyond Joe 30. 1982 med for at least

the esas few refueling estages. A saw test report hoe indiwted an

elastomer sempenest of these seismeide to set receammmded for operatica

emder the more 11mittag radiaties esing *==diria== where the salmeide

muy be required to shift posities followieg 'em to a total samma

radiatian dose in excese of 20 angereds. AFCs hee completed an evalue-

time of the operatismal requiremente of the salamoide comtaining this

elastaunt compoe m t. Arca has determined the solemside would * wee

completed their posities shif ta before receivtag an emps.ute to a dose

la emesse d 22 magarede er would ont be required to shift fa order

to bring be plant to a amie shutdeus esadities. D erefore, the elas-

temer campement has been determined as acceptable for the harsh envirom-

umstal canditises at Farley-Unit 2.

Apce peettise

=m-. d .ai.t-e ,.e.- ar. hei 1. pia.~ed .muk

sofleet the results og the above evaluatismo, and will verify the

esationing qualified status of the imetnummte throughest the life of the

pla t. The vender is completing a notarial smalysis is an ettempt to

further amtemd the qualified life of these eslamside. Tka results of this

evaluatism will be incorporated is the '"-- and M - -a

precedures as neceseasy.
Appes11s 1 1.5-1

_
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4|J00U Franklin Resezrch Centar
NRC Contract N;. NPC-03-79-118
FRC Prc'ect No. C5257 - P g2

A Division of The Frankhn institute FRC Assignment No.13 |o
20th and Race Streets. Phita.. Pa. 19103(215)448 1000 FRC Tan No. stb

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1

EQUIPMENT ITEM NO. 6
S,0LENOID VALVE LOCATED IN THE CONTAINMENT
TARGET ROCK MODEL 79AB001

REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 6
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): REACTOR VESSEL HEAD VENTILATION (62B13SV2213A, B; 2214A,

B)
LICENSEE SUBMITTAL: SCEW(S): TMI-2.2 [6, 11, 19]

,

DESIGNATIOil FOR DEFICIENCY IDr'.NTIFIED BY THE NRC SER - CIRCLED ITEN(S) ONLY:
(See Section 3 of thirs TER for Legend)

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

Not stated, plicablel

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responres to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 35, 30, 3d

System Consideration Review 4;, L, b,40, b, d-

. Equipment Environmental Qualification Review 50, 55, 50, CO, Sw, LI,
5'; , ih, Si, Sj

'
Installed TMI Lessons Learned Implementation ^? Sh-
Equipment Summary

Maintenance and Replacement Schedule Summary 7= , 7L, 7c-



_

A NRC Contract N2. NRC-03 79118
000hranklin Research Center FRC Project No.C5257 Pag 3,

'

A oc. mon of The Frankhn Institute FRC Assignment No.13 |b
2thn and Race Streets. Phda.. Pa 19103 (215) 44r,1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL GUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6

1

SIMMARY OF LICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITDtS ARE APPLICABLE:

X Tne Licensee (has/heemmet) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment is

qualified and/or will functAon 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.

X Justification for interim operation (has/h:2 ::t) been provided by the
Licensee for this equipment item.

X Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submergence levelr

l Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis) .

Equipment relocation to a mild environment
X Qualification testing of equipment in progress:

' Other ( )

The Licensee has provided other infor~ation for this equipment item _

l that can be conctrued as a basis for justification for interim
operation.

,

I

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 ITE:4 ONLY: (See Section 3 of this TER for Legend)

_I . a Qualified II.c Qualified Life Deficiency

[I.b Modification 7 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-03-79-118
@ObFrinklin R:seirch Cint;r FRC Project No.C5257 P g3
U

A Dwmon of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phda . Pa. 19103(215)448 1000 FRC Task No. O6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4
.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate _

j Mequate Similarity Between Equipment and Test Specimen Established
Aging Degre.dation Evaluated Adequatelyi

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

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied

| C:iteria 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
Cest 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.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qual.ification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available'

1

|

)
'

[

|
'

______ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -



NRC Contract NO. NRC-03-79-118
, 00J Franklin Research Center FRC Project No. C5257 P:g]

A Den of The Frankhn Institute FRC Assigriment No.13 3a
20th and Race streets. Phita.. Pa 19103 (215) 448 1000 FRC Task No. $~/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT IT' M NO. 6c

4_ICENSEE RESPONSE TO 5RC SER

Oualification testing is scheduled to be completed by the fourth quarter of 1982
This equipment is not essential to achieve a safe shuidown condition for any
licensed P3E. and. therefore, no operating time is specified.

|

.

I



& NRC Contract No. NRC43 79-118
lj0bhrinklin Resetrch Centtr FRC Pr: Ject N3. C5257 Paga

A Divisk>n of The Frankhn Instaute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa. 19103 (215) 448-10m FRC Task No. 618

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

EQUIPMENT ITEM NO. 7
SOLENOID VALVE LOCATED IN THE CONTAINMENT, ELEV. 89'4"
AUTOMATIC VALVE MODEL C5439
REQUIRED OPERATING TIME: I HOUR
TER CHECKSHEET NO. 7
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2EI2SV3999A,

B)
LICENSEE SUBMITTAL: SCEW(S); C.2.6.7 [6]

DESIGNATION FOR DEFICIENCY IDENTIFIED ' ? THE NPC SER - CIRCLED ITEM (S) ONLYd
(See Section 3 of this TER for Legend)

h RT, (R), I, QM, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

i

LISTING OF APPLICABLE CHECijSHEETS:

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, 2;, 2d

System Consideration Review 42, tb, k , 00, 4c,--4f-

Equipment Environmental Qualification Review ":, O, L , 5u, ae, SIT
5;, 5h, 51, ~,j

Installed TMI Lessons Learned Implementation 42, !b-

Equipment Summary

Maintenance anc Replacement Schedule Summary 0, 7L, 7e'3

_. . - .



A- NRC C ntract NO. NiiG-03-79-118
Ubu Franklin Research Center FRC Pr: Ject N:. C5257 'YG3

A Diws on of The Frankhn instirme FRC Assignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW Oc EQUIPMENT ITEM NO. Z

-

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

M Tne Licensee (has/R: n;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 presented information which shows the e are no
outstanding qualification deficiencies.

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

Y Justification for interim operation (ha s/t._ _ _ _ t) been provided by the
Licensee for this equipment item.

X Corrective action specified by the Licensee:

1 Equipment replacement with qualified equipment
Equipment modification
Equipment relocation above submerc|ence 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 Me construed as a baais for justification for interim
operation.

_X_ The Licensee (has/hrr n;t) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action $267 RE5"*d6LsWG e u D Gs 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 CA*EGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I . a_ Oualified II.c Qualified Life Deficiency

fl.b Modificatica | III.a Exempt

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

II.b Not Qualified IV Documentation Not Available



NRC Contract N O. NRC-03-79-118
l$ Fr:nklin R:se:rch Csntr FRC Project No. C5257 P g]

A Dwision of The Frinkhn Instituu FRC Assignment Nr.13 2
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No._ 8/8 ,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlpMENT ITEM NO. 7

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FO g

DESIGNATION:
X = DEFICIENCYHRC REQUIREMEtJTS ,

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 / Press;re Exposure:

o Peak Temperature Adequate _

o Peak Pressure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Steam Exposure (It Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criter la Regarding Radiation Satistied
Criteria Regarding Test Sequence Satisf f ad
Criteria Rega" ding 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 (NU.1G-0588, Cat. 1)

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. Qualtfied Life

or Replacement Schedule Justified
III.a Equipment Exeinpr From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

,
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NRC Contract N;. NRC-03 79-118
000 Franklin Research Center FRC Project No. C5257 P:g3

A Divisen of The Frankhn Insntete FRC Assignment No.13 30
2thh and Racs Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7

LICENSEE RESPONSE TO NRC SER

ste :ew .2

Smut? Ov W"STA.tSc f*r*3

As a result of the G M C108 Qualification review and the subsequtat, I

replacement of tva ge:eric types of components which were setermined to be

deficient in qualification documentation. four solenoid valves located

!tasado containment remain outstanding. These deficiencies. together with

corrective actica es:=1t=ents and justificatica for interia operatica, are
given below.

1. Soleeeld ra ?ves '.neide containment

A total of 37 solenoid valves inside the contain=ent were determined

not to have adeq eate qualification documentation. Of these 37. all

but 4 have bees replaced with fully qualified ASca 187 series esives.

and the associated component Evalaation Work Sheets have been revised

to reflect the qualification parameters. Out of remainlag a solensid

valves. 2 have been dalected and reuiMag 2 are used on containneet

isolatin valves and perform their safety function ,ciar to the effects
^

~due to tha acf14ett environment. Should failure occure, the isolacism

functics of these valves would be maintaisee and such failure would met

adversely affect other safety-related equionent. Furthermore these

solaeoil valvas have high teasersture oils and contain no plastic parts.
I altanta ce= place qual:3 cation testing er analyses %sve not been per.
l

for=ed en the specific assemblies separate qualification tests have beeni

1

perfor=ed en individual constituent componers of the valve assembly.

, Easat en the fact that no eateriala which have deleterious effects due
|
| to the harsh environments are included ta these valves. and that previous
i

limited testing has successfully verified qualification, inter *a use of
I

these valves is acceptable.

1

|

|

| ,
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NRC Contract N:. NRC-03-79-118
000 Fr:nklin Rr. search Cc.nter FRC Project N3.C5257 P g2

A Dim 6on of The Franklin institute FRC Assignment No.13 3b
20th and Race Streets. Phila.. Pa. 19103 (215) 4481m0 FRC Task No. S/8 i

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 7
|

|

1

l
;

LICENSEE RESPONSE TO NRC SER (Continued)

. . . .

Purchase orders have not been issued far two of these selenoid valves

because a qualifies direct replaca -sat was not available. As a tesult

of an ecstseeri=g evaluation a suitable qualified replasement salamoid

valve has been deta==ined and a purchase order vill be tsaued upea

receipt of a quatation from the original air operated valve vender,

j Se documentation of qualification i - the replacement solenoid valve

vill be equal to that of the other qualified solenoid valves and the

replacement will be completed by the end of the first refueliss outage.

!! any yrob! Ds artaa beyond the control of Alabama Pove.; Co=pany which

may impact this schedule. the DC will be notifie Purchase orders

were not issued *: the remaining two solenoid valves due to the fact that

! a reevaluation has been performed in regard to the need for.qulification

of these ca=ponsats. Dese solenoid ralves a e utilized en the 4"

asetniscent yargs A27s. Io a letter from F. L. Cisyton, Jr., to A. (chwencer b
dated Sepresser 30, 1980, subitet " Containment Furge Systas" Alabama

Power C==pa=, em==1tted to e.teration with these valves maistained La the .

stosed pos1=== is all modas azeept mode 5 and mode 6 (cold shuttees and

refueli:3,. Tic ce contaimment purge valves La the alesed position.

these suh*ect seletoit valves are la the deemergized position. Subsequest

failure of these soleneid valves will not result is ope =1st of ce parge

valves and tentai= ment Laolation vill be asistained. Based as *M s eval-

nation, case solenoid valves have been deleted from our P. aster *ist of

equipcett requiring qualification.

|
i

I

1

\ .
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4 NRC Contr:ct NO. NRC-03-79-118
000U Frz.nklin Rrse rch Cent:r FRC Pr: ject N .C5257 Prga

A Dwision of The Frankhn Institute FRC Assignment No.13 |og
20th and Race Streets. Phda.. Pa. 19103 (215) 448-tmo FRC Task No. SIR

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

EQUIPMENT ITEM NO. 8
SOLEN 0ID VALVE LOCATED IN THE CONTAINMENT, ELEV.129'0"
ASCO MODEL NP SERIES

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 8
LICENSEE REFERENCE (S): 649
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2B31SV8047)
LICENSEE SUBMITTAL: SCEW(S): C.2.3.2 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2G21SV7126)
LICENSEE SUBMITTAL: SCEW(S): C.2.12.5 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2E21SV88)l,

8149 AB , BB , CB )
LICENSEE SUBMITTAL: SCEW(S): C.2.9.5 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2P13ZS2867B,

2866B )
LICENSEE SUBMT.TTAL: SCEW(S): C.2.6.6 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2Pl7SV3443)
LICENSEE SUBMITTAL: SCEW(S): C.2.20.5 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2P17SV3184)
LICENSEE SUBMITTAL: SCEW(S): C.2.20.3 [6]

/ LANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2P15SV3103,FUNCTION P

3766, 3 179A, B, C)
LICENSEE SUBMITTAL: SCEW(S): C.2.18.4 [6]

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

RT, (R), I, QM EXN, SEN, QI, RPS, None,

Not stated, Not applicable 2

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item lag , D g,
Summary of Licensee Responses to the NRC SER lb

Equipment Envirort.sental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3er-3d

System Consideration Review S:, f5, I;, 40, 4 , 4Z 2

Equipment Environmental Qualification Review - Se , 55, Sc, ;J, L , ai,

40, * 5 , S i ,- S j

Installed TMI Lessons Learned Implementation -6 , C L-

Equipment Summary

Maintenance and Replacement Schedule Summary 7- , 7 b , 7eo



,

I

4 NRC Contract N3. NRC-03-79-118
000U Franklin Rrse:rch Cent:r FRC Project N2. C5257 PIQ3

A Division of The Frankhn Institute FRC Assignment No.13 |c2
20th and Race Streets. Phila . Pa. 19103(215)448 1000 FRC Task No. 'S tA

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _d_

EQUIPMENT ITEM NO. 8 (CONTINUED)
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2P15SV3180A,

B, C; 3 181A, B, C; 3104; 3765)
LICENSEE SUBMITTAL: SCEW(S): C.2.18.4 [6]

l

|

|
|

|

bESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLV
(Se- Section 3 of this TER for Legend)

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

Not stated, Not plicable

LISTING OF APPLICABL HECKSHEETS:
1

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the ER lb

Equipment Environmental Qualificati Su ry Forms 2
|

Licensee Response to NRC SER 3a, 3b, 3c, 3d i

l

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

Equipment Environmenta Qualification Review 5b, Sc, 5d, Se, 5f,
5g, h, Si, Sj

Installeo TMI ssons Learned Implementation 6a, 6b

Equipment mmary

ntenance and Replacement Schedule Summary 7a, 7b, 7c



6 NRC Contract ND. NRC-03-79-118
000U Franklin Rese1rch Centzr FRC Project N3. C5257 P ga

A Dnnsion of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phda . Pa 19103(215)448 1000 FRC Task No. S/B

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 6

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

X Tne Licencee (has/S -- -^ 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.

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
EquipT.ent 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 EVALUATIOti CATEGORY BASED ON REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified |II.c QualifiedLifeDeficienc3
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

|

!
|
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NRC Contract N . NRC-03 79-118
00d Frtnklin Rrsesrch Ccnter FRC Project N2. C5257 Pag 3

A Dnnsen of The Frankhn Insntute FRC Asalonment No.13 2
| 20th and Race Streets. Phda.. P4 19103 (215) 448-10m FRC Task No. 6/6

i EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
.

DESIGNATION:
X = DEFICIENCY

NRC REQUIREMENTS
l
!

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 Peak Temperature Adequate

i 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 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 I.a Equipment Qualified
!. I.b Equipment Qualification Pending Modification

II.a Equipment Qualification Not E1tablished
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 ,

I

|be avAt.vA r.M Refer,e. To /Ycm WO 4(eYcLumas, SueNEA4 ewe)

l
1

|

|

|

|

_ _ _ _ __



NRC Contract N r. NRC-03-79-118
000 Franklin ReSearch Center FRC Project No. C5257 P gJ

A Division of The Frank).n Institute FRG Assignment No.13 3a
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 6/6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8
. _.

LICENSEE RESPCNSE TO NRC SER

COMPONENT: SOLIFOID VALVES = INSIDE CONTAlletENT
e

NRC MFICIENCY APCo MSPONSE

ACINC 1his equipment has been evaluated to have a conservative qualified tir a
beyond June 30, 1982 based on type testing, material analysis using Arrhenius
Hatt.odolor,y. and/or aperating e,.pe lence. AFCo u111 complete en evaluation
by January 1,1982 to extend the qualified life of the equipment and take
appropriate actions, if necessary (i.e., justification, alternate equipment,
giutil ficatio1 program, modification, replacement).

t

C11Dt108' SFRAT The chemiest spray concentration ut111 cd in the equipment qualificattwr.
testing progras Ecr this equipment uas 3000 pra (Referencer ASCO Test *

Report AQS 2167s/TR). This boric acid concentration exceeds the Farley FSAR
value of 2000 ppe.

SUBMERCENCE For a discussion of the ef fects of submergence, refer to Appendix 4,
| Section 11.C.

MARCIN IEEE 323-1971 did not require that any specific marp.in be included in
establishinr, the test para = ters. Ilowever, the follouing margiens can 'em
identified.

(a) Temperature - T% 3460F qualificat' ton test condition exceeds the
300"r regntred teuercrature by 468F rhus adeqq.ite marr,In has been
demonstrated.

(b) Pressure - The 110 psia qualification test conditaon provides
adequate margin above the maximum calet teted Farley. L' nit 2
containment pressure of 62.2 psia.

(c) ItaJiation - The 2 x 108 rada qualification test condit tnn provides
*

adequate margin above the speelfied Farlt:y, Unit 2 cime ninment,

1evel of 5 a 107 tads. Therefore adequate margin exist s..

EQUIRED TIME Nficiency sh+.ca on one solenoid valve Q2F15Sv3765 appears to be a eterical
error by the NRC. Operating ano qualification tima both have been shoun on
temponent evaluation sheets.

*

_



NRC Contract ND. NRC-03-79-118
00 Frinklin Rise:rch Cinter FRG Project No. C5257 P g3

A Divisen of The Frankhn Institute FRC Asalgnment No.13 3b
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 6/B __

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. S

|

|

LICENSEE RESPONSE TO NRC SER (Continued)

{
|

L umke: Asce

und=1 me. ar-1 series. :os=: uies

Instrum mte Selenoid Talve

Lacatina: Coat tammat and Maia Staan Room
.

Easults of tweluation

Type test accelssated thermal and radiatian aging techniques and

material smalysis estas a commervativa epproziantian to the Arrhenium

modolhave established a qualified life for these solenoids. Se sale =

aside are used taside and outside the contaf===t :ad, for both loca.

tiams, have e qualified life beyond June 30. 1942 and for et leset

the a m t fee refueling autages. A has test report has indicated am

alastamer av=t of these solanoids is not rec ' for operettaa

under the more limittag radiation eling deeditions where the solamoida

my be required to shif t posith follwing esposure to a total sama

radiattom dose la excese of 20 magare. Apce has templeted an evalua=

tiam of the operati mal requirnemata of the solaseids containing this

electouer component. APCS has 4etermined the eslamoids umuld have

esup*eted their peettian shifta before receiving an exposure to a dou

in emsees of 20 meterada or would not be requirow to shift is order

to bring the plant to a safe shutdous conditian. Therefore, the elas-

temer component has been determined as acceptable for the harsh enviram.

a ntal conditions et Farley-Gait 2.

AFCo positions

Surv=f times and malatemance procedures are betag implemmatad which

refleet the reemina of the above evaluations. and will verify the

sentimetag qualif1 A status of the tastruments throughout tbs life of the
! plat. The vender is completing a estarial aaalysta in a ettempt to

fwther entend the qualified life of these solamolds. The results of this

sealuatise will be incorporated in the serv =itta ,2 and maintenance

precedures as necessary.
, __

W ata 1 1.g-1

*
t

I

.

_ _ .-. .



Ag NRC Contrcct N3. NRC-03-79-118
tj00ll Franklin aesearch Center FRC Project No. C5257 P:ga

A Division of The Franklin Institute FRC Assignment No.13 |c
20th and Rac. Streets. TNia.. Pa- 19103 (215) 448-1000 FRC Task No. 616

EQUIPMENT ENVIRONMENTAL QUAllHCATION REVIEW OF EQUIPMENT ITEM NO. 9

__

EQUIFMEh1 ITEM No. 9
SOLENOID VALVE LOCATED IN THE CONIAINMENT
ASCO MODEL HTX8320A22V
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 9
LICENSEE EEFERENCE(S): NOT CITED
FUNCTION (PLANT ID): PILOT FOR AIR OPERATED VALVE (N2B21SV0444BA, BB; 445AA,

AB)
SERVICE: PORV
LICENSEE SUBMITTAL: SCEW(S): TMI-3.2 [6, 11, 19]

.

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, Notapplicall_e]

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Respcases to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 25, 2. , -M

System Consideration Review Ou, 45, i, id, 40, if

Equipment Environmental Qualification Review fr. L, Sc, 50, Sc, Sf,
5;, 55, 54 Sj-

|

Installed TMI Lessons Learned Implementation Se, Cb-

Equipment Sunur.:.ry

Maintenance and Replacement Schedule Summary h , 75, 7s

_ _ _ _ _ _ _ _ _ - _ _ _-__-_______ ___



NRC C:ntract N;. NRC-03-79-118

000) Franklin Resench Csnta FRC Project N2.C5257 P go

A Dr.:sion of The Frankhn Insntute FRC Assignment No.13 |b
20th and Race Streets. Phi!a., Pa 19103 (215) 448 1000 FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9
|

|

.

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

X Tne Licencee (has/h:2 ..n) 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.

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

X Justification for interim operation (has/'-- -^*) been provided by the

j Licensee for this equipment item.

X Corrective e.ction specified by the Licensee:

Y Equipment replacement with qualified equipment
j ' 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
Qualifica ton 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/W) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action Erh'Acf Af s4Xr R dstbw'S nuTAd f .) ;

1

The Licensee states that the equipment item does not require qualification
and/or should be exempted from envircnmental 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 Defi' iency,

| LI .b Modificatio III.a Exempt

II.a Qual uication Not Established III.b Not in Scope

II.b Not Qualified IV Documentation Not Available

(
,

|



NRC Contract N3. NRC-03-70-118
(Ob_ Franklin Research Center

.s
U FRC Project No. C5257 PagD

A Dwmon of The Frankhn Institute FRC Assignment No.13 ?.
20th an< axe streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _.9_.

EQUIPMENT ENVIRONMENTAL _ QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC RF,0UIREMENTS 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 Feak Pressure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Staam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regardir.g Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Itstrument 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.o Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

| or Replacement Schedule Justified

| III.a Equipment Exedtpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available



phranklin R:seirch Cantir ~

NRC Contract N o. NRC-03-79-118
i

UO0 FRC Project ND. C5257 P g3

A Divmon of The Frankhn Institute FRC Assignment No.13 30
20th and Race streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 9

I
LICENSEE RESPONSE TO NRC SER

Qualification for this instrument has not been docu:nented. It will be replaced
during the ., ext refueling outage.
This equipment is not essential to achieve a safe shutdown condition under any.

licensed C3E and, therefo: 2, no operating time is specified.
'

.
. . .

|

|

l

1
I

h av - - - --- g.- _ _ _



4 NRC C:ntr:ct N2. NRC-03-79-118
lj0hU Franklin Re .earch Center FRC Project N o. CS257 P g3

A Dnnsion of Tne Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phda.. Pa 19101(215) A ,8.]pX) FRC Task No. 61 6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. IO

EQUIPMENT ITEM NO. 10
SOLENOID VALVE LOCATED IN THE AUXILIARY BUILDING, ELEV. 121'0"
ASCO MCSEL HV2063814U
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 10
LICENSEE REFERENCE (S): 649
FUNCTION (PLANT ID): ACTIVATE AIR OPERATED VALVE FOR ISOLATION (N2C22SV0479A,

B; 489A, B; 499A, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.6 [6]
FUNCTION (PLANT ID): ACTIVATE AIR OPERATED VALVE FOR ISOLATION (N2C22SV0478A,

B; 488A, B; 498A, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.5 [6]

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

R, T, RT, CS, S, (R), I , QM , 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, 3b, 6

System Consideration Review 42, 45, 'c. 'd. 40, 'f- .

Equipment Environmental Qualification Review Se, 55, 50, 50, Le, 57,
A' n 51 9j

Installed TMI Lessons Learned Implementation her7-frb-
Equipment Summary

Maintenance and Replacement Schedule Summary A 7b, 7e



4 NRC C:ntract N 3. NRC-03-79-118
000U Frzn: din R sench Csntir FRC Prrject No. C5257 P ga

A Divmon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (215) 44f 1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./.4
|

|

!
-

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

% Tne Licensee (has/ .x ..Z.) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipmen; is
7

| 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 E. 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.

Cor-ective 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 ti 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 schadule 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
- CIPCLED ITEM ONLY: (See Section 3 of this TER for Legend)

I.a Qualified (II.c_ Qualified Life reficiency)
I.b h ification III.a Exempt

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

II.b Not Qualified IV Documentatien Not Available
.

1

l
i



i

NRC Contract Nr. NRC-03 79-118
phranklin Rxsetrch Cant:r FRC Project No. C5257 P g3
UO0

A Divmon of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phila . Pa. 19103(215) 448 1000 FRC Task No. S/B

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /d

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Adequate Similt eity Between Equipment and Test Specimen Establiched
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Establided (If Required) y

Program Established to Identify Aging Degradation
Criteria Regarding Aging Simalation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Required Profile Enveloped Adequctely
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Sacisfied _

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:
X = CATEGORYNRC QUALIFICATION CATEGORY

I.a Equipment Qualiried
I.b Equipment Qualification Pending Modification
II.a Equ'pment Qualification Not Established
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

Xor 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

Q gLyAficA,/, ggffL. 70 IYN Wo '$ 6)(C|uOId[] 'NV6 W 4 5

|

|
|

_ _ _ _ _ _ _ - _ _ _ _ -



NRC Contract N2. NRC-03 79-118
00 Frxnklin Rssetrch Ccnter FRC Project Na. C5257 P g2

A DMsen !The Fra: Min Insettute FRC Assignment No.13 3a
20th and Race Streets. Phila . Pa.19103 CIS) 44E tor /) FRC Task No. S/8

_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EOUIPMENT ITEM NO. /d

LICENSEE RESPONSE 'IO NRC SER t

CGt?ONErfT: 501.EN010 VAI.VL - OUT:;fDE CUttrAI! DENT

ffRC DEFICIENCY *
APCo RESPONSE

AGl}C
All antenotJ valves, outside containment, previously identified as requiringTEMPERATURE seplacement have been repisced with fully qualified ASCO Catalog' tar-I

QUALIFICATION TIE models. System master lists and component evaluation worksheets
PRES 3 UKE have been revised to doceent the qualificatten af these solenoid valves.IIUMIDITY
QUALIFICATION NETfl0D This equipment has been evaluated to have a conservative qualtite.1 lifeMAEIN beynnd June 30, 1982 based on type testing, material analysis usingRADIATIGt Arthenius Hethodology, and/or crerating experience. Afto w111 cineptete saREFtACDtENT evnlaatt n try January 1,1982 to extend the quellfled lite of the equiement9

and tahn appropriate actions, if necessary (i.e., joistlileattun, alternate
equipment, quellitcation program, anodification, replaccesunt).

|

|
|



.

NRC Contract N . NRC-03-79-118
'u00 Franklin R:seirch Cint:r FRC Project No.C5257 Paga

A Division of The Franklin Institute FRC Assignment No.13 3b
20th and Race Streets. Phda., Pa. 19103 (215) 448-13M FRC Task No. 6/8

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /0

LICENSEE RESPONSE TO NRC SER (Continued)

L Makes ASCe

Model No. WP-1 Series. 206-Series

Imatrommt $danoid Talve

Zacations Cantainannt and Maia Staan Aaan

Beautta of twelustion
.

Type test accelerated thermal and radiuias aging techniques and
,

maserial maalysis estas a conservative spyrna.mation to the Arrhanius

medalhave established a galified life for these eslameida. The sole-

eside are used inside and outside the containment and, n r both loca.

tians. have a qualified life beyond June 30, 1982 and for at laaet

the aart few refueling satages. A new test report has indicated an

alastamer compaeont of these solanoids is not . "ed for operation

eder the more limiting radiation estag canditions where the solenoids

may be required to shift position following espcsure t3 a total gamma

radiatian dose sa excese of 20 messeads. APCS has completed an evalua.

tism of the operational requirements of the selenoids cemente MT this

elastamme componeet. APCS has determined the eslameide womid have

eampleted their position shif ts before receiving am erposure to a dose

La amsese of 20 megarado er would met be required to shif t is order
.

to bring the plant to a safe ehetdows conditian. Therefore, the elas.

temer campanget has been Jetermined as acceptable for the harsh environ.

umstal c W ittens et Farley-Gait 2.

Arce ro itten

Serva*Mwe and maintamance precedures are betag intimmated which

reflect the results of the above evaluatioma, and will varify the

esmeimming qualified statua of the instrimanets throughout ia e life of the

plant. The vendor is completing a material analye'.s is an attempt to

further estead the qualified life of these solenoids. The results of this

evolmatism will be tacorporated La the surve111ames and maintenance

precedores as necessary.
W=m i 1.I-1, _ ,,

|

|
|

|

r

|

.. . _ - -



4 NRC C:ntract ND. NRC-03-79-118
lj00U Franklin Research Center FRC Project Na. C5257 PLgD

A Dwision of Thi r ankhn Institute FRC AssignmInt N3.13 |a
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRCTask No. SIB

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.11

EQUIPMENT ITEM NO. 11
HYDROGEN RECOMBINER LOCATED IN THE CONTAINMENT, ELEV.155'0"
WESTINGHOUSE MODEL TYPE A

REQUIRED GPERATING TIME: 30 DAYS
TER CHECKSHEET NO. 11
LICENSEE REFERENCE (S): 1571, 1572, 1573, 1574, 1575
FUNCTION (PLANT ID): HYDROGEN CONCENTRATION REDUCTION (K001A, B (Q2E17G001A,

B))
SERVICE: POST LOCA H2 CONTROL i

LICENSEE SUBMITTAL: SCEW(S): C.2.7.2 [5]

-
,

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSEEETS:

Contents Checksneet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Sumiaary Forms 2

Licensee Response to NRC SER 3a, t , L, 3d

'" M- M, 0;, OfSystem Consideration Review *:,

Equipment Environmental Qualification Review 5a, 5b, Sc, 5d, Se, 5f, !

5;, R., Si, Sj

Installed TMI Lessons Learned Implementation v, vu

Equipment Summary

Maintenance and Replacement Schedule Suramary -7;, 75, ??

.



.

4 NRC Contract No. NRC-03-79-118
UNU Franklin Rese rch Cant:r FRC Project No.C5257 Pcg3,

l A Diasson of The Franklin Institute FRC Asalgnment No.13 |b
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. 8/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. //l

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

X Tne Licensee (has/homenst) provided a response to the SER concerns.

1 The Licensee (has/h% w ) 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.

t 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 exampted from environmental qualification.

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

[I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt
II.a Qualification Not Established III.b 13ot in Scope

II.b Not Qualified IV Documentation Not Available



l
N;iC Contract No. NRC43-79-118

00 Frinklin R:sench Csnta FRC Project N2.C5257 Pag 3

FRC Assignment N2.13 2 |A Dnmen of The Frrnklin inst. tut:2

3)th and Race Streets. Phda . Pa 19103 (215) 448.lm0 FRC Task No. 6~/d |
|

|

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. II |
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION: l

X = DEFICIENCYNRC REQUIREMENTS ,

I

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 Degradatio-
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / 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 Anomalies

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

_

DESIGNATION:
X = CATEGORYNRC QUALIFICATION CATEGORY

|

NI.a Equipment Qualified
1.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.D Equipment Not Qualified __

i

II.c Equipment Satisfies All Requirements Except. Qualified Life
,

| or Replacement Schedule Justified
III.a Equipment Exeiopt From Qualification
III.D Equipment Not in the Scope of the Qualification Review l

IV Documentation Not Made Available
|
l

1

.

memm I



o

4 NRC Contract ND. NRC-03-79-118
d Frankhn RrsetrCh Cantir FRC ProDct No. C5257 Prg2

A D= s on of The Frankhn Insrirute FRC Assignment No.13 30
20th and Race Streets Phda . Pa 19103 (215) 448 Imo FRC Task No. S/S

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. / /

_

LjCENSEE RESPONSE TO NRC SER

a'e e m eltact .,co , t ,,. .

ACllC
The metaille materials used in the M llecombiner Heaters are not known to7be suscepttble to significant degradation due to aging.

All etretrical compoenta furnished with the W electric racombiner which
awy be esposed to post LOCA environments and which use electrical itisula-
tion were tested. The power cable, heater connector wire, heater elemente,
thermarimplen not entensf ee wire were subjected to thermal presyng of 80
heatisp anel cooldoun eyeles to simulate 40 years of operation. All of the
above stree plus the terminal blocks were subjected to a sadiation esposure of2 m 108 raels gemas followed by a LOCA test as descelhed in Wrap 7709-L
Supplement 2.,

Due to the fact that no significant der.redation was observed following the
thermal cycling, redtatiam exposure, and LOCA cycle described in WCAF 7709 L
and Supplescate 14. the fly recombiner will provide adequate service far 40
years of normal operation pies 1 year post LOCA.,

/QUALIFICATIQt Qualification time for ttur If7 recombiner heater was not addressed by 71
TIMF. program testing. Operability for one year post LOCA was demonstrated by

- testa described la WCAp 7709-L and Supplements 1-4. the simplistic destge
sad conservative test procedores indicate that the recombiner will previde
adequate service during a 60 year service life followed by one year post
LOCA environment.

M/JtCIN IEEE 323-1971 did not require that any speelfic margin be included in
estabitahine. the test parm=erere. However, for most plant specific appit-
cations, there will be mergin available between the generic test parameters
employed by W and the plant specific requirements, in qualifying equipment
required to operate in a IIE12 environment, W d1J not include any systematic
mergin on the v.ecified 'deration of the safety function. Rather, margin
to included la igualificattoo testing by selecting conservative qualification
parameters and test sequences. Margin is implicit in the test seguence se,

follove:
*-

(1) Radletion Teste are based on conservettve calculations for 40 year
operettom plus 1 year post LOCA operation from the Westinghause generte
program which uses TID-14844 for the source tern. This hee resulted
la e 1 a 108 rad 5 stealification which provides adequate margin ebeve
the 5 a 107 radi' requirement.

(2) A conservstive estimate of 80 heat up and cooldown cycles were
conducted in succession to simulate 40 years of eperetton prior
to cosal.neting tttas tests.

(3) Sie LOCA tests were conducted on the thereally cycled unit.

(4) Mdttiensi poet irradiation IEE12 testtag was conducted on the
1rradiated components.

j

1 (3) 1.nnet term testing inne conducted me deserthed in m.pplemente 3
tend 4 af ICAP 77tM-a These teete included hip,4 temperaturei

heater teste conducted to evaluate hester element performamee
at temperatures is eneese of poet LOCA hester temperatures,
long term beater element and recond>1ner teste to evaluate
recombleer operettom at tersperatures well in eeeens of poet

j I4CA temperatures in a 47, hydrogen concentratten environment,
and long term steen chamber tests were condacted to demonstratei

the recombiner operability long term post LOCA at low containment
p res su re.

rocashiner quattf tcation testing temperature of 309'r exceeds
(6) The 112| the specified qualifiestion requirement of 300 F as shown on Componeet'

Evaluettom Sheet C.2.7 Sheet 2.
|

f
(7) The 3 gecceditner goalification testing pressure of 77 pote enceado

7the specified q.eeit tlestion requirement of 62.5 rete as shown on
Componest Evaluetton work Sheet, Section C.2.7 sheet 2.

i

1 As stated in sectise 6.3.1.5 of IFFE 313-1974, mergte may be demoeistrated
Itby increaring levele of testinc., number of cycles, and test duration.

| 1e felt that the ebeee mentlened teattas described in WCAP 7709 L and
Supptraents 1-4 demonstrate no acceptable icvel of surgin.

SFrFerNCFq

(1) WCAp 7709.L an.8 Supplements 14

(1) IseC latter vesselle to ptabeldinger of May 1.1981 provides Nec eeceptance
of the M2 reco=*tner to IEit 364-1971 and 3231971 standards.



/% NRC C:ntr ct Nc. NRC-03-79-118
00bEFranklin Research Center FRC Prcject N3. C5257 P:gm

A Dwision of The Frankhn Institute FRC Assignment No.13 5
2 tith and Race Streets. Phila.. Pa. 19103 (215) 448-1(xx) FRC Task No. S f'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ZZ.

'

Checksheets & 5 / E,J P E / have been removed due to the
7

proprietary nature of information contained therein.

i

{

!
t

-



I
| #w NRC Contr ct N3. NRC-03-79-118

lillbranklin Research Center FRC Projtet No. C5257 Paga
A Dmuon of The Frankhn instituts FRC AssignmInt No.13 |a
20th and Race Streets. Phila . Pa 19103 (215) 448-1(M10 FRC Task No. 618

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. IL

EQUIPMENT ITEM NO. 12
ELECTRIC MOTOR LOCATED IN THE CONTAINMENT, ELEV. 155'0"
JOY MANUFACTURING MODEL TYPE P Y' Yel.T'
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 12
LICENSEE REFERENCE (S): 1803
FUNCTION (PLANT ID): HYDROGEN CONCENTRATION REDUCTION (Q2E22 MOO 1A, B) , , , , , , . ,,

SERVICE: POST LOCA H2 CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.10.2 [5] E
FUNCTION (PLANT ID): HYDROGEN CONCENTRATION REDUCTION (Q2E19M001A, B, C, D)
SERVICE: POST LOCA H2 CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.8.2 [5]
FUNCTION (PLANT ID): NOT STATED (Q2E12M001, B, C, D)
SERVICE: CONTAINMENT HEAT REMOVAL
LICENSEE SUBMITTAL: SCEW(S): C.2.6.8 [5]

.

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY T,FE NRC SER - CIRCLED ITEM (S) ONLY:
(Sso Section 3 of this TER for Legend)

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

; Not stated, Not applicable

|
LISTING OF APPLICABLE CHECKSHEETS:

Contents ,;p sheet Page No.
;

Equipment Item

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2 j,
c

Licensee Response to NRC SER 3a, M , ?', ''f-
!

System Consideration Review O, 1, w , C, i;, If

Equipment Environmental Qualification Review Sa, Sb, Sc, -54, R , Ef,
% , 2., Si, :j-

|

Installed TMI Lessons Learned Implementation t, S-

; Equipment Summary

i
Maintenance and Replacement Schedule Summary 3c, 'h. '"

i

i s

.-. - - - . - - - . . - . - - ___



g4 NRC Crntract N3. NRC-03-79-118
000 Franklin Reserrch Centrr FRC Project N3. C5257 Pcg3

A o.. .uon of the Frenkhn Inst: ruta FRC AsrignmInt N3.13 |h
20th and Race Streets. Phila.. Pa 19103 (215) 448-Imo FRC Task No. f/f

. .

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4&

l

SUMMARY OF I.ICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/1- r -^ d provided a response to the SER concerns.
|

g The Licensee (has/.t : --O 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 deficiencien.

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

Justification for incerim operation (has/has not) been prc'cided 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 ( )

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

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

II.b Not Quan uea IV Documencation Not Available

|

__ _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -
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NQ NRC Contract Nc. NRC-03 79-118
CEUU Frznklin Rxsexrch Csnter FRC Project N .05257 Pzg3

A Dms.on of The Frtnan Institute FRC AsIlgnm:nt N3.J1 2
20th tnd Racs Streets Phda . P. 19103(215)448 mno FRC Task N 2. 5/[

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /A

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 Precsure Adequate
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Cri teria 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 A;

II.o Equipment Not Qualified'

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

III.a Equipment Exeiopt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

_ _ _ _ _ _ _ _ _ . _ _
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NRC Contract N3. NRC-03-79-118
00hrinkiin Rise:rch Csnt:r FRC Project N2. C5257 Pr.ga

A Division of The Franklin Instuute FRC Assignment No.13 3o
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1 @ FRCTask No. IlT

EQUIPMENT ENVIRONMENTAL QUALIFICATION HEVIEW OF EQUIPMENT ITEM NO. /A

LICENSEE RESPONSE TO NRC F.ER

NRC DEFICIEE I APCo PESFmSQ
*

ACitC Type test accelersted aging techniques were used to thermally ace.thes&
#motors en succt the requirceents of IEEE 334-1974. Arr%enius podels

were used to establish a quatifled life. The age susceptible materlate
of the muerors were identified and an evaluation was made of their agir.g
charnrerf eties. gazed on this methodolgy, a conservative qualified
life uf 40 years was established.

C11E:tICAL-$ FRAY 11.c rieewic it spray concentration utilised in the equipneent qualification
tentine,t parms;eus f or this equipsient was 10,000 ppa (ite fe rence: Joy Report
X-604 and F-14782). W ie horic ccid concentration exceeds the Farley FSAR
value of 20u0 ppm.

QUALITICATIGl Joy Heinufacturing Co. has tested fan and motor sets through two INA
TX cycles of 4 hours each followed by long term tests at slightly reduced

c ewe ra tu re s. (Reference: Joy Report X-604). The peak temperature used
in the teste exceedeJ the qualification temperature established for FNP.
The qualitled time exceeds the specification requiremnt of 4 hocrs.

4

MARGIN 1EEE 323-1971 did not require that any specific margin be include.4 in estab- 4

11shing test parameters. Ilowever, the following margins can be Hentified. ';j

a) Temperature - % e 315'r qualiftcation test temperature suceeds the '

300*F required temperature. i

i ?b) Pressure - Ee 92.7 psia qualificattaa test pressure exceeds the 62.2
psia regaired pressure.

, ,
e

c) Qualification Time - We 7 days operating time qualification exceeds
4 hours specification. 1,

l -

d) Padiation - % e tot 1 x 109 rada qualifiestion dose e ceda required '
' 6otal deso of 5 x 10 rada. I | ,3, i

his demonstrates adequate margin. |-
-

,- ,

.g ,

I-

.,



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _____ _

NRC Contract N J. N RC-03-79118
#gn%n Research Canta FRC Project NO. CS2Ey P:g2dL Fr

13 5o
FRC As;lgnm:nt Ng/ 7A Dms on of The Fr:nkhn Instituta

FRC Task N O. O20th rnd Rac2 Streets. Phda . Ps 19103 (215)448-1000

EQ JIPMENT ENV;RONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M
-

The Licensee has cited as evidence of qualification a Joy Report which

envelopes all of the required parameters for the Farley JR. plant. However,

from the documentation submitted it is not possible to ascertain thate

the unit tested and the units installed are in the same family of motors.

The SCEW sheet identifies the motor as a type P. The report contains the

following description:

IN"- FAN /?CT5R Sht!**?T!T:

JCY Manuf c .:rir; ;cweany and Reliance T.tectric Ccr anr The fan se: .c:44 f-r ue in th:s tes: -ar of ypte:; ut%
have joint./ dnelcped a line of rotors des:gaed f.r flow c-nii 2 ::.en censistin: of an outer casinc. ca .er
Class 15 in.cr.:si . e::: s e-vi c e. Cesign parx.eters are downstrea :f the fc. r::2r, :n1 a neans for sount c ;ni
identical for this antire line cf ::ters. the most supportint ::.e -e:er in the center cf the : uter c22.ng,
important af W ich are as follows: (see typical c ess ;;c: ion. Titure 1). *he casin: use:

for the v"r*.ti n testing -sr son ef the progra- ns a8 81. Ne-=a! e-tient of 1:0 F. (30 .). typics; pr:4.cti:n canng f r nuc!est service sa:1e. t..s
outer cann: for :Fe 10C.. 3: u;ation t.a: air of -P e

2. Te=percure rise of 117* F. I55 C.). preest=e .~ sci. Pever ;eads i.ere cennected in the ne- s'.
~

aanner fer ite . bra t:n portion of the testing, i.e. ::a
3. Design life of forty (40) years. connecti. n m sde in a ceahit box .ounted on ;.e * its 'in
' of the hn casing.

4 Radiation .a.xi=== dasste of 1 y i f rads
crer the lif: of the roter. For the' 2.~.A st ulation, the -over lesds were corne::e. h *

emans ef .-a ns:s pretrud.nz through an insulatin; nd
5. Insulation is Class H. Tvpe itN. secr. -: t r nir i.ss necessary to r.ata aan the ,re su-e

actusrv of the test chader.
6. Short term (3 to 8 hnurs) schient of 750* F.,

'

fo.Med by s graduni reduction to 2500 F. Is both cares :he leads were encased in stee! ripe ho- :he
motor frer ta t'.e ecnnectie9 ;cist sno additiens117

7. he (1) ;.-ear expesure to 1 0% reistive separatec i*.y aa. tag each lead inside a fiberglass tube.
h.c.ijity with -tror Jrsylets and slightir
es:.s t:.: atnesphere. The fan had a 60 1.c1 disaeter rotor =f trpacal fan

construe:1.-.. 7:c . is -Me u , of a nub and it ad,ustable
8. A-tient pressure of 55 psig during the pitch "sitde .htch are ounted direct 1- ?n the roter

erer;ene; :cde. shaft and secured w::h a ball bearing locknut.

In additi:n :? 211 being Jesicned to the above paraneters. The meter use! t- drive the fta ses a 150/75 horsecover
the mater:als and 7ethocs cf cc struction ar- 14er.t'c?1 Reliante '..ectrie Noter. Th:s was a 1200/600 e.PM . :cr.

for the entire !i o of ro: ors. is a D-5001 fr: e. The osar had Class H, Tvoe R:
insulatien, t hich tr desigted for :be fo11o..ing cor.citi:n;r

The objective :f this re;o-t is to surrnari:e :he results
- of type : st.:s t .fertaiten at JOY en a re resentative 1. Radicio. - san um dosage of 1 x 109 rnds of ts- a
motor driving s J07 U:*.E fan f: the pur::Je cf radia :e- during the 1:fe of the oter (20 years tvp::si).
qualifwing .: and therebv 91s 1:ne of ..o::rs and fan * 1

for C1s:r C 9-c:::sie.nes: te m es for 5cth 5 R and P4 2. Short ::re temperature Juring energence med: of 33r0 F..
|

imits as definel 1. It2-33J-19*4. and u-brett .lar 3 t- a hours), then gradual reduc:icn
to 23T F.

3. Ambie-: pressure of 35 pig curing :he arcrgener .sce.

4. Q.e (1) year er;:os re :: m relatice busidity vitt
varer Jreplett sac a sli,1htly coastic at.: sphere.

5. Dests- life et ferty (40) years.
[
[

,

|

|

|

0

l|

h[4

i
|



#A NRC Contract N 3. NRC-03-79-118
'hD Franklin ResnrCh Car. tar FRC Project Ns. C5257 Pagp.

A Dwon of Thz Frankl.n Instituts FRC AssignmInt No.13 5,D
20 n and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No. ClR

EC JIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMFNT ITEM NO. .dd

*

ATTACif C T A
'CTO' 10!? "*T *C A?"*:: gggggy g

R-4 57
A PORT X-604

1319739-Al-LT

12DC3003

ur 150/75

RPM 1185/390

vetts ao0'

Hertz 60

Anos 157/1L6

Code H

Phase 3

Ambien: Sp:1

insulacion Class 'i - Type 1:'

Duty Cantin.ous

Drive tad ' earing 95c02x33

opposite nve Ed neart:s 958CC2tFF3Ma

!'*S"*J?*C'r SY!**?i:

Reliance *ype 1:! Class H insulation Systm wa used in this otar tea

is desined to : est the rernrements of the IIII 323 .174 and CII 33 -li*a

for Class 1E Coe !cucus Duty Motors Used in concatament Service Applic:: ung

for Nuclear Fewer Genocating Flaats.

The report indicates that the test motor was the same unit as had been tested

in 1970 except that the 1970 taotor was rewound. The test report for that
moter described the test unit as follows:

I -

b. . Manufacturer Bellance Electric Company.a.
Type '

P/my
j c. Enclosure , TEAO-

d. Torque Constante. Nc. of Windings One
f. Franse Number *

5005
g. Horsepower Rating, bhp 150/75
h. operating Speed (s), rpa 1200/600

*

1. Power Supply, v/ph/cy
'j. Insulation Class *

S75/3/60
C1sss N

| k. Temperature Rise
. NEMA Class 3,

1. Air Over Capacity (Minimum) ft./ min. 4000
m. Mounting Configuration * C-face, Footless
a. Bearings - Anti-friction
o. Shaft Configuration Straight, threaded
p. Shaft Seals Air Wall Labyrinth
% , Reference Drawings:

,
,

.

1. Outline Dimension SK-31081-2 *
2. Shaft Seals SK-690124WB

__ .. - _ _ . - - -
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NRC Contract N 2. N RC-03-79-118
p!,000 Frrnklin Rrsetrch C1sntrr FRC Project N2. C5257 Prga

A Dwision oi The Frankhn instituti FRC Assignmintplo.13 5 c.
|

20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. O/8 i
_ - .

.

ECJIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /2

1

)
|

The Licensee should either provide a more complete description for the installed

motors or obtain certification from the manufacturer that the test report

is applicable to the Farley A. motors.

.

|

,

|
1



4 ' NRC CIntr:ct N3. NRC-03-79-118
000U Franklin Research Cent:r FRC Project N3. C5257 Pigm

A Dnnsion of The Franklin Institute FRC Assignment No.13 |c
20th and Race Streets. Phda . Pa. 19103 (215) 448 Im0 FRC Task No. 8IIQ,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. D

EQUIPMENT ITEM NO. 13
RTD LOCATED IN THE CONTAINMENT, ELEV. 122'9"
ROSEMOUNT MODEL 176KS

REQUIRED OPERATING TIME: 14 DAYS
TER CHECKSHEET NO. 13 -

LICENSEE REFERENCE (S): 687
,,

FUNCTION (PLANT ID): REACTOR TRIP (N2B21TE410, 413, 420, 423, 430, 433)
LICENSEE SUBMITTAL: SCEW(S): C.2.2.3 [6]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(See Section 3 of this TER for Legend)

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

Not stated, Not applicable
|

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Py e 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, 5 , 3d

System Consideration Review M, th, 50, 4d, i, tE

Equipment Environmental Qualification Review fa, 5b, 5e, 5d, Se, 5f,
Sg, Sh, Si, Sj

Installed TMI Lessons Learned I.nplementation -C a , CL
Equipment Summary

Maintenance and Replacement Schedule Summary ', 7L, 7e

__-_-_
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A NRC C:ntract NO. NRC-03-79-118 Paga
000hranklin Riseirch Csnttr FRC Pr: Ject ND.C5257

A Desion of The FrankhnInstauts F]C Assicrment Na.13 |b |

20th and dace Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. M'/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. LQ.

!

.

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

1 Tne Licensee (has/mes-ne4) 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 Licer.aee has presented information which shows there are no
outstanding qualification deficiencies.

_,X.,The Licensee (has/hw) 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.

_X,,, Corrective actio specified by the Licensee:

1 Equipment replacement with qualified equ.4 pment
Equipment modification
Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additional (testing / analysis)
Equipment celocation to a mild environment
Qualification testing of equipment in progress

Other ( )

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

1 The Licensee (nes/has not) provided a schedule for the proposed
corrective action. ; ; _.. --- m .~ J _ _ .l .. ; __ _______ ..
d4reessp .)

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

DESIGNATION OF RE3ULTANT 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 Not in Scope

II.b Not Qualified IV Documentation Not Available

- - __ _ _ _ - . - _ - _ _ _ _ _ _ - _ _ _ - - _ - _ __- __--_
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#_a NRC C ntract No. NRC-03-79-118 )
L0b3rankhn Research Center FRC Grcject No. C5257 P ga

i
A Devmon o! The Franklin instiewi- FRC Assignment No.13 2g

-

2fMh and Race Streets. Phda . Pa 19103 (21;,,448-Imo FRC Task No. f/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQdlPMENT ITEM NO. /Y
,.

1

)
'

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY PORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately 1
Qualified Life or Replacement Schedule Established (If Required) %
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Setisfied (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

Crite ria Regarding Sprav Satisfied 1L

Critaria 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 1
Criteria Regarding Instrument Accuracy Satisfied _1
Test Duration Margin (1 aour + 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 Mdification 1
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 Exeinpt From Qualification
III.b Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

- -



NRC Contrcct Ns. NRC-03 79118
00J Frrnklin Rasetrch Cant:r FRC Project No. C5257 P;gs

A Divmon of The Frtnkhn Incuta FRC Assignment No.13 30
20th and Race Streets. Phita.. Pa. 19103 (215) 448 1000 FRC Task No. If8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _L$.

LICENSEE RESPONSE TO NRC SER
C. Make: Rosemount y

i

Model: 176 KS
,

Instrument: Wide Range RTD

Location: Conta4 - t

: Results of Evaluation i

Thermal aging was not a requirement in the qualification program

for thu , instruments, which was developed to meet the requirements of

IEEE "''J 471. Radiation aging of these items has been determin~ed to

be t .aiting factor. Such qualified life has been shown to be at

least beyond June 30, 1982 and the next few refueling outages. A

previous material analysis has revealed the use'of an age-susceptible

material as compared to Appendix C of I.E. Bulletin 79-013, and based

on this analysis, no significant thermal or radiological degradation

will occur during this extended qualified life. Additionally, a review

of the operating experience of the instrument does not indicate an

unexpected aging mechanism.

APCc, Position

A favorable operating history, the large amount of tests and reviews
r

performed on this instrument, and our NSSS vendor evaluation supports

APCo's opinion that the RTD's would be capable of completing their

intended function beyond June 30, 1982 and beyond the next few refuel-

ing outages. Surveillance and maintenance procedures are being imple-

mented which ensure that radiation and thermal age-related degradation

will be identified and the necessary action taken to varify the continu-

i i

'
ing qualified status of these instruments throughout the life of the

plant.

. . _ _ _ _ _ _ - _ . ___-- ___ _ - - _-. _ - _ _ _ _ - _ - - _ _ _ _ - - _ _ _ _ _ .



A- NRC Contrrct Ns. NRC-03 79-118
000)' Frtnklin R:setrch Cent:r FRC Pr: Ject No. C5257 P:g3

A Dms.on of The Frankhn Insntus FRC Assignment No.13 3b
20th and Race Streets. Phda . Pa 19103(215) 448 1000 FRCTask No._ flB

EQUIPMENT ENVIRONMENT L QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. !1

. _ ,
'

LICENSEE RESPONSE 'IO NRC SER '#"'* *

12Co is presently completing an evaluation of various makes

and models bf RTD's which would be a suitable replacement for~the Farley ""' 4

instruments. The selection vill be nnde in a timely manner to support
'

the scheduled repiccament of the installed RTD's in accordance with

their qualified life.

,

i

s

.

|

|

..

. _ _ _ _
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/A NRC Contract N3. NRC-03-79-118
L0bbnklin Resetrch Center FRC Pr: Ject Ns. C5257 P g3

A Dwon of The Franklin fnstitute FRC Assignment No.13 5
20th and Race Streets. Phila . Pa. 19103(215) 448 1000 FRC Task No. E/N

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /8

Checksheets 5 . h d's' have been removed due to the
*

proprietary nature of information cobtained therein.

.

>

_ . .
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NRC C:ntrcct Ns. N RC-03-79-118
A[JbYnkhn Resetrch Centerlb FRC Prcject No. C5257 Paga

A Dwmon of Ths Frcnklin institute FRC A.esigr.ntent No.13 Ia
20th and Race Streets Phda . Pa 1910H215) 4441000 FRC Task No. C-18

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _l.1

i EQUIPMENT ITEM NO. 14
RTD uJCATED IN THE CONTAINMENT, ELEV.124'0" ,,

ROSEMOUNT MODEL 176KF

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 14
LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR TRIP (N2B13TE412B, D; 422B, D; 432B, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.1.2 [6]

.

%

DESICWATION FNR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED _ITD((S) ONLY:
(2:03 Section 3 of this TER for Legend)

R, T, h RT, P, H, S, (R), 1, QM, RPN, EXN, SEN, QI, RPS, None,

Not ctated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Cont nts Checksheet Page No.

Equipment Item la

Summary of Licensee Responses tc the NRC SEh lb

Equipment Environmer.tal Qualincation Sum: nary Forms 2

Licensee Response to NRC SER 3a,Oh, ?, 2 d--

S '" *c AA t., 2*Systcm Consideration Review t

Equipment Environ'nental Qualification Review 5;, L ,-Sc, S&/-5e, Of.-
5;. S', Si, 5j-

Installed TMI Lessons Learned Implementation 0., eu
Equipment Summary ,

Maintenance and Replacement Schedule Summary 7e, Tu, 7c

-

m



NRC Contract Nr. NRC-03 Te-118
A[ Franklin Research Center FRC Project No. C5257 P g3 !

l!OO
A Dr.rs,on of The Frankhn Institute FRC Assignment No.13 |b
2thh and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRC Task No. s~#A

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

.

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

1 Tne Licensee (hac/lemensuott provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment ic

qualified and/or will function when exposed to the applicable DBE
anvironmental service conditions.

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

% The Licensee (has/E _ _, proposed a corrective action for this equipment
item whcse qualification has not beun fully established.

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

M Corrective action specified by the Licensee:

j 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 ( )

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

1 The Licensee (mea /has not) provided a schedule for the proposed
corrective action. ', M - * ' - * ^ - " ^ ^- ' ' ~ ' ' 1 ;; _: . _ _ . . . . m . -

| gneteen .)

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

DESIGNATION OF RESULTANT NRC OUALIFICATION EVALUATION CATEGORY BASED ON PJ!: VIEW
- CIRCLED ITEM ONLY: (See S3ction 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

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



Z_. NRC C:ntract N3. !JRC-03-79-118
ls.~FAnkhn Research Center FRC Project N2. C5257 Pcga

A L.m.on of The Frcnk;.ninsns te FRC Assignm:nt N3.1.t 2
'

u

2fah and Race Streets Phils . Pa 19103 (21M 44810f ti FRC Task No. NO

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /T

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Mequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately 1
Qualified Life or Replacement Schedule Established (If Required) 1
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 EnveJoped Adequately
o Tteam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied X
.

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 1 i

Criteria Regarding Instrument Accuracy Satisfied 1 1

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

._

DESIGNATION &
X = CATEGORT

NRC QQALIFICATION CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification 1
II.a Equipment Qualification Not Established
II.o Equipment Not Qualified __

II.c Equipment Satisfies All Requiremente 2 cept. Qualified Life
or Replacement Schedule Justificd

III.a Equipment Exeinpt trom Qualification _

III.o Equipment Not in the Scope of the Qualification Review
IV Docuroentation Not Made Available

$ce ( VM asa.bm bc Egw p %t I A stc.f3.

-
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A NRC Contract ND. NRC-03-79-118
UO0I:nklin Rnstreh Center FRC Project Ns. C5257 PagoJ Fr

A Dwisen of The Frankhn Instnute FRC Aulgnment No.13 30
20th and Race Streets. Phde.. Pa 19103 (215) 448-1000 FRC Task No. OB

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .Z$

LICENSEE RESPONSE TO NRC SER

F. Make: Rosemount

Model No.: 176 KF

Instrument: Narrow Range RTD

Location: Contafmannt

Results of Evaluation

Thermal aging was not required to be addressed in the qualifica-

tion program which was developed to meet the requirements of IEEE 323-1971.

Radiation aging requirements of FSAR Section 3.11 have been met by the

vender qualification program. The materials and components of this

instrument have been previously evaluated and potential thermal age-

susceptible material was identified. A re-evaluation of the past

environments 1 exposure of the instrument compared to the qualification

testing conducted on this material has demonstrated a qualified life -

beyond June 30, 1982 and beyond the next few refueling outages.

Vendor evaluation of longer term potential thermal aging is 17derway.

APCo Position

Surveillance and maintenance procedures are being implemented which
i

ensure that !.he age-related degradation will be identified and the

necessary action caken to verify the continuing qualified status of the

instruments throughout the life of the plant.

APCo is presently completing an evaluation of vario".s makes and

models of RTD's which would be a s"itable replacement for the Farley

instrument. The selection will be moda in a timely manner to support

the scheduled repiscenent of the installed M3's in accordsace with

their auslified life.
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i 4 NRC Contract No. NRC C3 79-118
| UOOU Franklin Rssench Centu FRC Project No. C5257 Page

A Dmsson of The Frr.nkhn Instituts FRC Assignm:nt N2.13 |c
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRCTaskNo. SIB

|

i EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. IT
|

EQUIPMENT ITEM NO. 15
RADIATION DETECTOR LOCATED IN THE CONTAINMENT, ELEV.155'0"

| VICTOREEN MODEL 8771

| REQUIRED OPERATING TIME: NOT STATED

l TER CHECKSHEET NO. 15
LICENSEE REFERENCE (S): 2883
FUNCTION (PLANT ID): RADIATION MONITOR (Q2D21RE0027A-A, B-B)
SERVICE: POS: ACCIDENT MONITOR
LICENSEE SUBMITTAL: SCEW(S): TMI-5.2 [6, 11, 19]

|
|

I
|

r

DRdIGNATION 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,(Not applicable) N W T M

LISTING OF APPLIC.3LE CHECKSHEETS_:

Contents Checksheet Page No.

Equipment Item la

|

! Summary of Licensee Responses to the NRC SER lb

I I

Equipment Environmental Qualification Summary Forms 2 |
[ |

|
! Licensee Response to NRC SER 3a. 3b, Su, Sa-

?!-System Consideration Review 12, 05, 4%, 4d, w,

Equipment Environmental Qualification Review -3., SL, ac, bd, se, 59
-55, C., Si, Si

(

! Installed TMI Lessons Learned Implementation 's. 'h

Equipment Summary

Maintenance and Replacement Schedule Summary 7., 7b, 7;

_ _- _ . _ - . -- ,



gh N AC Cantrret No. NRC-03-79-118
I 0bu Frankhn R serrch Cent r FRC Prrject No. C5257 PegaJ

a or. s.on of The Frankhn institure FRC Assignment No.1.1 - |0
20th and Race Streets. Phda . Pa 19103 (215) 448 tmo FRC Task No. 5'I8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /f
I

I
SUMMARY CF r.ICENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICAg E:

'

1 Tne Licensee (has/mesmauss) provide.d a response to the SEE concerns.

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

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

1 The Licensee (has/ nee-eet) 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 ror this equipment-item.

1 Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
1 Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify gialification by additional (testir.g/ analysis)
Equipment relocation to a mild envimnment
Qualification testing of equipment in progress
Other ( )

1 Tn7 Licensen has provided other information for this equipment item
tbat can be construed as a basis for justification for interim
op-station.

1 The Licensee (mee/has not) provided a schedule for the proposed
corrective action. L t.J ul; f:: .. 4 1......., 'i.. ;_ .::t!::.

esteen
).

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

.,

a



NRC Contract N;. NRC-03-79-118#
lijNnkhn Rssearch Center FRC Project N2. C5257 P g3

A D.wce of The FrsnWin Instituts FRC Assignm:nt NO.13 -- 2
Ifah and Race Streets. Peda . Pa 19103 (21M 448 Imn FRC Task No. II 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO..Li.

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY ')RM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adaquate
Adequate Similarity Between Equipment and Test Specimen Established 1
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 Ad q uate
o Required Profile Enveloped Adequattly
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satistied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied _

Criteria Regarding Test sequence Satisfied
Criteria Regarding Test Failures or Severa 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 Eculpment Qualification Pending Modification 1
II.a Equipment Qualification Not Established
II.D Equipment Not Qualified
II.c Equipment Satisfies All Raquirements Except. Qualified Life

et Replacement Schedule Justified
III.a Equipment Exenpt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation hot Made AIailable

!

.
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4 NRC Contract Nr. NRC-03 79-118
U000 Fr:nklin R:se:rch Csnt:r FRC Project No. C5257 Prga

A Division of The Frankan Institute FRC Assignment No.13 3a
20th and Race streets. Phda.. Pa. 19103(215) 448 1 2 0 FRC Task No. flB

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /I

LICENSEE RESPONSE 'IO NRC SER

I

As discussed ir. Chapter 2, the following three types of
equipment were installed without ccmplete qualification ;documentation.

No of Chapter 2 i

Manufacturer Generic Name Model Items Reference

Target Rock Solenoid valve 79AB001 4 Section 2
ASCO Solenoid valve HTX8320A22V 4 Section 3

Victoreen Radiation detector 877-1 2 Section 4

GEMS-Delaval Level sensor XM-54854 2 Section 7

The Target Rock solenoid valves and GEMS-Delaval level trans-
mitters are presently undergoing qualification testing, which is
expected to be completed during the fourth and third quarter of
1982, respectively. The test report for the Victoreen radiation
detectors was recently evaluated. As discussed in Chapter 2, the

. evaluation of the test report indicates a water-tight fitting is
necessary to protect the cable connection and to establish simi-
larity with the test spe:imen. This modification will be completed
during the next refueling outage. The ASCO solenoid valves lack
adequate qualification documentation and are s.heduled to be
replaced at the next refueling outage.

\
~

Other than the ASCO solenoid valves, all of the above
equipment were installed pr.or to the completion of the
qualification test program and the evaluation of the associated
test repo-ts. Alabama Power Company installed this equipment in

| order to provide the state-of-the-art coincident with the
implementation dates required by NUREG-0737. Alabama Power Company
will continue to monitor the progress of these ongoing
qualification test programs. The ASCO solenoid valves will be
* stalled to satisfy NUREG-0588.

!

|

|

, -- . _ ~



#2 N RC Contract N3. N RC-03-79-118
d..Enkim Resecrch C'ee.:n FRC Pro}ect N3. C 257 Pag 3

4 o,v..or.ofTh,Fren anInsrauis FRC Assignm nt ND.13 5f
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .LC
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6- N RC Contrcct No. NRC-03-79-118
000d7rtnklin Research Centrr FRC Project No. C5257 Pega

A Dwision of The Fra,khn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTask No. 6/B

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ib

EQUIPMENT ITEM NO. 16
PRESSURE TRANSMITTER LOCATED IN THE CONTAINMENT, ELEV.116'0"
BARTON MODEL 763 (LOT 2)
REQUIRED OPERATING TIME: 30 DAYS
TER CHECKSHEET NO. 16 .

LICENSEE REFERENCE (S): 5378
FUNCTION (PLANT ID): POST-ACCIDENT MONITOR (N2B21PT402, 403)
LICENSEE SUBMITTAL: SCEW(S): C.2.2.2[5]

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

R, T, RT, P, H, S, (R), I, QM, RPN, EXN, SEN, QI, RPS, Not.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

| Licensee Response to NRC SER 3a, t, ?r, ?t

System Consideration Review 45 '' I;, 02, a, si,

l Equipment Environmental Qualification Review' 5;, Sb, Sc, - , sa, su,

5;, Sh, 51, Sj -

Installed TMI Lessons Learned Imple antation 4A
'

Equipment Summary

| Maintenance and Replacement Schedule Summary 7;, 75, 7;

_ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _



A NRC Contract NO. NRC-03-79-118
!j00btnkhn Rise rch Crnt:r FRC Project N2. C5257 Pag 3

A Dr.monof ThsFr nkhnInsntuu FRC Assignm:nt No.13 |b
20th and Race Streets. Ptula.. Pa. 19103 (215) 448-1000 FRC Task No. 6/B

EQUIPMENT ENVIRONMENTAL QUALIFICAT!ON REVIEW OF EQUIPMENT ITEM NO. /_6.

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

X Tne Licensee (has/hw) provided a response to the SE'1 concerns.

The Licensee (has/has not) specifically stated that the equipment is
quCified 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 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 acccmplishing 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 y Documentation Not Availabl0 }
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NRC Contract N o. NRC-03 79-116
4{!00U Franklin Rxse rch Cantir FRC Project N2. C5257 P2ga

A o.v.sion of The Frankhn Institute FRC Assignrnent No.13 2
20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /I'

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documert,ed 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 Steara 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 Rer!2cding 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 Justifi?d
III.a Equipment Exempt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available X

h M 0
.

awM,

__ _ . .. . - _ -



As NRC Contract NO. NRC 03-79-118
di FranMn R:seirch Ccnt:r FRC Pr: Ject Nr. C5257 P;gD

A D,ws.on of The Fren',.hn Insntuu FRC Assignm'nt N3.13 3o
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_-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW CF EQUIPMuMT ITEM NO. /le_
.

W

LICENSEE RESPONSE 'IO NRC SER

Isc WFICIDiCT APCo 9FSPOM9E *

ACING nia equipent has been evaluated to have a conservative qualified life beyond
June 30, lyu2 based on type testing, material analysis using Arrhenius Nethodolep,
and/or ope: rating caperience. AFCo will complete an evaluation by January 1,1982
to entend (lie goiatified Itfe of the equipment and take appropriate actions,
if neceanasy (i.e., justification, alternate equipment qualification program,
modi fiesttein, rept=ccment).

QukLIFICAT10ll na test pray.r.ms demostrates Lt.at the transmitter will perfunn its trip
TIE fructitui f.ie 5 minutes e..I post-necident monitorin8 function for 4 months

to11ouinr. the ME.

De Wet accident tim used during testing is fif tses (13) days. nis a

time / temperature rotationship is a conservative simulation of the four
months post-accident operability requiremerte., '

CNENICAL T? RAT The chemical spray concentration utilised in the equipment qualification .

*testing program for this equipment was 2750 ppe. nas boric acid concentration
exceeds the Farley TSAR value of 2000 ppe.

MARGIN ?EEE 323-1971 did not require that any specific margin be included in ,
establishing test parameters. However, the foltoutng margins can be ider.tified: '

(a) Temperature - no 380*F qualification test condition enceeds the
'

3004 required temperature by 80*F, timas adequats margin has been
demonstrated.

(b) Pressure - ne 75 psig quellfication test conditirn provides adequate i

margin above the maaimum calculated Farley Unit 2 coatsinment pressure
of 47.5 psig.

(c) R>ha: ton - ne Barton transmitter equipment qualification' tests were
bases' u a conservative cam 3ation from the Westinghouse generic prorsam
ulatu *.ms 11A-148% source terms and a 4100 NWt plant as a basis. TL &s i
conservative calculation catab11shed 5 x 107 rad as the qualification

'- basis, no maximum cateutated dosa for Farley - Uutt 2 garton Transmittere
would be substaattelly reduced.

315' DEF1CIENCY APCo DESPCHSE
'

IWulCIN from this amount %y .s retto d the Farley power rating (2652 MW )
tover the calculational beste, therefore. .sdequate margit entsts.

(d) Operettas Time - ne Barton trenamitter qualification test program
ut!!!aed a 15 day test period simaalating a four (4) math post-Dag
enviresument based on conservative aging t.rocedures referenced la
~W WCAP-9585. His docussented conservative basis ensures that
adequente margin esists.

?
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.14
i

EQUIPMENT ITEM NO. 17
PRESSURE TRANSMI7TER LOCATED IN THE CONTAINMENT, ELEV. 116'0"
BARTON MODEL 764 (LOT 2)
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 17
LICENSEE REFERENCE (S): 5378
FUNCTION (PLANT ID): REACTOR TRIP (Q2B31PT455, 456, 457)
LICENSEE SUBMITTAL: SCEW(S): C.2.3.6 [5]

DESIGNATIGN FOR DEFICIENCY IDEN,'"IED Bf THE NRC SER - CIhCLED ITEM (S) ONLY:

(See Section 3 of this TER for Legend)

P,H,CS,hS, (R), I, QM, RPN, EXN, SEN, QI, RPS, None,R, T, 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, 95, 2 , 2d

System Consideration Review i;, OL, Oc, 02, Oo, Of

Equipment Environmental Qualification Review L , CL, Sw, 30, Sw, 5b
-5 , Sh, Si, Sj3

Installed TMI Lassons Learr.ed Implement.ation - 5;, 5b -

Equipment Summary

Maintenance and Replacement Schedule Summary 7-, 7L, N
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A NRC Contract N3. NF443 79-118
lj00hranklin Riseirch Cent:r FRC Project Ns. C5257 Pag 3

A Diusan of The reankhn Inseut FRC A!signment No.13 ' |b
20th and Race Streets. Phda.. Pa.19103 !?l5) 4481000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7
.

SUMMARY OF LICENSEE RESPONSES "T) THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 T.a Licensee (has/h;; ..;;) 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.

X The Licensee has presented information which shows there are no
outstanding qu'alification deficiencies.

The License (has/has not) proposed a corrective action for this equipment
item wnose 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 envirennent

_ Qualification testing of equipment in progtess
Other ( )

The Licenses has provided other information for thic 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
II.a Qualificatica Not Establishod III.5 Not in Scope

;,

II.h Not Qualified flV Documentation Not Available j

I
l

-- .. . . - _ -. . _ -1
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A NRC Contrcct Ng. NRC-03-79118
UO0hrinkiin Rxsetrch Csntir FRC Project N2. C5257 P;g]

A Dnnsion of The Frankhn Instituie FRC Assignment No.13 2
20th and Race Streets. Phila . Pa 19103(215) 448-1000 FRC Task No. 6/8

EQUIPME:J ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /7

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM
|

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
_

Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation S4tisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

o Peak Temperature Adequate
o Peak Pressure Adequate
o Duration Adequate
o Regt. ired Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfir de

Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Se.tisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies -

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied _

Criteria Regarding Instrument Accuracy Saticfied
T*st Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I*

DESIGNATION:

NRC QUALIFICATICJ 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
III.a Equipment Exempt From Qualification
III.c Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available X

D* d~

// M#



4|'A NRC Contract NO. NRC-03 79-118
FRC Project N3. C5257 P g](PJ' U Fr:nkhn R2seirch Csnt:J T

A Division of The Frinun Ins"uti FRC Assigitm:nt N2.13 30
20th and Race Streets. Phda . Pa 19103 (215) 448-lM0 FRCTask No. 6/G

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.12
,

LICENSEE RESPONSE 'IO NRC SER

*mc OtTICirNCY APCo RFsroNst

ACI NG nit equig=nent has been evaluatcJ to have a conservative qualified life beyond
June 30, 1982 based on type testing, material analysis using Arrhenius Hetteodology,
and/or operating Caperience. ApCo will complete an evaluation by January 1,1932
to entend the qualified life of the ogntpment and take appropriate actions,
if necessair (i.e.. justificatioe, alternate equipasat qualification program,
modifientisen. replaerment).

QUALIFICATION The tr ot pai'r.r. ass d*wnestrates that tha transeitter will perfesa its trip
TIME fructs.wi fin 5 ml.eutes a..I post-accident monitorlag fu.et time for 4 months

feline.ine, abe IHiE.

De post accident time used during testing is fifteen (13) days. His
time / temperature relatianship is a conservative simulatten et the four
months post-accident operability requirerants.

1

CHEMICAL SFRAY %e chemical spray concentratiu ett11aed in the equipment qualificatloa .

'testing progran for this equipment was 2750 pana, nas boric acid concentraties
exceeds the Farley FSAR value of 2000 ppe.

M RCIN IEEE J23-1971 414 not require that any specific margin be included in ;
establishing tist parameters. Itowever, the folloutag margins can be identified: *

(a) Tempe:Jture - no 360*F que11fication test condition esceeds the
3004 required temperature by 80*F, thus adequate margia has been
demonstrated.

(b) Pressure - We 75 puis qualification test coadition provides adequate .

margin above the maximum calculated Farley Unit 2 containamat pressure
'

of 47.5 pois.

(c) Itsdiation - ne Barton transmitter equipment qualification tests were
based on a conservative calculation f rom the Westinghouse generic pror. ram
which uses TLD-14tW4 source terms and a 4100 Da't plant as a basis. This ,
conservative esiculation established 5 a 107 rad as the qualification*

* basis. S o maximum catrulated dose for Farley - Uutt 2 Bart.an Transmitters
would be substaatially reducod.

'IRE DEFIMENCY APCS RESPONSE.

m RCIN from this amount by a ratie of the farley poiser rating (26$2 Mbi )g
over the calculational basis, therefore, adequate margia entste.

(d) Operating Time - De Barton tremanitter qualificattva test program
ut111aed a 15 day test period sienstatias a four (4) month post. css
envirosmenc based on conservative aging procedures referenced in
M WCAr-9885. Die documented conservative baste ensures that
aelequate margia exists,

r



Ag NRC Contr:ct N o. N RC-03-79-118
UNU Franklin Rrsearch Crntrr , FRC Prrject N2.C5257 Prg3

A Division of The Franklin institute FRC Assignment No.13 |a
20th and Rye Streets. Phila.. Pa 19103 (215) 448 1000 FRC Task No. SB

-

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. R_

EQUIPMENT ITEM NO. 18
LEVEL SWITCH LOCATED IN THE MAIN STEAM ROOM, ELEV. 133'5"
DE LAVAL MODEL LS36497
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 18
LICENSEE REFERENCE (S): 2587
FUNCTION (PLANT ID): MAIN FEED PUMP TRIP (Q2N21LSH2828A, B, C; 2829A, B, C)
SERVICE: FLOCD LEVEL SENSOR
LICENSEE SUBMITTAL: SC W(S): C.2.15.3 (6]

>

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECTSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qudlification Summary Forms 2

Licensee Response to NRC SER 3a, 3b, 3c, M

System Consideration Review te, 4L, ?w, 00, 0-, if

Equipment Environmental Qualification Review E , 55, C., Sa, Sw, 5f,
t , 5h, S i , 5-j

Installed THI Lessons Learned Implementation 62 Sb
Equipment Su:anary

Maintenance and Replacement Schedule Summary 7 , 7L, 7e

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



A NRC Crntract Ns. NFIC-03 79-113

000hrinklin R:seirch Center FRC Projcct N2. C5257 P:g3
,

A Dr. mon of The Frankka Inst.tute FRC Assignment No.13 |b |

20th and Race Streets. Phda-. Pa 19103 (215; 44810C: FRC Task No. f/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. LB

.

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

J Tne Licensee (has/-- - " 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 th. ce are no
outstanding qualification deficiencies.

X The Licensee (has/':: ::) 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 tbc
Licensee for this equipment item.

1 Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification
Equipment telocation above submergence level
Relocate or shield equipment from radiation acurce
Verify qualification by additional (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in pro ress s jst, Other ( eveMN renbhub e ovvdec )

J f
I % The Licensee has proiided other information for this equipment item

that can be construed as a basis for justification for interim
operation.

1 The Licensee (seer'has not) provided a schedule for the proposed
corrective action. '- -~^-fi-"4 0 "- :::__n i.." - ' ^ ' -

asteen- ,)

The Licensee states that che equipment item 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)

I.a Qualified II.c Qualified Life Deficiency
I.b Modification III.a Exempt

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

h ot Qualified IV Documentation Not Available

l
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g$ 'g NRC Contract Nc, NRC-03-79-118
b Frsnkhn Research Center FRC Fr0 ject No. C5257 P ga

A Dwesion ot The Feanahn instituer FRC Assignment No.13 2
2fah and Race Streets Phda . P. 19103(215)4481f40 FRC Task No. f/8

_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.18

~

EQUIPMPir ENVIRONMENTAL QUALIFICATION St% MARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Simi.'.arity Between Equipment and Test Specimen Established 1
Aging Degrada': ion Evaluated Adequately 1
Qualified Lif9 or Replacement S::hedule Established (If Required)
Program Establisned to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Re'Jarding Temperature / Pressure Exposure:

o Peai 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 Subm.<rgence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied 1
Criteria Pagarding 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 Xe CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established
II.o Eqttipment Not Qualified 1
II.c Equipment Satist ies All Requirements Except. Qualified Life

or Replacement Schedule Justifi9d
III.6 Equipment Exeinpt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

. __. _



._. - _ - ..

#- NRC Contract No. NRC-03-79-118
00') Frankhn Reser:th Center FRC Pr: Ject No. C5257 Psg3

A o-con of The Frenkha inintus FRC Assignm nt No.13 30
20th and Race Streets. Phila.. Ps 19103 (215) 448-1 2 FRC Task No -(/A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.10_

i

LICENSEE RESPONSE TO NRC SER
.

B. Make: GEMS Delaval

Model No.: LS-36497/IM-36495

Instruments : Level Switches / Transmitters

Location: Contafn=ent and Main ' team Room .

Results of Evaluation

Thermal aging was not a requirement in the qualification program

for these instruments. which was developed to address IEEE 323-1971.

Radiation aging requirements of FSAR Section 3.11. however, have been

adequately met by the vendor qualification program. A material list

of the equipment and a complete material list of the manufacturer's

analogous equipment has been previously evaluated and found to cantain

thermal age-susceptible materials. A review of the key aging data of

the materials in comparison. to the Parley environmental requirements

has indicated an expected life beyond June 30. 1982 and beyond the

next few refueling outages. Furthermore, the operating history of the

instruments does not indicate a short-term deleterious thermal aging

mechanism. No new test reports or information is available at this

time.

APCo Position

A favorable operating history, a successful radiological-aging

test-. a review of the thermal aging characteristics of the material, and

the A/E -valuation supports APCo's opinion that the instruments would

be capable of completing their fatended function at least beyond the ;

|

first refueling outage. Surveillance and usintenance procedures are |
- |

being implemented which ensure the thermal age-related degradation will
{
|

. . - . - _- -



A NRC C:ntract No. NRC-03-K ;18
!,$Nnklin Rssearch Centrr FRC Pr: Ject No. C5257 P g3

A Desion of The Frarkhn Insntute FRC Assignment No.13 3b
20th and Race Streets Phda . Pa 19103 (215) 448.Imm FRC Task No. f/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.11

--

LICENSEE RESPONSE TO NRC SER
_

be identified and the necessary action taken to verify the continuing

qualified status of the instruments throughout the life of the plant.

APCo is presently completing an evaluation of various makes and

models of instruments to determine a suitable replacement if needed.

The selection, if required, will be made in a timely manner to support

the surveillance and maintenance procedures.

.

|

|
,

!

|
t

!

|
i
l

__ _. ._ _ _ _ _ _.
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h NRC Contract N r. NRC-03-79-118
[0bliFrinklin R:se rch CenterU FRC Project N?. CS257 Paga

A Divison of To Frankhn Institut2 FFsC Assignment N2.13 3c
20th e 1 Race Streets. Phila . Pa. 19103(215) 448-1000 FRC Task No. SIB

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .L8_
-_

l
1

LICENSEE RESPONSE TO NRC SER

*ITE'4 2:

Tie in infor ation between the environmental cualification documentation
for the Gems level transmit ers and the apolicability of this documenta-
tion to the Gems level switches will be provided.

RE!p0NS E:

The environmental cualification documentation for the Gems-Odlaval

level transmitters (FIRL Test Report F-C383a, March 1974) is also applicable

to the Gems-DeLaval le' el switches. Applicability of ine report to the

1evel switches is documented on Gems-DeLaval drawing LS-36a?7, June 8,

1975, which has been made a part of the central qualification documenta-

tion file.

E
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' NRC Contract No. NRC-03-79-118
. . Fiankhn Re:.earch Center FRG Project No. C5257 P

r, . c,n of The Frankhn Institute FRC Assignment No.13 5f
. an and Race Streets. PMa Pa 19103 (215) 448 1000 FRC Task No. f/S

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _I_8
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NRC Contract No. N RC-03-79-1184
LOU 7J ranklin Research Center FRC Project No. C5257 Page

A Dmsson of The Frankhn Institute FRC Assl0nment No.13 |a
20th and Race Streets. Phila , Pa 19103(215) 448-1000 FRCTask No. 5193

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.13_

EQUIPMENT ITEM NO. 19
LEVEL SENSOR LOCATED IN '"".E CONTAINMENT, ELEV. 80'0"
DE LAVAL MODEL XM54654323
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 19
LICENSEE REFERENCE (S): NOT CITED
"JNCTION (PLANT ID): LEVEL INDICATION (Q2G21LT3282A-A, B-B)
tERVICE: CONTAINMENT SUMP
LICENSEE SUBMITTAL: SCEW(S): TMI-7 2 [ 6, 11, 19]

|

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,(Notapplicablel
*

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, St. 2c, %

System Consideration Review ':, t h , - 10 , id, ';, '*_

Equipment Environmental Qualification Review 52, 55, Sc, 5-2, 5;, 5&r

t" Ei, j-

Installed TMI Lessons Learned Implementation -Ca, 05

Equipment Summary

Maintenance and Replacement Schedule Summary %, 7b, 7c-

_-_____ __ _- ____-______- _ _ _ _



-____-_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ -_-

#s NRC Contrcct No. NRC-03-79-118
b00hranklin Rewrch Center FRC Project No. C5257 Pcge

a onmon of The Frankhn Institute FRC Assignment No.13 |b
20th and Race Streets. Phila.. Pa 19103 (215) 448 1000 FRC Task No. S/S

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /9

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

X Tne Licensee (ha s/b - - : t) pri.vided 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 aquipment
item whose qualification has not been fully established. 1

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

X Corrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modifica:lon

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
verify qualification by additional (testing /analysie;
Equipment relocation to a mild environment

X Qualifict. 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.

M The Licensee (has/hes> met) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action 'Rsnd6 7D d c % /lerra Av 3520saa-ML ,1982. .}

The Licensee states the the equipment item does not require qualification
and/or should be exemp'. I from environmental qualification.

DF?IGNATION OF RESULTANT NRC OUALIFICATION 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 I.b Modification _] III.a Exempt

II.a Qualificatioa. Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

1

__ ___ _ - _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ . _ _ - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --_
.



NRC Contract Nr. NRC-03 79-118
A(100hrinklin Rrseirch Canter FRC Project N2. C5257 Pag 3

A Dwmon of The Fronthn Insnruti FRC Assignment N3.13 2
20th and Race Streets. Phila . Pa. 19103 (215) 448 It2 FRC Task No. 8/A

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.14

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)
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

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 Sequent,a 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-05SS, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGOPY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification 1
II.a Equipment Qualification Not Established
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedulo Justified
III.a I:quipment Exeinpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available __

__ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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NRC Contract N ?. NRC-03 79-118
00hrrnklin R:se:rch C:nter FRC Project N2.C5257 P:g]

;

A Dwmon of W Franklin I .:titute FRC Ass!gnment No.13 3a
| FRCTask No. S/B l20th and Race Streets. Phila.. Pa. 19103 (215) 448 tmo

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. l9.

-

I

LICENSEE hESPONSE TO liRC SER

-

As discussed in Chapter 2, the following three types of
equipment were installc0 without complete qualification
documentation.

No of Chapter 2Manufacturer Generic Name Model Items Reference
Target Rock Solenoid valve 79AB001 0 Section 2
ASCO Solenoid valve HTX8320A22V 4 Section 3
Victoreen Radiation detector 877-1 2 Section 4
GEMS-Delaval Level sensor XM-54854 2 Section 7

Tne Target Rock solenaid valves ?id GEMS-Delaval level trans-
mitters are presently undergoing qualification testing, which is
expected to te completed during the fourth and third quarter of1982, respectively. The test report for the Victoreen radiationdetectors was recently evaluated.
eviluation of the test As discussed in Chapter 2, the

report indicates a water-tight. fitting is
necessary to protect the cable connection and to establish simi-larity with the test specimen.
during the next ref ueling outage.This modification will be completed

The ASCO solenoid valves lackadequate qualification documentation and are scheduled to be
replaced at the next refueling outage.

Other than the ASCO solenoid valves, all of the above
equipment were installed prior to the completion of the
qualification test program and the evaluation of the associated
test reports. Alabama Power Company installed this equipment in
order to provide the state-of-the-art coincident with the
implementation dates required by NUREG-0737.
will continue to monitor the progress of these ongoingAlabama Power Companyqualification test programs.
i stalled to satisfy NUREG-0588.The ASCO solenoid valves will be
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| #A NRC Cortact N3. NRC-03-79-118
du Franklin Research Cente FRC Project No. C52"i7 Pcga

A shvmon 5f The Frankhn Instduie FRC AssignmInt No.13 |c
20th and Race Streets. Phi;a.. Pa 19103 (21 S 448 1000 FRCTask No. SIR _

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.10

EQUIPMENT ITEM NO. 20 |
LEVEL TRANSMITTER LOCATED IN THE CONTAINMENT, ELEV.116'0"
DE LAVAL MODEL XM36495
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 20
LICENSEE REFERT.NCE(S): 1887, 2587

FUNCTION (PLANT ID): POST-ACCIDENT LEVEL MONITOR (Q2E11LT3594A, B)
LICENSEE SUBMITTAL. SCEW(S): C.2.5.2 [6]

I

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

h S, (R) I, QH, RPN, EXN, SEN, QI, RPS, None,R, T, RT, P, H,

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 4

f Licensee Response to NRC SER 3a, 3b, 36, La

System Consideration Review h. ", ';, 40, as, 42-.

Equipment Environmental Qualification Review EL Sh Sc, 50, Sc, 5f,
ig , ;;., 51, ;j -

Installed TMI Lessons Learned Implementation Ta , ;b

Equipment Summary

Maintenance and Replacement Schedule Summary -7o, 7L, 7e

. _ _-



NRC Ctntract N2. NRC-03-79-118 |

000) F.anklin Rtseirch Centtr FRC PrJject No. C3257 P c3 ]
A on mon of The Frankhn Insertute FRC Assignment No.13 |b ;

20th J Race Streets. Phda.. Pa 19103 (215) 448 1000 FRCTask No._ ft8 l

EQUIPMENT ENVRONMENTAL QUAllF! CATION REVIEW OF EQUIPMENT ITEM NO.h

.

SUMMARY OF LICENSEE RESPONSES TO THE fiRC SE2 - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/lememnet) provided a response to the SER concerns.

The Licensee (has/;._ -Q 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.

1 The Lice see (has/h) proposed a corrective action for this equipmer.t
item whose qualification has not been fully established.

Justific6, tion for interim operation (has/has not) been provided by the

Licensee for this equipa2nt-item.

% Corrective action spr.cified by the Licensee:

Equipment splacement with qualified e@i.pment
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 equipmer.t in yrogress
)s. Other (evchb eesbewh d- weeded )

' \

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

IL The Licensee (pe/has not) provided a schedule for the p;oposed
corrective action. $:t:fzi: fneebeedesrC i n i ca .... _ _ _ _ : " 5

. easeen .)

The Licensee states that t:.e 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

I Qualification Not Established III.b Not in Scope

Not Qualified IV Documentation Not Available
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ih[Frsnkhn Research Csnter FRC Pr; ject Ns. CS257 P:g3 ~
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EQUIPMENT ENVIRONMENTAL QUALIFICATIOt* REVIEW OF EQUIPMENT ITEM NO. AO |
|

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

fiRC REQUIREMENTS

Documented Evidence of Qualification Adequate

|
Adequate Sin.11arity Between Equipment and Test Spccimen Established 3C

I Aging Degradation Evaluated Adequately X
Qualified L.fe or Replacement Schedule Established (If Required)

_

Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temrrature/ Pressure Exposure:

o Peak Temperature Adequate

|
o Peak Pressure Adequate

| o Duration Adequate
o Required Profile Enveloped A3equately
o Steam Exposure (If Regttred) Adequate

Crite:-ia Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Sacisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomalies

(If Any) Satisfied 3L
Criteria Regarding functional Testing Satisfied

j Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Ca t. Il

__

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

,
I.a Equipment Qualified .

| I.b Equipment Qualification Pending mdificatior.
II.a Equipment Qualification Not Established
II.b Equipment Not Qualified 1
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification
III.o Equipment Not in the Scope of the Qualitication Review
IV Documentation Not Made Available

|

.
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j EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. AO

EQUIPMENT ENVIRON.wENTA' QUAI-IFICATION SUMMARY FORM

DESIGNAT1uN:

NRC RL "JIREMENTb X = DEFICIEliCY

Documented Evidence of Qualification Adequwe
Adequate Similarity Between Equipment and Test Specimen Established 2
Aging Degradation Evaluated Adequately Y u

Qualified Life or Replacement Schedule Established (If Required)
Program Establisned to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Crit (ria Regarding Temperature / Pressure Exposure:

o Pehk Temperature Adequate
c Peak Pressure Adequate
o Durat. ion Adequate
o Required Profile Envelc r ad Adequately
o Steam Exposure (If Required) Adequai.e

Criteria E- garding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Ragarding Radiation Satisfied
Crit. aria Regarding Test Sequence Satisfied
Criteria Regarding Test Nilures or Severe Anoralies

(If Any) Satisfied 3L
Criteria Regarding Functional Testir.g Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + functica 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 K
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justificd
III.a Equipment Exempt From Qualification
III.O Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

i



. _ _ _ _ _ _ _
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.
.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REV!EW OF EQUIPMF NT ITEM NO. 42.
.

LICENSEE RESPONSE 'IO NRC SER

E. Make: GEMS Delaval

& del No.: LS-36497/XM-36495

iInstruantats: Level Switches / Transmitters *

Location: Containment and Main Steam Room

Rasults of Evaluation

Thermal aging was not a requireamt in the qualification program

for these instruments, which was developed to address IEEE 323-1971. ;

Radiation aging requirements of FSAR Section 3.11, however, have been

adequately met by the vendor qualification program. A material list

of the equipment and a complete material list of the manufacturer's

analogous equipment has been previously evaluated and found to contain

thermal age-susceptible materials. A review of the key aging data of

the materials in comparison to the Parley environmental requirements
9

has indicated an expected life beyond June 30, 1982 and beyond the

next few refueling outages. Furthermore, the operating history of the

instruments does nct indicate a short-term deleterious thermal aging

mechanism. No new test reports or informstion is available at this

time.

APCo Position

A favorable operating history, a successful radiological-aging

test, a review of the thermal aging characteristics of the material, and

the A/E evaluation supports APCo's opinion that the instruments would

be capable of completing their it. tended functicn at least beyond the

first refueling outage. Surveillance and maintenance procedures are

being implemented which ensure the thermal age-related degradation will

_ ______________________
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4 NRC C ntract ND. NRC-03-79-118
dOOU Frtnklin Riserrch Cantir FRC Project No. C5257 Psga

A o w. ion of The Frankhn Institute FRC Assignment No.13 3h
20th anf R6ce Streets. Phila.. Pa. D103 (215) 448-1000 FRC Taek No. f/8

EQLlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.2C!.
'

LICENSEE RESPONSE TO NRC SER
.

be identified and the necessary action taken to verify the continuing

qualified status o* the instrus.ents throughout the life of the plant.

APCo is presently coiqleting an evaluation of variour makes and

models of instruments to determine a suitable replacement if needed.

The selectioc, if requa. red, will be made fa a timely manner to support

the surveillance and maintenance procedures. -

i

_.

|

|

_

'

_ __ _ ___ _ _ _
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 40 |
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& NRC Contr5ct No. NRC-03-79-118
l!00hranklin Research Center FRC Project NO.C5257 Pag 3

A Dwiston of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 616

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. lt.

EQUIPMENT ITEM NO. 21
LEVEL TRANSMITTER LOCATED IN THE CONTAINMENT, ELEV. 116'0"
BARTON MODEL 76!- (LOT 2)
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 21
LICENSEE REFERENCE (S): 5378
FUNCTION (PLANT ID): PRESSURIZER LEVEL (Q2B31LT459, 460 461)
LICENSEE SUBMITTAL: SCEW(S): C.2.3.5 [6]
FUNCTION (PLANT ID): FEEDWATER CONTROL (Q2C22LT474 TO 476, 484 TO 486, 494 TO

496)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.9 [6]

-

FUNCTION (PLANT ID): LEVEL INDICATION (Q2NilLT477, 487, 497)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.11 [6]

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

.

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment It.am la

Summary of Licensee Re.sponses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 25, 2r 'd

System Consideration Review 42, Ib, I;. Sd, I;, Of-

Equipment Environmental Qualification Review -52 "h 5" RA 52, 5f,

5;, Ch, 51, 53

Installed TMI Lessons Learned Implementation Ce, 07

Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 75, 7
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4 NRC Contract N . NRC-03-79-118
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A Dinsion of The Frankun Inuitua FRC Asilgnment ND.13 |!)
20th and Racs ?treets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/

S,UMMARY OF LICENSEE RESPONSES 'IO THE hRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

Y Tne Licensee (has/W provided a response to the SER concerns.

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

M The Licensee has preseraed information whicn show there are no
.'

oittstanding qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not b?en fully established.

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

Corrective action specified by the Licensee:t

l

Equipment replacement with qualified equipment
Equipment modification<

Equipment relocation above submergencu level
| Relocate or shield equipment from radiation source
; Verify qualification by additional (testing /ar.alysis)

Equipment relocation to a mild environment,

i 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 eculpment 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 Scor

II.b Not Qualified jIV Documentatien Not Available

|

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



! .

l l

NRC Contraci hr. NRC-03 79-118
00 Franklin Rsserrch Csnter FRC Project Ns. C5257 P gs

A Dmsson of 1 he Frank institute FRC Assignment No.13 2
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DE'?ICIENCYNRC REQUIREMENTS

|

Documented Evidence of Qualificat. ion Adequate
Adiquate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Pragram Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satis.fied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Mequate ___

c 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 Anomalies

(If any) Satisfieo
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 Diuipment Qualification Not Established
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

cr Replacement Schedule Justified
III.a Equipment Exenpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available X

W.

r-

MALO,
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/

LICENSEE RESPONSE TO NRC SER

IEC DEFfCirNCY APCS RFSPONSE '

ACING nia equipment has been evaluated to have a conservative qualified life beys d
June 30, lyh2 based on type testing, material analysis uslag Arrhenius Methodology,
and/or operating emperience. APCo will complete sn evaluation by January 1,1982
to cutend the qs stified life of the equipment and take appropriate actions,
if necessan y (i.e., justification, alternate equipment qualification program,
modiffratton, replacceent).

QUALfWAft0N na test prir,reme eh samtrates that the transmitter will perfvia its trip
TIME fenrilent fees 5 miesutna neel post-accident mor a ?oring fenectione for 4 months

follouine,the pmK.

We post accident tino used Auring testing is fif teen (13) days. His
time / temperature relationship is a conservative staulation of the four
months post-sceident operability requirements. I

6

CHEMICAL SFRAY De chemical spray concentration ut111 ed in the equipment qualification
'testing program for this equipment was 2750 ppe. nis boeic acid concentration

exceeds the Farley TSAR value of 2000 33

MARCIN TEEE 323-1971 did not require th-t any spesific margin be inetuded in ;

est .Mishing ten parameters. however, the folloutug margins can be identified -

(a) Temperature - no 38u'F qualific tton test condition enceeds the
300*F requirsd temperature by 80'F, thus adequate margir b.a been
/cmonstrated.

(b) Pressure - W e 75 psig qualification tant 'ondition provtdes adequateg .

margin above the maximus calculated Farla. init 2 containment pressure
ot 47.5 peig- !

(c) Radiation - ne Barton transmitter equims.t gest'steation 'ests were
based on a conservative calculation f rce the Westin@ouse se seric pror, ram

| uhach uses 11.D-14644 source terms and a 4100 teig plant as a basis. Dia ,
|

conservative calculation established 5 m 107 rad as the qualification*

basis. no enaximum calcstated dose for Farley - Uutt 2 garton Transmitters*

would be substantially reduced.

MRC DEFICitMCY ApCo RE$p0N$E. *

MARGIN from thf a amount by a ratio sf the Farley pouer rating (2652 ter )govct tia calculational beats, therefore, adequate saargin esists.

(d) Operating Time - De garton transmitter qualification test program
utilized a 15 day test period sismalating a four (4) south post-Dag
environment based on conaarvative aging procedures referenced in
W WCAp-9865. nis documented conservative barte ensures that
adeqisate margin estets,

t

e

t

|
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. '42>

EQUIPMENT ITEM NO. 22
FLOW TRANSMITTER L61.iTED IN THE CONTAINMENT, ELEV. 121'0"
BARTON MODEL 764 (LOT 2)
REQUIRED OPERATING TIME: 1 HOUR
TER CHECXSHEET NO. 22
LICENSEE REFERENCE (S): 5378
FUNCTION (PLANT ID): FEEDWATER CONTROL (Q2C22FT474, 475, 484, 485, 494, 495)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.10 [6]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
(Sae 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 Qualificaticn Summary Forms 2

Licensee Response to NRC SER 3a, 35, 2:, 'd

System Consideration Review 40, 4b, '0, 00, 4e, ?f-

Equipment Environmental Qualification Review Sr., Sb, 50, 59, 5;, Of,
5;, 55,4 W

Installed TMI Lessons Learned Implementation 42, 6h

Equipment Summary

Maintenance and Replacement Schedule Summary 7;, 70, 7 ,.



4 NRC Contract Ns. NRC43-79-118
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_

Prg3
a Dr., ion of The Franklin Institute FRC Assignment No.13 |b
20th ard Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22

SUMMARY OF LICENSEE RESPONSES 'to THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:
._

3 Tne Licensee (hasWE) provided a response to the SER concerns.

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

M 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
Licenaee for this equipment item.

Corrective action specifikd 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 p'roposed
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 JIV Documentation Not Available }

t

.. . _ . ..- - -. . - -- -
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A D vision of The Franklin Institute FRC AssignmentNo.13 2
20th and Race Streets. Phila . Pa. 19103 (215) 448 1000 FRC Task No. 68

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22.

E')UIPMENT ENVIRONMENTAL QUALIFICATION SUMMARf FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

I Documented Evidence of Pialification Adequate

Adcquate Similarity k tween Equipment and Test Specimen Established
Aging Degradrtion Evaluated Adequately ,

Qualified L.fe et Replacement Schedule Established Gf Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposures

c 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 Regardi.r.g Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Failures or Severe Anomal'ies

(If Any) Satisfied
Criterir. Regarding Functional Testing Satisfied
Criteria Regarding Instr.ument Accuracy Satisfied
Tsst Duration Matgin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Sacisfied (HUnEG-0588, Cat. I)

-

DESIGNATION:

NRJ QUALIFICATION CATEGORY 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 Exeinpt From Qualification
III.o Equipment Not in the Scope of the Qualification Review

| IV Documeritation Not Made Available X

XIw JJ
&l / /

|
,
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A Division of The Frankim lnstitute FRC Assignment No.13 30
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_

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 22
L

__

LIC/2iSEE RESPONSE TO NRC SER

'NRC btFTCIENCY APCo RFSPON9E

ACING T,as eqcig=went has hcen evaluated to have a conservative qualif ted life bnar.d
June 30,19H2 based on type testing, material analysta using Arrhenius Hethodology,
and/or operating experievice. APCo will complete an evaluation by January 1,1982
to estand the qualified life of the equipment and take appropriate actiore.
if necessney (i.e., justificatioe, alternate equipment quattiteetion progree,
mmil fic a t hm. rrp teme nt) .

QUALIFICATION na tent pre r.resse desmenstrates that the transettter utL1 perfunn its trip
TIMt. fructh.n for 5 mtuutes m 1 post-accident monitoring fuse * t tast for 4 months

lat tout ur, the phi?.

We post accident tino used during testing is fif teen (15) days. %1s i

time /temperatute relationship is a conservative simulation of the four
months post-accident operability requirements.

6

CHEMICAL SPRAY De chemical spray concentration utilised in the equipment qualification
'

testing program for this equipment was 2750 ppe. His boric acid concentration
exceeds the Farley FSAR value of 2000 ppe.

teRGIN IEEE 323-1971 did not require that any specifte margin be included in ,
establishing test parameters. However, the following margins can be identified:

(a) Temperature - no 380*F qualification test condition exceeds the
3004 required temperature by 80*F, thus adequate margin has been
demonstrated.

(b) Pressure - We 75 psig qualification test condition provides adequate .

margist above the ocalmum calculated Farley Unit 2 containment pressure , '
at 47.5 pa ta.

I(c) Radiation - no narton transmitter equipment qualt(1 cation tests were
based on a conservative calculation from the Westinghouse generic prop,ren

which uses 11.0-14the source terms and a 4100 We plant as a basts. %is :
conservative calculation established 5 m loi rad as the quattfication*

basis. %u maximum calculated dose for Farley - Uutt 2 Barton Traue. sitters*

would be substantially reduced.

'NRC DEFICIENCY APCo RESPONSg.

MAltGIN from this amount by a ratto of the Farley pouct rating (2652 W(
over the calculational basis, therefore, adequate marsta exista.

(d) Operating Time - The garton transmitter qualtiteetion test program
utilised a 15 day test period simulating a four (4) south post-06g
environment based on conservative aging procedures referenced in
W WCAP-9885. nts documented conservative baste ensures that
adequate surgin exists.

f

|

_ . _



NRC Contr:ct NO. NRC-03-79-118
A" klin Research Centerlj0b#ran FRC Pr: Ject NO. C5257

Pigs

A Division of The Franklin Institute FRC Assignment No.13 |a
20th and Race Streets. Phila . Pa 19103(215) 448-1000 FRCTask No. 6/@

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. U

EQUIPMENT ITEM NO. 23
LIMIT SWITCH LOCATED IN THE AUXILIARY BUILDING, ELEV. 121'0"
NAMCO MODEL EA18C

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 23
LICENSEE REFERENCE (S): 3293
FUNCTION (PLANT ID): VALVE POSITION !NDICATION (N2C22ZSO478, 488, 498, 479,

489, 499)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.4 [6]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY:
~

(See Section 3 of this TER for Legend)
-

R, T, RT, P, H, CS, A, 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, 25, 2:, 2d

System Consideration Review '2, 'h 'c, '. 2 , 'm, 4f

Equipment Environ:nental Qualification Review -5 2, 55, L, % , 52, Sf,
53, Sh, Si, Sj-

Installed TMI Lessons Learned Implementation -C o , Ob-
Equipment Summary

Maintenance and Replacement Schedule Summary 92, ?L, 7C .

-. __



:

A NRC Cantract No. NRC-03 75-118

000hrznklin Rtsearch Cantar FRC Prcject No. C5257 Pcg3

A Di.:sion of The Frnr.klin insnruts FRC A:rignment No.13 |b
m and Rxe Streets. Phda. b 19103(215, 448 1000 FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIE'N OF EQUIPMENT ITr.:M NO.11
_

I
~

SUMMARY OF LICENSEE R4SPO?",ES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

|
(

X Tne Licensee (has/ hee est) provided a response to the SER concerns.

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

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

The Licensee thas/has not) oropos9d a corrective action for this equipe. ant

item whose qualification has not been fully established.
~

Justification for interim operation (has/has cot) been provided by the

Licensee for this equipment item.

Corrective action specified by the Licensee:
i

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 correctivo

action .)j

|

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

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

I.a Qualified [II.c_ QualifiedLifeDeficienck
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
i

NRC Contract N A NRC 03 79-118
nklin Rrsearch Centa FRC Project NL C5257 PCg3

A Divmon of The Frankhr i uitute FRC Assignment No.13 2
20th and Race Streets Ph6 a . Pa 191n3 (215) 448-1000 FRC Task No. S/6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 23

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCYNRC REQUIREMENTS

Documanted Evidence of Qualification Adequate

Ad2quate 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) Satisfiad
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

~

DESIGNATION:
O X = CATEGORYNRC OUALIFICATION 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 Exeinpt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

\ TEM Ho.'Z,fo (cycLodnacy SubfE3%EccE)FoQ. E4 Alu ATeow EN Tio

,

__ __ _ _ _



i NRC Contract Nr. h3C 03-79-118
M Fitnklin R;se rch Canter FRC Project N2. C5257 P g2'

A Divaion of The Frankhn Institute FRC Aasignment No.13 3o
( 20th and Race Streets. Ph a . Pa. 19103 (215) 448-10m FRC Task No. 5/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 21
. . - -

LICENSEE RESPONSE TO NRC SER

'APCo RESPONSE
,

All limit switches outside containment, previously ic'entified as requirino
I replacement have been replac:.d with fully qualified NAMCO EA-180 models.
1 System ma:ter lists and componc"t evaluation worksheets have ocen revised

to document the qualification of these limit switches. This equipment
has beer, evaltated to have a conservative qualificd life beynnd June 30, 1982
based on type testing, material analysis using Arrhenius Methodology, and/or
operating experience. APCo will complete an evaluation by January 1,1982
to extend the qu >lified life of the equipment and take appropriate actions, -
if necessary (i.e., justification, alternate equipment, qualification
progfan., modification, replacement).

All NANCO EA-lS3 Limit Switches outside the containment have been qualified
for submerged operation. Refer to Bechtel Change Notice 2BE-1049-3.

Although the Nr.MCO 'EA-180 Limit Switches are qualified for- 2 ~x 108 Rads gardna,
l'; nit switches in this area will only be exposed to normal background
radiation outside the ccntainment. They.dc not see radiation as a result of
recirculated sump fluid.

i

l

__



#x NRC Cantr:ct N 3. N RC-03-79-118
lj00hr:nklin Research Center FRC Prcject f:3.C5757 P g2

,
A D4sion of The Franklin insotute FRC Assignment No.13 |c
20th and Race Streets. Phila.. Pa 1910; 215) 448 1000 FRC Task No. 6f A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF FOUIPMENT ITEM NO. Z4
_

EQUIPMENT ITEM NO. 24
LIMIT SWITCH LOCATED IN THE MAIN STEAM ROOM, ELEV. 131'7"
NAMCO MODEL EA180

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKShdET NO. 24
LICENSEE REFERENCE (S): 3293
FU'NCTION (PLANT ID): VALVE POSITION INDICATION (Q2N25ZS3772A, B, C)
LICENSEE SUBMITTAL: SCEW(S): C.2.17.3 [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2N23ZS3228A, B, C; 3227A, B,

C)
LICENSEE SUBMITTAL: SCEW(S): C.2.16.4 [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2N12ZS3234A, B; 3235A, B)
LICENSEE SUBMITTAL: SCEW(S}: C.2.14.3 [6]
FUNCTION (PLANT ID): VALVE POSIi'IC" INDICATION (Q2NilZS3369A, b, C; 3370A, L,

C)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.6 [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2511ZS3368A, B, C; 3976A, B,

C)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.5 [6]

t

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

RT, CS, S, (R) I, EXN, SEN, QI, RPS, None,

Not stattH , Not applicable
_

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la'

Summary of Licensee Responses to the NRC SER lo

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, OL, 5u, ac~

System Consideration Review i;, OL, 4w, eu, 44, ??

Equipment Environmental Qualification Review 5;, Eb. 5;, M.*^ " # .-
M , 5La 3) -

'= AhInstalled TMI Lescons Learned Implementation
Equipmerit Summary

Maintena ce and Replacement Schedule Summary 9=; 7h 'c-

'

- _ - _ _ _ _ - _ _ _ _ _ _ _ _ - - - _ - .
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NRC Contract N . NRC-03-79-118

NJ Franklin Rese rch Csnt:r FRC Project N2. C5257 P g]
!

A De..uon of The Frankhn institute FRC Assignment No.13 |b
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRC Task No. 6/8 ___

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT IThM NO. 24

.

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

,

% Tne Licensee (has/h:: . .= ) 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.

X The Licensea has presented information which shows there are no

! outstanding qualification deficiencies.
!

! The Licensee (has/hns 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 QUALIFICATICN 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

III.a Qualification Not Establish 9 III.b Not in Scope
_

II.b Not Quaj.lue' IV Documentation Not Available



NRC C ntract N . NRC-03-79-118 |
pbruklin Rnearch Csntu
U FRC Prclect N :. C5257 Paga

A Divmon of The Frankhn institute FRC Assignment No.13 2
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task No. 6/8

EQUIPMENT ENV RONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 24

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFTCIENCYNRC REQUIREMENTS

Documented Evidence of Qualification Adequate
Ad quate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately X
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Eatisfied (If Required) _

Criteria Regarding Temperaturtr/ Pressure L posure:
o Peak Tempera *ure Adequate
o Peak Pressure Adequat;e
o Duration Adequate

Required Profile Enveloped Adequatelyo
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied __

XCriteria 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 QUAT.IFICATION CATEGORY X = CATEGORY
_

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X

.

II.D Equipment Not Qualified
I II.c Equipment Satisfies All Requirements Except. Qualified Life

cr Replacement Schedule Justified
|

| III.a Equipment Exeinpt From Qualification
i III.D Equipment Hot in thu Scope of the Qualification Review

IV Documentation Not Made Available

fog gV AL VA'Ts o N ~Lh. "T o iTend 90. 7 (.

|

|

_



NRr Contract N3. NRC-03-79-118 I
phrinklin R:sench CsnterUO0 FRC Project N2. C5257 P:ga.

A DMuon of The Frankhn Insexute FRC Assignment No.13 30
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTask No. 6/6

EQUIPMENT ENVIRO!' MENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _14

LICENSEE RESPONSE 'IO NRC SER

'APCo RESP 0tlSE
,

All limit switches outside containment, previously identified as requiring
replacement have been replaced with fully qualified flAMC0 EA-180 models.
System master 1ists and component evaluation worksheets have been revised
to document the qualification of these limit switches. This equipment
has been evaluated to have a conservative qualified life beyond June 30, 1982
based on type testing, material analysis using Arrhenius Methodology, and/or
operating experience. APCo will complete an evaluation by January 1,1982
to extend the qualified life of the equipment and take appropriate actions,
if necessary (i.e. , jus tification, al ternate equipment, qi.alifica tion
progIam, modi fication, replacement).

All l'lAMC0 EA-180 Limit Switches outside the containment have been qualified
for submerged operation. Refer to Occhtel Change !!otice 2BE-1049-3.

Although the f1AMC0 'EA-180 Limit Switches are qualified for 2 x 108 Rads ganha,
limit switches in this area will only be exposed to normal background
radiation outside the containment. They do not see radiation as a result of
recirculated suap fluid.

.



_

#% NRC C:ntract N3. NRC-03-79-118
LO0hrsnklin Rese:rch Centa FRC Pr: Ject N3.C5257

P ga

A Dnnsion of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRCTask No. NO

EQUIPMENT ENVIROl1 MENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ITEM NO. 25
LIMIT SWITCH LOCATED IN THE CONTAINMENT, ELEV.118'0" & ABOVE
NAMCO MODEL EA180

REQUIRED OPERATIt'G TIME: 1 HOUR
TER CHECKSHEET NO. 25
LICENSEE REFERENCE (S): 3293
FUNCTION (PLANT ID): VALVE POSITION INDICATION (N2B31ZS8047)
LICENSEE SUBMITTAL: SCEW(G): C.2.3.3 [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2E21ZS8871)
LICENSEE SUBMITTAL: SCEW(S): r.2.9 6A [6]
FUNCTION (PLANT ID): VALVE POSITION idDICATION (Q2P13ZS3196, 2867B, 3197,

2866B)
LICENSEE SUBMITTAL: SCEW(S): C.2.6.5A [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2Pl7S3184, 3443, N2C22ZSO499)
LICENSEE SUBMITTAL: SCE'" : C.2.20.4 [6]'

FUNCTION (PI ANT ID): val '< t, POSITION INDICATION (Q2P15ZS3104, 3103, 3765,
3766, 3179A, B, C)

LICENSEE SUBMITTAL: SCEW(S): C.2.18.5 [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2P15ZS3180A, B, C; 3181A, B,

C)
LICENSEE SUBMITTAL: SCEW(S): C.2.18.5 [6]
FU'NCTION (PLANT ID): VALVE POSITION INDICATION (Q2E12ZS3999A, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.5 [6],

.

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

R, T, IC , S, (R), I, QM, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

-Contents
Checksheet Page No.

laEquipment Item

Summary of Licensee Respcnses to the NRC SER lb

Equipment Environcental Qualification Summary Forms- 2

Licensee Response to NRC SER 3a,-3L, So, 3a

System Consideration Review ':, Ob, i;, 4d, se, f

Equipment Environmental Qualification Review 52, L, Sw, 50, L , Ef,
53, L , 51, Sj

Installed TMI Lessons Learned Implementation b , 0b--

Equipment Summary

Maintenance and Replacement Schedule Summary "ra , 7b, Tu

a
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NRC Crntract N 3. NRC-03-79-118
phranklin RsseIrch CenterUO0 FRC Project No. C5257 Pago

A Dr.:s.on of The Fran an Institute FRC Assignment No.13 |b
2thh and Race Streets. Phila. Pa 19103 (215) 448 1000 FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2f

.

SUMMARY OF LICENSEE P.ESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

i Tne Licensee (hasf.x; ..C) provided a response to the SER concerns.

The Licensee (has/has not) specifically tated 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 correctivs 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 provf ded 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 Legead)

I.a Qualified {II.c QualifiedLifeDeficiency)
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 N A NRC 03-79-118
00J Frsnklin Rrsetrch Ccnt:r FRC Project N1C5257 Pag 3

A Dwmon of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phda . Pa. 19103 (215) 448.imo FRC Task No. S/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2(

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) X
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Aegarding 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 Failurcs or Severe Anomalies'

(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Tast Duration Margin (1 hour + Functiori Time) Satisfied
Criteria Regarding Margina 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

f II.D Equipment Not Qualified _

: II.c Equipment Satisfies All Requirements Except. Qualified Life
( or Replacement Schedule Justified X

III.a Equipment Exeinpt From Qualification
LII.D Equipment Not in the Scope of the Qualification Review

| IV Documentation Not Made Availaole __

{
g ev Ato Ar,. 4 Teferz- TE:, vrew m e. P_c, (e m o q d e m cece)



' NRC Contract N2. NRC-03 79-118
00 Fr:nklin R: search Ccnter FRC Project Nr. C5257

~

P'Q3
A Dwisen of h Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phda.. Pa. 19103 (215) 4481(m FRC Task No. 5/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF SiOUIPMENT ITEM NO. .ai

LICENSEE RESPOW.3E TO NRP SER

APCo RESP 0tiSE ,

This equipment has been evaluated to have a conservative qualified life '
beyond June 30, 1982 based on type testing, material analysis u' sing
Arrhenius Methodology, and/or operating experience. apt:0 will complete.
ait evaluation by January 1,1982 to extend the qualifieJ life of the
equipment and take appropria te actions, if necessary (i; e. , jus tificat. ion,
al ti rnale ciptipmen t, quali fica tion program, modi fica tion, replacement).

,

The. chemical spray concentraLion utilized in the equipment ~ qualifica' tion'
'

testing piogram for this equipment was 3000 ppm baron (Reference: Qualification
Test Report for NAMC0 EA-180 Limit Switches), lhis boric acid . concentration '

exceeds the Farley FSAR value of 2000 ppm.
'

For a discussion of the effects of submergence, refer to ' Appendix 4,|

Section II.C. /
'

.

i

'

|

1

--



Ar NRC Contr'ct N3. NRC-03-79-118
|2000 Franklin Research Cent 2r FRC Prcject ND. C5257 PIgD

A Division of The Frankhn Institute FRC Assignment No.13 |a
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRCTask No. 85/6

I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 210
'

| EQUIPMENT ITEM NO. 26
I LIMIT SWITCH LOCATED IN THE CONTAINMENT, ELEV. 109'0"

NAMCO MODEL EA180
i

REQUIRED OPERATING TIME: 1 HOUR'

TER CHECKSHEET NO. 26
! LICENSEE REFERENCE (S): 3293

FUNCTION (PLANT ID): VALVE POSITION INDICATION (N2E21ZS8149A, B, C;'

Q2E21ZS8808AB, BB, CD)
'

LICENSEE SUBMITTAL: SCEW(S?: C.2.9.6 [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2G21ZS3396, 7126;

N2G21ZS1003B)
LICENSEE SUBMITTAL: SCEW(S): C.2.'.2.3 [6]

*

.

DESIGNATION FOR DEF7CIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY: _

iSse Section 3 of this TER for Legend)
,

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

Not stated, Not applicable .

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Respoi.ses to (ne NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Lic2nsee Response to NRC SER 3a, 3b, 3c, 3d

System Consideration Review '2, 45, tc, ed, d:, if

I Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
t , 55, 51, Sj -

Installed TMI Lessons Learned Implementation 52, 55-

Equipment Summary

Maintenance and Replacement Schedula Summary 72, ?h, 'e

.



NRC C:ntract No. NRC-03-79-118
UOOJ Fr nklin Rise:rch Centr FRC Project N2.C5257 Pcg2

A Dmsson of The Frankhn Instituta FRC Assignment No.13 |b
20th and Race Streets. Phda.. Pa 19103 (215) 448 1000 FRC Task No. S/B j

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. %

.

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

X Tne Licensee (hae/h:2 1: 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
l environmental service conditions.

X The Licensee has presented information which shows there are no
ou*. standing qualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
i 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 equioment 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 basii for justification for interim
operation.

The Licensee (nas/has not) provided a scheduM 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 OUALIFICATION EVALUATION CATEGORY BASED ON REVIEW |
- CI?.CLED ITEM ONLY: (See Section 3 of this TER for Legend)

'

,

I.a Qualified II.c Qualified Life Deficiency

J.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
UNFrinWin Rssesrch Centa FRC Project N2. C5257 PiO3

A Dnnsen of The Frankhn institute FRG Assignment No.13 2

| FRC Task No. 5/B20th and Race Streets. Phda . Pa. 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. %

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS 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) 1
Program Established to Identify Aging Degradation +

Criteria Regarding Aging Simulation Sdtisfied (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
KCriteria 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 1

.
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

|
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A Dwmon of The Frankhn Institute FRC Assignment No.13 30
20th and Race Streets. Phila.. Pa.19103 GIS) 4481000 FRC Task No. . 5/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 236 |

LICENSEE RESPONSE 20 NRC SER

APCo RESP 0f1SE

This equipment har been evaluated to have a conservative qual-ified life '
beyond June 30, 1982 based on type. testing, material analysis using
Arrhenius Methodology, and/or operating experience. APCo will complete
an evaluation by January 1,198-2 to extend the qualified life of the
cipiipment and take appropriate actions, if necessary (i.e. , jGstification,
al ternate equipment, qualification program, modification, replacement).

| *

The. chemical spray concentration utilized in the equipment qualification '.~

LesLing p? igram for this equipment tras 3000 ppm boron (iteforence: Quali fica tion'
Test Report for t1AMC0 EA-180 Limit Switches). lhis boric acid ' concentration
exceeds the Farley FSAR value of. 2000 ppm.

'

For a discussion of the effects of submergence, refer to Appendix 4',
Section II.C.

.

.

1
|

|

I
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NRC Contract NO. NRC-03-79-118
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A Divis6on of The Franklin Insutute FRC Asalgnment No.13 3b
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. S/6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ./Je_

LICENSEE RESPONSE 'IO NRC SER (Continued)

|

|
|

mco LD'!T SWI*CRTS

!.M a*!M Ae e.m vm*"f *

NECO limit switches loca:ed in-containannt are used in ait-operated valve

de solenoid contrei circuits. Under normal operating conditions, the valve

solanoids are energitad end their associated air-eperated isolation valves
are open. The solenoids are kept in the energized state or " sealed-in" by
n,eans of NA:!CO linit switches. Figure II.C-1 shows a typical control circuit for.

an air-operated valve u:ing a linit switch for " seal-in." *he NAMCO limit -

. switches provide position indication for the air cpera:ed valve. This

indication circuit consists of position indicating lights in the control roca.

No automatic safety functions are associated with this valve position indication
circuit.

| It shoula be noted tha: associa:ed stem ecuated linit switches may give an

erronsous valve pcsi:1:n indication. "his is judged acceptable since the \
operator can verify containment isolation by w rifying that the redundant

i
isolation valve is closed and that the operator is not required to reposition

these valves post-LOCA or utilize their position indication to establish

operatin5 procedures.

FAft"R! MODY A* C.T!!$

The switches can fail open, grounded, or closed. A failure node and effects
_

analysis stevs tha: ,frr each failure race two in$tial conditions 'for the
| assselated solantid =ust be considered: Solenoid initially energized and

solenoid initially de-energized.

With the solenoid 1.itially energized. linit switch failures will effect the
_

solenoid and air-c;erated valve as follows. If the svi:ch fails open. it vill

de-energize the solenoid and causs the associated air-operated valve to go to
its fail safe position (closed) and need not be considered any further. A
failure resulting in a single ground would have no effect on the batt,ery power
supply which is ungrounded. Multiple grounds could result in a blevn fyse in
the circuit that feeds the solenoif. This would cause de-energization of the

solenoid resulting in the associated air-operated valve going to its fail safe
*

position (closed) (Refer to Figure II.C.-1).
| If the solenoid is initially de-energized it will be due to any of three

-

possible conditions. not including the licit switch failure itself. These - --

|

|

|
|
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NRC Contract N r. NRC-03-79-118
00 Frinkiin Rise:rch Canter FRC Project N2.C5257 Page

A Division of The Fr:nkhn Institut) FRC Assignment Nr.13 3C
20th and Race Streets. Phita.. Pa. 19103 (215) 448 1000 FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. %

'

LICENSEE RESPONSE 'IO NRC SER (Continued)

FATLUe? *tSE ANA'YS!? / CON *,)

conditioqs are (1) loss of power, (2) control switch failed open or held
continuously in CLCSI position, and (3) containment isolation signal., To-
the first two conditions, limit switch failure has no effect on the solenoid.

. For the third conditien (contain=ent isolation signal present), should the
,

limit swit:h fati e;ar., there would be no immediate effect. $ctsequent to
the failure, it veuld not be possible to re-open the air-operated valve unless
the control switch was held cominuously in the 0?!N "osition. However, this
condition has no effect on the ability of the valve to perfore, its safety '

functicn, i.e., to close.

In the e*ent that contain=ent isolation is called for and the limit switch
fails closed, the isolation function will be performed as required. However,
when the isolation sis-al is subsetently reset, the failed li=it switch
could cause its' ass:ciated solenoid to be re-energized resulting in a re-opening

'

of the air-operated isolation valve (Refer to Figure II.C.-2).

JUSTIFTCAT'OT H CS*'G*'M

Protection against a loss of containment isolation is provide.d by redundan
' air operated valves 1::ated outsida of containment. 3ecause these valves and,

l
their control elements are located outside contairment they are not subjecti

| to the adverse e-viro . ent resulting from the posN1ated initiatins event

|

l

.

t

,

- ___ _ -. . - - - ,
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A% NRC Contract N3. NRC-03-79-118
ll00'J Franklin Research Center FRC Project No.C5257 P g3

A Division of The Franklin Institute FRC Assignment No.13 3d
25th and Race Streets. Phila.. Pa. 19103 (215) 448 10 @ FRC Task No. #/6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 26

LICENSEE RESPONSE TO NkC SER (Continued)

-

1

.

r ,

1 '2 CCNTF.C'. SL' ITCH
CC: CACTI %.g.f (CLCID !!! "C?Di* A'O "#JTC* PC3!T,1 css)(CLCSED Ift : = #

"CP Eti" (SF?.I:i3 ?7. )?Ji q
PCSITIC:i) 70 'N.iC"

FC5ITICN)

.g LIMIT SWITCH C;'iTAC (C'.CSD WE! AIR-
i CPUJTEC VA*.YE 'RES C'.C5U FC51 TICS)
f/
Z<

#4

!.

{

*CC:iTAINMEff ISC' AT!CS CO'CACT (C'.C5ED EXCUT CN.
_

,

: OC:CAISME C ISC'.ATICS SIGNAL)
i
Is

--

. |-

5C7

\

!
.

not:nz.n.c. 2 .

typic 4. LIMIT SWITCH " SIAL.!N' CI?.:'JIT

- FC.1 CC?CA!NMIST ISC'.JTION VN.YE

-. . _ . _ . .__ - - - . - - - . _ _ _ _ _ _



A NRC Contract N2. NRC-03-79-118
000hrznklin Rrse:rch Cznter FRC Project N . C5257 Pag 3

4 Dr.a.on d Th2 Fr:nkhn Instituis FRC Assignm;nt No.13 $0
2thh and Rac2 Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Tcsk No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. No-
.

.

EQUIPMENT ENVIRONMENTAL QUALIF'. CATION REVIEW

Criteria: DOR Guidelines ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II X.
- - --- . - - - - - - - . - . _ _ . . . . _ _ _ . . _ . . __

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENC3 LICEN3EE QUALIFICATION (X CR
(DOR /0508-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
e

EQUIPMENT DESCRIPTION ! !
Equipment Type !Limir SvJeroi Lies 7 5w .Tc8 j

I ! !
.

Manufacturer's Name tuamco C,.sta.Ls ! e4AMco C ~TiLo(.5 e

.(5.2.2/-/-) ! !
1 1 :

Model Number (5.2.2/-/-) leAnso ! G A s&O -ll"&o2, RaV.H g

1 ! !
Serial Number luoT STATED ! 39rlc.) H t5658 !

1 1 1

| Features /Mountin9 ! og Vgg,qs ! gas.iaoaTAL in Ao"roovE,

(5.2.6/-/-) 1 g

! ! !
,

Connections / Interfaces luoT STATED 1 Tema we useo To ,

|

(5.2.6/-/-) ! !'>em G *od'T W NDS ',
"

! ! !

Location / Elevation ! G4rAi.acT g q{a ,

*

g ElLV /// ' :

Equipment ID No. ! ! 64|A 1

: ! !
,

| QUALIFICATION REPORT ! ! g

(8.0/5.0/5.0) ! ! .g

Report ID Number ! QTA-ios ! QTg, gog g

1 1 1

Report Date ! Q| A ! AuAost '2.s, seso .

! ! !
[

ufA ! Acmc *Lsvcuan.tessWTIssued by !' -
g g doMva** / e

' Prepared for !O|A 2 DAM (.o CoWTuoLS !
! ! !

g uof STATED gReferenced Reports ! y
1 1

Qualification Method ! ! g, g g7,4 TEd>"Y !

(5.1, 5.3/2.1, 2.4/2.1, 2. 4) ! ! g

! ! !

QUALIFICATION TEST PROGRAM 1 ! !
Functional Test Description ! O A ! M AgF f 82G AY- Co d TA C/" !

-(5.2.5/2.2.9/2.2.9) ! ! !
i

) ! ! !
!Operating Conditions ! ! O*6 AMPS S 600YdC-

(-/2.2.10/2.2.10) ! MOT STATED g g

Icad/ Cycles / Voltage / ! .! !
Current /Freq. ! ! g

! ,

-

!



_
_

l .

#s NRC Contract No. NRC-03-79-118
anklin Rrsench Centir FRC Project N3. C5257 PEGE

A Dwon of The Fr:nkhn Institura FRC Assignment No.13 $h
20th and Race Srn .ts. Phila . Pa 19103 (215) 448 1 2 FRC Task No. S/S

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2/,

DEFICIENCYNRC REQUIREMENTS
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0508-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
- - - -- ---- . . .. . . __._____! _ _ _ _ _ __ , _ , ,

*

Acc2ptance Criteria ! N|A ! uoT STATED ! -

( 5. 2. 5/2. 2.1/2. 2.1) ! ! !

Accuracy (5.2.5/-/-) MlA uoT S TATso .. .

Number of Specimens ' M| A
I '

. .

! ! !

Tatt Instruments Calibrated ! c| A 3 NES !
! ! !

Safety Function (Active / !> jot STATED ! AcTiv G !
Passive) (-/2.1. 3/2.1. 3) 1 ! !

! ! !

Tast Duration (5.2.1/-/-) ! u{A ! Ao da'is !
! ! 1

e
1Accident Duration (Envir. !} NA }I "I !Abova Normal) (5.2.1/-/.) !

i '

! ! i

Required Function Time ! ) yoog, ! 4| A e
t

! ! !

! Taat Sequence (General) ! gg ! iv,PiiasoojbroE (. AWE DATA e

(5.2. 3/ 2. 3.1/ 2. 3.1) 1 1 n4tasar. A4isc,[HetuadscAL 1
1

!tasAm. As i44) ga.a.4t:> i ATeoc/ e

SSS"'(- TESM 4 { (oc.AQ|4
,

1Test Sequence (NUREG-O SLJ , !
Cat. I) (-/2.3.1/-) ! ! * * M A T eo o j

! ! !
'

1. Represe.tative Sample ! ! !

2. Baseline Data ! ! !
3. Performance Extremes ! ! !
4 Thermal Aging ! ! !
5. Radiation Aging ! ! !

16. Wear Aging 1 1
,

7. Vibration / Seismic ! ! !

8. DBE Exposure ! ! !

|
9. Post-DBE Exposure ! ! !

| 10. Inspection ! ! !
! ! !

Aging ! ! !
(5.2.4, 7.0/4.0/4.0) ! ! ! X

N 4oo b @ N ,C g g i! oT S W m gTh2rmal Aging / Basis
!'!

Matsrial Aging 1 1 1

'M*T STATO ! AdAWS'S T* D'"""'"' !. Evaluation ' (7.0/-/-)
g gsmcrerientiTtf g

Materials Susceptib'le ! ! !

(Thsemal) (5. 2.4, 7.0/-/-) ! M 6'AW ! T"H e 8-M A L- 1

1 ! !
'

Radittion Aging, Type ! G Ay,y g !~ g,Asg4 .

_ - - _ _ _ . - _ - _ -_ - -_
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A NRC Contract No. NRC-03-79-118
UO0hrinklin Rtsench Csntir FRC Prdect No. CS257 Page

A Owon of The FrtnkhnInstituts FRC AstignmInt No.13 $C
20th and Race Streets. Phda.. Pa 19103 s215) 448-1W FRC Task No. _ S/8

-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 26
.-

_

DEFICIENCYNRC REQUIREMENTS
WITH SE.CTION REFERENCE LICENSEE QUALIFICATION (X OR

(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

.. --
!

- -. -._..___E.___'

! ! g !
_ _ _ _

'

Radiation Aging, Dose (rd) ! MkA ! '2c4 MC'' A 8"DS !
. . .

RA OS f *4 8.
8

Radiation aging, Dose Rate Mk A 9 118o
! ! !

Radiation Aging, Method ! ulA ! 1~e5T* !
! ! !

- Materials Susceptible ! my 57 myco ! yoy srATso !

(Radiation) (5.2.4, 7.0/-/-) 1 ! !
! ! !

Operational Aging ! g|A 1 ico Boo AcTvA%c CfcLES 13

(-/4.2/-) ! ! w ui.s v,anea. o.5 Aa # G !
! ! too VJ<. lea o 1

Other Age ConditLoning ! ch ! pot STAT 6b !

(-/4.2/-) ! ! !
. . .

5herSr,4rdD 6 N eAa.s G 56 *c. !wrIlQualified Life Claimed / #
Eskablished (5.2.4/4.10/-) ! !

! ! !

Normal Ambient T9mperature ! ! !
Mh !#'Normal Amoient Radiation ! 17 7g

' ''Normal Ambient Humidity
,

! ! !
IOn-Going Surveillance ami !g,7 g737,3 ! EA /s9 -9oo 5 /

Preventive Maintenance ! ! !

(7.0/-/-) ! ! !
! ! !

On-Going Analysis of ! ! !
'I 0### ! !Failures and Degradation !

(7.0/-/-) ! ! !
! ! !

Margin (General) ! A#[A ! #.7" dr,eren !'

(6.0/3.0/3.0) 1 1 1

! ! !
Margin (NUREG-0588, ! ! !

## ## I #
' Cat. '. )' (-/3.2/-) ! ! 1

1. Teaperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

10 psig max) ! ! !
3. Radiation' ! ~! !

(not required) ! ! !
4. Time (+10%, +1 hour ! ! !

+ function time minimum) ! ! !

|
'

.

n kloAHAL. AuD Act sbCET 'Dost Com.46 #d Eb su SiesSE EK9osud.G Pgaod
T'o LoCA S t >4oLATso d

,

-- - - - , . - - . - -- -- - _ - _ . - - - - - - _ _ . _ _ . - _ . . . _ - - - - - . _ - . . _ _ - _ . - - _ . . - _ _
-
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(OO~Frrnklin Rrserrch Csnta
NRC Cantract No. NRC-03-79-118

U U FRC Project No.C5257 P ga
A Dimn of Tiu Frtnkhn Insntuis FRC Assignment No.13 5d
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 5/8

_ .

EQUIPMENT ENVIRONMENTAL QUALIFICATION RE''IEW OF EQUIPMENT ITEM NO. _?h.

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMEK7ATION NOTE NO.)

. . .

ACCIDENT CONDITIONS 1 1 1
. . .

/-oCA/i*f6dAIDCA/MSLB/HSLB/ Uncontrolled LodA
(4.1, 4.2, 4.3.1,-4.3.3/ ! ! !
1.1, 1. 2, 1. 5/1.1, 1. 2, 1. 5) ! ! !

! ! !
Radiation Type ! (,AMMA ! SAugA !

! ! !
Radiation Dose (rd) !gg gg! M ME4A4AM I
(4.1. 2/1. 4/1. 4) ! ! !

. . .

9,fx so RAOSfA.f.8Radiation Dose Rate (rd/hr) mot S TA7ED
Radiation Qual. Method ! N/A 1 REST !
(5.3.1/-/-) ! ! !

. . .

Proximity v.o Concentrated AJ of $74Ts M[A
Radiation ! ! !
( 4.1. 2/1. 4. 6/1. 4. 6) .! ! !,

! ! I'

Equipment Susceptible to ! I do7' 6TATED I#er drA m
Beta Radiation (4.1.2/-/-) ! ! !

! ! !
Hadiation Lose (Normal + der M7@ 2o4- NE(,44 ADS M I
Accident) (4.1.2/-/-) ! ! !

! ! !
47 3747g ! g/A !Plateout Dose Consi.!ered !

(-/1. 48/1. 4 8) ! ! !
! ! !

Gaiuna + Beta Dose (ed) 1 ! g[j !47, g 7 ,
(4.1.2/1.4.7/1.4.7) ! ! !

|
;

N Mod.sAAf. AMo AcciLear doses comsioed sa A sagte ey.cosus.F Food.'

!"o LocA %.4 u t. Afsou

i
.

9

.

%

, , _ . ,-., _ -.- ---- _ -- --
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As NRC C:ntrcct N3. NRC-03-79-118
dfb Frinklin R se:rch Canter FRC Prsject No. C5257 P:g9

A Dwmon of The Frukhn Instnute FRC Assignm:nt No.13 aje
20th and Race Sweets. Phila . Pa 19103(215) 448 1000 FRC Task No. 5/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 26

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE No.)

- . - . - - 1- ! ._. ___.._._.!.._. . _. _ _

ENVIRONMENTAL PROFILE *A" ! ! !
OF ACCIDENT CONDITIONS ! ! !

,

. . .

34[J/[m I'/B[5E(-Rate of Temp./ Press.
Increase ! ! !

. .. .

Peak: 'F/psig/RH/ Time 5oo/473/joojkh 34c[7ktoo[3 Ae5 k
. . r ne. . .

~' #
~

#
Decrease To: 'F/psig/RH/ Time 24e/2g/ea[>oma 34,j 7,), s 4 .3

. .. .

'F/psig/RH/ Time '/so[ig/ /gu$ ' 32o/4o[too[3 bes {Decrease W :

Decrease D : 'F/psig/RH/ Time /s.op 76445MI f6o/2.5 / o,/4 /4y.5
! !^/ // S7d4 M ! soof u ses/t.s days ! ?,

Equipment Surface Tempera- ! ! !

u[A ! A/[A !ture (MSLB) (-/1.2.5.C, !
2.2.6/1.2.5.C, 2.2.6) ! ! !

! ! !
I! 7ESTSpray Qualification Method ! g

(5.3.2/1.3, 2.2.8/1.3, ! ! !

2.2.8) ! ! !
! ! !

s

g8 I!gg2.y[/6BO.s[gso//Spray Composition ! # g43 ggy3 o
!!(4.1.4/1.3, 2.2.8/ !

1.3, 2.2.8) ! ! !
! ! !

2 ;Spray Density (gpm/f t ) g m ,7. g fg g g p, jg
! !.

' *
Spray Duration ' MTare re'o Je 4p

. . .

Submergence Duration ! .f ggg ! g[j ! 3
,

(4.1.3/2.2.5/2.2.5) ! ! ! A/OTF 2-
! ! !

'In-Leakage Considered ! gg! j
,(5.2.6, 5.3.2/-/-) ! ! .

. .. .

Time to Submergence ,77/4 Ser- N/A
! !.

j ,1 1Dust Environment !
(-/2. 2.11/ 2. 2.11) - ! N/A ! I'

;

.

~

*

%

- , - - -- - - - _ . _ - - - - .
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. D. von of Ths Frinkhn instituts FRC Assignmsnt No.13 5f
ehh and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 26
,

:

|

NOTES:

i 1. AL7% UGH TH~ 4 PeTot1 Aeo vtDe3 A deAMS of E5fAdbSHid$
A (DuaLef1en b f6 6Asen os) TRr ASid4 a$~iau447ToJ . 77/c,

|
/

LitcasG MAS Ari7' ,577476b '7ks~ 64 A sftED lsA~. Ms is A
h(Yreicacy'

,

2- 7~M E Lie e <> ses JJ>+s flov<Dsm 3us-rim cA77oJ Je~ r. Iarm -

|

W 62A770AI (</r $ ( FAslo2G Ho Of AA/AlySJ5 f$cY / Alp 6~5 Ah-5d
; )-

rut ~~ HAs WJ7~ feofoSED AA/V GetLScTnm" Ac7~oaJ C#- EV]D6Ncs*

cf Cus Lissea77aa of TPE Liu2* SwsTcWs Se SugM6Lt,cucs,

<

!

.

9

9

O

|

'

t

I

|

|
. - . - .. -_, . . ___ -. . _ _ _ - _ _ _ _ -.
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A Dwision of The Franklin Institute FRC Assignment No.13 |a
FRCTask No. f/620th and Race Streets. Phila.. Pa. 19103 (215) 44? 1003

ECUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUlPMENT ITEM NO. N
-

EQUIPMENT ITEM NO. 27
LIMIT SMITCH LOCATED IN THE CONTAINMENT
NAMCO MODEL EA180

'

REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 27
LICENSEE REFERENCE (S): 3293
FUNCTION (PLANT ID): VALVE POSITION INDICATION (N2B31ZSO445A, 444B)
LICENSEE SUBMITTAL: SCEW(S): TMI-4.5 [ 6, 11, 19 ]
FUNCTION (PLANT ID): VAL 7E POSITION INDICATION (Q2B13ZS2034, 2035, 2036)
LICENSEE SUBMITTAL: SCEWl3): TMI-4.5 [ 6, 11, 19 ]

.

,

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

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

Notstated,Notapplicable}

LISTING OF APPLICABLE CHECl* SHEETS:

Contents gecksheet Page No.

Equipment Item la

Summary of Licenseo Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 2b, 2., 20

System Consideration Review 'o, 4L, 4w, 40, !;, Of

Equipment Environmental Qualification Review -So, ;D, Sc, 5d, Of,,

-5;, Sh, Si, Sj-

Installed TMI Lessons Learned Implementation Se, f,L -
,

| Equipment dummary

Maintenance and Reple. cement Schedule Summary -7o , 7b, 7+



A NRC C ntrcct N . NRC-03-79-118
000hranklin Research Cent:r FRC Project N D. C5257 P g2

A Dr. wn of The Frankhn Institute FRC Assignment No.13 ib
20th and Race Streets. Phila.. Pa. 19103 (215) 44810m FRC Task No. 6/8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

.

SUMMARY OF LICENSEE RESPONSE 3 TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

c< Tne Licensee (has/h:2 .;; 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.

X The Licensee has presented information which shows there are no
catstanding qnctlification 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 tha
Licensee for this equipment-item.

Corrective action specified by the Licensee:

Equipment replacement with qualified equipr.ent
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.
1

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

.

|

| I.a Qualified TII.c QualifiedLifeDeficienM
| 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 N3. NRC-00-7:-110
00 Fr:nklin R:setrch Center FRC Project N3. C5257 Page

A Dnnsion of The Frtnthn Instituti FRC Assignment NO.13 2
20th and Race Streets. Phda.. Pa. 19133 (215) 448-If2 FRC Task No. S/B

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

I

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
X = DEFICIENCY

E 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 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 50guence Satisfied
Criteria Regarding Test Failures or Severe Anomalies s

(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 Exeatpt From Qualification
III.D Equipment tot in the Scope of the Qualification Review
IV Documentation Not Made Available

IW 4o . "22, hCluD:% Su6HGe,Q6OCE)g g, E\/Al.u A Te o 4 "R c1*=~10 ~iD



_

N NRC Contract N D. NRC-03-79-118
00 FrinlJin R:setrch Crnter FRC Project No.C5257 P g2

A Division of The Frankhn Institute FRC A isignment No.13 3a
20th and Race streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 6/A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 27

LICENSEE RESPONSE TO NRC SER

APCo RESP 0f1SE

Tliis equipment has been evaluated to ;. ave a conservative qualified life '
beyond June 30, 1982 based on type testing, material analysis using
Arrhenius Methodology, and/or operating experience. AFCo will complete
an evaluation by January 1,1982 to extend the qualified life of the
etplipment and take appropria te actions, if necessary (i.e. , jys tification,
al tt rnale equi' ment, qualifica tion program, modifica tion, replacement) .i

The< chemical spray concentraLion utilized in the equipment qualification '.
tesling piagram for this equipment was 3000 ppi.i boron (Refe.ence: Qualifica tior;
Test Report for flAMC0 EA-180 Limit Switches). This boric acid concentration i

exceeds the Farley FSM value of- 2000 ppm.
'

For a discussion of the effects of submergence, refer to Appendix 4,
Section II.C. ,

'

.

.

|
|

.



A NRC Contract N 2. NRC-03-79-118
00hbranklin Research Centrr FRC Project N2. C5257 pig 2

A Division of Ths Frtnklin institut e FRC Assignm:nt ND.10 la
20th and Race Streets. Phila . Pa.19103 (IN 448-1000 FRCTask No. 518

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.16
_

EQUIPMENT ITEM NO. 28
ELECTRICAL PENETRATION LOCATED IN THE CONTAINMENT
GENERAL ELECTRIC MODEL 100 SERIES
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 28
LICENSEE REFERENCE (S): 1789, 1790

FUNCTION (PLANT ID): CONT 11NMENT ISOLATION (VARIOUS)
SERVICE: ELECTRICL PENEThTION
LICENSEE SUBMITTAL: SCI:iE S): MfI-7.4 [ 6, 11, 19]

FUNCTION (PLANT ID): CONTAINMENT ISOLATON (VARIOUS)
SERVICE: ELECTRICAL PENETRATION
LICENSEE SUBMITTAL: SCEW(S): TMI-5.3 [6, 11, 19]

FUNCTION (PLANT ID): CONTAINMENT ISO!ATION (VARIOUS)
SERVICE: ELECTRICAL PENETRATION
LICENSEE SUBMITTAL: SCEW(S): TMIm.4 [ 6, 11, 19]

FUNCTION (PLANT ID): CONTAINMENT ISOLATION (VARIOUS)
SERVICE: ELECTRICAL PENETRATION
LICENSEE SUBMITTAL: SCEN(S): TMI-3.4 [6, 11, 19]

FUNCTION (PLANT ID): CONTAINMENT ISOLATION (VARIOUS)
SERVICE: ELECTRICAL PENETRATION
LICENSEE SUBMITTAL: dCEW(S)' TMI-2.3 [ 6, 11, 19]

.

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLV:
(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, tapplicable)

LISTING OF APPLICABLE CH2CKSHEETS:

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, 25, 2;, 2d

System Consideration Review b , ab, 0, , 4d, t, if

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
- Sg , e , 51, Sj

Installed TMI Lessons Learned Implementation 5;, 55

Equipment Summary

Maintenance and Replacement Schedule Summaty 72, 7L, 7c

-_ _ _ . __



.. ._

'
NRC Contrzct ND. NRC-03 79-118

nklin R setrch Ca.nt:r FRC Project No.C5257 Paga
A oc.,s.on of The Frankhn Insntute FRC Assignment No.13 |b
20th and Race Streets. Phda.. Pa. 19103 (215) 448-10uo FRC Task No. IlT

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.M

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SEE - ONLY CHECKED ITEMS ARE APPLICABLE:

[ Tne Licensee (has/';; -^t' provided a response to the SER concerns.

g The Licensee (has/.'.;; ;;d specifically stated that the equipment is
egalified and % 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 correct.i.3 setion for this equipment
item whoae qualification has not been fully established. *

,

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

.

vorrective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment mMification,

Equipment relocation above submergence level
Relocate or shield equipment from radiation source
Verify qualification by additinaal (testing / analysis)
Equipment relocation to a mild environment
Qualification testing of equipment in progress
Other ( )

The Licensee ha provided other information for this equipment ites
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 Documentacion Not Available

*

- . - - _ ._- - . _ _ _ _ ._ __ .
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Zw NRC Contract N2. NRC 03-79-118
dd Frankhn Resesrch Ccntir FRC Project N2. C5257 P g3

FRC Assignm:nt N2.13 [M ,, 2A Dwmon of The Fr: nun Insntuts
20th and Race Streets. Phda . Pa 19103 (215) 448 1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J-T
_

EQUIPMENT El?fIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate-
Adequate Sirnilarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Estclished (If Required)
Progra.a Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Required)
Criteria Regarding Temperature / Pressure Exposuro:

o Peak Temperature Adequate

( o Peak Pressure Adequate
o Duration Acequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied

i

Criteria Regarding Test Sequence Satisfied
,

| Criteria Regarding Test Failures or Severe Anomalies .

"

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

_.

- .-

DESIGNATION:

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified 1
I.b Equipment Qualification Pending !bdification
II.a Equipment Qualification Not Established
II.c Equipment Not Qualified i

|
,

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

III.a Equipment Exeinpt From Qualification
IIi.o Equipment. Not. in the S ope of the Qualification Review
IV Documentation Nut Made Available

l

___ __ _
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I NRC Contrzct N 3. NRC-03-79-118A-
brinklin Rzsezrch Catntir FRC Pr* ject No. C5257 pig 3

A Divisen ol The Frankhn insnture FRC Assignment No.13 30
20th and Race Streets. Phib . Pa 19103 (215) 448.!000 FRC Task No. (/P

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Ab

4

LICENSEE RESPONSE 'IO NRC SER
-

,W...,

.e -

5

s

MPC PEF 1CIFNf*T Arco RESPnNSE . .__
I e=e- ,,t v., .

,

ACING Type test arreter.sted ar.tng techniques were used to thermally ar.e the "
most er.e sust eptible material which aestyaes determined to the epony
resin. U9tnr. Arrhenuls techniqties. a temperature derendant life 11R4 e-

was estaht ir.hed bascJ on 507. reduction in altimate ts.talla strength.
herseq:rawlme s rf e analyses also were rua on a DuPont Hodel 950 thermal
an.slyccr to c.iftra the elevated temperature testa. These data can be
e nt rq ol.es.=8 to 1..llcate a service life in excess of 150.0u0 hourg (40
yearn)at the averw.c service temperature of 160*F.

CllIMICAI. SFRAT We cheutdal spray cemcentratio.i uttlleest in the eqiitpment qualification testing
program for this equip. ment was N750 ppa (Ruference: G. C. fest lieport

for L. V. Fenetration). This boric acid concentration exceeds the Farley FsAA
. vstue of 2000 ppe.

QUAI.1FICATIGt
The componeet qualification time is actually 10 days. The listing of
4 hours on the component worksheet was done to indicate that theTDs
specification requirement was. net.

MARGill IEF4 323-1971 did nut registre that any spee111c mattin be included in
estabitshing the test parameters. blowever, the following margins can be
identified:

(a! fegerature - The 340'T qualification test .:endition exceeds the
300 F required temperature by 40'F thus adeq'uate margin has been
demaustrated.

' (b) Fressure - The 118 psia qualification test condition providae adegenate
m rsin above the mastnum calculated Farley. Jnit 2 containment
pressure of 62.2 psia.

(c)' Radiation - 'tae I s 10 Rade qualification test condition provides8

adequate marr.in above the specified Farley Unit 2 containment
level of 3 a loi itads therefore adeguate margin entsta.

.

I

D

.

|

|

'

|

--

__. _ _ _ _ - _ ___



#A NRC C:ntrzict N3. NRC-03-79-118
L0b$nklin Research Center FRC Pr: Ject No. C5257 P g3

A Div: son of T!.e raakts instit te FRC Assignment No.13 5e

20th and Race Streets. Piila . Pa. 19103 (215) 448-1000 FACTask No. 5/f

EQUIPMENT EN'llRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. c27

Checksheets 3 1 % , f a have been removed due to the
v

proprietary nature of information contained therein.

o,

,

i
i

|

|
| P



|
| Qx NRC Crntrrct ND. NRC-03-79-118
| LO0Enklin Resench Centu FRC Pr: Ject N3.C5257 NO3
j A Division of The Frankhn Insutute FRC Assipnment No.13 |c
| Nth and Race Streets. Phda.. Pa.19103 GIS) 448-1000 FRCTask No. 618 I

|
'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ITEM NO. 29
ELECTRICAL PENETRATION LOCATED IN THE CONTAINMENT, ELEV. 143'0"
GENERAL ELECTRIC MODEL 100 SERIES .

REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 29
LICENSEE REFERENCE (S): 1789, 1790

FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.20.6 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.19.5 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.18.7 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.12 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.11.6 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.10.4 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.9.9 [5]
FUNCTION (PLANT ID): CONTAINMEt"r BOUNDARY ELECTRICAL DENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S ): C.2.8.3 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ET.ECTRICAL ?ENE1 RATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.7.3 [5]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) ONLY: i

(See Section 3 of this TER for Legend)
'

R, Ts RT, P, H, S, (R), I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, No.t applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

|
~

Equipment Item la 3A .'

2y Z

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, 25, 2c, 2d

System Ccasideration Review % O , i , 40, 4m, if.

Equipment Environmental Qualification Review 52, 55, 50, SJ, Su, 50,
t% S i , " j.

Installed TMI Lessons earned Implementation 50, SE
Equipment Summary

Maintenance and Replacement Schedule SummJ.ry 7 c. , 7b, 7;



-

Ar NRC Coniract N3. NRC-03-79-118
O!3U Franklin Research Center FRC Pr: Ject N2. C5257

Pcg3

A Dwision of The Frankhn Institute FRC Assignment No.13 |c,
20th and Race Streets. Phila . Pa. 19103 (215) 448 1000 FRC Task No. TISI

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O

EQUIPMENT ITEM NO. 29 (CONTINUED)
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (W RIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.6.9 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMIT"'AL: SCEW(S): C.2.5.3 [5]
FUNCTION (PLANT (D): CONTAINMENT BCUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.ll [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.3.4 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(3): C.2.2.4 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY ELECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.1.3 [5]

.

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

( R, T, Qr, P, H, CS, A, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, one,

1

Not stated, Not a licable1

LISTING OF APPLICABLE C KSHEETS:f

Contents Checksheet Pace No.

Equipment Item la

Summary of Licensee Easponses to the N lb

Equipment Environmental Qualificati Summa Forms 2

Licensee Response to NRC SER 3a, 3b, 3c, 3d

System Consideration Revie 4a, ib, 4c, 4d, 4e, 4f

Equipment Environment Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
Sg, 51, Sj

Ine'alled I Lessons Learned Implementat. ion 6a, 6b

Equipmen ummary

Ma' tenance and Replacement Schedule Summary 7a, 7b, 7c

_ _- _ _ _ _ _ _ _ _



NRC C:ntract N3. NRC-03 79-118#A
UO0hnidin Rzsesrch Centrr FRC Project Ns. C5257 P:g3

A DMsion of The Frankhn institute FRC Assignment No.13 |b
20th and Race Streets. Phila . Pa 19103 (23 v481000 FRC Task No. f/ f _

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

St14MAQY OF LIrENSEE RESPONSES TO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

I Tne Licensee (has/L .~ L} provided a response to the SER concerns.

1 The Licensee (has/E - :O 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 qualificatica.,

1

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

I.b Modirication III.a Exempt

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

II.b Not Qualified IV Documentat ion Not Available

-



.

- -

NRC Contract N2. NRC-03 79118A
UO0hr:nklin R:se:rch C:nter FRC Project N3. C5257 Page

A Dwmon of The Frankhn Institute FRC Assicnment No.13 2
20th and Pace Streets. Phda . Pa 19103 (215) 448-loco FRC Task No. Y/f"

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4

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 Agicg 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' Severo 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 3C

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 Exeinpt From Qualification
II I . t* Equipment Not in the Scope of the Qualification Reviev

| IV Documentation Not Made Available

|

& R WyALL 1
,

,

|

|

|

|
'

.. . . . - _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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A NRC Contract N2. NRC-03-79-118
000Er:nklin R:se:rch Ccnter FRC Project No.C5257 P5f3

A Dimton of The Frankin Institute FRC Assignment No.13 30
20th and Race Streets. PMa.. Pa. NO3 (215) 448-1000 FRC Task No. f/ l'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NC. ,a4
__

LICENSEE RESPONSE 'IO NRC.SER-

'NBC DEFICITNCY APCo ItfSPONSE

*
AGin: Type test accelerated ar.ing techniques oere used to thermally age the

most ar.e susceptthle material which analyses determined to the epony i

resta. Usin, Arrlenuis techniques, a temperature dependant alte line
was established based on 507 reduction in ultimate tensile strength.
1terma revtwo ric analyses also were run on a DuPont tiodel 950 thermal
nn.alyrce to canfirm the elevated temperature testa. These data can I,e e

car rap.13eo.1 in li.ficate a nervice life in encess of 150,000 hours (40
al e avere." service temperature of 160*F.yearn)at i

CitEMICAL SPRAY Tho chvietial spray concent rat iu.i utilisesi in the equf geent quellfication testing
ptot: ram fur this rquipment wa s 8750 ppe (References C. C. Test keport !

*for L. V. Penetration). This boric acid concentration esceeds the l'atley FSAR
value of 2000 ppm. |

QUALIFICATims The coinponent qualification time la actually 10 days. The listing of ;

TIME 4 hours on the coeponent worksheet was done to indicate that the '

specification requirement was met.
I

KnRcitt IEEE 323-1971 did not require that any specifle margin be included $n |
establishine, the test parrmaters. However the fultouing margins can be |
1Jentif ted e g

(a) Tegerature - The 340*F quellfication test condition exceeJs the
300 F required temperature by 40'F the adequate margin nas been
den.nstraced.

(b) Fressure - The 118 pela qualification test condition provides adequate
marr,in above the maximum calculated Farley. Unit 2 containment

|pressure of 62.2 pais. ,
s

(c)' sediation - the 1 a 108 Rads qualification test condition provides |
.*.cgisato marr,in above the specified Farley. Unit 2 containment i

ilevel of 5 m lo Rads therefore adequate margin catsts. |
.

9
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|
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<
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|
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/% NPC Contract N3. NRC-03-79-118
LO0hranklin Research Center FRC Project N2.C5257 Pag 3

A Dupon of The Franklin Institute FRC Assigmtcnt N2.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRCTask No. 8/8 |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF QUIPMENT ITEM NO.1 '

m.

EQUIPMENT ITEM NO. 30
TERMINAL BLOCK LOCATED IN THE AUXILIARY BUILDING, ELEV. 121'0"
STATES MODEL TYPE ZWM

REQUIRED OPERATING TIME: 4 HOURS
TER CHGCKSEZET NO. 30
LICENSEE REFERENCE (S): 3950, 4577

FUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2C22SV0478A-A/JB, 488A-A/JB,
498A-A/JB)

LICENSEE SUBMITTAL: SCEW(S): C.2.4.7 [5]

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

R,hQT,RT,P,H,CS,hS, 'R), I, QM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summarj of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, P , L, La

System Consideration Review de, 'b, $c ef, Oc, if

Equipment Environmental Qualification Review Se, 55, k , La , 5 = , ~d ,

S.",Si, Sj -

Installed TMI Lessons Learned Implementation '. Ah
Equipment Summary

Maintenance and Replacement Schedule Summary 7&, 7L, 7c

i



3

#w NRC Contract Nr. NRC-03 79-118
UQQWrrnatin at wch cente, FRC Project N2. C5257 Pag 3

A On:saon of The Fran%n Insntute FRC Assignment No.1 |b
20th and Race Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. S/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _J.P

SUMMARY OF LICENSEE RESPONSCS 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICULE:

X Tne Licensee (hac/;;; .C) provided a response to the SER concerns.

M The Licensee (has/tm. . 4 specifically st.ated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

M 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
cperation.

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)

[Iba Qualified i 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 . NRC-03 79118
A}00hr nklinR:sen:hCcnter| FRC Project No. C5257 Page

A Dmsion of The Frankhn institute FRC Astignment No.13 2
20th and Race Streets. Phda . Pa 19103(215) 448 1000 FRC Task No. f /."

|

EQUIPMENT ENVIRONMdNTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .dD

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 Fagarding 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

1

I DESIGNATION:

| NRC QUALIFICATION CATEGORY X = CATEGORY

|

| I.a Equipment Qualified _I
( 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 Equipsent Not in the Scope of the Qualification Review
IV Documentation Not Made Available

$fp , . @i$ $ f ^

_ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



NRC Contract NO. NRC-03-79-118
M Fr:nkhn Research Center FRC Project NO. C5257 P;g3

A Dumn of The Frankhn Institute FRC Aasignment No.13 30
20th and Race Streets. Phila.. Pa. 19103 (215) 448-m FRC Task No. O7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 30

LICENSEE RESPONSE 'N NRC SER

COMPONENT: TERHihAl. bl4CKS / jut 7: TION BOXES - OUTSIDE CONTAlt4ENT

NRC DEFICIENCY APf'o RTSPnNSE .

ACING Type tient accolcrated ar,ing techniques were used to thera.311y age the
terminal blockn. Arrhentus Methodology was used to estat,11sh a gi.al-
isted life. The age-susceptible materials were identified and activa- '

s two cm s eles octerrined. From the, analysis, a qualified life of 40 g

ye: a n ww r, s .slei thhe,d for bot h inmide and outside containment for Plant

Farley.

TtJtPERATilF E TI.e pi..t i f is e.t t . a.+ pes at ier e of t he t.:rminal black:. t o '807"F. Afu can be
30Ha* 1s reachedheen tites EI f ett'u C. 3. #a . I lM* C.alculated peak temperatiere ul t

le. 0.2 7 secomise , wlere it se e. sins for appros tmately &.1 ftecnetis, at which
time tle temperature drops to atmosphuric saturation temperature of 2120F.
ILecause of the thermal lag, the termi.tal blocks ate never exposet to a
temperature greater than 212"F. The terminal blocks are therefore qualified
to the accident environment with conservative margin.

H.utCIN IFFE 323-1971 J LJ no t require that any specific margin be incimt. d in estab-
Itching the test parameters. Ilowever the following margins casi be identifieds

(a) Tert.erature - A fer to discussion on temperat ure abovc.
i

(b) Pressure - Ti.e 80 psi a qualifict.tton test condition pr.. wides adequate
marcin above the mani.was calcalated Farley; Unit 2 Hal.a Stcaa Room
pressure of 20.5 psia. e

(c) Radiation - Althour,h the terstral blocks are qualified for 1 x 108 rads.;'
radiation qualification is not a requirement for the Main Steam Room.
Therefore adequeste marc a 8288ts.l

SUBHENCENCE 4 itres listed ag deficient for nutecurence are located at an elevataan of 135' la
Main Steau Noms whle h is .abJVU flood icvet etcvation of 130'-5" hence not deficient -

.

1

1

~

l
l
;
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|
|

|

|

|

|
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h NRC Contract No. NRC-03-79-118
,

dud Franklin Research Centtr FRC Project ND. C5257 Prgai

A Dwision of The Frankhn Institute FRC AssignmInt No.13 |c
| 20th and Race Streets. Phila.. Pa. 19103 (215) 44t! W10 FRC Task No. 5/B
|

| EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 31.

EQUIPMENT ITEM NO. 31
| TERMINAL BLOCK LOCATED IN THE CONTAINMENT

STATES MODEL TYPE ZWM

REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 31
LICENSEE REFERENCE (S): 3950
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2B13GG001-B)
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-4.3 [6, 11, 19]

j
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2B31SV0444BA-B/JB, 445AA-A/JB)'

SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-3.3 [ 6, 11, 19 ]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (A2TB007; Q2B13SV2213A-A/JB,

4B-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-2.5 [6, 11, 19]

FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2B13SV2214A/JB, 3B-B/JB; A2TB025)
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-2.5 [6, 11, 19]

*

.

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

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

Notstated,(Notapplicablel

LISTING OF APPLICABLE CHECKSHEETS:

| Contents Checksheet Page No.

i

Equipment Item la

Summary of Licensee Responses to the Nhc SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, OL, 3-, 3Js

System Consideration Review 'c, " . . , , ^ G, Oc, Of !w,

|

Equipment Environmental Qualification Review Sa, 5b, Sc, 5d, Se, 5f,
Sg, Sh, Si, 5j.

Installed TMI Lessons Learned Implementation 9. *
Equipment Summary

Maintenance and Replacement Schedule Summary ?_, 7L, 7c-

_ . - . _____,
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#m.s NRC Contract Ns. NRC-03-79-118
bl! Franklin Rsserreh Csntxt FRC Project No. C5257 P:g3

A Dr.iuon of The Franklin Institute FRC Assignment No.13 |b
20th and Raca Streets. Phda.. Pa. M103 (215) 448120 FRC Task No. NI

_.-

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3./_
.-

|

SUetMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

X Tne Licensee (has/"- -at) provided a response to the SER concerns.

1 The Licensee (has/h:2 ::t' specifically stated that the equipment is
qualified andMr will function when exposed to the applicable DBE
environmental service conditions. '

Y The Licensee has presented information which shows there are no
cutstanding 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 (hac/has not) been provided by the
Licensee for this aquipment item.

Corrective action specified by the Licansee:

, _ Equipment replacement with qualified equipment
_,, , Equiptrent modification

Equipment relocation above subcergence level

_ _ aelocate or shield equipment from radiation source
__ , Verify qualification by additional (testing / analysis)
__ Equpment relocation to a mild environmenc
__ Qualification testing of equipment in progress

Other ( )

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

_ ,,,Tha Licensee (has/has not) provided a schedule for the proposed
correr:tive 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 BA'*ED ON REVIEW

M IRCLED ITEM ONLY: (See Section 3 of this TER for Legend)

fI-a cualifi 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

'

1

__ _



I' ' /|s.s. NRC Contract No. NRC-03-79-1183
~

t!D00 Frinklir Rzseech Canter FRC Pr j;ct Nc.C5257 Pag]
A Dmsson al The F ,klin inshtuti FRC ArsignmInt N3.13 2NI20th an * Rue Streets. ihda . Pa. 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONedENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. N
-

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC R50UIREMENTS- - - -- - - --- - - 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 Prossure 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 _

l Criteria Regarding Test Sequence Satisfied __

Criteria Regarding Test Failures or Severe Anomalies
I

(If Any) Satisfied _

Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) datisfied'

Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I) _ _ , _

DESIGNATION:
Y = CATEGORYNRC QUALIFICATION CATEGORY

I.a . Equipment Qualified . _)h
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

_ _ - _ _ _ _ -- _ _ _ ___ _ _ _
_ - _ . _ - . _ . -
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NRC Contract N 2. NRC-03-79-118
bhrinklin R:seirch Ccnter FRC Project N3. C5257 P ge

A Desion of The Frankhn Institute FRC Assignment No.13 3a
20th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No. f/7

..

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. O i

LICENSEE RESPONSE 'IO NRC SER

'Nec PEFICIFNCY APCo RESPONSl!
.

M!!C Type test accelerated agins techniqises were used to thermally age the
tesminal bluks. Arn hentue . Huthodology was used to establish a quiltfled
Life. Ilie age-susceptihte siaterials were identified and activation
ener* Les deterstned. Frn.a the analysis, e qualified life of 40 years
was enrahtisticd for both inside and outside containment for Plant Farley.

CitEt11 CAL SP;47 t1.e chewical rpray concentration utilized in the equitpment qualification

e cst Sm pav,:r.no f'.ar this eqitirsonnt was 10,000 pre (Prierrace:
Wyle Report

4/.3% s); this I= ric acid coincentratiosa exceeds the raalef FSAR walue of
2nw pg4.

The !! sting of def t :lanelen for all parameters for the two boxes N2311SV8047-B/JB
and N2E21SV8871-A/JB appears to be an EAC clerical error, since the same terminal
block / terminal bones are used throughout the f aside of the cnntainment.

.

e

i



NRC Contract No. NRC-03-73-118% Pags
ranklin Rssench Canta FRC Project No.C5257

A DMsen of The Frtnktn Insntus: FRG Assl0nmant No.13 5d:t

20th cnd Race Streets. Phila.. Pa W103 (215) 4481nn0 FRCTcsk Ns. f/ ff'

EQJIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. b
.

-_

The Licensee Stated:

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

*
,

zurzammeren cu.:r A.:au er
3:338 Ct3GANT *122CNAL ELDCKS 3C1

Alm % PF.A C:|FJANT .

. . . _
JOEE2k L FARIET 3CC13AA 2'1AIII . .- .. - ,

1. IB:BCDUCT:CN

As a seem1s of a review perforsed persumet to WC C1rmiar 78-08, ,

is in,s de =~ a-d that the tecuia.1 bleeks ames is conjunatione

is&Eh eartain safety related electrical circuita inside the esa=
-tian certifying their g-mitrimatisat dammat did not have

esas.as.

2%ees is a total of 63 terminal blocks taside the soutaimamat-shichase used to connect electrical molenoid valves to field wiring.
14ee selves are esed for the purpees of tan =*a=ae isola ias.
Z/ eddition, thera are six vide tsase Tenid/'.cos rear: se coolaat
mysess temperacute aanmers, two ia each loop, etiah are 12 arcom-These are providad yyan stad to fleid wirica thrsega terstaal bloats.a
to numble the required masnel functions to be performed, to proceert
S.s na orderly shutdeve followi=g a M -'a= II of Coedician III
emas as noted in TsA1 settises 13.2 and 13.3. ..as carminal bloska
asa Type L'!!, Casales M.*5012, ==?=atured by Statas Campany, a
& W.tima of let3ti-Asp Corporatina. Say are tunive pels, front
arense.e4 carnissi b1seks with weite markar strips and are nuanceda i

as ths inside of m e enclosures, oboes dianasions are 12" :: 14" x $".'

Sa smidad base of the tarusaal block is Cahrisated tres treae n1 paraand 71aatiesgese Duras #791, which is a benad name of Eoemer h*a=1
Carporaties and La basically a ese stage, sabastes tree phenolis.
Se barrier st: rips are fixiestad frew A1 Wd Chemical Crada 77-1C80
palypropylana. hoch antarials are hiaaly resistant ce heat and
arissure as well as sositing rasiasias. .*

Se ensisserne which hasse the tecnimal bleeks are neffsma Engiamerisg
Campeer, HI21& Type 4, concimeous hinge c1muy sewer Tamre.. Cat.alog
A-1432CNpT. . hey are fabricated from 14 gauge steel an. Liaishes withIs
grey besmeertous acamas isside and ont over posepeatised sur. aces.
presiede the sellasse of tae ensleseres due to positive prese.ra,
was helse have bens (rilled is the beans, mas septare diske

~ fassallad eeer .he holes. , ,

Alst mah it was commes: rated tant the terminal bleeks were envirma.
s6massily quali*isd for in-:entai= ment appitsatts'as at Farley, based
ps a engineertag eve 1Lation of p ablished data, an(. p:wvisse tast
Safartestise os c=ss.ituaat onts of tha terzisal block, it was decided

-

unit t%e blocks should se envirnesentally qualified by a marias of
: faamal, seg..ned.1 tetts at a caecing laserategy.
I

De testisg Laboratory selteced ena vyle laboratories located La .

Smetyrtile, Alabasa, and the testa =3 was parformed during the period
,

of Desember 7,1974 and Feh:ua.y 11, IS*f. 1

!
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NRC C2ntrrct No. NRC-03-79-118#A P gB
00hranklin Resmch Center FRC Prclect No.C5257

,

A Dnnsion of The Frankhn Insnture FRC Assignmtnt No.13 5p
20:h and Race Streets. Phda.. Pa. 19103 (21M 4481000 FRC Task No. <1 I

EQUlFMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Z/ ;

.

_

'* *
.. .. . WyLELASCRaoecca

~ REPOST mg 44354-1 _ _.
-

sessaeassanvicss anosmaus cacw

1-
s.o N

i.1 alammen pe=ar C= easy parense cedar so. re-a-use.
.

wiammar rste=tes - " - .1
slaa s4s/1c:s/=s. a.etatae .. datedle za3.2 -

o lo, 1sTs.

.

4.0 T"** T-TM M:|2 --"s? m .,M m_w ., .

6.1 Ter* Ytas Cesc-imien
*

3.1.3 Test T*es Mo. 1 ,

2. 11-pola Terminal Block,. Type IP?t, smunfac ured by states c=mpany, a
XTistas of itniti-Asgs Car;c=ation. aM a 6-Pola !=~*-=1 31 cts, Ty7e IWM.
a en.aSached by states C:zspany, are mountad La a steel IEE:n 4 7.-cissure.
T.a 6-p31a taznMal biccx la saalad is R:7. The 3.0% 4 ||||".=12scre c=cta.:.sa
a h1sw-est plug to preve=t diff erential pressure * "' M. Se :: :a 4

Essammare is 13* x 12" x 6*. Se ta=u.a1 |alacts are sued is: Ac c1: stats
.JA asserdance with hechtal Schanatic gar Test Item No.1 (Bez No.13 and..

7'ar u g 3-1316C6, stae 33. So wue leads are apprimeimately 12* 1ang tar
h a cenaseticas and emit,tte EI2th 4 Enclosu=e tbsuga camsh at. ,

1.2 y Tsee tee. 3
a 12-pela Teznisal 31oca Type =le' manufastured by sta as C=mpany,' a .
1|iLvh of 12:1u-amp C rporacan, and a 6-pola Tacna. mal 31cck, Type sa, . . ,

e-medastured my states C==7ary, a:s incented La a steel *:Z::2 4 Z:closa.-e. .

T- 4-paleea- "- tiott is seded as ::7. T.e E:::a 4 zn=1tscre cent.aans
a h1mu=eut plug ta prevent disiertartta.1 presnse bu1Lt:3 2.e ::Z:S 4

3&zlasure is 15" a 1** x 6*. O.e ta:n-. mal blocks are wund !== CC ci.=its
-

-

13 ascardance with secs a1 Sca matis 22: Test : an No. 2 (Sex :le. 23 an:2
3:sedag 9-1816C7, sheet 15. n e wtre leads are apprax:.mately 10' acc; f ;
est omansecans a=d esas tan hE2m 4 h . m t===uge. :: :dnu.

E.1.3 7*81 Itas No. 3 .

! r.'gtteeri (131 heat-ehrtsk splices ,manadac ared be saychen Carporatica,
aos mainted is a s.mel :C""A a Esclosura. Se HE:n 4 Insicsure is 13* '*

a 23* z (* and c=n.A:.as a bh plug ts pertent daff arectial preer==a*

g P 11 dup. "he spiaces cutsect A:|: and ||C cir=uat.s in acc=ria==e witz the
y b h '''* f=r Test Otan No. 3 (San No. 3) aar1*:rswisgo 3-13164* and

1*111646, sheet se. S e w::e laais are a,,.. sa.aly 1:* icag ic tas.

f et-asstaans as.1 ezit the IG:t. 4 Ensaasure thnuga ccadaat.

. 1. . p .s sta. . 4

a 12-sela Tazzinal Black, Type ses, w a=1er ed by stacas campacy, a
grisias of lealti-4=p Csrporatica, La mountad in a steel hTra 4 Imelasc=w.
The a:a 4 Enclosure containa no hiuw-ont plug and all c:anciat cutlets
are sealed with R||"1. Oe !C:2 4 Inclosure 3413" x 1:" x 6*. On tem *-

*
* h;ssit is wi=ed far CC ci ==1ts is ac=ordance with nachtal schenacLc =r

gust Itas no. 4 (Boa No. 41. Sa sire lands are apprus;.nately la' icaq far*

test annanchans and azit the 3E:14 Encinsure th:tinga tse condait..

O

'4

-
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MENT ITEM NO.3 #
,EQJIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIP

u ,arding Aging the Licensee stated:e

,,3 ,
-- - - - - - _ _ _ _ . _ . . _ . . _ _ _ _ _ _ _ _ , _ _ _ _ _

gj Mi( 46 espostsua t.4 M a -1
~

goornest ssavd:as sac srsTzus cacur

.
Sm 3

1 m . m .m e = === = sT . .
.

}

1g W u w . ._
.

the fcar (4) EZ:tk 4 Enclosures shall ha snL1estad to aa
==*=t .-ated

- arist tart cat will put than ista a candition wr.ics would be se ' u~
Int ts a donyaar acM cenditi.sw

E:ar. unpoemat of the sasject eq_1pment was reviewed for f=nc.ima and3.is
we-nlated f a' 'm r* =* -* we.tes cau12 a*fec. its functica.
review is c=ntained is ce ceaai.ficacic Plan 543/1*23/I3, aavissen 2,
S= stim ::: (0"=' * ** casaca P Wraal , 7aragrapa 3.0 (AsingJ . (Thi.s
pH**-med an Plan is ine W as sect.f.ca 3 : of C&s repor*.)

3e 4 sc=1 bed 1.n taragraph 3.1, * Agist Evaluatias*, of the qualifica:Aca
plas contaL*.ed in section Z:*, the * weak-lic" natarial is ca passolas -
is ce +==* -=1 11oems is Tart Itama el, 02, "and 94, the the heat-shri.ad

aflieer la inst Itan 93.
*

S e ag%st time and condi.ians are shown balaw.-

*est Ttan Ari?te tame.. Aat= , _re Aaige memorskere

TarW mal 31acz.s 82*". 152 hears Air, 604 L5. + 13%.

Esct=5 brink
82* 2 153 hours Air, 60% R.2. * 104

sp11aes

1:5*C 53 hers 11.r casett=olled 1.E.I

1 . Egsivalant to a 40-year life.

2 . Aged win the * m*nal blong to pr tace an ogzivulant 1.27 year life.
| 3 .. u o4 mt aging to proc 2ce 414 emzivalast ta 38.*3

~

; ears far a total equivalanii ao-year life.
,

T3 3,r.u.= a s.
. .

-

W fcur (4) : :2 4 hclostras were placed 12 a tetq: erat ==e char.her.

the tast itans were aged in a:.= at 52 * 1*C wie em:=olled "* '* Ty
,ef 5041 :1 4 ::: 1G3 heurs. .

All fas:. test itses were remored *=m t.hs *** . Test itra $3 was=- and sqed as aa,= at 126* asd us:ss railed. , plagad 12 anoca
an at.da4:=al 12 hcurs and can removed * == ce

m a-

anales: * - ' '' :"* *c
L*:Ac2m .

.

3. 0 .M
'

-
The test itses were sch$ected to ce temperature aging test as specified *

At the completion of tast1=g, cey were visually innected aadahese.
. as 4egradation was noted.

hW.-FM pertaining to this tant are centaiand is Appendis 2 of this
emocia.

*

Egsispumas used far this test is listed la Appendis Z: si this section.

.. -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT (TEM NO. 3./.
-

.

Regt ding radiation the Licensee provided the Following:

_ . _ _ _ . . _ _ _ . . _

_
. . . _ . .

.

m *-

-
yeg. 3 3
n. ru sus 4-1,

,

.

s

MCIA IM57tTUTE CF TE=HNCt.cGY
.s . - ... - ... -

.

ATLAATA. G EORGI A.3a332 ,

J '.;.*.t~.T. : .
_ . _ . . . _ _ . . . _ _ . _ . . . . . - - . -.

.

. -

.

Decauser 21, 1978

( .4. Ba=::r *** * -

Wyle Ia;. .. .es
TS00 Gew:=Jers .*.-in 's:::-

Bir=sville, Alcant 35207

.fAar it=. 3=f..h:

Piu tars to 7:.:r L ::= -. *~ f. -MDin-4 -1-= m (Jc: #&2LM,.

g . ,q pa 6066, iies L--ad*.a.ac *' - - M call 'w " y *~'-- C :al-
-

50 to a sc:a1 c:se of 1.0 I 10" rada (dase .o az.acmed "7 ias -t

3:2 data =r.ws).

nie on==.*f|r ce spe *** ;:arnestars of m LW.- ::: =c be:
* I:Tec*.s=f.m Pr".md: Deaume 8 t:= . Docu=ce.- 2'., ISTS

(303 0 )*

Dess 2! aces 33I :sLt:- -

'5tal Deses -
1.0 I =ds

A=cas=7: '|heMt-* s== c:si:=r.ars
of 11:t:1::: tert.e Gs: . zw
e.,,,.800) ~"*ad w .s a

Ps .re D::s:ss.ar -~' ' 25:2/3.
-

If you require a:7 f.= .ber * .f - r. lease ta=mac: an.

m W_ g =v**.F ===v,

Ways '%t
, ..

Maras 2:.:ce
Assista:= Pasear s 1:1e..*.3:

H||I/1:n *

.

t

.

/

9

.

.e

%

_ _ _ _ _ _ _ __ ____ __
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T ITEM NO.14
, EC JIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMEN

simulation, the Licensee's results a e presented on theRegardine LOCA

__ ____following pages.:...
._-.

__

i

W1 MTsR*"d .

'
agraaf no. * * -

asonese saavects ama 6estsass escur
~

, . . _
~ 3E||="QI Y..".*

.

. Act::I|2T 1:37 (!JC1) *

* '- - Egg =EEEEL , Nm . Ca.2 2.

1.0 awu w.:= m,

tan fear (4) x=nL 4 ||ac.!asures shall be subjes.ad to eba env1.-c:smarreal
sam &ttian (ca.se :) s.ioens is Figura e, page 27 of wyle Laboraturtes
g:alification Flaa 545/1023/ES, Section Z:: of cia report. 2.a fa11 string *

a W spray soluti:ns vsla apply

e Se61m hydreside to a ya af 10.5 at rams tarpersture*

t' e' Sc 6 acLA 13.000 pga
B.

Char *ani spray rate appentsamtaly C.7 gyn/2 2e
. ei tass itaan projec ad hcri=casal c=oss-settamal

,

aree

cardral spray starts SS seconda aftrr lait *.at at af env".ammassald

,

Jmadisiaa. Casa 2. .
i

.

j Se sizani s wi31 he etervised with 1.1 x 125 TDC,1 aspea, for ce
' , t|C e*, or 1.1 x 115 TAC,1 ampere, i= the JC requi.useats.

i

t

2.2 FRO 5"!:ES

To fsse (4) ::Z::14 * N we:e installad 1:. cm Wyla 30' Enes = css =tal
asanlatica Chacer, as asovn is Phc=my-a;2s 3o.1 and No. 2 (located is ,

Asyendiz *. of this sec Len). Aftar runname he casias . r= ugh ca e.sa. net,
tan cablas were pec.ad with Sc=.=h=as. s== n as ce ~=-u- i=.arface. .24

sirseits were eaary1.=ad fst um Acc.dans Test as foligness

1.1 a 1:5 TD:,1.s= pere, !=r ci.=uits ca. 2 (Test :tamit:1, 23 (Test ::sz t31.-

and 4 (Test Itas #4): and 1.1 x 115 72C,1 ampersi for ci:==1.s so.1
(Tast Itas $13 and 31 Cast :*.ma .. , . Se cir= sit c==res.s act voltages-

were steerdet dn isq .ha tsst.

3? tar ce chatbar wa.s sealad, the circ =1ts were ener71 sed act the tast*

issus were FJjeC".ma ta *.28 ecT1.rg met:41 candi *.ma, Casa 3.
. .

3.9 Jest".-1
*

Le tast itars were su ected to the ac=*.4 mas Test as specifiad' aheve.n
A typical chart of ce taJs profile is saman in Tic =re 1. A,tport.a. . cf

*) Cis see-4:n. No -i *d - at flue..atism.s of c==renta er voltaqaa were c=sa-red.

~ Ptsasgraphs' par- -* ag ts this test are accated is acpeediz :: of f.is see-act.
-

_ Erni m t used dur.me as test in tir- ' *_9 t--.-d*, ___

.

I

%

>
~
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EQ JIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 33
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.

__ . _ _ . . . -- ---- --

_

. _ . . . . _ . .

.

.

tesis estimietmut eis assi tricar mest_s

.

.

387.5'r # -

W.3 pels k_, / ,*g
.

.

3ee - g ,3 ,,g, . gy
'\mr

\ 8

/ g gg., 15.3 pela j
W * 152M - g

/
i|

. i
r' u*/~

e
E e 5-

UB tes - J h ,',

j /- fCh ,r,.e..,.
, ,,

,

e- - - them6er Tseperatur.
,

EST!s Chemical spray stests $$.

ID - sesends after seset and
smallaues for duration.,

I
,. ,. e w!a

.

. ,5 ,,., e ,,. :- ouo >
sicemos nouvers ears

_ = 3-
..

II:C ' * .

Fie' .E 8. ENVl80settNTAL Canetfiess = Cast iW

e

, , ,
e e.

a

e

l'
.

.

*e

e
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EQ JIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 2[
r

.

I

. W LASCRs s,w.:.:= pacs m -t

,gsamec saavcas asse syr tus caour mezf m av 1-1

1_ -

_ j . a2 _ _. . ____ . _ . _ . . . _ -

====:: ~_s: (.=u
N g ~ ~ -r . CASE ::

.: g. . u , 3

Se four (4) E:::2 4 In=1osures shall Se subjoe.ad to the entireemmatal
emaditicus shcus La Figure 9, ;. age 23. Wwie *4hc.ratarisa Qnat f * ira Los 71aa.

545/1:23/:|3, see ica == cf this repert.
amistians shall applys The inlicartag cas=1 cal spray

media tryd.= side to a 34 of 13.5 at resas camperature -
o

' e Shria etik 10.C00 ;va
.

e C:|mtaal spray rata syyroximately 0.7 gpa/ft2 ,g !

taat itas projec.a4 hert catal c=sse-sec- h t s as I

f,2 =21 cal spr e vill be =q c ed da=1me .34 entir. zuvsr sma a1 camel.
tiar. C.a1 21.

1

2a circuits wi1* be menevi aC with 1.1 x 1231mc.1 azpare, for the oc '

zweiremasta, er 1.1 a 111 vac.1 aspare, for th ac raguarumects. . 1
>

.

I !.E F
.4 4

,

#

" a faar (4) :c:2 4 2:.cic=ures were isstallad in the wyie 33* cca
Sundatcr =henner. After :---* ? .he cables st=cugt. tse e -*ar, theenhine wars ;st..ad u;..-h ~~~-t Eas:.a at the cham.har ist.arface.

b
h circuits were enervised for t.se Ac=1 dent Test as !s11cuna,

1.1 a 1:3 ime,1 a=pers, f=r carratts uo. 2 (Tast tae a3), ::e. :3
tia.st :ces #3), and so. 4 (Tast : tam 64): and 1.1 a 11: V4- 1 a=nere,,

far sire::ita No.1 ("ast :tes C1) and Eo. 3A (Tast Itas $3) . Tha
, tir uit ce.rrents and Tel:.24as wars re m ad d=ra.=g .he tast.
i

After the ch.scher was sealed, t.se =f. W.ta were anarvitad and the test
.

itars were st.inemd ta :a ese*.w.a1 " *ics (Case :) as sacun.

ta Figure 1. An axeepti :2 to t::,u is c---= * and la sota=e cf avma ?yto.1 (lacated La Ap;esfil:s : of .E'.s secticci waach alicwed a c ange t=;

tem iai.ial ra=p rate f=r ;rassura and tu:pe.ra re.
|

1

e
.. Ih

1
,1

l

.

m

*%

- - - - - - m ,
, mw _ - . _ , - - g y ,,y- p q y- --
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EQJIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. ,Z/
.

:

2-3 a- og m
- h6 g_......_. . . _ . . _ .-

pg samvicts ao systams snow neoer ria 44154-1

_

; m Itam. - . m .c d t. e . i.cid . re 2.ci 1 4 e.. .

A chart of ce test pref 11a is shown an Appendas 22 of t2.s sect'=a.

Escrie- the tass. the folkaring *sitage and current flacmathias were
ekomsveds

mot *taa l . voltar,a and cazrnas readings flus m ated as foilswesa

g eriasse t1 * Telts tv1 czrrent f11'
~ ~~

0 ria 12%3 ts 1.33 to
LaJ mia id.S to 1.12 se

las asa 100.8 as .006

23 ala 1"~ a hind as .C04

htjme= voltage readings isd1=a_ad an open ca.s=:it 3ry .act and and
current raa.tassa caanged as conows: ,.

.

? se frise, d1= wits y_'1 p en

0 sta 137.4 ta 1.13 as i

32 una 134.3 ta 1.19 se
*

I
* *

*

135 a.La .00 .53 to p

' 287 aia Emeized at .C0 .38
6

_m.e* Ttas 3. C1-r it 3 = voltage and em readings hted as*

fetisws: r
L

?.so frimesad1* volts tv_1 W '21

0 a&a 1:7.3 tr. 1.25 as
k

| 30 s'.a 137.3 ts . 1.24 se f
'

.33 ta140 mia 21.4 en .

I 123 sia 140.C 1.3E3
1 e

y ? tan 4 - voltage readasgs isdicated am crea ci mit by .act and and
'

current readings caanged as fausws:

T s, f* as s e* * * witr a-1 curet f al_

|
0 mLa 140.3 to 1.23 ts -

| 207 ata. 23 see 14C.3 m 1.22 to
207 ais, 39 see .13 as .13 to . - .*

'

347 ais .0C .032

_ .. ,.ar..- -1- .i
.

k
e

.

.

Subsequent to the test it was determined that the anomalies weie caused by
~

.

the testing equipment rather than by the test specimens. *

%

.
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mois70Gmas'as 'i~ prey ~ feMeilen-- - - . - - - - - - -

of pref 8te.

Af r/steme lif atore

, -. ,,

lei.5*Fg p, ,,-,.

-+- 227 seconde * 66
'

e 38 secon h
56

354 - -

!
g,

- - os
-

, -
.[ .r.asLei Pressere .g g
y - . -. w Temp return*

, $ see -
_

g H
- 38

5:.
~

\

| $. - 26 I"
-

b m e,..s.,,s.a'

ci - i6
\ilth Air

15e -
. . 3

i

ine [ Ir, e-

33 al jo ''I I j i '5 '' 5H
pgutom runs

,
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EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3_d J

l

The required profiles are:
.
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. :.-- _ : T :.
~ '

'

"
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A- NRC C;ntract Ns. NRC-03-79-118

000U Franklin Research Cent:r FRC Project N3. C5257 Prg2
A Division of The Frsnkhn Institute FRC Assignm nj N0.13 [ a,
20th and Race Streets. Phda . Pa. 19103 (215) 448-1000 FRCTask No. O18

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.1

EQUIPMENT ITEM No. 32
TERMINAL BLOCK LOCATED IN THE MAIN STEAM ROOM, ELEV.144'0"
STATES MODEL TYPE ZWM

REQUIRED OPERATING TIME: 4 HOURS
TEP CHECKSHEET NO. 32
LICENSEE REFERENCE (S): 3950
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N25SV3772A-A/JB, B-A/JB, C-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.17.4 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N23SV3228AA-A/JB, BA-A/JB,

CA-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.16.6 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N23SV3227AA-A/JB, BA-A/JB,

CA-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.16.6 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (A2TB034)
SERVICE: ELECTRICAL SAFETY SY3 TEM
LICENSEE SUBMITTAL: SCEW(S): C.2.15.4 [5]

|
.

.

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

g ) 13Equipment Item la 3

Summary of Licensee Responses to the NP.C SER lb

Equipment Environmental Qualification Summary Forms 2
i

Licensee Response to NRC SER 3a, % , Ow, 2d

System Consideration Review 0;, tb, it, if, !;, if

Equipment Environmental Qualification Review 5;, 5b, L , 5d, Os, 5f,
5;; , 5h , "i . *i

Installed TMI Lessons Learned Implementation -5;, 9

Equipment Summary

Maintenance and Replacement Schedule Summary 7a, 75, 7;-

_ _ _ _ . _ _ _
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A NRC Contract N 2. NRC-03-79-718
L0bhrankhn Reserrch Cent:r FRC Pr: Ject N2.C5257 Page

A DMsion of The Frankhn Institute FRC Assignment No.13 |a
20th and Race Streets. Phila Pa 19103(215) 448-1000 FRC Task No. 6lf

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 21.,

EQUIPMENT ITEM NO. 32 (CONTINUED)
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N12SV3234A-A/JB, B-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.14.5 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N12SV3235A-A/JB, 3235B-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.14.5 [5]

-

FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2NilSV3976A-B/JB; 3369AA-A/JB,
BA-A/JB)

LICENSEE SUBMITTAL: SCEW(S): C.2.13.9 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2NilSV3976CA-A/JB; 3370AA-B/JB,

BA-B/JB)
LICENSEE SUBMITTAL: SCEk'(S ): C.2.13.9 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2NilSV3370CA-B/JB; 3368AA-A/JB,

BA-A/JB)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.9 85].

FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2NilSV3368CA-A/JB; 3976B-B/JB,
C-B/JB)

LICENSEE SUBMITTAL: SCEW(3): C.2.13.9 [5]

BSSIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - fIRCLED ITEM (S) OMIdI ~}
(Se Section 3 of this TER for Legend)

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

Not stated, applicable _

LISTING OF APPLICAB 4? CHECKSHEETS:

Contents Checksheet Page No.

Equipment Ite:n la

Summary of Licensee Resp 2nses to NRC SER lb

Equipment Environmental Quali ation m ary Forms 2

Licensee Response to NRC 3a, 3b, 3c, 3d

System Consideration view 4a, 4b, 4c, 4d, ie, 4f
;

Equipment Enviro ntal Qualification Review a, 5b, Sc, 5d, Se, 5f,
Sg Sh, Si, 5j

Installe MI Lessons Learned Implementation 6a, 6b

Equip t Summary

intenance and Replacement Schedule Summary 7a, 7b, 7c

|e



A NRC Contract NJ. NRC-03 79118 I

UOhkrantiinR sezrchC:nter FRC Project N3. C5257 P:go ,
A Dr..seon cf Dw Frannn Instirm FRC Atalgnment N3.1 |b |20m and Race Streets. Phde.. Pa. 19101(215) 448-1000 FRC Task No. S/

|

EQUIPMENT ENVIRONMENTAL QUAUFICAT!ON REVIEW OF EQUIPMENT ITEM NO. M
|

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

[ Tne Licensee (has/t.;; ;;;; provided a response to the SER concerns.

1 The Licensee (has/1 . ....; specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions. '

|

M 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- ites.

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

D_ESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY BASED OM REVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Iegend)

lIba Qcalified ( II.c Qualified Life Deficiency
I.h Modification III.a Exempt
II.a Qualification Not Established III.b Not in Scope
II.b Not Qualified IV Documentation Not Availabla

l

i
! *

_ . - _



4 NRC Contract N2. NRC 03 79118 1

dilbu Frankhn Rsse:rch Canta FRC Project NO. C5257 Paga
A Dmsson of The Frankim instdute FRC Assignment No.13 2 i20ih and Race Streets. PNa . Pa 19103 (215) 448 1 " FRC Task No. (#

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF ECulPMENT ITEM NO. M

..

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
-

Mequate Similarity BetwMn 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 /Fressure 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 Pegarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied fNUREG-0588, Cat. I)

DESIGNATION:

NRC QUALIFICATION CATEGOR7_ X = CATEGORY

I.a 3quipment Qualified Y
I.b Equipreent Qualification Pending Modification
II.a Equipment Qualification Not Established
11.0 Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available,

l

3'p p y, g, s k #AL /^ =

_ _ _ _ _ _ _ _ __ _ ,



ne*% NRC Contract N2. NRC-0379-118
lj000 Fftnklin Riw:rch Canter FRC Project Na.CS257 P;gs

A oivision ol The Frankhn instituti FRC Assignmtnt No.13 3a
20th and Race Strecs. Pht!a.. Pa 19103 tilS) 448 tono FRC Task No. fl7

EQUIPMENT ENVIRONMENTAL OUAllFICATION REVIEW OF EQUIPMENT ITEM NO. 3 sZ.3
.

LICENSEE RESPONSE 'IO NRC SER

COMPONENTt !ERMihAL &IDCK5 /Jul:CT10ft BOXE3 - OUTSIDE CDerTAlpetENT

WRC DEFICIENCY APCo RESPON$E *

ACINC Type test accelerated nring techniques were used to theratily age the
terminal blocks. Arrhenius Nethodology was used to establish a qual.
1(led life. The as;c-susceptible materials were identified and activa- -

I Luis cou rries deterritned. From the analysis, a qualified life of 40 g

yeaa n ww ce.s aleils.hed for buti inalde and outside comteinment fur Plant
Farley.

TEMFERATURE TI.e stee. li fis se I n et. pea st um of t he terminal block.: is 10l*F. As can bee

wen i tem Faruru C.3.4. alw a.s tculated peak temperature of 30H"F is reached
in 0.J7 secosul4 wlere it remains for arPresimately 1.1 ficensalm. at which
time tle temperature drops to atmospheric saturation tems,erature of 2120F.
Acause of the thermal lag, the terminal blocks are never esposwa to a
reaperature areater than 212"F. The terminal blocks are therefere qualified
to the accident environment with conservative margin.

MAltCIN IEEE 323-1971 did not require that any specific margin be includ.*d in estab-
!?shing the test p.irameters. Ilowever. the following pargins can be identified

(a) Tewierature - Refer to discussion on temperature above.
9

(b) Fressure - The 80 psia qualification test condition pr evides adequate
m.1rtin above the maximum calculated Farley. Unit 2 Itat.n Stcan Room
pressure of 20.5 psia. e

(c) Radiation - Although the termical blocks are qualified for 1 x 108 reds. c
radiation qualification is not a requirement for the Haia $ team Room.
Therefore adequate margin exists.

SUptEnCENCE 4 items lis.ted ag eleficient for suWrrence are located at en elevation of 135' la

Mala Stease lius== whle h as above flood level elevattom of 130*-5" henco not deficices

|

!
|
|

|
|

|

|

l
|

|
|

|

I
_, _ _ _ _ . _ __



A NRC C ntract N3. NRC-03-79-118
L0bhranklin Research Cent r FRC Prgject No. C5257 'M93

A Dwision of The Frankhn it.stitute FRC As;,lgnment No.13 | of20th and Race Streets. Phita . Pa 19103(215)448 1000 FRCTask No. 896 |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _3.1

EQUIPMENT ITEM NO. 33
TERMINAL BLOCK LOCATED IN THE CONTAINMENT, ELEV. 135'9"
STATES MODEL TYPE ZWM
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 33
LICENSEE REFERENCE (S): 3950
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2B31SV8047-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.3.7 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (12TB001, 003, 004; 22TB001, 002,

'

005)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMTTTAL: SCEW(S): C.2.2.5 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (12TB001, 002; 22TB003, 004;

32TB001, 002)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCZW(S): C.2.1.4 (5]
FUNCTION (PLANT ID): CONDUCTOR. TERMINATION (Q2G21SV3375-B/JB,1003A-A/JB,

7126-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.12.6 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2E21SV8811-A/JB, 8149AA-A/JB,

8149BA-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.9.10 [5]

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

RT, S, (R) , M, I, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item le;) lag.) la g

Summary of 7,icensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, M. '"M

System Consideration Review 42, th, t;, ' ' ' , i, if

Equipment Environmental Qualification Review h, 55, 52, H , 52, Of,
5;, Eh, 'u _ sj

Installed TMI Lessons Learned Implementation 5;, 55

Equipment Summary

Maintenance and Replacement Schedule Summary is , ? b , "'" _

|



.

! NRC C ntract No. NRC-03-79-118A
bNank!!n Research Center FRC Pr: Ject No. C5257 _

P g3
,

I A Division of The Fra:.khn Institute FRC AssignrnInt No.13 |a#
20th and Race Streets. Phila.. Pa. 19102 .215) 448-1000 FRC Tash No. 6/8

'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M
_

EQUIPMENT ITEM NO. 33 (CONTINUED)
iUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2E21SV8149CAA/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.9.10 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P13SV2867B-B/JB, 3197-B/JB,

2866B-B/JB)
SERVICE: ELECTRICAL SAFZTY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.6.10 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P13SV3196-B/JB;

#

Q 2E12SV3999A-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.6.10 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2E12SV3999B-3/JB; Q2T523025)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.6.10 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P17SV3184-B/JB, 3443-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.20.7 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15SV3103A/JB, 3765-A/JB,

3766-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.18.6 [5]

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

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

Not stated, No applicable

LISTING OF APPLICABL CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la

Summary of Licensee Responses t /th NRC SER lb

Equipment Environmental Quali cation ary Forms 2'

/
Licensee Response to NRC/8ER 3a, 3b, 3c, 3d

/,

| System Consideratioryneview 4a, 4b, 4c, 4d, 4e, 4f

Equipment Environ / mental Qualification Review , Sb, Sc, 5d, Se, 5f, ;

Sg, h, Si, Sj
>

Installe TMI Lessons Learned Implementation 6a, 6b

Equip 'nt Surmaary

intenance and Replacement Schedule Summary 7a, 7b, 7c

'

- . . t



A NRC Contract N3. NRC-03-79-118
E00d Frrnklin Research Center FRC Pr; ject No. CS257 Prg3*

A Division of The Frankhn Institute
FRC Assignment /)o 10o. 3

320th and Race Streets. Phila.. Pa. 19103 (215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 53

EQUIPMENT ITEM NO. 33 (CONTINUED)
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15SV3179A-A/JB, B-A/JB, C-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.18.6 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15EV3180A-A/JB, B-A/JB, C-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.18.6 [5]

~

FUNCTION (PLANT ID): CONLUCTOR TERMINATION (Q2P15SV3181A-A/JB, B-A/JB, C-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL; SCEW(S): C.2.18.6 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15SV3104-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.18.6 [5]

DMIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM (S) LY: [
(See ction 3 of this TER for Legend)

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

Not stated, Not ap cable _

LISTING OF APPLICABLE CH ESHEETS:

Contents Checksheet Page No.

Equipment Item la

| Summary of Licensee Responses to ,the NRC ER lb

Equipment Environmental Qualif tion Summar Forms 2
/

Licensee Response to NRC ER 3a, 3b, 3c, 3d
/

System Consideration,R4 view 4a, 4b, 4c, 4d, 4 4f

Equipment Environmental Qualification Review Sa Sb, Sc, 5d, Se, 51,

/ Sg, 51, Sj,

/
Installed- MI Lessons Learned Implementation 6a, 6b

.

Equipment Summary

i tenance and Replacement Schedule Summary 7a, 7b, 7c



A NRC Contract No. NRC-03-79-118
000fFranklin Ruetrch Canter FRC Project Nr. C5257 P:go

A Cr.:seon of The Fr:nkhn Insntuis FRC Assignrnent N11 |b
2c.h and Racs Streets. Phda.. Pa. 19103 (215) 448 1000 FRC Task No. S/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .::13

|

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

|

| X Tne Licensee (hasA;; ;;t) provided a response to the SER concerns.
|

| X The Licensee (has/ L ..A) opecifically stated that the equipment is
I qualified and/or will function when exposed to the applicable DBE
| envi ...aental service conditions. ~

X The Licensee has presented information which shows therc 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.

j Corrective action specified by the Licensee:

|
Equipment replacement with qualified ec uipment|

-

! Equipment modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation socrce
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 '

i operation.

*

_ The, Licensee (bas /has not) provided a schedule for the proposed
{

1

corrective action. (Schedule for accceplishing the corrective
action .)

The Licensee states that the equipment ites 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)

1[I'. a Qualified ( II.c Qualified Life Deficiency I
I.b Modification III.a Exempt |
II.a Qualification Not Established III.b Not in Scope I

II.b Not Qualified IV Documentation Not Available f

!



p!l!U Fra.4khn Rrseltch Centa NRC Contract N 2. NRC-03 79118. , . _

til FRC Project N2. C5257 P g3
A Dnns.on of The Frankhn Institute FRC Assignment No.13 2
20th and Race Streets. Phda Pa 19103 (215) 448 1000 FRC Task No. f/P

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. J_J

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

CESIGNATION:
NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Mequate 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)
Cri teria 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 Iristrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

j DESIGNATION:
NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified I
! I.b Equipment Qualification Pending Modification

II.a Equipment Qualifi, cation Not Established
II.o Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Ex einpt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

.

f *" p A r $ W f" #

|

|

|
.
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h NRC Contract N3. NRC-03 79118
bJ Fr:nklin R:se:rch C:nter FRC Project ND. C5257 Pag 3

A Division of The Franklin Institute FRC Assignment No.13 3a
20th and Race Streets. Phila . Po, 19103 (215) 448 Imo FRC Task No. f/7

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

.

LICENSEE RESPONSE TO NRC SER

r

i COHruMEfrfs TERMihAL MbCKS /JUI'CT10ft 301ES - OUTSIDE CONTA1)NENT
I

MRC DEFICIENCT APCo RTSPOK!! *

f' ACING Type test accelerated aring techniques were used to thermilly age the
terminal blochu. Arrhenius iletta>dology was used to establiah a qual-
ified life. The are-susceptible materials were identified and activa- '

t 4we esis e rien deterr ined. From the analysis, a qualified life of 40 a
ye.sa n ww re # :et. Lie.he:J for bette inside and outside containment fur Flant
Fartry.

TEMPERAftlRE ti : .g .t i f le .I e . a cet+s aienee e f t he terminal bicch t o tut *F. As can be
mecn ( s e e. Fi r.u u C. L 4. t he r.stculated peak temperature of htt"F is reached
in 0.27 secou h. w k re it se.sains for aiprostmately 1.a nt:conds. at which
tiac tle temperature drops to atmospheric saturation temperature of 2120F,
Snause of the thermal lag, the terminal bloc * s are never expost 4 to am

reaperature areater than 21.*F. The terminal b!ccks are therefore qualified
to the accadent environment with cons'.vative margin.

MARCIN IFTE 323-1971 did not require that any specific margin be included in estab-
lashing the test parameters. Ilowever, the following margins can be identifieda

(a) Temierature - Refer to discuss.tn on temperatura abovie
r

(b) Pressure - Tue 40 psia qualification test condition pr.svides adequate
marr.an above the maximum calculated Farity. Unit 2 Mai.i Steam Room
pressure of 20.5 psia. i

(c) Radiation - Although the terniest blocks are qualified for 1 x 108 rads.
radiation qualification is not a requirement for the Hain Stena Room.
Therefore aJcquate margin exit.ts.

SUBMERCENCE 4 itrag lis.ted ag deficient for subscrrence are located at an elevation of 133' in
Main Steaue livine whla h in .sbave flood level elevation of 130'-5'' hence nat deficient

.

1

1

|
.



Ar NRC Contract N s. NRC-03-79-118
000ll Franklin Research Centrr FRC Prcject N2. C5257 Pig 3

A Dmsion of The Frankhn instituts FRC Assignment No.13 Ia
20th and Race Stnets. Phda . Pa 19103(215) 448-1000 FRCTask No. 6/6

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8/

EQUIPMENT ITEM NO. 34
ELECTRICAL CABLE, INSTRI'HENT LOCATED IN THE MAIN STEAM ROOM, ELEV.135'0" &
ABOVE
BOSTON INSULATED WIRE MODEL LSS1802
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 34
LICENSEE REFERENCE (S): NOT CITED

~

FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2 VAL 5007C, 8C, 9C;
2 VAL 5013D, 4D, SD)

SERVICE: ELECTRICAL SAFETY SYSTE:4
LICENSEE SUBMITTAL: SCEW(S): C.2.16.8 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VNR5003A, B)
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.14.7 [5]

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

R, T, gl', 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, Ob, L, 36

System Consideration Review 4 Ah Ac d', h, if

| Equipment Environmental Qualification Review @ "b, Sc, 5d, L, 52,

53 Sh Si, Sj-

[

Installed TMI Lessons Learned Implementation h, 55
Equipment Summary

Maintenance and Replacement Schedule Summary .22 , ?b. 'c



|

pl$0) Franklin R1serrch Ccnter NRC Contract NO. NRC-03-79-118
FRC PrIject N2. C5257 P g3

A Dr.:s.on d Th2 Funkhn insntuu
FRC Assignm2nt Nr.13 )./ I' |b

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

( EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. @
|

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

Z Tne Licensee (has/ho nat-) provided a response to the SER concerns.

| X The Licensee (has/hae-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 tnere 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.

|

| Cor::ective action specified by the Licensee:

Equipment replacement with qualified equipment
Equipment modification

Equipme'nt 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
cperation.

The Licensee (bas /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 OUALIFICATION 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 Scoce

,

II.b Not Qualified } IV Documentation Not AvailableJ

_ - . _ _ - _ _ _ _ - _ - - - - _ _ .__



gA NRC Contract No. NRC-03-79-118
lud Fran!<hn Rtserrch Csntxt FRC Project No. C5257 P :g3

A Dwis.on of The Frankhn institute - FRC Assignment No.13 Se 2
20th and Race Streets Phda . Pa 19103 (21M 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3#/

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FOy

DESIGNATION:
NRC REQUIREMENTS X = DEFI:IENCY

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 Sdtisfied (If Required)
Criteria Regarding Temperature / Pressure Exposure:

o Peak Temperature Adequate
o Peak Frassure Adequate
o Duration Adequate
o Required Profile Enveloped Adequately
o Steam Exposure (If Required) Adequate

Criteria Regarding Spray Satisfied
Criteria Regarding SubmerSance 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.o Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified

j III.a Equipment Exempt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available X

.W.

mnsazw w gW -

.

g npAm

M
- - -



NRC Contract N r. NRC-03 79-118
U{E Frinklin R:se:rch C nter FRC Project N;. C5257 P ;g?

A Division of The Franidin Institute FRC Assignment No.13 30
20tt. and Race Streets. Phila.. Pa. 19103:215) 448 1000 FRC Task No. f/ T

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.3.I

LICENSEE RESPONSE 'IO NRC SER

tMC DFFICia.N_CY APro TeFSPONSE ,

PCING Type test accelerated aging methods were used to thermally age instru-
sonintio.i cable. Arrhe.atus techniques were used ta determine a quat- |

111cd 1)fe. The ige-sissceptible materials were identified awl en cval- !
*ust toes was sede of their agtnr characteristics. Eased on this method-

coor,y n qualisted life of 40 years was determined for in:14e and outside -f
:

r.,.. a u _u t .

1

CuatitJL $ PRAY 's he i hmt. a t r.prerf concent ration ,tillacd in the equipaw nt qualisteetion
ti s t ting pa ur.r.ee Inc this cepeipement wa7 2000 pris (Fs f. stu Rerort 736062).
114 i 1. e ic arid torcrut railun sw ets de Farley FrAit value of 2000 ppet.

,

GUALIFICA TTON We qualifiention tic.e for thean cables is actically 7 days. The Cara- i

T1HE ponent Evaluation Woth sheets indicated 4 hours only to show that tiae '

specificJ operating timo of 4 hours h.d been met.

HARG13 IFEE 323-1971 did not require that any specific margin be included in
establishing the test parameters. Ik, wever, the folloutng matr. ins can be
Ldentified:

(a) Temperature - na 340 F qualification test condition enceeds8

the 300*F required temperstbre by 40 I thus adequater margin *

has been tiemonstrated.

(b) Pressure - to 119.7 psia quattf teettoa test condition provides ,

adcquate margin above the maximum calculated Farley, Unit 2
containneent pressure of 62.2 psta.

(c) Radtario.: - W e 1 x 10 Rads qualification test candition |8

provides adequ:ste margin above the specificJ Farley, Unit 2
c ou t.i timaen t level of 3 x 107 paJs.

Werefore, aileisunt o margin exists.
s

pcfieleen,y ;hown on one cable 2vYR50%s appears to be ciertrat erger by
REQUIRED TIME the tinc. Operatinr, tie.n and qualification ba is have been s.hown ons

co.eponent evalisation slicet.*

Cables 2VHRG0034 and D are listed a? deficient for suonergence. They are
SusMERCENC

locatel at .n elevation of 135' and above in the Main Steam Room which is
at,ove the flood level of 130'9"1 hence not deficient.

|
|

i

i
i

)

1

<

|

-



_

Ax NRC Contract N3. NRC-03-79-118
BOO rinklin Research Center FRC Pr; ject No. C5257 P g3

A Division of The Franklin institute FRC Assignment No.13 Ia
?oth and Race Streets. Phila . Pa. 19103 (215) 448-1000 FRC Task No. 67A

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3f

EQUIPMENT ITEM NO. 35
ELECTRICAL CABLE, INSTRUMENT LOCATED IN THE MAIN STEAM, ELEV.116'0"
BOSTON INSULATED WIRE MODEL LSS1802

REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 35
LICENSEE REFERENC2(S): NOT CITED

~

FUNCTION (PLANT ID): ELECTRICAL IPSTRUMENTATION (2VXV5013L, 14H, 14J)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.13 [5]

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

R, T, RT, P, H, S, (R), 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, 25, 2 : , 2 -1

System Consideration Review 42, Sh, 'c, 'd, -, 4f'

h 55, Sc, 5 '' , 52, 55;Equipment Environmental Qualification Review
Os Eh_ 44. 9i

Installed TMI Lessons Learned Implementation A, L

Equipment Summary

Maintenance and Replacement Schedule Summary h , "T h - 7c



-

A NRC Contract Nr. NRC-03-79-118
00llU Frznklin Rssench Ccntir FRC Project N2. C5257 Pag 3

A Dr. uon cf Th2 Frtnkhn Insnture FRC Assignm:nt NO.13
20th gne Raca Streets. Phda.. Ps. 19103 (215) 448 1000 FAC Task N3. N |b

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.

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

I,TneLicensee (has/ho -vu provided a response to the SER concerns.

1 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.

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
l 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 (bas /has not) provided a schedule for the proposed
i 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 qu.slification.

DESIGNATION OF RESL'LTANT NRC OUALIFICATION EVALUATION CATEGORY BASED ON REVIEW
- CIRCLED IT*i:M ONLY: (See Section 3 of this TER for Legend)

I.a Qualified II.c Qualified Life Deficiency
I.b ledification III.a Exempt
II.a Qualification Not Established III.b Not in Scoom
II.b Not Qualified ~[ IV DocumentationNotAvailablef



4.2.s NRC Contract NO. NRC 03-79-118
dlU Frankhn Research Centir FRC Project N3. C5257 P;g3

/. Dwmon of The Frankhn Inshtute FRC Assignment No.13
5/r 2

20th and Race Streets Phda . Pa 19103 (21M 448 Inno FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Y
t

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Etidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Esta511shed 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:
i

NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I . c, Equipment Qualification Pending Modification

i II.a Equipment Qualification Not Established
II.D Equipment Not Qualified
II.c F4uipment .9atisfies All Requirements Except. Qualified Life

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

IV Documentation Not Made Available X

[ r o '- MSA- A

m yWWm n s o a 2. w
n g ~.xiczg _.



g'% NRC Contract N D. NRC-03-79-118
df Funkhn R;se:rch C;nt;r FRC Project NJ. C5257 PJg]

A Drasion of The Frankhn Institut2 FRC Assignment N3.13 30
20th and Race Streets. Phila.. Pa 19103 (215) 44810m FRC Task No. f/ I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.I

LICENSEE RESPONSE TO NRC SER

W C DEFfC113CY Apro RFep0 Msg
,

ACING fype test accelerated aging methods were ustd to thermally ege ingtru-
srns.it s u.i c able. Art %enius rechniques were used to Jetereine a qual- a

Lised life. The age-susceptible materials were identified aiut an eval- I
'

ua t iset was m.Je of thest agirt cl.arccteristics. Based on this method.

-
vio .i a gustifica life of 40 yests was detcrained for inside and outside f
r . .. t _.. L .

-

|

CllDtit.AL $PHAT she . toevile e l s pr *r covnie ration ut111 cd in the citeigent qualification
s e. t aser pa pri em for tisis e peng=eest var 2000 ppen (re I. Attu Report 7 Jt.Uf>2 J . j
141 e 1.e te as se! sim;cutiai toit me ets the Farley Frau valac of ?OOO ppe. g

GUAL1f! CAT 10*f We sputa tiaiition tie.e (..r these cables is ac tually 7 caya. 1he Coa.

71HE pnuent Evaissatson i30th %cets inricated 4 hours o11y to show that ti.e
specified operatang time of 4 hsurs h.d been met.

enl:C1:4 IEEF. 323-1971 did not rerivire that any spe-ifie esargin be included in
establi6htng the test parameters. lic.weser, the (silowtig mars ina can be
(Jcntified:

(a) Terperature - The 340' F qualification test condittun eucceds
the 300'r required temperati.re ey 40*r thus adequate: margin
has been demonstrated.

(b) Pressure - We 119.7 psia qualification test con.fition provides
adequate margin above che maximum calculated Farley, Unit 2
cuntainment pressure of 62.2 psia.

(c) kadiseto.: - W e 1 m 10 Itads qualification test condition |8

provid.2 aJcqu.ite searctn above the specified Fortcy, Unit 2
c ent.iii :nt Invel of 5 x 119 unds.

Werefott., =Jopete siirgin cais ts.

REQUIRED f!NE pefictcies:y r.ht,wn on one cahle 2vYusor,68 appes.s to be clerical error by
the potc. Operating ti e anJ q salliscation bu h 1.ove been 6hs=n ons

coepontut ovat as ton slicet.a

Cables ?VW150034 and 0 are listed as deficient for sutmergence. They areSvarttacrKt
located at an elevation of 135' and above in the Main 5 team Pnom which is
al,ove the flood leni of 130'9*1 hence not deficitnt.

|
|

I
|

I

!

-- - _ - - - _ _______



/A NRC Contract N 2. NRC-03-79-118
bObu Franklin Research Cent:r FRC Pr: Ject No. C5257

Prga

A Divisen of The Frankhn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448 1000 FRC Task No. 51 8

EQUIPMEb ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. %

EQUIPMENT ITEM NO. 36
ELECTRICAL CABLE, INSTRUMENT LOCATED IN THE CONTAINMENT, ELEV. 121'0"
BOSTON INSULATED WIRE MODEL LSS1802
REQUIRED OPERATING TI!!E: 4 HOUR 3
TER CHECKSHEET NO. 36
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V1V5002L, M, N; 2V2V5002L,

M, N; )

SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW( S): C.2.4.12 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V3V5002H, J, K, L, M, N; )
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW( S ): C.2.4.12 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V4V5002A, B, C)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.4.12 [5]

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checkshetc Page No.

Equipment Item la

Summary of Licensee Responses to the NRC EER lb

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER 3a, Ob, 2 , 2d

System Consideration Review -4 2 , 15, 4c, 4J, ic, if-

Equipment Environmental Qualification Review 5= ", Sc, Ed,"O, 5f;
e_ eu er e

|
Installed TMI Lessons Learned Implemantation %, L

Equipment Surmnary

Maintenance and Replacement Schedule Summary L , 7L, 7v

i



- _.

A[ Franklin Rzsetrch Centar NRC Contract N#. NRC-03 79118 I!jd FRC Pr ject No. C5257 Pag 3 )
A o.. s.on d The Frtnhn instituta FRC Assignment N9.13 |b i
20th and Race Streets. Phde., Pa. 19103 (215) 448 1000 FRC Task No. I/[' )

I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.' M i
I

SUeU4ARY OF LICENSEE RESPON9ES TO THE '4RC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

X Tne Licensee (has/6 ..A) provided a response to the SER concerns.

X The Licensee (has/ h : r. ) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions. '

The Licensee ma 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 Licensea:
,

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 slid environment

Qualification testing of equipment in progress
t Other ( )
>

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

The Licensee (bas /hes 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 OUALIFICATION 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
i II.a Qualification Not Established III.b Not in Scoom

II.b Not Qualified I IV DocumentationNotAvailablef

i

- - - _ - - - _ _ _ - - . - - ~ - . - . - - . _ . - . _ - - - -.



Am NRC Contrcct ND. NRC-03-79-118
bill;d Frenkim Resench Centu FRC Prrject ND. C5257 P:g3

A Divmon of The Franklin Insntuie FRC Assignment No.13 5/f- 2
20th and Race Streets. Phda . Pa 19103(215) 448-1000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Mequate
~

Adequate Similarity Between Equipment and Test Specimen Established
Aging Degradation Evaluated Adequately
Qualified Life or Replacemenc 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 iest 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 !bdification
II.a Equipment Qualification Not Established
II.D Equipmc at Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exeapt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available X

h N=et : ^ $ :L ft

m n se n~ yWu
Ag g se AW

y ,a >- - m



! A NRC Contract NJ. NRC-03-79-118
u00Ernkhn R;sexrch Ccntr FRC Project Na. C5257 Paga

A Dwisson of The Fr:nklin Ir :tuute FRC Assignm:nt N3.13 3a
20th and Race Streets. Phita.. Pa. 19103 (215) 448 1000 FRC Task No. f/ I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO.J.4

| LICENSEE RESPONSE 'IO NRC SER

.

NRC MFICIEMCY APro MSPONSE ,

AGthG Type test accelerated aging methods were used to thereally age instru-
sweet me dvie cable. Arrheinius techniques were used ta detsrnine a quat- 6

illed life. The age-susceptible materials were identified amid an eval- I
'un t io.: was a-de of their agtnr cl.aracteristics. Resed on this method- y

ciur,r a etus11sted life of 40 years was determined for inside and outsida i

causat:mwnt.
I

CHEMILAL SPRAT alic . h.ch al e pruf conccui ra tion utill ed in the equis,4 ar qualtlication
paur,s.em far steis en ei iaient was 2000 ppm (Pr f. a tti Report 73r.062).

f'
tes s a e.et l
11.8 e b r le acist t uncens e nt ten om ets the Farley F! Alt vale.c ni 2000 pga.

CtlALIFICATION 1hi, spialification tiao fur these cabic., is actually 7 days. The Com-
T1HF. ponent Fvaluation Wonk Sheets indicated 4 hours only to show that the '

specificJ operating timo of 4 hours h.ad been met.

HAllG1:4 ICEE 32bl971 did not require that any specific margin be included in
establishing the test parameters. Iluwe se r, the fullowing martins can be
identified:

(a) Terparaturo - The 340 F qualification test condition enceeds8

the 300*F required temperature by 40*F thus adequate: anaggin
has bccia demonstrated.

(b) Pressure - The 119./ psia qualification test condition provides
adcinnate martin above the maximus calculated Farley, Unit 2
containment pressure of 62.2 psta.

8(c) Radta*to.s - The 1 x 10 Rado qualification test condition
,

provides adersuate nearcin above the specificJ Farley, Unit 2
coat.ste acist level of 5 x 107 Rads.(

'there fon c, adonunto msrcin exists.
,

REQUIRED TIME pef telemy shown on one cable 2VYR$0%8 apocare to be clerical error by
the NRC. Operatinr, tie.g anel qualitication beels have been khoten on
component evaluation sheet.e

r

|
Cables ?VHR5003A and B are listed as deficient for sucmergence. They are

f s:;sNERCT. hcg
located at an elevation of 135' and above in the Hafn Steam pnom thitch is

i above the flood level of 130'9"; Mnce not deficient.

|

,

1

! I

|



|

& NRC C::ntr:ct No. N RC-03-79-118 |

ranklin Research Center FRC Pr: Ject N2. CS257
Pg i

A Dwision of The Franklin Institute FRC Assignment No.13
| o' ,

20th and Race Streets. Phila . Pa. 19103 (215)448 1000 FRCTask No. *iN5 |

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 37

EQUIPMENT ITEM NO. 37
ELECTRICAL CABLE, INSTRUMEL'T LOCATED IN THE CONTAINMENT, ELEV.122'9"
BOSTON INSULATED WIRE MODEL LSS1802

REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 37
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VY5031D; 2V25002T, U)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.3.8 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V1V3002U; 2V3V5002T, U)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S ): C.2.3.8 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V''5031B; 2VYV5033B; )
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW( S): C.2.2.6 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V1V5002E, F, G; 2V2V5002E,

F, G)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW( S): C.2.2.6 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V1V5002B, D; 2V2V5002B, B)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.1.5 [5]

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

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

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.

Equipment Item la Wg)
Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Forms 2

Icicensee Response to NRC SER 3a, 3b, 3., Od

System Consideration Review la. 45, 40 AA- da 4f

| Equipment Environmental Qualification Review 5;, 55, 50, SJ, Os, CL
-59, Sh, "i. Kj'

installed TMI Lessons Learned Implementation 0;, 55-

Equipment Summary

Maintenance and Replacement Schedule Summary 72, 7L, 7; -

_ __
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NRC Contract Ns. NRC-03-79-118
nklin Research Center FRC Prrject No. C5257 PJg3 J

A Divissor of Ths Franklin insnrute FRC AssignmInt N2.13 l o'..
20th and Race Streets. Phila . Pa. 19103 (215) 448 1000 FRCTask No. M

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. S7

EQUIPMENT ITEM NO. 37 (CONTINUED)
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V3V5002B, D)

SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.1.5 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VYR5066C)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBFITTAL: SCEW(S): C.2.12.8 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VXQ50093, D, F; 27YQ3017B,

D, F)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.7.5 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VYR5066B)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.6.12 [5]

Db 1GNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM ONLY:

(Se ection 3 of this TER for Legend)

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

Not stated, Not ap cable

'

LISTII!G OF APPLICABLE LH _EETS: ,-

Contents Checksheet Page No.

Equipment Item la
,

Summary of Licensee Responses to the NRC SER lb
/

Equipment Environmental Qualification Summary Fo 2

Licensee Response to NRC R a, 3b, 3c, 3d

System Considerotio eview 4a, b, 4c, 4d, 4e, 4f
/

Equipment Envirbn ental Qualification Review Sa, 5b, c, 5d, 5e, 5f,
Sg, Sh, 51 Sj

Installed'TMI Lessons Learned Implementation 6a, 6b

Equipment Summary

tenance and Replacement Schedule Summary 7a, 7b, 7c

-
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% NRC Contract N2. NRC-03-79-118
000j' Franklin Rssetrch Center FRC Project No. C5257 P;ga

A Dr.;sen of The Franklin Insttruts FHC Assignment ND.13 [b
20th and Race Streets. Phda.. Pa. 19103 (215) 448-1000 FRC Task No. bI

EQUIPMENT ENVIRONMENTAL QUALIFICATION RfiVIEW OF EQUIPMENT ITEM NO. N |
,. - - -

SUcutARY OF LICENSCE RESIONSES 'IU THE NRC SER - ONLY CHECKED ITEMS ARE APPLICABLE:

1 Tne Licensee (has/L._ ..,,W provided a response to the SER concerns.

X The Licensee (has/W .C) specifically stated that the equipment is ~

qualified and/or will function when exposed to the app 2icable DBE
environ:nental 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 interia operation (has/has not) been provided by the
Licensee for this equipment-item.

Corrective action specified by the Licensee:

Equipacnt 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 ites
that can be construed as a basis for justification for interia
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 OUALIFICATION EVALUATION CATEGORY BASED ON RMVIEW
- CIRCLED ITEM ONLY: (See Section 3 of this TER for Imgend)

I.a Qualified II.c Qualified Life Deficiency
' I.b Modification III.a Exempt

II.a Qualification Not Established III.b Not in Scoom '
,

II.b Not Qualified } IV Documentation Not Availablej

!
I_ __ _ _ - _ - _ . __ __ _ _ _ - ___ - _ . _ . _ . ____ __ - _ _ _ _ _ _ -_
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gs ' NRC Contract ND. NRC-03-79-118
00l.s Franklin Rsserrch Centtr FRC Project N;. C5257 Pa0')

A Divmon of The Frtnkhn instduti FRC As:Ignment ND.13 5/g 2
20th and Race Streets Phda . Pa 19103 (21M 4481000 FRC Task No.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. @
|

| EQUIPMENT ENVIRONMENTAL QUALIIICATION SUMMARY FORA

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
Cr'iteria Regarding Aging Simulation Satisfied (If Required) ,

Criteria Regarding Temperatt:re/ Pressure Exposure:
o Peak Temperature Adequate
o Peak Pressure Adaquate
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 Satisf,ied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0598, Cat. I)

DESIGNATION:
l NRC QUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Mdification
II.a Equipment Qualification Not Established
II.D Equipment Mt Qualified

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

1

III.a Equipment Exeinpt From Qualification
III.o Equipment Not in the Scope of the Qualification Review |
IV Documentation Not Made Available X '
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A,ulj Frinkhn Rise:rch Ccnt:r NRC Contract Ns. NRC-03-79-118
Ub FRC Project Nr. C5257 P:gg

A Dwision of The Franklin Institute FRC Assignment No.13 3a
20th and Race Streets. Phda . Pa 19103 (215) 448-1000 FRCTask No._ f/ T

EQU!PMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3 2

LICENSEE RESPONSE 'IO NRC SER

tmC DFFICTENCY API"o PFSPOPISE ,

ACING Tyto test accelerated aging methods wer- used to thermally sce tattru-
srusatiu.i cable. Arrheanius techniques were used to determine a q aal- |

ilicJ lita. The age-susceptible raterials were identified amt an eval. I
'untic was N l: of their agint cl. arac teris *tes. Based or this sethod.

vlur.y a quala.ied life of 40 years was determined for inside and outside ;

cous a t ownt.

C11 Dill.AL $ PRAT #1. . lu c h t e rr ue .*once is rarinn sit tlised in (lic equiii=u ne qualification

ti n s ti.e pa ure .** for this eq ap.=cnt was 2000 pt== (Ir i. IstJ Report 73 ruta 2) .e

f11.1 a 1. e ic .arl i t ipicent e ne lun een ets the Farley F':aK vals.c af 20u0 ppn.

QUALIFIcATTON the qualific ition tie.e for these cabic- is actina11y 7 days. The Corn-

71HE pouce.t Evaluation Woth Slecets indicated 4 hours only to show that it.e
specificJ operating time of 4 hours twd been m.et.

HMG1:4 ICEE 323-1971 did not reguire that any specific margin be included in
establisbisq the test parameters. Ileve<er, the fu11ouing marrins can be
identified;

8(a) Terperature - The 340 F qualification test condition esecede
the 300*F required temperature by 40 t thus sJcquate- mergin
has been demonstrated.

(b) Pressure - The 119.7 psis qualification test condition provides
adequate margin above the maximum calculated Farley, Unit 2
containaient pressure of 62.2 psia.

8(c) itadia* to.; - 1he 1 x 10 Rads qualification test conJition
provi1.2 adequate margin above the specificJ Farley, Unit 2
contalement level of 5 x 102 ands.

11 acro fonc, s.lequate estgin esists.

EtQUIRED 11HE Drficieuty r.ha,wn on one cable 2VYK$0%8 appears to be clerical error by
~

the NRC, Operatinr, tied and qualitication both have bCen ShowA on
coiaponent evaluation sheet,*

susMtactNet Cables 7VNE003A and B are listed as defielent fcer suonergence. They are
located at an elevation of 135' and above in the Main Steam Rncat D.hich is
above tic flood level of 130'9"; hence not defittent.

,
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A NRC C2ntr:ct Ns. NRC-03-79-118
000hranklin Research Cent:r FRC Pre;sct No. C5257 PIga

A Division of The Frankhn Institute FRC Ass!gnment No.13 |c
20th and Race Streets. Phda . Pa. 19103 (215) 448-Im0 FRC Tas,< No. .57 E

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

EQUIPMENT ITEM NO. 38
ELECTRICAL CABLE, CONTROL LOCATED IN THE AUXILIARY BUILDING, ELEV. 121'0"
OKONITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 38
LICENSEE REFERENCE (S): 2103, 4577
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.4.s BJ

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

H,CS,hS, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,R , T , Q1', RT, P,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Concents 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, L, Oo, 2d-

System Consideration Review I;, th, tr, Od, t., Of

Equipment Environmental Qualification Review h, 55, Sc, 54, k, Ef,
h , L , Oi, Sj

Installed TMI Lessons Learned Implementation R, 55-

Equipment Summary

Maintenance and Replacement Schedule Summary 'L , 7L, 7;



4 NRC Contract No. NRC-03-79-118
$UU Franklin R seirch Csnttr FRC Project Na. C5257 Prga

| A Dc..s.on of Ths Frinkhn Inst:tura FRC Asalgnm:nt No.13 |b ,1
2tah and Race Streets. Phda.. Pa 19103 (215) 448-1000 FRC Task No. 6/I !.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 3E

SUMMARY OF LICENSEE RESPONSES 'IO THE NRC SER - ONLY CSECKED ITEMS ARE APPLICAELE:

N Tne Licensee (has/':: :t! provided a response to the SER concerns.

' I The Licensee (has/h:2 ::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 modification

Equipment relocation above submergence level
Relocate or shield equipment from radiation ~ source,

Verify qualification by additional (testing / analysis)
Equipment relocatio's 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 justifit.ation 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 equipaent 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
III.a cualification Not Establisnea j III.b No* in Scope
II.b Not Qualified IV Documentation Not Available

!

!



4 NRC Contract N3. NRC-03 79-118
bu Fr:nkhn Rrserrch Cent:r FRC Project No. C5257 P g3

A Dnnsen of The Frtnkhn Insteut: FRC Are!gnment Na.13 2
20:h End Rete Streets. Phda . Pe 19103 (215) 44810n0 FRC Tcsk N3. 6IT

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate ;

Adequate Similarity Between Equipment and Test Specimen Established g
Aging Degradar. ion Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Pro gr e.1 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 OUALIFICATION CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b "quipment Qualification Pending Modificatio'n_,

II.a Equipment Qualification Not Established X
II.o Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exedipt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

fn y YU_ ,

.

_ _ _ _ _ _ _ _ - _ _ . _ _ _ . . . _ _ . - _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ . _ _ ._
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gbr nkhn Rssexrch Cznter NRC Contract N 3. NRC-03-79-118
lib FRC Project N2. C5257 Paga

A Division of The Frankhn Institui.:
FRC Assignment No.13[ 3a
FRC Task No. 8120th and Race Streets. Phda . Pa 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEgNO.8

LICENSEE RESPONSE 'IO NRC SER

~
CollPONENT: rai4Lu and CONTRUL CABLES

e -

s
Imc peri *ttNCY APCS DE$p0NSE

ACINC Type trat accelerated aging methods were used to thermally age cable.
Arshenius techs.iqaes vere used to deteraire a qualified life. The age.
susuptille materials were identified and an evaluation was made of
ties ir an.eing characteristica. Based on this methodology a quallfled life
oef 6t yi se n was determined for inside and outside courninment.

CNENICA1. SitAT 1hr e hemical spiay cuarent ration ut!!!aed in the equi ==nne qualificationi
t e r.t i'ir. rre.r.o .s7 tar this celuigmeent was 10,000 pg= tuel: Ukoeilte keport
141.) Wia horic act-l concent ration exceeds the Farley IVn value of
2000 ppi..

OtALIFICATION
TIME %e qualitication time for these cables is 30 days plus 100 days post

DuE. %e Component Evaluation Work Sheets indicated in hours naly to
show tlist the specified operating time of 4 hours had been met.

HARCIN 1EEE 323-1971 did not require that any specific margin be included in
estabitshing the test parameters. However, the folloutng martins can be
identified:

(a) Temperature = %e 324' F qualification test condition exceeds
the 300* F required temperature by 24''.F thus adequate margia
has been demonstrated.

(b) Pressure - %e 94.7 psia qualification test condition provides
adequate margin ebove the naminaus calculated Farley Unit 2
containment pressure of 62.1 pata.

I
(c) kadiation - %e 2 a 10 * Rads. qu!!!! cation test condition

'

provides adequate surgin above the specified Farley, Unit 2
contate==ent level of 5 x 107 kads.

Ecre fore, adequate margin <sista..

|

|
|

_ _ _ . _ _ _ _ . _ __ _ _ . _ _ _ _



A NRC C:ntr:ct N 2. NRC-03-79-118
lj0branklin Research Center FRC Pr: Ject N:. C5257

P:gs

A Divison of The Franklin institute FRC Assignment No.13 |c
20th and Race Streets. Phila . Pa 19103 (215) 448-1000 FRC Task No. 57 8

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 39

EQUIPMENT ITEM NO. 39
ELECTRICAL CABLE, CONTROL LOCATED IN THE MAIN STEAM ROOM, ELEV. 135'0"
OKONITE, MODEL NOT STATED

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET No. 39
LICENSEE LEFERENCE(S): 2103, 4577

FUNCTION (PLANT ID): ELECThICAL P9WER AND CONTP.0L (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.17.5 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VAAIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.16.7 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.15.5 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.14.6 [5]
Fl'NCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.13.10 [5]

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

,

R, T, QT, R"' , P, H, CS, S, (R), M, I, QM, RPN, EXN, SEN, QI, RPS, None,
l

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, T.,, 3c, 3J-

|
System Consideration Review h, et, t;, 43, i;, Of |

! Equipment Environmental Qualification Review 5;, SL, , La, S , 32,n

5 , Sh, Si, Sj -5

Installed TMI Lessons Learned . plementation Go, GL -

Equipment Summary

Maintenance and Replacement Schedule Summary ia, ?b, Y

_ _
_ _ _ _ _ _



p000J Franklin Rrseirch Cantir NRC Contract No. NRC-03-79-118
FRC Project No. C5257 P:g3

A Diusion of The Franklin Insttrute FRC Assignment No.13 |b
20th and Race Streets. Phita.. Pa. 19103 (215) 44810M FRC Task No. 6/I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .M

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

N Tne Licensee (has/' :: :t provided a response to the SER concerns.
_

g The Licensee (nas/hrr :::: 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.

j 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
- CI.".CLED 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 Establisney III.b Not in Scope
_

II.b Not Qualified IV Documentation Not Available

_ - _ - - _ - _ _ . - _ _ _ _ . _ _ _ _ _ _ _ _ - - - - - _ - - - - - _ - - - - - . _ _ _ _ _ . - _____._ _ _ - - - - _ --



A NRC Contract Nr. NRC-03-79-118
M Fr:nkhn R2 search Centa FRC Project NO. C5257 P:g3

A Dwesion of The Frtnkhn Instituti FRC Assignm:nt N3.13 2
2c;h and Race Streets. Phda . Pa 19103 (215) 448-1000 FRC Task N3. 6ff

EQUIPMENT ENVIRONMENTAL QUALIF: CATION REVIEW OF EQUIPMENT ITEM NO.39

-

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Mequate Similarity Between Equipment and Test Specimen Established g
Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Crf teria Regarding Aging Simulation Satisfied (If Rec;uired)
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 -

II.a Equipment Qualification Not Established M,
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exeiopt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

f% y YH ,

|

|
1

,



A NRC Contract Nr. NRC-03-79-118
br nklin R:se:rch Ccnt:r FRC Project N3. C5257 P ga

A o.m on o# N Frankhn institut2
FRC Assignment No.13[ 30
FAC Task No. 8/20ih .nd a.c str.ets. Phita . Pa 19103 (2151 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. M

LICENSEE RESPONSE 'IO NRC SER

~
CollPONENT: FOWOL and CDN11 tut. CA8LES

e -

e

ispc PrrirlfMFY ApCo RESPONSE
.

AC! leg type test accelerated aging nedsods were used to thermally age cable.
Arshenius teche.tques were used to deternino a qualified Itfe. The ag,e-
sum:cptil.le materials were identified and an evaluation was made of
the ir arc inr. characteristics. Based on this methodolor,y a qualified lifee

ni 40 y. ers was descrained fo' inside and outside containment.

CILEMICAL STRAY liar .I.twiral e.piay cunrene ration utt11:ed in the equf ent quilificationi
trat ie.r. Fre*r.s .ue I *r tht * cruiprent was 10,000 pg= twel: olionite Report
141.) Wis 1.oric act-l centuntsation exceeds the Farley FSAC value of
2000 ppe.

OLALIFICAT10lf
Tutt The qua1111 ration time for these cables is 30 days plus 100 days post

DUE. 11.e Component Evaluation Work Sheets indicated 4 hours only to
shou tl.at the specified operating time of 4 hours had been met.

ItAAGIN IEEE 323-1971 did not require that any specific margin be included in
estab11sh1P5 the test parameters. However, the following mar , ins can bea

identifieJ:

(a) Temperature - no 324' F qualification test condition exceeds
ela 300* F required temperature by 24".T thus adequate margia
has beca demonstrated.

(b) Pressure - ne 94.7 psia qualification test condition provides
adequate marr,in above the maniemas calculated Farley, Unit 2
containment pressure of 62.2 psia.

'
(c) Radiation - the 2 a 10'' kads. qualification test condition

provides adequate surr.in above the specified Farley, Unit 2 ' .

containment icvel of 5 m 107 Rads.

Eerefore, aJcquate margin esters..

!

:
i



Ax NRC Contract Na, NRC-03-79-118

liO0hrrnklin Resetrch Center FRC Pr: ject Ns. C5257 Pag 2

A Division of The Frmkhn Institute FRC Assignm:nt N3.13 |a
20th and Race Streets. Phila-. Pa 19103(215) 448-1000 FRCTask No. 56

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 4 O

EQUIPMENT ITEM NO. 40
ELECTRICAL CABLE, CONTROL LOCATED IN THE CONTAINMENT
OKONITE, MODEL NOT STATED

REQUIRED OPERATING TIME: NOT STATED

TER CHECKSHEET NO. 40
LICENSEE REFERENCE (S): 2103, 4577

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-7.3 [ 6, 11, 19]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-4.2 [6, 11, 19]

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-3.5 [ 6, 11, 19 ]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-2.4 [ 6, 11, 19 ]

DESIGNATION FOR DEFICIENCv 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, g applicablel
*

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, h , 3c, "

System Consideration Review in, tb, tc, id, fr. if

Equipment Environmental Qualification Review Sa, Sb, Sc, 5d, Se, 5f,*

Sg, Sh, %, 5j

Installed TMI Lessons Learned Implementation C., ou

Equipment Summary
l

Maintenance and Replacement Schedule Summary -7a, 7b, 7L

_ _. __ _ _ - _ _ _
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ghxUO0 ranklin Rzseirch Csnta FRC Prcject N2. C5267 P g3
NRC Contract N3. NRC-03-4118

A Diusion of The Frankhn Institute FRC Assignmant No.13 |b
20th and Race Streets. Phila.. Pa. 19103 (215) 448 1000 FRC Task No. 6/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. '/O

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

.g_ Tne Licensee (has/Frr rt? Providad a response to the SER concerns.

X The Licensee (has/h;; nrt) specifically stated that the equipment is
qualified and/ tsp will function when exposed to the applicable DBE
envirorunental service conditiona.

M 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.'

1

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CJ TEGORY 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 Establis M~ III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _- _-- -_ .-
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x NRC Contract NO. NRC-03-79-118
(0Nr:nklin R:serrch Ccnta11 FRC Project N .C5257 P g3

A DMsion of The Fr:,nkhn Institut: FRC Assignment Nr. 3 2
20th and Rue Sr eets. Phda . Pa 19103 (2151 448-1000 FRC Task No. /I

i

EQUIPMENT ENV!RONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. #8'

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION:

NRC REQUIREMENTS X = DEFICIENCY

Documented Evidence of Qualification Adequate
Adequate Similarity Between Equipment and Test Specimen Established 4

( Aging Degradation Evaluated Adequately
Qualified Life or Replacement Schedule Established (If Required)
Program Established to Identify Aging Degradation
Criteria Regarding Aging Simulation Satisfied (If Regaired)
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 CATEGORY X = CATEGORY

I.a Equipment Qualified
I.b Equipment Qualification Pending Modification
II.a Equipment Qualification Not Established X
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qur.lified Lifei

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification
III.D Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

!

_ _ _ - _ _ - - - - _ _ _ _ _ _ _ - _ - _ - - _ _ _
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A Dimeon of The Franun Instnut
FRC Assignm:nt Na.13[ 3o

20ih and r:re Streets Phda . Pa 19103 (215) 44810m FRC Task No. 8/

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Nd

LICENSEE RESPONSE *IO NRC SER

""
CCuif 9 ENT: FUWLit and ChetTRuL CABLES

e

.,
.

W PrffC1ENf"Y APCo SESPC9tSJ

ACthG Type test accclerated aging methode were used to thermally age cable.
Arnhenius tec*u.igues wcse used to determine e qualified life. The age-
swept:Ile materials were identified and en evaluations was made of
the ir appear characteristics. Based on this methodeler.y a qualitted life
.e5 40 ye ee n was determined for tatade and outside contairunent.

CHEMICAL 8 TRAY 1hr e licastral nriar ce**rens ration ut!!!aed in the equl ==:nt qustificationi
i..r tht = te tul ssent was 10.000 priu tact: ts mite keportt o- .t t hr. f r..t; .u. i

141.) %is 1.oric act 1 concsutration execeds the Farley hA1. value of
2004 ppi.

OtiALIFICATION
T1HE The qualification time for these cables is 30 days plus 100 days rest

DUE. ft.a Cosaponent Evaluation Work Sheets indicated 4 hours only to
show that the specifled operating time of 4 hours had been met.

HAJtGIN IttE 323 1971 did not require that any spectile margin be ir.cluded in
establishing the test parameters. However, the followitig mar ins can bea

identificJ:

(a) Temperature - 71.e 324' r qualification cest condition exceeds
the 300* F required temperature by 24tF thus adcquate margia
has been demonatteted.

(b) Freasure - fl.e 94.7 pois gus11titetten test condition provides .

adequate margin aheve the manieman calculated Eartcy. Unit 2
contairment pressure of 62.2 psia.

0
(c) Radiation - S e 2 a 10 kads. quilfication test conditio,.

provides adegiste marcia above the specified Farley, Unit 2 ' *

containment level of 5 x 107 Rada.

T1.crcfore, adcquate margin <siste.e

I



-
.

#-4_Frsnklin Rzsexrch Csntrr
NRC Contract N3. NRC-03-79-118l'1- FRC Project ND. C5257 P g]

A Diwsion of fhe Frinkhn Institute FRC Assignm:nt N3.13 5a
20th and Race Struts. Phila . Pa 19103 (215) 448-1000 FRC Task No. Il 7,

EQUlPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. _f4

1

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: don Guidelines 2 ,,; NUREG-0588, Cat. I ; NUREG-0588, Cat. II .

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

! ! !

!g
' 'EQUIPMENT DESCRIPTION

Equipment Wpe .
. Electrical Cable *

. . .

Manufacturer's Name ! !!g Okonite Company
(5.2.2/-/-) ! !

! ! !
Model Number ( 5. 2. 2/-/-) ' 4/o f f MMfSeepage5f(NoteA) f Nj

[# "Md ISerial Nuraber Not Applicable
! I ! !

Features / Mounting ! ! INot Applicable
(5.2.6/-/-) ! ! !

! ! !
Connections / Interfaces ! hl ! ICable Splice (Note A)
(5.2.6/-/-) ! ! !,

Location / Elevation . C4" Not Applicable

Equipment ID No. g . Not Applicable f.. .

QUALIFICATION REPORT ! . ! !
(8. 0/5. 0/5. 0) ! ! !
Report ID Number

fr_ f J/ | fE.R.141 f
M'I *

.Report Date
; ; February 29,3972 *

. . . .

Issued by 3Md/87 . Okonite
f.

Prepared for ,gg.Okonite *

Referenced Reports F-C3094/F-C3171 f
Qualification Method ! ! Test I
(5.1, 5. 3/2.1, 2. 4/2.1, 2. 4) ! ! !

! ! !
QUALIFICATION TEST PROGRAM ! ! I
Functional Test Description ! 1 ! Maintain electrical I
(5.2.5/2.2.9/2.2.9) ! ! Loading @ rated Voltage, I

! ! Insulation Resistance & I
Operating Conditions ! ! Hypot I
(-/2.2.10/2.2.10) ! ! I

Ioad/ Cycles / Voltage / ! ! Not Applicable I
current /Freq. I h ! I



pd, Frankhn Rrsench C:nter
'w NRC Contract No. NRC43-79-118_

u FRC Prole t No. C5257 Pag 3

A DNmon of The Frtnkhn Instituin FRC A:signm:nt NO.1b 5b
20th and Race Streets. Fhda.. Pa. 19103 (215) 448-10m FRC Tesh No. dI,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. fd
J

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X GR I

(DOR /0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)
! ! !

Acceptance Criteria ! ! Not Stated
(5.2.5/2.2.1/2.2.1) ! ! !

;
! ! :

securacy (5.2.5/-/-)
{ {NotApplicable f.. .

Number of Specimens ! ! 6
1 1 1

ITest Instruments Calibrated ! ! Yes
1 1 1

f Not Applicable f.
Safety Function (Active / !
Passive) (-/2.1. 3/ 2.1. 3) ! .

Test Duration (5.2.1/-/-) d f100+ days

Accident Duration (Envir. 1 hl Not Applicable I '

Above Normal) (5.2.1/-/-) ! ! !
! ! !

IRequired Function Time ! ! Not Applicable
1/8 ! 1

ITest Sequence (General) ! ! Thermal Aging8k fIrradiation {(5.2.3/2.3.1/2.3.1) '

* LOCA (PWR Conditions) **

ITest Sequence (NUREG-0588, ! ! LOCA (BWR Conditions)
Cat. I) (-/ 2. 3.1/-) ! ! !

! ! !
1. Representative Sample ! ! !
2. Baseline Data ! ! !

I3. Performance Extremes ! ! Not Applicable
4. Thermal Aging ! !

'

1

5. Radiation Aging ! ! !
6. Wear Aginq ! ! !
7. Vibration / Seismic ! ! !
8. DBE Exposure ! ! 1

9. Post-DBE Exposure ! r ! !
10. Inspection ! h ! !

! ! !

| Ag ing ! ! !
! (5.2.4, 7.0/4.0/4.0) ! ! :

Thermal Aging / Basis ! ! 168 hrs @ 121*C Basis I
! ' 3 Not Stated I

i Material Aging ! ! !
| Evaluation (7.0/-/-) ! ! Not Stated !
'

1 !! 1

Materials Susceptible ! ! Not Stated I

(Thermal) (5. 2. 4, 7. 0/-/-) ! ! !
! ! !

1 1Radiation Aging, Type ! ,r camma2,

_ . _ _ _ -



gm NRC Contract Nr. NRC-03 79-118
l.1 Franklin Rrseirch Centrr FRC Pr; ject N2. C5257 P;g3

FRC Assignm:ntN[o 13/I
A Dmson of The Frznkhn Instituu 5c
20th and Race Streets Phda . Pa 19103 (215) 448-tmo FRC Task No.,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. S@

NRC REQUIREMENTS DEFICIENCY

WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
sDOR/0588-I/0588-II) SUBMITTAL DOCUMENTATION NOTE NO.)

! ! !
! ! !

Radiation Aging, Dose (rd) !ggM! !
,j !See Accident Dose !

Radiation Aging, Dose Rate ! !
.

!
! !See Accident Dose !

Radiation Aging, Method ! ! ITest
1 1 !

! ot Stated IMaterials Susceptible ! N
(Radiation) (5.2.4, 7.0/-/-) ! ! !

! ! !

! ot Applicable IOperational Aging ! N
(-/4.2/-) ! ! !

! ! !

! ot Stated IOther Age Conditioning ! g N
(-/4.2/-) 1 ! !

! ! !

! ot Stated IQualifiec Life claimed / ! N
Established (5.2.4/4.10/-) !k ! !

! ! !

! p,fgW ! ot Applicable fNormal Ambient Temperature N
! ot ApplicableNormal Amoient Radiation ! N *

! ot Applicable*Normal Ambient Humidity V ,N
*

: . .

On-Going Surveillance and !p {
'

( Preventive Maintenance ! ;Not Applicable ;
(7.0/-/-) ! * *

! ! !

! ot Applicable IOn-Going Analysis of ! N
Failures and Degradation ! ! !
(7.0/-/-) ! ! !

! ! !
Margin (General) ! 2V*f ,! ot Applicable IN

| (6.0/3.0/3.0) ! Ja,y p 1 1

! 1.C h// M ~! !
Margin (NUREG-0588, 1 ! !
Cat. I) (-/3.2/-) ! N $, I! ot Ai.plicableN
1. Temperature (+15'F) ! ! !
2. Pressure (+10%, ! ! !

10 psig max) ! ! !
3. Radiation ! ! !

(not required) ! ! !
4. Time (+10%, +1 hour ! J ! !

+ function time minimum) ! j ! !

l

|

|

|
.
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A Dus on of The Frinklin insinut. FRC Assignment Na.13 5d
20th and Race Streets. Phda . Pa. 191031215) 448 tmM FRC Task No. <~/7

.

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 54

NRC REQUIREMENTS DEF!CIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR

LDOR/0588-I/0588-II) SUBMITIAL DOCUMENTATION NOTE NO.)
! ! !

ACCIDENT CONDITIONS 1 ! !
! ! ! _

!) CC/fff/gJ:T],!LOCA IIDCA/MSLB/EELB/ 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 !g _ _ r ! Gamma !-

! ! !
Radiation Dose (Ed) ! y yf,7 12x108 :
(4.1.2/1.4/1.4) ! ! !

! ! !

Radiation Dose Rate (rd/hr) ! ! 300,000 rd/hr !

Radiation Qual. Method ! ! !
(5.3.1/-/-) ! ! !

! ! !
. !Proximity to Concentrated ! !

Nt Applicab?.e .
Radiation ! !
(4.1.2/1.4.6/1.4.6) ! ! !

! ! !
,

Equipment Susceptible to ! ! *

Beta Radiation (4.1.2/-/-) ! ;Not Stated ,

! ! {
Radiation Dose (Normal + 1 ! ! .

Accident) ( 4.1. 2/-/-) ! ! Not Applicable .

1 ! !
Plateout Dose Considered d ! !

Not Applicable .(-/1. 48/1. 4 8) ! !
! g/ ! !

Gansna 4 Beta Dose (rd) ! ! . !

(4.1.2/1.4.7/1.4.7) ! ! Not Applicable .
,

|

|

|

|

1
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A Dwon of The Fr:nklin i v.truu FRC Assignm:nt NO.13 5e
20th tnd Racs Streets. Phila . Pa 19103 (215) 44810n0 FRC Task N 2. f/7

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. .f.9

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

! ! !
ENVIRONMENTAL PROFILE 1 1 1

OF ACCIDENT CONDITIONS !" ! !
! ! !

Rate of Temp./ Press. ! ! 25'F, 8 Psi / second !
Increase ! ! !

! /Jeg,. I 1

Peak: *P/psig/RH/ Time ! ! 324/80/100/3.3 hrs !
,

! , ! 252/16/100/7 days !

'F/psig/RH/ Time ! [ Q ! 345/104/100/4 hrs !Decrease To:
! ! 320/75/100/4.5 hrs !

Decrease To: 'F/psig/RH/ Time ! ! 256/15/100/20 hrs !
! ! 272/25/100/3.5 hrs !

Decrease To: "F/psig/RH/ Time ! ! 212/0/100/100 days !
! ! !

Equipment Surface Tempera- ! ! !
!//A/ ! Not Stated !ture (MSLB) (-/1.2.5.C,

2.2.6/1.2.5.C, 2.2.6) ! ! !
. . .

Spray Qualification Mathod
(5.3.2/1.3, 2.2.8/1.3, ! !.

2.2.8) 1 1 1

! ! !
.Spray Composition ! *#3 P 10000 ppm Boric Acid

(4.1.4/1.3, 2.2.9/ ! J *

1.3, 2.2.8) g//rp // jbufferedwithNaOHtoa
pH of 10.5 ;.g *

gg g,r.,,g,Ag2 g ,.Spray Density (gpnVf t ) *0.15
3 r .

Spray Duration ! ! 7 days !
! ! !

Submergence Duration ! ! !
( 4.1. 3/2. 2. 5/2. 2. 5) ! ! Not Stated !

! ! !
In-Leakage Considered ! ! !
(5. 2. 6, 5. 3. 2/-/-) ! ! Not Applicable !

! !- !
Time to Subcergence ! ! Not Applicable ! l

! ! !
Not Applicable !Dost Environment . .

(-/2. 2.11/ 2. 2.11) ! ! ! !
1

|
|
!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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A Dwmon of The Frrnkhn Instituts FRC Assignmtnt N3.13 5f
20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRC Task No. Y/f

,

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Vd.

NOTES: 4,

CAB LE SAMPLES TESTED:
One sample of each of the following types of cable and splice was
te s te d. The samples were designated as shown in Table I. _

TabicI

Samole No. Cable De siena tion

A-4 1/C #14 0. 030" Okonite, 0. 015" Okoprene

D-4 4/C #14 0. 030" Okonite, 0. 015" Okoprene, 0. 045" Okoprene
E-4 7/C # 14 0. 030" Ckonite, 0. 015" Choprene. 0.045" Ckoprene

B-4 1/C 4/0 0. 0 55" Okonite, 0. 045" Ckoprene

F-4 4/C #12 0. 047" Okonite, O. 015" Okolen. O. 045" Okolen

C-4 1/C 4/0 0.140" Ckoguard. 0. 065" Ckolon with T-95 s plice and
T-35 jacketing tape

.

Nb / k O $ S k I tf |
Wu l_ .

-
. -

& h( W_
|
.

'

est S:eci ers-

1/C #12 7x coated cc;per, .C30" Okonite insuiaticn
,

1/C #6 7x coated coccer, .055" Okonite insulation,I

.030" Okcian jacket

The licensee has not provided sufficient information to establish that the

.

Equipment described on the SCEW sheet is the same as the Eauioment described
|

| in the referenced reportl,
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A Dmuon of Thz Frcnkhn Insntuta FRC Assignm;nt No.13 5g
20th and Race Streets. Phila . Pa 19103(215) 448 1000 FRC Task No. OI

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

NOTES 1

Requirements for establishing similarity between installed and tested cables

are contained in the DOR Guidelines and IEEE 383-74 which are reoroduced

below for convenience.
_

:. Test Decim - The test specimee. should be the same mocel as *te

e:wipment being evalified. The type test shculd only te consicered valid

for eosipment identical in design and materiel construction ta the test
'specimen. Any deviations shculd te evali.ated as part of the palifica-

; tion :::eentatier (see also Section 8.0 below).

[ Dolo

I C C&- 3 V3 D ''' O TE'N'
!.3.1 Cable Desenprien. This downotion or

specification should include as a minimam:
1.3.1.1 Conductor - material ioenti-

fication. size. strandine, coatine. -

1.3.1.2 Insulation - material identi-
fication thickness. method of application.

1.3.1.3 A:aembly (multaconductnr cables -

onlys - number and arrantement of con-
ductors, fillers. binders.

1.3.1.4 Shieldine - tapes, estrusaans.
brands. or others.

1.3.1.5 Covenne -Jacket or metallic ar.
mor or both, material identification. th:ck-
ness. method of application.

1.3.1.6 Charactenstics - voltare and
temperature ratine (normal and emersencyt
For mstrumentauon cables - capacitance.
attenuation. charactenstic impedance. micro-
whoaacs. insulation resistance, as applicable.

1.3.1.7 Identification - manufacturer's
trade name, catalos number.

1.3.3 FinM Spuce ar Connection Ueecnoriaa
#

er ses4. This desenption or specificanon
should include ai a trennuum:

1.3.2.1 Whether factory or fieid assem.
bled to cable.

1.3.2.2 Conductor connectiore - type,
matenal identification. and method of assem-i

| bly.
1.3.2.3 Items f Om Sections 1.3.1.2

throuth 1.3.1.7
. - . ..

"!.2 Type Test Samo!cs. The samp!cs tested
ohn. :d contain the con.luctor. insulatin... fill-,

,

t cr_. ;w;.r-r. oir. der tape. ovarall Jacket, enield- i

' u. . ri 6cii! <mii. es ..hicie :re re,rer n;stive.-
o' t:vr vSte eate:ri ry Setu c.4.lified Table i
lists sires which have been cons.dered ret,re.
sentative og these ca crories The earnple

tenntns shouh! be suificie.t to perrnir r. bable
test readinca snu evaluation corebteat vit!t
cood testine practies.

_ _ _ _ _ _ _ _ _ __
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EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. .f4
-

NOTES:

IEEEELECTf!!C CA3').L. HELD SPI.!CES, AND CONNEC"nON: Std 3S31974

Table 1
Represenwntiative C.I.lcs kr Type Tast.s

Type Test Sectioti Size

L*p to 2003 V multicond'.ctor tempera:.re pr d mot. tare 2.31 a tC - 14 or 12 AWG
control ennee c.r retutas.re

'SniWdec ?.ma. duto'
scal rabl* s ue ta* bein' f a' therrra' 2.td rs.l.ition 23.3 1|C or SliC -indmd a*4 cornpor ent i or

,g p. 2, ,, gg o,3 3 AWGSaogte et neuctor power cane
des, u ws event 2.4 1/C or 51/C -g
s,mulauon 14 or 12 AFC

1/C - 6. 4 or : AWG
verties! dame test 2.5.6 1/C - 14 or 12 A'.VG
sinc!es trom cable
assembly
vertica! trav name test 254 7/C - 16.14 ar 12 AWTI -

Shwv o .srs. r:s.e er terrierat are ano rnonture 23.1 1 pr.it sraided.

t,.ad irum readacondueror resistance 16 AWG or actual cat..e
signas esMe thermal and rad stion 2.3.3 -

errmure
d m gn h aegent 2.4
simulation -

vertical Nme rest 2.5.6
Cosual, treaua6 er scn.ocratu v as: woist.are 23.1 actua. s;ze
specias mstruaans c=We resatance -

taerral and radiauon 2.3.3
esposure

desgn base event 2.4. -

simulataan
verticas name test 2.56
siniles from caule -
ise-mWe

Since pa:r turuoc apte terr.reretare ano moistias 2.3.1 2A,- 20 A%si or actuas
extension crble raahtae:e sne af sma:ler _

therm:" and ra:$iations 2.3.2
erposs re

--- deWgn basis a vent 24 _
simulassaa
vertical tray name test 1.5.4
vertican Dame test su pes 2.5.6
from caole assen&y _

2001-16 000V power esbie vertical tray name test 2.5.4 6 AWG (2-5kV)
1/C trialeaed and multiennduct w 2/O or 4 /O or

~4 /o (2-15k V)
- . _ _

__

l
-

, .

I

In Lieu of the detailed descrintion discussed above it would be accentablei

for the licensee to obtain certification from the mainfacturer identifving

what test report (s) acolv to the Cables furnished for incen11arinn.

I

- - . - -
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. X
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6 NRC Contr:ct No. NRC-03-79-118
L0hd ranklin Research Center FRC Pr: Ject No. C5257

Paga

A Division of The Frankbn Institute FRC Assignment No.13 |c
20th and Race Streets. Phila.. Pa. 19103 (215) 4481(XX) FRC Task No. _6/6 I

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Nl

EQUIPMENT ITEM NO. 41
ELECTRICAL CABLE, CONTROL LOCATED IN THE CONTAINMENT, ELEV.118'0"
OKONITE, MODEL NOT STATED

REQUIRED OPERATING TIME: 4 HOURS

TER CHECKFMEET NO. 41
LICENSEE REFERENCE (S): 2103, 4577

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.20.8 [51
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.19.6 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.18.8 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.3.9 [5] '

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.12.7 [5]

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

(R) ,h I, QM, RPN, EXN, SEN, QI, RPS, None,R, T, RT, P, H, S,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:
>

Contents Checksheet Page No,

i

Equipment Item la 2 51 ,yy 3

Summary of Licensee Responses to the NRC SER lb

Equipment Environmental Qualification Summary Farms 2

Licensee Response to NRC SER 3a, % , L, 3d

System Consideration Review 4c , 45, ic, id, 40, if

Equipment Environmental Qualification Review h, 55, Sc, 5d, 5;, Sf,
5'; , 55, Si, 5j

i
| Installed TMI Lessons Learned Implementation h, 55

| Equipment Summary

|

| Maintenance and Replacement Schedule Summary 7a, 7b, 7;

I

|
_ _ _
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A NRC Contract N c. NRC-03-79-118 |
bb) Franklin Reseirch Center FRC Project N2.C5257 Paga ,

A Dnnsson oi The Frankhn tnstitute FRC Assignmenftg.13 | a, 1

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

EQUIPMENT ENVIRONMENTAL QU ALIFICATION REVIEW OF EQUIPMENT ITEM NO. AL

EQUIPMENT ITEM NO. 41 (CONTINUED)
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.11.7 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.10.5 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.9.11 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.8.4 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.7.4 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.6.11 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.5.4 [5]

"BESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITD4(S) ONLY:
(Se ection 3 of this TER for Legend)

R, T, QT, P, H, CS, A, S, (R) , M, I, QM, RPN, EXN, SEN, QI, RPS one,

Not stated, Not a icable

LISTING OF APPLICABLE CH SHEETS:

Contents Checksheet Page No.

Equipment Item la

. SummaryofLicenseeResponsestotp RC S lb

Equipment Environmental Qualification Summary Fo 2

Licensee Response to NRC a, 3b, 3c, 3d

System Consideration Re 4a, , 4c, 4d, 4e, 4f
/

Equipment Environ;ndntal Qualificatior. Review Sa, 5b, , 5d, Ee, Sf,
Sg, Sh, Si, j

InstalledM' I Lessons Learned Implementation 6a, 6b

Equipmen't Sunnary

enance and Replacement Schedule Summary 7a, 7b, 7c
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6,b) r:nklin Rsse:rch Centsr NRC Contract Ns. NRC-03-79-118
UU FRC Prcject No. C5257 Peg 3 i

A Dr. mon of The Frtnkhn Inst: tuts FRC Assignment No,13 Ib20th and Race Streets. Phila.. Pa 19103 (215) 448-1000 FRC Task No. 6/#
y

EQUIPMENT ENVIRONMENTAL QUAUFICATION REVIEW OF EQUIPMENT ITEM NO. 4/

SUMMARY OF LICEN3EE RESPONSES TO THE NRC SER - ONLY CHECXED ITEMS ARE APPLICABLE:

$ Tne Licensee (has/Mr :t: provided a response to the SER concerns. *

g The Licensee (has/h : :n; 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 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 ites
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. (Schedale for accomplishing the corrective
action,

| .)

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

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

,
!

I.a Qualified II.c Qualified Life Deficiency
_I . b Modification III.a Exempt
III.a Onatifiration Not Establt g III.b Not in Scope
II.b Not Qualified IV Documentation Not Available

_ _ _ _ _ _ _ _ _ ._ _ _ _ __ . -



A_ NRC Contract N2. NRC-03 %118
dNFr:nklin R:seirch Ccntir FRC Project No. C5257 P;g3

A Dimion of The Frinkhn Instituti FRC AssignmeniNO.13 2
20th and Race Streets. Phda . Pa 19103(215) 44& l0 @ FRC Task No. 6 If'

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. E
1

EQUIPMENT ENVIRONMENTAL QUALIFICATION SUMMARY FORM

DESIGNATION: |

NRC REQUIREMENTS X = DEFICIENCY )

Documented Evider ce of Qualification Adequate

Adequate Similarity Between Equipment and Test Specimen Established g
Aging Degradation Evaluated Adequately
Quelified 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 .\dequate
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

II.a Equipment Qualification Not Established M
II.D Equipment Not Qualified
II.c Equipment Satisfies All Requirements Except. Qualified Life

or Replacement Schedule Justified
III.a Equipment Exeinpt From Qualification
III.o Equipment Not in the Scope of the Qualification Review
IV Documentation Not Made Available

|
f 6 A,,,, p 4 Y M ,

|

-- _. _ _ _ _ - - _ _ -. .-___ - -.__ - - - _-- - - - _
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FRC Assignment No.13[ 3aA Divmon of The Frankhn Institute

FRC Task No. 8120th and Race briets Phda . Pa. 19103 (215) 448-1000

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. !O

LICENSEE RESPONSE TO NRC SER

~
COi100NENT: roWI.R and cottutus. CAaLES

-

.

NitC perictENCY APCo REry0?8SE
.

ACING ITre test accelerited aging methods were used to thermally age cable.
Arnhenius techt.1 ques were used to determino a qualified life. The at,e=
susceptible materials were identified and an evaluation was made of
the ir ar..itug charseteristice. Based on this methodology a qualified life
of 40 p. ora was eletermined for inside and outside containment.

Citrat1 CAL SPRAY nc .leemical spiay courent ration utillzed in the equipennt qualificattoa
teu t t'ir, f roni .no I..r thig equipeent v.w 10.000 pine (Mer: tmonite lieport
141.) Wia horic act 1 concuatration esceeds the Farley FSAR value of
2000 ppen.

00ALIFICAs10lt
Tut! We qualittration time for these cables is 30 days plus 100 days post

IJUE. Ee Component Evaluation Work Sheets indicated 4 hours only to
show that the specified operating tima of a hours had been met.

HAPCIN IEEE 323-1971 did not require that any specific margin be included in
estatiishing the test parameters. Ilouever, the follouing mata;1us can be
identifieda

(a) Tempe.rature - 11.e 324' F qualification test condition exceeds
the 300' F required temperature by 24*.F thus adequate margia
has been demonstrated.

(b) Freeaure - We 94.7 psia quellfication test casulitien provides
adequate margin above the naminise calculated Taricy, Unit 2
containment piessure of 62.2 psia.

0 '(c) Radiation - W o 2 x 10 Rads. quali fication test condition
provides adequate margin above the specified Farley, Unit 2 '

7 Rads.containment Icvel of 5 x 10
, .

. 'Therefore, adequate margin <xists.
t.

i

. _ _ _ _. _ _ _ _ _ _ _ _
__ =



i

l

i

TER-C5257-518

5. CONCLUSIONS

The tabulations in 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
,

available qualification documentation provided by the Licensee, complemented
in several cases by other relevant technical information. The major

qualification deficiencies that have been identified and the results of the

evaluation are shown in the Equipment Environmental Qualification Summary
Forms (Tables 4-1, 4-2, 4-3, and 4-4) .

Although Sections 4.3, 4.4, and Appendix C of this report present a

detailed 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 conclueions and concerns reached as a result of
the review which require special attention. These concerns are summarized
below.

Equipment Item Nos. 18 and 20 have been assigned to NRC Category II.b.

Thsse Gems flood level detectors exhibited severe anomalies luring testing,

and failure occurred approximately 90 minutes into the test.

On June 23, 1982, the Licensee provided the following response concerning
TMI Action Plan equipment [20]:

i

" Alabama Power Company has performed a review of the location of all TMI
Action Plan equipment and has identified the equipment requiring

, environmental qualification. The accompanying Master Lists and System
| Component Evaluation Work Sheets to this chapter identify this equipment

and verify its qualified status. Below is a discussion of each of the
! sections provided in thic chapter.

Inadequate Core Cooling; NUREG-0737, II.F.2

Instrumentation and equipment associated with inadequate core cooling is
addressed by R.G. 1.97. In accordance with letter dated November 16,
1981, Alabama Power Company committed to respond to the Regulatory Guide
upon the promulation of the associated draft licensing documents that

nidin Research Center
A D%esson of The Frenidn Inseouse

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



. ._ _ __ ._. ._

TER-C525 7-518

would affect the design (e.g. , NUREG-0801, -0799, -0814, -0835) . Following
the preparation and implementation of a design for an integrated system to

; satisfy the various licensing requirements in this regard, Master Lists
and SCEWS will be prepared.

:

Reactor Coolant System (Head Vent); NUREG-0737, II.B.1

Four (4) solenoid valves, Target Rock Model 79AB001, are undergoing
qualification testing and, upon completion of the test and subsequent
evaluation, the associated SCEWS will be updated. All other equipment
located in a possible harsh environment have adequate documentation to
demonstrate their capability to function in the most limiting post-
accident environment postulated for Farley Nuclear Plant - Unit 2.

.

Pressurizer Safety and Relief Valve; NUREG-0737,11.D.1

Master listc and SCEWS are provided, herein, to verify the status of
qualification of all equipment located in a possible harsh environment.
Four (4) solenoid valves, ASCO model HTX8302A22V, lack adequate qualifi-
cation documentation. The solenoids are scheduled to be replaced at the
next outage of suf ficient duration to complete the planned modification.
All other equipment located in a possible harsh environment have adequate
documentation to demonstrate their capability to function in the most
limiting post-accident envircnment postulated for Farley Nuclear Plant -
Unit 2. ,

Pressurizer Safety Valve Position Indication; NUREG-0737, II.D.3

Master lists and SCEWS are provided, herein, to verify the full
qualification of all equipment located in a possible harsh environment.

High Range Containment Radiation; NUREG-0737, II.F.1.3

A test report regarding the Victoreen Radiation Detectors was recently
completed and evaluated by Alabama Power Company subsequent to their
installation. The review of the test report indicates the installation of

i a water-tight fitting is necessary to protect the cable connection and to
establish similarity with the test specimen. The design of the
water-tight fitting has been initiated and will be implemented at the next
outage of sufficient duration to complete the modifications. All other
equipment located in a possible harsh environment have adequate
documentation to demonstrate their capability to function in the most
limiting post-accident environment postulated for Farley Nuclear Plant -
Unit 2.

Hydrogen Recombiner System; NUREG-073 7, II.E.4.1

As stated in Alabama Power Company letter dated January 14, 1981, Earleyt

Nuclear Plant does not utilize external hydrogen recombiners. Dedicated
hydrogen penetraticas are therefore not applicable to Farley Nuclear

5-2

000 Franklin Research Center
A DMeson of The Frenten inmutume
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Plant. The qualified status of equipment associated with the hydrogen
recombiner system located in the containment or Farley Nuclear Plant is
verified in a previous NUREG-0588 response, Section C.2.7, dated July 1,
1981.

Containment Water Level; NUREG-0737, II.F.1.5

Master Lists and SCEWS are provided, herein, to verify the status of
_

qualification of all equipment located in a possible harsh environnent.
Two (2) level transmitters, GENS-Delaval model E454854-323, are undergoing
qualification testing, and upon completion of the test and subsequent
evaluation, the associate'd SCEWS will be revised. All other equipment
located in a possible harsh environment have documentation to demonstrate ,

their capability to function in the most limiting post- accidenti

environment postulated for Farley Nuclear Plant - Unit 2.

Auxiliary Feedwater System; NUREG-073 7, II.E.1.2

The status of qualification for equipment associated with the auxiliary
,

feedwater system is verified in a previous NUREG-0588 response, Sec tion
C.2.16, dated July 1, 1981.

Containment Isolation Dependability; NUREG-073 7, II.E.4.2
i

The qualified status of equipment associated with containment isolation is
verified in previous NUREG-0588 responses, dated July 1 and December 28,.

1981, Sections C.2.3, C.2.4, C.2.6, C.2.9, and C.2.11 through C.2.20.
Chapter 3 of the December 28, 1981 response identified two (2) solenoids

,

located in the containment that lack adequate qualification documents and
are scheduled for replacement during the first refueling outage. The
solenoids are utilized to provide isolation of a cooling duct that is
wholly enclosed within the containments and does not penetrate the
containment boundary. The solenoids are not necessary to provide
containment isolation or to satisfy the requirements of NUREG-0737, and

| are not considered an outstanding item in this regard.

Automatic PORV Isolation Sys tem; NUREG-0737, IE.K.3.1

As stated in Alabama Power Company letter dated May 26, 1981, Alabama
,

: Power Company letter dated May 26, 1981, Alabama Power Company has
reviewed the Westinghouse Owners Group report regarding this issus and has
determined that an automatic PORV isolation system would not appreciably ;|

enhance protection against a PORV LOCA and no modifications are
necessary. Consequently, no environmental qualification documentation is
necessary.

!

Automatic Trip of RCP's; NUREG-0 37, II.K.3.5
|
,

As stated in letter dated January 14, 1981, it is the opinion of Alabama
Power Company that resolution of this issue will be achieved without any

J
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design modifications. The Westingho',se Owners Group has provided the NRC
Staff the results of model analysee regarding this issue. In the event
that an automatic system to trip the reactor caolant pumps is required
af ter the NRC determination of model acceptability, environmental
qualification of associated electrical equipment will be prepared upon
system installation, as necessary.

The SCWS provided for TMI Action Plan equipment reflect the most recent
peak containment t.emperature and pressure postulated to result for a LOCA
or HELB. The analyses of the pressure / temperature recponse were performed
in association with Technical Specification 3.6.2.3, Contair.- ment Cooling
System. The Safcty Evaluation Report in Alabama Power Company's letter
dated August 17, 1982 provides the basis that environ- mental
qualification of Unit 2 containment equinment is not invalidated as a
result of this analysis, and this matter is not an unreviewed safety
question. The most recent containment temperature and pressure responses
are attached as Figures 1 and 2. SCEWS of containment equipment addressed
in previous NUREG-0588 submittals will not be revised."

,
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|
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6. REFERENCES

The references listed in this section of the report were used to develop
ths Equipment invironmental Qualification evaluation for this plant. The ~

raferences have been separated into two lists: (1) Plant-Specific References
and (2) Plant Generic References. All non-generic documents are listed on the

'

" Plant-Specific References" list. All qualification documents that could be
applica$le to equipment installed in several plants were listed on the " Plant
Ganeric References" list. These documents include topical reports, test
raports, component and material analyses, etc. cited by the Licensee as evidence
of qualification in accordance with the documentation reference instructions
established by IE Bulletin 79-01B. Since these documents were compiled by a
computer data base, the citation numbering was computer generated and the same
document 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
bracketed number; the reference numbers are not presented in sequential order.

I

l

|
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PLANT-SPECIFIC REFERENCES

1. F. L. Clayton, Jr.
Letter to A. Schwencer, NRC
Subject: Joseph M. Farley Nuclear Plant - Unit 2

Environmental Qualification Review
Alabama Power Co. , 30-Oct-80

,

2. Clarification of TMI Action Plan Requirements
USNRC, 00-Nov-80
NUREG-0737

3. F. L. Clayton, Jr. and R. P. Mcdonald
Letter to A. T. Schwencer, NRC
Subject: Farley Nuclear Plant - Unit 2

Environmental Qualification Review (NUREG-0588)
Alabama Power Co., 20-Feb-81

4. Office of Nuclear Reactor Regulation
Safety Evaluation Report for Alabama Power Company
Joseph M. Farley Nuclear Plant Unit 2
USNRC, 00- -81

5. F. L. Clayton, Jr.
Letter to B. J. Youngblood, NRC. Subject: Joseph M. Farley
Nuclear Plant - Unit 2; NPF-8 License Condition 2.C.(18)(b)
(Revision 4 of Response to NUREG-0588. attached)
Alabama Power Co., 01-Jul-81

6. F. L. Clayton, Jr.
Letter to S. A. Varga, NRC. Subject: Joseph M. Farley
Nuclear Plant, Unit 2; Environmental Qualification of
Safety Related Electrical Equipment; Revision 5
Alabama Power Co., 28-Dec-81

7. G. Lainas
Letter to A. Schwencer, NRC. Subject: Electrical
Equipment Environmental Qualification
USNRC, 19-Feb-80

'

8. Environmental Qualification of Electrical Equipment,

USNRC/IE, 14-Jan-80
IEB 79-OlB

9. Environmental Qualification of Class 1E Equipment
USNRC, 29-Feb-80
IEB 79-OlB, Supp. 1

i
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10. N. C. Moseley
j Letter to B. H. Grier et al. , NRC. Subject: Supplement

No. 2 to Bulletin 79-01B, Environmental Qualification of

Class lE Equipment
USNRC, 29-Sep-80'

11. N. C. Moseley
Letter to B. H. Grier et al., NRC. Subject: Supplement
No. 3 to Bulletin 79-OlB, Environmental Qualification
of Class lE Equipment
USNRC, 24-Oct-80

12. S. J. Chilk
Memorandum and Order Pursuant to Union of Concerned
Scientists Petition for Emergency and Remedial Relief
USNRC, 23-May-80
CLI-80-9.1

13. D. G. Eisenhut
Letter to All Power Reactor Licensees, Applicants, and Vendors
Subject: Environmental Qualification of Safety-Related
Electrical Equipment; NRC Staff Positions
USNRC, 20-Apr-82
Gen. Ltr. 82-09

.

14. A. J. Szukiewicz
~

Interim Staff Position on Environmental Qualification of
Safety-Related Electrical Equipment; Including Staff
Responses to Public Comments
USNRC, 00-Jul-81
NUREG-0588, Rev.1

i

| 15. F. L. Clayton, Jr.

| Letter to S. A. Varga, NRC. Subject: Joseph M. Farley
Nuclear Plant Unit 2; Environmental Qualificationi

Alabama Power Co., 02-Mar-82

16. J. L. Vota
Letter to 0. D. Kingsley, Alabama Power Company
Subjec t: Joseph M. Farley Nuclear Plant Units 1 and 2

l Equipment Environmental Qualification
| Wes tinghous e , 19-Feb-82
| APW-A-5894
|

17. J. C. Miller
Letter to H. O. Thrash, Alabama Power Company

| Subjec t: J. M. Farley Units 1 and 2
Safety Evaluation on Equipment Qualification'

Westinghouse , 19-Feb-82
ALA-82-506
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18. F. L. Clayton, Jr.
Letter to S. A. Varga, NRC. Subject: Joseph M. Farley

Nuclear Plant - Units 1 and 2 Environmental Qualification
Alabama Power Co. , 23-Apr-82

19. O. D. Kingsley , Jr.
Letter to C. J. Crane, FRC. Subject: Joseph M. Farley
Nuclear Plant - Units 1 and 2; Environmental Qualification
of TMI Action Plan Electrical Equipment
25-Jun-82
NT-82-0775

20. F. L. Clayton, Jr.
Letter to S. A. Varga, NRC. Subject: Joseph M. Farley
Nuclear Plant - Unit 2; Environmental Qualification of
Safety Related Electrical Equipment
Alabama Power Co. , 23-Jun-82

21. 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 TML Action Plan Installed Equipment; Alabama Power,
Joseph M. Farley Nuclear Plant Unit 2
FRC, 30-Dec-81 .

.

22. 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; Alabama Power,
Joseph M. Farley Nuclear Plant Unit 2; Revision 1
FRC, 19-Jan-82

,

23. 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; Alabama Power,
Joseph M. Farley Nuclear Plant Unit 2; Revision 2
FRC, 08-Apr-82

24. 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; Alabama Power,

|
Joseph M. Farley Nuclear Plant Unit 2; Revision 3

'

FRC, 18-May-82

25. 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; Alabama Power,
Joseph M. Farley Nuclear Plant Unit 2; Revision 4
FRC, 07-Jul-82
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PLANT GENERIC REFERENCES

649. Qualification Tests of Solenoid Valves by Environmental
Exposure to Elevated Temperature, Radiation, Wear Aging,
Seismic Simulation, Vibration Endurance, Accident Radiation ...
Isomedix Inc. , 00-Jul-79

AQS21678/TR, Rev. A, Proprietary
_

687. A. E. Ellis and R. B. Miller
Environmental Qualification of Safety Related
Class IE Process Instrumentation
Westinghouse, 00-Sep-77
WCAP-9157, Proprietary ~

695. S. P. Carf agno, N. M. Burstein, and L. E. Witcher
Qualification Test of Limitorque Valve Operators in a
Simulated Reactor Containment Post-Accident Steam Environment
FIRL, 00-Sep-72
F-C3441, Proprietary

706. W. Sykes
Test Report: Limitorque Valve Actuators for PWR Services
Limitorque Corp. , 01-Dec-75

, 600456

710. R. Kraszewski and R. Miller
Topical Report: Seismic and Environmental Testing of Foxboro,

Transmitters
Westinghouse, 00-Jul-75
WCAP-8541

| 1570. J. B. Lipchak
'

Test Report: Qualification Testing of ITT/Barton
Transmitters, Production Lot No. 2
Westinghouse, 20-Dec-79
NS-TMA-2184, Proprietary

1571. J. F. Wilson
Electrical Hydrogen Recombiner for Water Reactor Containment -
Initial Development Report -for AEC/DRL
Westinghouse, 00-Jul-71

| WCAP-7709-L, Proprietary

1572. J. F. Wilson
Electric Hydrogen Recombiner for PWR Containments:
Final Development Report
Westinghouse, 00-Apr-72
WCAP-7709-L, Supp.1, Proprietary

|

|
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1573. J. F. Wilson
Electric Hydrogen Recombiner for PWR
Containments: Equipment Qualification Report

i Westinghouse, 00-Sep-73
WCAP-7 70 9-L, Supp. 2, Proprietary

1574. J. F. Wilson
Electric Hydrogen Recombiner for PWR Containments:
Long Term Tests
Westinghouse, 04-Jan-74
WCAP-7 70 9-L, Supp. 3, Proprietary

1575. J. F. Wilson
Electric Hydrogen Recombiner for PWR Containments,

Wes tinghouse, 00-Apr-74,

WCAP-7709-L, Supp. 4, Proprietary

1579. J. F. Wilson
Electrical Hydrogen Recombiner for Water Reactor
Containments
Westinghouce, 00-Dec-71
WCAP-7820

1590. R. C. Herrick and L. E. Witcher
Test of a Limi~ torque Valve Operator Under a Simulated Reactor
Containment Post-Accident Steam and Chemical Environment
FIRL, 00-Nov-68
F-C2232-01

1

1620. Test of Limitorque Valve Operator to Meet General Requirements
! of an Electric Valve Actuator in Nuclear Reactor Containment

Environment
Limitorque Corp. , 02-Jan-69
600198

1789. R. N. Schuster
Low Voltage Qualification Test Report: 100 Series Electrical
Containment Penetrations
General Electric, 2? Jan-74
Proprietary

|

| 1790. Low Voltage Qualification Test Report: 100 Series Electrical
Containment Penetrations; Addendum Number 1
General Electric, 00-Mar-74
Proprietary
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1803. T. A. Bissett
Qualification Testing of Joy Axivane Fan and Reliance
Electric Motor for Class 1E Service for Nuclear Containment
per IEEE 334-1974
Joy Manufacturing Co. , 20-Mar-80
X-604, Rev.

'1887. N. M. Burstein and L. E. Witcher
Technical Report: Test of a Liquid Level Sensor Under Conditions
Simulating a Loss-of-Coolant Accide.nt Within the Containment

l of a Nuclear Power Generating Station
FIRL, 00-Ma r-74
F-C3834

1888. Supplementary Test of a Liquid Level Sensor Under Conditions
Simulating a Loss-of-Coolant Accident within the Containment of a
Nuclear Power Generating Station
FIRL, 00-Mar-74
F-C3834, Suppl.

2103. F. M. McAvoy
3

Aging, Exposure ta 200 Megarads of Gamma Radiation and
Accident Condition Qualification Testing of Power Cables,
Control Cables and Splice
Okonite Co. , 29-Feb-72

E. R. 141

2587. N. M. Burstein
Environmental Exposure of Liquid Level Sensor
Isomedix Inc. , 00-Nov-75

2883. G. L. Kawasaki
Qualification Type Test Data Report for Class lE Victoreen
High Range Con;ainment Radiation Area Monitor System
Victoreen, Inc., 19-Jun-81

950.301

| 3293. J. R. Bendokaitis
Qualification of EA180 Series Limit Switches for Use ini

Nuclear Power Plants in Compliance With IEEE Standards
323-1974, 382-197'. , and 344-1975
NAMCO Coatrols, 28-Aug-80
QTR 105, Rev. 1

i 3403. Qualification of Okonite Ethylene-Propylene Rubber
i insulation for Nuclear Plant Service

Okonite Co. , 03-Jul-78
!
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3836. T. M. Anderson
Letter to J. F. Stolz, NRC. Subject: Transmittal of Report
" Qualification Testing of Barton Pressure and Differential
Pressure Transmitters"
Wes tinghouse ,' 29-Sep-78
NS-DIA-1950, Proprietary

3950. R. A. Hall and B. G. Smith
Qualification Test Report for Four (4) NEMA 4 Enclosures for
Alabama Power Company
Wyle Labs, 08-Mar-79
44354-1

4577. Qualification of Okonite Ethylene-Propylene Rubber
Insulation for Nuclear Plant Service
Okonite Co. , 17-Feb-76
N-1

5378. Qualification Report
Wes tinghouse
WCAP-9885, Proprietary

5909. J. J. Patsey and E. L. Solem

Qualification of NAMCO Controls Limit Switch Model EA-180
to IEEE Standards 344 ('75), 323 ('74) and 382 ('72)
Acme-Cleveland Dev. Co. , 21-Nov-77
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APPENDIX A - ENVIRONMENTAL SERVICE CONDITIONS

-

The specific environmental service conditions corresponding to different

plant locations that were used in this technical evaluation are stated in this -

appendix, based upon the information presented in the Licensee's submittal [5].

The temperature and pressure profiles concained herein form the basis for
the temperature and pressure noted by the Licensee in~ the " Environment
Raquired" column on the Licensee's Equipment Qualification Report Evaluation
sheets.

This appendix contains the following curves, reproduced from the Final
Safety Analysis Report Update for Joseph M. Farley Nuclear Plant Units 1 and 2:

Figure A-1. DESPG MIN ESF 1 AC, Pressure vs. Time (Licensee Figure 6.2-1)

Figure A-2. Pressure Versus Time, Steam Line Full D.E. Break, 102% Power-
(Licensee Figure 6.2-6)

Figure A-3. Temperature Versus Time, Steam Line Full D.E. Break,102%
Power (Licensee Figure 6.2-7)

| Figure A-4. Pressure Versus Time, E:eam Line 0.7 ft2 D.E. Break,102%
Power (Licensee Figure 6.2-8)

Figure A-5. Temperature Versus Time, Steam Line 0.7 ft2 D.E. Break,
102% Power (Licensee Figure 6.2-9)

! Figure A-6. Pressure Versus Time, Steam Line 0.6 fti D.E. Break,102%
Power (Licensee Figure 6.2-10)

Figure A-7. Temperature Versus Time, Steam Line 0.6 ft2 D.E. Break,
102% Power (Licensee Figure 6.2-11)

Figure A-8. Pressure Versus Time (Steam Line 0.645 ft2 Split, 10 2%
Power (Licensee Figure 6.2-12)

2 Split, 102%Figure A-9. Temperature Versus Time, Steam Line 0.645 ft
Power (Licensee Figure 6.2-13)
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Figure A-10. DEPSG MIN ESF 1 AC P/T Analysis, Long Term Containment
Pressure vs. Time (Licensee Figure 6.2-39)

Figure A-ll. DEPS MIN ESF DBA, Pressure vs. Time (Licensee Figure 6.2-40)

Figure A-12. DEPSG MIN DBA Short Term Containment Temperature (Licensee
Figure 6.2-41).

Accident Conditions Inside Primary Containment

For PWR plants, the DOR Guidelines state that the environmental service

conditions inside containment for the loss-of-coolant accident (LOCA) should
be established by the Licensee based on the FSAR analysis. In addition, for

- plants equipped with automatic containment spray systems not subject to single
component failure or delayed initiation, the Guidelines state that equipment
qualified for the LOCA environment is also considered qualified for the
postulated main-steam-line break accident (MSLB). The design of this plant
satisfies these criteria. The Licensee has stated that equipment qualified
for a LOCA environment can be considered qualified for a MSLB accident

'

environment.

Based on these considerations, each equipment item was evaluated with

respcet to the environmental service conditions presented in this appendix.

The Licensee's methodology for the development of environmental service

conditions was stated in Reference 5 as follows.

The Licensee provided the following response with respect to temperature
margins applied to the primary containment accident profile:

"The containment pressure / temperature analysis and calculations of the
equipment surface temperature in the harsh environment are performed
using the Bechtel COPATTA computer program. COPATTA was derived from the
COMTEMPT program written for the Loss-of-Fluid Test (LOFT) program. A
detailed description of COPATTA is contained in Bechtel Topical Report
BN-TUP-3, Revision 4, ' Performance and Sizing of Dry Pressure Contain-
ments.' This report has been reviewed and approved by the NRC.

The following discussion outlines the procedures used to model the
temperature response of safety-related electrical equipment followir.g a
postulated main steam line break (MSLB). The methodology which is used

- to calculate the heat transfer rates to the surf ace of a component is
taken from the NRC Interim Evaluation Model for Equipment Qualification,

A-2
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: NUREG 0588. An outline of this tethodology, which is programmed into the
! containment analysis code COPATTA, is given in section II.B.l. In

section II.B.2 the modeling of a solenoid valve typical of those used in
the Farley containment is shown to demonstrate the specific modeling
techniques used.

II.B.1 METHODOLOGY FOR SAFETY RELATED COMPONENT THERMAL ANALYSIS IN
SUPERHEATED CONTAINNENTS

Component thermal analyses may be performed to justify environmental
qualification test conditions less than those calculated during the
containment environmental response calculation. The thermal analysis
should be performed for the potential points of component failure such as

,

thin cross-sections and temperature-sensitiva parts where thermal stress-
ing, temperature-related degradation, steam or chemical interaction at

; elevated temperatures, or other thermal effects could result in failure
of the components electrically or mechanically. The heat transfer rate
to components is calculated as follows:

a. Condensing heat transfer rate

q/A = hcd * (T -T)s w ;

where q/A = component surface heat flux
' ,

hed = the larger of 4x Tagami Correlation or 4x
i

Uchida Correlation

T = saturation temperature (dew point)s

T = component surface temperature.v

Both the Uchida and Tagami Correlations are empirical condensing heat
transfer relationships. The Uchida Correlation is based on the ratio
of steam to air masses. The Tagami Correlation is based on the free
containment volume and the ratio of instantaneous to maximum energy

release rates.'

b. Convective heat transfer
1

A convective heat transfer coefficient should be used when the
| condensing heat flux is calculated to be less than the convective
! heat flux. During the blowdown period, a forced convection heat

transfer correlation is used. For example:

Nu = C (Re)n

where Nu = Nusselt No.
Re = Reynolds No.
C,n = empirical constants dependent on geometry and

Reynolds No.
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The velocity used in the evaluation of Reynolds Number is
determined as follows:

| V = 25 b D
V
CONT

where V = veolcity in ft/sec
= the blowdown rate in Ibm /hr| MBD

3
VCONT = containment . volume in f t

Af ter the blowdown has ceased or reduced to a negligibly low value, a
natural convection herat transfer correlation is acceptable. However, use
of a natural convection heat transfer coefficient must be fully justified

whenever used (hconvection = 2.0).

II.B.2 COMPONENT MODELING

As an example of the modeling techniques used, the model of a three-way
direct-acting solenoid valve manufactured by the Automatic Switch Company
is presented in this section. This soleaoid valve is typical of those.in
the Farley containment. Figure 1 [ Figure 4-1 of this TER] shows several
scaled views of the component including its internal construction. The
critical region to be analyzed here is the upper housing, a four inch
diameter circular cylinder, which contains the core assembly and coil
used to energize the valve. <

,

An implicit finite difference solution of the one-dimensional multi-
region transient heat conduction equation is employed to determine the
component's thermal response.

Mesh points, which define the length of nodes, are placed so that they
lie on the external boundaries of the component, at the interface between
materials, and at equal intervals between the interfaces ar.d boundaries.
The COPATTA computer code used for this analysis allows up to 20 material
regions and 101 mesh points per compcnent. A component is modeled, as
appropriate, in a rectangular, a cylindrical, or a spherical geometry.

Figure 2 [ Figure 4-2 of this TER] is a diagram of the valve, modeled as a
cylinder vith the center line on the lef t and the cylinder surface on the
right. ine material regions from left to right correspond to the steel
core assembly with 15 nodes, the copper coil with 10_ nodes, the steel
coil housing with 10 nodes, the air gap separating the coil and housing

I with 40 nodes, and the painted steel upper housing with 15 nodes in the
steel and 5 nodes in the paint.

Typical thermal conductivities and volume:.ric heat capacities for each
material are also given in Figure 2. The valves characteristic length of

2.75 inches,.the height of the solenoid valve, is used in the calculation
of the time dependent convective heat transfer coefficient described in
section iib. As the component is symmetrical, lef t side centerline

| A-4
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| boundary condition is insulated (no heat transfer). The right side
surface is exposed to the containment MSLB atmosphere.

The component's temperatura distribution is hence calculated by the
COPATTA computer code for limiting MSLB transients. From this, the
maximum surface temperature of the component can be identified and used
to determined if a component is qualified for the. MSLB environment.

I Temperatures reported as qualification temperatures were in all cases the
-measured ambient temperature. However, analysis shows that for the

! qualification test steam envrionment, the equipment surface temperature !

and ambient temperature are essentially identical. Using the calculation
methodology previously described the surface temperature was calculated.

as. a function of autoclave temperature and time. For this analysis only-

lx Uchida is used to conservatively calculate the heat transport to the
'modelled components.

The component's surface temperature approaches within 3*F of the ambient
temperature in no more than.about 200 seconds in a saturated steam
environment. This is true of all the components types modelled. Since
the qualification test procedure for all components maintained the
temperature above the qualification temperature for a period of at least
20 to 240 minutes, we judge the components to be qualified.

Component Evaluation Worksheets will not be updated to reflect the higher'

equipment surface temperature expected due to the MSLB event. These
higher temperatures have been reported in Table B.1-1.'.'

! With regard to submergence inside containment, the Licensee stated:

, "Of the 51 safety related electrical components previously identified as
? having a potential for becoming submerged after a postulated event, all

but 13 nave been relocated above the flood level. These thirteen compon-,

| ents are located in the containment, and include motor operated valves,

| solenoid valves and limit switches. In all cases, they will have
performed their safety function before becoming submerged. Refer to
Table II.C-1 for a comparison of operacing time vs. submergence time. A|

' failure mode and effects analysis for the three types of components is
also provided.

To assure that those components potentially exposed to submergence will
,

| have completed their safety related function prior to being submerged,
l the rate of containment flooding was calculated. Then, based on the

equipment elevation, the time to submergence was determined. The results
are presented below:

nklin Research Center
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TABLE II.C-1
l

Component El. Time to Function Time to Submergence

Q2E21ZS8149A 111' 30 sec. 1260 sec.
.

Q2E21ZS8149B lil' 30 sec. 1260 sec.

Q2E21ZS8149C 111' 30 sec.. 1260 sec.

Q2E21V038A (MOV8808A) 111'-6" 30 sec. 1390 sec.

Q2E21V038B (MOV88083) 112'-6" 30'sec.- 1660 sec.

Q2E21V038C (MOV8808C) 113'-6" 30 sec. 1950 sec.

N2G21SV1003B 110' 30 sec. 983 sec.

N2G21ZS1003B 110' 30 sec. 983 sec.
,

,
'

N2G21ZS3376 109' 30 sec. 714 sec.

N2G6215V3376 109' 30 sec. 714 sec.
. .

Q2E21SV8149AB 111' 30 sec. 1260 sec.

Q2E21SV8149BB 111' 30 sec. 1260 sec.

Q2E21SV8149CB 111' 30 sec. 1260 sec."

With regard to chemical spray, the Licensee stated [5]:

"In all cases the chemical spray portion of the equipment qualification
| tests stilized a boric acid aolution concentration that meets or exceeds
! the Farley FSAR value of 2000 ppm boric acid. These concentrations are

further delineated in Section III of this appendix."

| With respect to radiation values inside primary containrent, the Licensee
stated:

"The range of required values outside the containment used to specify
limiting radiation levels within the auxiliary building has been provided
previously in Section C.4 of the NUREG 0588 submittal. The source term
methodology associated with post-LOCA recirculation fluid lines was used
to establish dose rates and integrated doses for each affected component.
The radiation qualification level of each component was then compared to
the calculated dose."

,

l

|

I
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E

APPENDIX B - LISTING OF SAFETY-RELATED ELECTRICAL EQUIPMENT
_

The following table lists the groupings of safety-related electrical

equipment items for the Farley Nuclear Plant Unit 2. 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 Licensee [5, 6].

The Licensee identified an ext:2nsive list of safety-related electrical

equipment in various locations of the plant. The equipment listed by the
Licensee was analyzed, and all identical equipment located within plant areas
that are exposed to the same environmental service conditions was grouped
toge ther and designated an " 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 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 numbers,
required operating time, and applicable qualification documentation references.
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,

EQUIPMENT ITEM NO. 1
MOTORIZED VALVE ACTUATOR IDCATED IN TE MAIN STEAM ROOM, EEV. 137'5"'

LIMITORQUE MODEL SMB; SIZES 1, 4T l

REQUIRED OPERATING TIME: 1 HOUR
TER C5fECKSHEET NO.1
LICENSEE REFERENCE (S): 706
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3232A, B, C; (Q2N21V001A-B ,

B-B, C-B))
SERVICE: FEEDWATER SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.15.2 [5] i

FUNCTION (PLANT ID): CONTAINENT ISOLATION (MOV3350A, B, C; (Q2N23V001A, B,
C))

SERVICE: AUKI.LIARY FEEDWATER
LICENSEE SUBMITTAL: SCEW(S): C.2.16.3 [5]

'

EQUIPMENT ITM NO. 2
MOTORIZED VALVE ACTUATOR IDCATED IN THE CONTAIMENT, ELEV. 111'6"

'

LIMITORQUE MODEL SMB4
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 2
LICENSEE REFERENCE (S): 695, 1590

FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV8088A, B, C; (Q2E21V038A, B,

C))
SERVICE: CVCS

'
-

LICENSEE SUBMITTAL: SCEW(S): C.2.9.4 [5]
t

f
EQUIPMENT IT M NO. 3i

i MOTORIZED VALVE ACTUATOR IDCATED IN THE CONTAIMENT, ELEV. 126'6"

| LIMITORQUE MODEL SMB; 3IZES 00, 000
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 3
LICENSEE REFERENCE (S): 706 ,

FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3660, MOV3318B; (Q2E14V002,
004))

SERVICE: CONTAI MENT COOLING
LICENSEE SUBMITTAL: SCEW(S): C.2.6.4 [5]
FUNCTION (PLANT ID): CONTAINENT ISOLATION (MOV8112 (Q2E21V249A))
SERVICE: CVCS/ SAFETY INJECTION
LICENSEE SUBMITTAL: SCEW(S): C.2.9.7 [5]
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3872A, B (Q2E22V001A, B))

,
SERVICE: COMBUSTIBLE GAS CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.10.3 [5]'

FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3536 (Q2E23V021))
SERVICE: COMBUSTIBLE GAS CON 1ROL
LICENSEE SUBMITTAL: SCEW(S): C.2.ll.3 [5]
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3530 (Q2E23V003))
SERVICE: COMBUSTIBLE GAS CONTROL
LICENSEE SUBMITTAL: 'SCEW(S): C.2.ll.4 [5]

O
j
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EQUIPMENT ITEM No. 3 (CONTINUED)
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3528A, B, C, D (Q2E23V022A, B,:

C, D))
SERVICE: COMBUSTIBLE GAS CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.11.5 [5]
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3835A, B (Q2E23V025A, B))
SERVICE: COMBUSTIBLE GAS CON'IROL
LICENSEE SUBMITTAL: SCEW(S): C.2.11.5 [5]
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3441A, B, C, D (Q2P16V207A, B,

C, D))
SERVICE: WATER
LICENSEE SUBMITTAL: SCEW(S): C.2.19.3 [5]
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3131 (Q2P16V081)-)
SERVICE: COOLING WATER

'

LICENSEE SUBMITTAL: SCEW(S): C.2.19.4 [5]
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (MOV3046 (Q2Pl7V097))
SERVICE: COOLING WATER
LICENSEE SUBMITTAL: SCEW(S): C.2.20.2 [5]

j EQUIPMENT ITEM NO. 4
SOLENOID VALVE IDCATED IN THE CONTAIMENT, ELEV.110'0"

j ASCO MODEL NP SERIES
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET No. 4
LICENSEE REFERENCE (S): 649
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2E21SV8149AB,

BB, CB)
LICENSF.E SUBMITTAL: SCEW(S): C.2.9.8 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (N2021SV1003B)
LICENSEE SUBMITTAL: SCEW(S): C.2.12.4 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2G21SV3376)
LICENSEE SUBMITTAL: SCEW(S): C.2.12.2 [6]

EQUIPMENT ITEM No. 5
SOLENOID VALVE IDCATED IN THE MAIN STEAM ROOM, ELEV.135'0"
ASCO MODEL NP SERIES
REQUIRED OPERATING TIME: 10 MINUTES
TER CHECKSHEET NO. 5
LICENSEE REFERENCE (S): 649
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2N25SV3772A,

B, C)
LICENSEE SUBMITTAL: SCEW(S): C.2.17.2 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2N23SV3223AA,

JA, C A; 3227AA, BA, CA)
LICENSEE SUBMITTAL: SCEW(S): C.2.16.5 [6]
FUNCTION (PLANT ID): ACTIVATE AIR OPERATED VALVE FOR ISOLATION (Q2N12SV3235A,

B)
LICENSEE SU3MITTAL: SCEW(S): C.3.14.4 [6]

b 5 "
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EQUIPMENT ITEM NO. 5 (CONTINUED)
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION '(Q2N12SV3234A,

B)
LICENSEE SUBMITTAL: SCEW(S): C.2.14.2 [5]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2NilSV3369AC,

BC, C C; 3370AC, BC, CC)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.8 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2NilSV3368AA,

; BA, C A; 397 6A, B, C)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.7 [6]

EQUIPMENT ITEM NO. 6
SOLENOID VALVE WCATED IN THE CONTAIMENT
TARGET ROCK MODEL 79AB001
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 6
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): REACTOR VESSEL HEAD VENTILATION (62B13SV2213A, B; 2214A,

B)
LICENSEE SUBMITTAL: SCEW(S): TMI-2.2 [6, 11, 19]

EQUIPMENT ITDi NO. 7
SOLENOID VALVE IDCATED IN THE CONTAlltiENT, EIEV. 89'4"~

;

AUTOMATIC VALVE MODEL C54394

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 7

| LICENSEE REFERENCE (S): NOT CITED
i FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2E12SV3999A,

B)
LICENSEE SUBMITTAL: SCEW(S): C.2.6.7-[6]

j
|

EQUIPMENT ITEM NO. 8
SOLENOID VALVE IDCATED IN THE CONTAlltiENT, EIIV.129'0"
ASCO MODEL NP SERIES
REQUIRED OPERATING TIME: 1 HOUR

TER CHECKSHEET NO. 8
LICENSEE REFERENCE (S): 649

| FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2B31SV8047)
LICENSEE SUBMITTAL: SCEW(S): C.2.3.2 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2G21SV7126)
LICENSEE SUBMITTAL: SCEW(S): C.2.12.5 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2E21SV8871,

8149AB , BB, CB)
LICENSEE SUBMITTAL: SCEW(S): C.2.9 5 [6]
FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATH)N (Q2P13ZS2867B,

2866B )
LICENSEE SUBMITTAL: SCEW(S): C.2.6.6 [6]

B-4
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EQUIPMENT ITEM NO. 8 (CONTINUED)
FUNCTION (PLANT D): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2Pl7SV3443)
LICENSEE SUBMITTAL: SCEW(S): C.2.20.5 [6]'

FUNCTION (PLANT D): - ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2P17SV3184)
LICENSEE SUBMITTAL: SCEW(S): C.2.20.3 [6]
FUNCTION (PLANT D): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2P15SV3103,

3766, 3 179A, B, C)
LICENSEE SUBMITTAL: SCEW(S): C.2.18.4 [6] e

FUNCTION (PLANT ID): ACTUATE AIR OPERATED VALVE FOR ISOLATION (Q2P15SV3180A,
B, C; 3 181A, B, C; 3104; 3765)

LICENSEE SUBMITTAL: SCEW(S): C.2.18.4 [6]

EQUIPMENI ITEM NO. 9
SOLENOID VALVE IDCATED IN THE CONTAlltiENT
ASCO MODEL HTX8320A22V

REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 9
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): PILOT FOR AIR OPERATED VALVE (N2B21SV0444BA, BB; 445AA,

AB)
SERVICE: PORV
LICENSEE' SUBMITTAL: SCEW(S): TMI-3.2 [6, 11, 19]

EQUIPMENT ITEM NO.10
SOLENOID VALVE IDCATED IN THE AUXILIARY BUILDING, EIEV.121'0"
ASCO MODEL HV2063814U
REQUIRED OPERATING TIME: 1 HOUR

TER CHECKSHEET NO.10
LICENSEE REFERENCE (S): 649
FUNCTION (PLANT ID): ACTIVATE AIR OPERATED VALVE FOR ISOLATION (N2C22SV0479A,

B; 489A, B; 499A, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.6 [6]
FUNCTION (PLANT ID): ACTIVATE AIR OPERATED VALVE FOR ISOLATION (N2C22SV0478A,

,
,

'

B; 488A, B; 498A, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.5 [6];

'

EQUIPMENI ITEM NO.11
HYDROGEN RECOMBINER IDCATED IN THE CONTAlletENT, EIEV.155'0"
WESTINGHOUSE MODEL TYPE A

REQUIRED OPERATING TIME: 30 DAYS
TER CHECKSHEET NO. 11
LICENSEE REFERENCE (S): 1571, 1572, 1573, 1574, 1575.

FUNCTION (PLANT ID): HYDROGEN CONCENIRATION REDUCTION (K001A, B (Q2E17G001A,t

B))
! SERVICE: POST IDCA H2 CONTROL

LICEN3EE SUBMITTAL: ' SCEW(S ): C.2.7.2 [5]

!
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EQUIPMENT ITEM NO.12
EIECTRIC MOTOR MCATED IN THE CONTAIlttENT, ELEV.155'0"
JOY MANUFACTURING MODEL TYPE P -,

REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 12
LICENSEE REFERENCE (S): 1803
FUNCTION (PLANT ID): HYDROGEN CONCENTRATION REDUCTION (Q2E22M001A, B)'

SERVICE: POST WCA H2 CONTROL
LICENSEE SUBMITTAL: SCEW(S): C.2.10.2 [5]
FUNCTION (PLANT ID): HYDROGEN CONCENTRATION REDUCTION (Q2E19M001A, B, C, D) |
SERVICE: POST IDCA H2 CONTROL |

LICENSEE SUBMITTAL: SCEW(S): C.2.8.2 [5]
FUNCTION (PLANT ID): NOT STATED (Q2E12M001, B, C, D)
SERVICE: CONTAIMENT HEAT REMOVAL
LICENSEE SUBMITTAL: SCEW(S): C.2.6.8 [5]

EQUIPMENT ITDi NO.13 i

RTD IDCATED IN THE CONTAlletENT, ELEV. 122'9" l
'

ROSEMOUNT MODEL 176KS

REQUIRED OPERATING TIME: 14 DAYS
TER CHECKSHEET NO. 13
LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR TRIP (N2B21TE410, 413, 420, 423, 430, 433)

,

LICENSEE SUBMITTAL: SCEW(S): C.2.2.3 [6]
I

|
| EQUIPMENI ITEM NO.14

RTD IDCATED IN THE CONTAllt(ENT, EIEV.124'0"
ROSEMOUNT MODEL 176KF

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 14
LICENSEE REFERENCE (S): 687
FUNCTION (PLANT ID): REACTOR TRIP (N2B13TE412B, D; 4228, D; 432B, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.1.2 [6]

EQUIPMhMI ITEM NO.15
RADIATION DETECTOR IDCATED IN THE CONTAlleC JT, EIEV.155'0"
VICTOREEN MODEL 8771
REQUIRED OPERATING TIME: NOT STATED .

I TER.CHECKSHEET NO.15
LICENSEE REFERENCE (S): 2883
FUNCTION (PLANT ID): RADIATION MONITOR (Q2D21RE0027A-A, B-B)
SERVICE: POST ACCIDENT MONITOR
LICENSEE SUBMTTTAL: SCEW(S): TMI-5.2 [6, 11, 19]

|
,

- -- . . . . . .. _ __ ._ _ _ _ _ _ _ _ _ _



.. . . _ - . - -

_

TER-C5257-518
;

,

EQUIPMENT ITEM NO.16
PRESSURE TRANSMITTER IDCATED IN THE CONTAIMENT, E2V. 116'0"
BARTON MODEL 763 (IDT 2)
REQUIRED OPERATING TIME: 30 DAYS2

TER CHECKSHEET NO. 16
'

LICENSEE REFERENCE (S): 5378
EONCTION (PLANT ID): POST-ACCIDENT MONITOR (N2B21PT402, 403)
LICENSEE SUBMITTAL: SCEW(S): C.2.2.2[5]

! EQUIPMENT ITEM NO.17
PRESSURE TRANSMITTER IDCATED IN THE CONTAIMENT, EEV.116'0"
BARTON MODEL 764 (IDT 2)
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 17
LICENSEE REFERENCE (S): 5378
FUNCTION (PLANT ID): REACTOR 'IRIP (Q2B31PT455, 456, 457)
LICENSEE SUBMITTAL: SCEW(S): C.2.3.6 [6]

,

EQUIPMENT ITEM NO. 18
LEVEL SWITCH IDCATED IN THE MAIN STEAM ROOM, ELEV. 133'5"
DE LAVAL MODEL LS36497
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 18 '

LICZNSEE REFERENCE (S): 2587
FVJNCTION (PLANT ID): MAIN FEED PUMP TRIP (Q2N21LSH2828A, B, C; 2829A, B, C)
SERVICE: FID0D LEVEL SENSOR
LICENSEE SUBMITTAL: SCEW(S): C.2.15.3 [6]

EQUIPMENT ITEM NO.19
LEVEL SENSOR IDCATED IN THE CONTAIMENT, EMV. 80'0"
DE LAVAL MODEL XM54854323
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 19
LICENSEE REFERENCE (S): NOT CITED

l- FUNCTION (PLANT ID): LEVEL INDICATION (Q2G21LT3282A-A, B-B)
| SERVICE: CONTAIMENT SUMP

LICENSEE SUBMITTAL: SCEW(S): TMI-7.2 [ 6, 11, 19]

EQUIPMENr ITEM NO. 20
LEVEL TRANSMITTER IDCATED IN THE CONTAIMENT, EEV. 116'0"
DE LAVAL MODEL XM36495
REQUIRED OPERATING TIME: 1 HOUR

TER CHEfM:'EET NO. 20
LICENSEI, S ,FERENCE(S): 1887, 2587

FUNCTION (PLANT ID): POST-ACCIDENT LEVEL MONITOR (Q2EllLT3594A, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.5.2 [6]
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EQUIPMENT ITEM NO. 21
LEVEL TRANSMITIER IDCATED IN THE CONTAIMENT, EIEV.116'0"
BARION MODEL 764 (IDT 2)
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 21
LICENSEE REFERENCE (S): 5378
FUNCTION (PLANT ID): PRESSURIZER LEVEL (Q2B31LT459, 460, 461)
LICENSEE SUBMITTAL: SCEW(S): C.2.3.5 [6]
FUNCTION (PLANT ID): FEEDWATER CONTROL (Q2C22LT474 TO 476, 484 TO 486, 494 TO

496)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.9 [6]
FUNCTION (PLANT ID): LEVEL INDICATION (Q2N11LT477, 487, 497)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.11 [6]

EQUIPMENI ITEM NO. 22
FIDW IRANSMITIER IDCATED IN THE CONTAIMENT, ELEV. 121'0"
BARION MODZL 764 (IDT 2)
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 22
LICENSEE REFERENCE (S): 5378
FUNCTION (PLANT ID): FEEDWATER CONTROL (Q2C22FT474, 475, 484, 485, 494, 495)
LICENSEE SUBMITTAL: SCEW(S): C. 2.4.10 [6]

,

EQUIPMbNI ITEM No. 23
LIMIT SWITCH LOCATED IN THE AUXILIARY BUILDING, ELEV.121'0"
NAMCO MODEL EA180

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 23
LICENSEE REFERENCE (S): 3293
FUNCTION (PLANT ID): VALVE POSITION INDICATION (N2C22ZSO478, 488, 498, 479,

489, 499)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.4 [6]

EQUIPMENT ITEM NO. 24
LIMIT SWITCH IDCATED IN THE MAIN STEAM ROOM, ELEV. 131'7"
NAMCO MODEL EA180

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 24
LICENSEE REFERENCE (S): 3293
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2N25ZS3772A, B, C)
LICENSEE SUBMITTAL: SCEW(S): C.2.17.3 [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2N23ZS3228A, B, C; 3227A, B,

C)
LICENSEE SUBMITTAL: SCEW(S): C.2.16.4 [6]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2N12ZS3234A, B; 32'.i5A, B)
LICENSEE SIEdITTAL: SCEW(S): C.2.14.3 [6]
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EQUIPMENT ITEM NO. 24 (CONTINUED)
FUNCTION (PLANT ID): VALVE POSITION IEICATION (Q2N11ZS3369A, B, C; 3370A, B,

C)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.6 [6]
FUNCTION (PLANT ID): VALVE POSITION IEICATION (Q2N11ZS3368A, B, C; 3976A, B,

C)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.5 [6]

_

EQUIPMENI ITEM NO. 25i

LIMIT SWITCH IDCATED IN THE CONTAIMENT, EIEV.118'0" & ABOVE
NAMCO HODEL EA180

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 25 -

LICENSEE REFERENCE (S): 3293
'

FUNCTION (PLANT ID): VALVE PCSITION IlWICATION (N2831ZS8047)
) LICENSEE SUBMITTAL: SCEW(S): C.2.3.3 [6]

FUNCTION (PLANT ID): VALVE POSITION IlWICATION (Q2E21ZS8871)
LICENSEE SUBMITTAL: SCEW(S): C. 2.9.6A [6]
FUNCTION (PLANT ID): VALVE POSITION IlWICATION (Q2P13Z33196, 2867B, 3197,

2866B)
LICENSEE SUBMITTAL: SCEW(S): C.2.6.5A [6]
FUNCTION (PLANT ID): VALVE POSITION IlOICATION (Q2P17S3184, 3443, N2C22ZSO499)
LICENSEE SUBMITTAL: SCEW(S): C.2.20.4 [6]
FUNCTION (PLANT ID): VALVE POSITION IlOICATION (Q2P15ZS3104, 3103, 3765,

3766, 3179A, B, C)
LICENSEE SUBMITTAL: SCEWlS): C.2.18.5 [6]
FUNCTION (PLANT ID): VALVE POSITION IleICATION (Q2P15ZS3180A, B, C; 3181A, B,i

i C)
,

LICENSEE SUBMITTAL: SCEW(S): C.2.18.5 [6]
~

FUNCTION (PLANT ID): VALVE POSITION IEICATION (Q2E12ZS3999A, B)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.5 [6]

!

EQUIPMENI ITEM NO. 26
LIMIT SWITCH IDCATED IN THE CONTAlletENT, EIEV.109'0"
NAMCO MODEL EA180

| REQUIRED OPERATING TIME: 1 EDUR
TER CHECKSHEET NO. 26
LICENSEE REFERENCE (S): 3293

i FUNCTION (PLANT ID): VALVE POSITION IISICATIDN (N2E21ZS8149A, B, C;
I Q2E21ZS8808AB, BB, CD)
i LICENSEE SUBMITTAL: SCEW(S): C.2.9.6 [6]
| FUNCTION (PLANT ID): VALVE POSITION IlWICATION (Q2G21ZS3396, 7126;

N2G21ZS1003B)
LICENSEE SUBMITTAL: SCEW(S): C.2.12.3 [6]

|

|
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EQUIPMENT ITEM NO. 27
LIMIT SWITCH LOCATED IN THE CONTAIMENT
NAMCO MODEL EA180

REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 27

I LICENSEE REFERENCE (S): 3293
FUNCTION (PLANT ID): VALVE POSITION I!OICATION (N2831ZS0445A, 444B)
LICENSEE SUBMITTAL: SCEW(S): TMI-4.5 [ 6, 11, 19 ]
FUNCTION (PLANT ID): VALVE POSITION INDICATION (Q2B13ZS2034, 2035, 2036)
LICENSEE SUBMITTAL: SCEW(S): IMI-4.5 [ 6, 11, 19 ]

EQUIPMENT ITEM No. 28
EIECTRICAL PENEIRATION IDCATED IN THE CONTAINMENT
GENERAL ELECTRIC MODEL 100 SERIES
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET NO. 28
LICENSEE REFERENCE (S): 1789, 1790
FUNCTION (PLANT ID): CONTAIMENT ISOLATION (VARIOUS)
SERVICE: ELECTRICL PENETRATION
LICENSEE SUBMITTAL: SCEW(S): TMI-7.4 [ 6, 11, 19 ] '

FUNCTION (PLANT ID): CONTAIttiENT ISOLATON (VARIOUS)
SERVICE: ELECTRICAL PENE1 RATION
LICENSEE SUBMITTAL: SCEW(S): TMI-5.3 [6, 11, 19]

FUNCTION (PLANT ID): CONTAIMENT ISOLATION (VARIOUS)*

SERVICE: EECTRICAL PENETRATION
LICENSEE SUBMITTAL: SCEW(S): TMI-4.4 [ 6, 11, 19 ]
FUNCTION (PLANT ID): CONTAIPEIENT ISOLATION (VARIOUS)
SERVICE: ELECTRICAL PENETRATION
LICENSEE SUBMITTAL: SCEW(S): TMI-3.4 [6, 11, 19]

FUNCTION (PLANT ID): CONTAIMENT ISOLATION (VARIOUS)
SERVICE: EECTRICAL PENETRATION

i LICENSEE SUBMITTAL: SCEW(S): IMI-2.3 [ 6, 11, 19 ]

EQUIPMENI ITEM NO. 29
EECTRICAL PENETRATION IDCATED IN THE CONTAIMENT, EEV.143'0"
GENERAL ELECTRIC MODEL 100 SERIES
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 29
LICENSEE REFERENCE (S): 1789, 1790
FUNCTION (PLANT ID): CONTAIMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.20.6 [5]
FUNCTION (PLANT ID): CONTAlle(ENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.19.5 [5]
FUNCTION (PLANT ID): CONTAlltfENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.18.7 [5]
FUNCTION (PLANT ID): CONTAlle(ENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.12 [5]
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EQUIPMENT ITEM NO. 29 (CONTINUED)
FUNCTION (PLANT ID): CONTAImrNT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.11.6 [5]
FUNCTION (PLANT ID): CONTAIMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.10.4 [5]
FUNCTION (PLANT ID): CONTAIMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.9.9 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS) _

LICENSEE SUBMITTAL: SCEW(S): C.2.8.3 [5]
FUNCTION (PLANT ID): CONTAIMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
L CENSEE SUBMITTAL: SCEW(S): C.2.7.3 [5]
FUNCTION (PLANT ID): CONTAIMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.6.9 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.5.3 [5]
FUNCTION (PLANT ID): CONTAIMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.11 [5]
FUNCTION (PLANT ID): CONTAIMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.3.4 [5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.2.4 (5]
FUNCTION (PLANT ID): CONTAINMENT BOUNDARY EECTRICAL PENETRATION (VARIOUS)
LICENSEE SUBMITTAL: SCEW(S): C.2.1.3 [5]

EQUIPMENT ITEM No. 30
TERMINAL BIDCK IDCATED IN THE AUXILIARY BUILDING, EEV.121'0"
STATES MODEL TYPE ZWM
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET No. 30
LICENSEE REFERENCE (S): 3950, 4577
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2C22SV0478A-A/JB, 488A-A/JB,

498A-A/JB)
LICENSEE SUBMITTAL: SCEW(S): C.2.4.7 (5] _

EQUIPMENI ITEM NO. 31
TERMINAL BIDCK IDCATED IN THE CONTAIMENT
STATES MODEL TYPE ZWMi

| REQUIRED OPERATING TIME: NOT STATED
1 TER CHECKSHEET NO. 31

LICENSEE REFERENCE (S): 3950
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2B13GC001-3)
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-4.3 [6, 11, 19]

,

| FUNCTION (PLANT ID): C0!OUCTOR TERMINATION (N2B31SV0444BA-B/JB, 445AA-A/JB)
'

SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): IMI-3.3 [6, 11, 19 ]

|
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EQUIPMENT ITD( NO. 31 (CONTINUED)>

FUNCTION (PLANT ID): CONDUCTOR TERMINATION (A2TB007; Q2B13SV2213A-A/JB,
48-B/JB)

SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-2.5 [6, 11, 19]
FUNCTION (PLANT ID): COEUCTOR TERMINATION (Q2B13SV2214A/JB, 38-B/JB; A2TB025)
SERVICE: EECTRICAL SAFETY SYSTDIS

: LICENSEE SUBMITTAL: SCEW(S): IMI-2 5 [ 6, 11, 19 ]

EQUIPMENI ITEM NO. 32
TERMINAL BwCK WCATED IN THE MAIN STEAM ROOM, EEV.144'0"
STATES MODEL TYPE ZWM
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 32
LICENSEE REFERENCE (S): 3950
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N25SV3772A-A/JB, B-A/JB, C-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): 0.2.17.4 [5]
FUNCTION (PLANT ID): COEUCTOR TERMINATION (Q2N23SV3228AA-A/JB, BA-A/JB,

CA-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM

i LICENSEE SUBMITIAL: SCEW(S): C.2.16.6 [5]
FUFCTION (PLANT ID): COEUCTOR TERMINATION (Q2N23SV3227AA-A/JB, BA-A/JB,

CA-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.16.6 [5]
FUNCTION (PLANT ID): COEUCTOR TERMINATION (A2TB034)

1 SERVICE: E ECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.15.4 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N12SV3134A+A/JB, B-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.14.5 [5]
FUNCTION (PLANT ID): COEUCTOR TERMINATION (Q2N12SV3235A-A/JB, 3235B-B/JB)

,

| SERVICE: E ECTRICAL SAFETY SYSTP
LICENSEE SUBMITTAL: SCEW(S): C.2.14 5 [5]
FUNCTION (PLANT ID): COEUCTOR TERMINATION (Q2N11SV3976A-B/JB; 3369AA-A/JB,

BA-A/JB)
: LICENSEE SUBMITTAL: SCEW(S): C.2.13.9 [5]

FUNCTION (PLANT ID): COEUCTOR TERMINATION (Q2N11SV3976CA-A/JB; 3370AA-B/JB,
BA-B/JB)

LICENSEE SUBMITTAL: SCEW(S): C.2.13.9 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N11SV3370CA-B/JB; 3368AA-A/JB,

BA-A/JB)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.9 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2N11SV3368CA-A/JB; 3976B-B/JB,4

C-B/JB)
LICENSEE SUBMITTAL: SCEW(S): C.2.13.9 [5]

Y"oW$$"
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EQUIPMENT ITEM NO. 33
TERMINAL BIDCK IDCATED IN THE CONTAIMENT, EIEV.135'9"
STATES MODEL TYPE ZWM

REQUlkED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 33
LICENSEE REFERENCE (S): 3950
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2B31SV9047-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.3.7 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (12TB001, 003, 004; 22TB001, 002,

005)
SERVICE: ELECTRICAL SAFETY SYFTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.2.5 [5]
FUNCTION (PLANT ID): COEUCTOR TERMINATION (12TB001, 002; 22TB003, 004;

32TB001, 002)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.1.4 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2G21SV337 6-B/JB, 1003A-A/JB ,

7126-A/JB )
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.12.6 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2E21SV8871-A/JB, 8149AA-A/JB,

8149BA-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITIAL: SCEW(S): C.2.9.10 [5]

s FUNCTION (PLANT ID): CONDUCTOR TERMINATION (N2E21SV8149CAA/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.9.10 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P13SV2867B-B/JB, 3197-B/JB,

2866B-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.6.10 [5]
FUNCTION (PLANT ID): COEUCTOR TERMINATION (Q2P13SV3196-B/JB;

Q2E12SV3999A-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM

'

LICENSEE SUBMITTAL: SCEW(S): C.2.6.10 [5]
FUNCTION (PLANT ID): COEUCTOR TERMINATION (Q2E12SV3999B-B/JB; Q2T528025)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.6.10 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2Pl7SV3184-B/JB, 3443-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.20.7 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15SV3103A/JB, 3765-A/JB,

3766-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.18.6 [5]

rW .*
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| EQUIPMENT ITEM No. 33 (CONTINUED)
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15SV3179A-A/JB, B-A/JB, C-A/JB)'

SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.18.6 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15SV3180A-A/JB, B-A/JB, C-B/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.18.6 [5]
FUNCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15SV3181A-A/JB, B-A/JB, C-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITIAL: SCEW(S): C.2.18.6 [5]
FUhCTION (PLANT ID): CONDUCTOR TERMINATION (Q2P15SV3104-A/JB)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.18.6 [5]

EQUIPMENT ITEM No. 34
ELECIRICAL CABLE, INSTRUMENT IDCATED IN THE MAIN STEAM ROOM, ELEV.135'0" &
ABOVE

B0SION INSULATED WIRE MODEL LSS1802
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 34
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2 VAL 5007C, 8C, 9C;

2 VAL 5013D, 4D, SD)
'

SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.16.8 (5].
FUNCTION (PLANT ID): ELECTRICAL INSIRUMENTATION (2VNR5003A, B)
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.14.7 [ 5]

EQUIPMENT ITEM No. 35
E12CTRICAL CABLE, INSTRUMENT IDCATED IN THE MAIN STEAM, ELEV.116'0"
B0SION INSULATED WIRE MODEL LSS1802
REQUIRED OPERATING TIME: NOT STATED
TER CHECKSHEET No. 35
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (18LANT ID): ELECTRICAL INSTRUMENTATION (2VXV5013L,14H,14J)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.13 [5]

3
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EQUIPMENT ITDs No. 36
EECTRICAL CABLE, INSTRUMENT IDCATED IN THE CONTAINMENT, EEV.121'0"
BOSTON INSULATED WIRE MODEL LSS1R02
REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET NO. 36
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V1V5002L, M, N; 2V2V5002L,

M, N; )

SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.4.12 [5]
FUNCTION (PLANT ID): ELECTRICAL INSIRUMENTATION (2V3V5002H, J, K, L, M, N; )
SERVICE: EECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C. 2.4.12 [5]
FUNCTION (PLANT ID): EECTRICAL INSTRUMENTATION (2V4V5002A, B, C)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMIITAL: SCEW(S): C.2.4.12 [5]

EQUIPMENT ITai No. 37
ELECTRICAL CABLE, INSTRUMENT IDCATED IN THE CONTAINMENT, EEV.122'9"
BOSIDN INSULATED WIRE MODEL LSS1802
REQUIRED OPERATING TIME: NOT STATED
TER CHECK 5HEET NO. 37
LICENSEE REFERENCE (S): NOT CITED
FUNCTION (PLANT ID): ELECTRICAL INSTRbiENTATION (2VY5031D; 2V25002T, U)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.3.8 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2V1V5002U; 2V3V50027, U)
SERVICE: EECTRICAL SAFETY SYSTD4
LICENSEE SUBMITTAL: SCEW(S): C.2.3.8 [5]
FUNCTION (PLANT ID): EECTRICAL INSTRUMENTATION (2VY5031B; 2VYV5033B; )
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITIAL: SCEW(S): C.2.2.6 [5]
FUNCTION (PLANT ID): ELECTRIC /_L INSTRUMENTATION (2V1V5002E, F, G; 2V2V5002E,

F, G)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITIAL: SCEW(S): C.2.2.6 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VIV5002B, D; 2V2VSC02B, B)
SERVICE: EECTRICAL SAFETY SYSTE
LICENSEE SUBMITTAL: SCEW(S): C.2.1.5 [5]
FUNCTION (PLANT ID): EECTRICAL INSTRUMENTATION (2V3V5002B, D)
SERVICE: ELECTRICAL SAFETY SY3 TEM
LICENSEE SUBMITTAL: SCEW(S): C.2.1.5 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VYR5066G)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.12.8 [5]
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VXQ5009B, D, F; 2VYQ5017B,

D. F)
SERVICE: ELECTRICAL SAFETY SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.7.5 [5]

.

1

of F n e,



_ _ _ _ _ - _

;

TER-CS257-518
,

;.

EQUIPMENT ITM No. 37 (CONrINUED)
FUNCTION (PLANT ID): ELECTRICAL INSTRUMENTATION (2VYR5066B)
SERVICE: ELECTRICAL SAFETi SYSTEM
LICENSEE SUBMITTAL: SCEW(S): C.2.6.12 [5] 7

4

EQUIPMENT ITM NO. 38
EECTRICAL CABLE, CONTROL LOCATED IN THE AUXILIARY BUILDING, EEV. 121'0"
OKONITE, MODEL NOT STATED :

REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 38 ,

LICENSEE REFERENCE (S): 2103, 4577
'

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS) '

SERVICE: ELECTRICAL SYSTEMS -
s

LICENSEE SUBMITTAL: SCEW(S): C.2.4.8 [5]
,

.y .
.

EQUIPMENT ITEM NO. 39
EECTRICAL CABLE, CONTROL LOCATED IN THE MAIN STEAM ROOM, EEV. 135'0"

'

OKONITE, MODEL NOT STATED
REQUIRED OPERATING TIME: 1 HOUR
TER CHECKSHEET NO. 39
LICENSEE REFERENCE (S): 2103, 4577
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: EECTRICAL SYSTEMS ,

LICENSEE SUBMITTAL: SCEW(S): C.2.17.5 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.16.7 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: SECTRICAL SYSTEMS
LICENSEE SJBMITTAL: SCEW(S): C.2.15.5 [5] g
FUNCTION (PLANT ID): EECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS e
LICENSEE SUBMITTAL: SCEW(S): C.2.14.6 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS d ,

LICENSEE SUBMITTAL: SCEW(S): C.2.13.10 [5]
p.

EQUIPMENT ITEM NO. 40 k
EECTRICAL CABLE, CONTROL LOCATED IN THE CONTAINMENT
OKONITE, MODEL NOT STATED 4;

REQUIRED OPERATING TIME: NOT STATED g ,

TER CHECKSHEET NO. 40
LICENSEE REFERENCE (S): 2103, 4577
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: EECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-7.3 [ 6, 11, 19 ]

6-164
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EQUIPMENT ITDi NO. 40 (CONTINUED)
FUNCTION (PLANT ID): CECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELEC1RICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): TMI-4.2 [6, 11, 19]

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOC3)
SERVICE: ELECTRICAL SAFETY SYSTEMS ,

-

LICENSEE SUBMITTAL: SCEW(S): IMI-3.5 [ 6, 11, 19 ]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS) _ 4
SERVICE: ELECTRICAL SAFETY SYSTEMS
LICENSEE SUBMITIAL: SCEW(S): TMI-2.4 [6, 11, 19] ,

'

EQUIPMENT ITEM NO. 41 -

ELECTRICAL CABLE, CONTROL IDCATED IN THE CONTAINMENT, ELEV.118'0" 4-

OKONITE, MODEL NOT STATED

REQUIRED OPERATING TIME: 4 HOURS
TER CHECKSHEET No. 41
LICENSEE REFERENCE (S): 2103, 4577
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.20.d [5!
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)

'
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITIAL: SCEW(S): C.2.19.6 [5] ~

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS) '

SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.18.8 [5]

'

J
FUNCTION (PLANT ID): EECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITIAL: SCEW(S): C.2.3.9 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: EMCIRICAL SYSTr2iS
LICE!'SEE SUBMITTAL: SCEW(S): C. 2.12.7 [ 5]
FUNCTION (PLANT ID): EMCTRICAL POWER AND CONTROL (VARIOUS) ,
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.11.7 [5] 4

~

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: E MCTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C. 2.10.5 [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.9.11 [5] >

, .

FUNCTIO' (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: EECTRICAL SYSTEMS

__

LICENSEE TBMITTAL: SCEW(S): C.2.8.4 [5]<

FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS) 3

SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.7.4 [5] *

",DSEN.*
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EQUIPMENT ITDi NO. 41 (CONTINUED)
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOUS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.6.ll [5]
FUNCTION (PLANT ID): ELECTRICAL POWER AND CONTROL (VARIOuS)
SERVICE: ELECTRICAL SYSTEMS
LICENSEE SUBMITTAL: SCEW(S): C.2.5.4 [5]

,

d

d

9
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APPENDIX C - PLANT SAFETY-RELATED SYSTEMS AND DISPLAY INSTRUMENTATION

C.1 LIST OF SAFETY-RELATED SYSTEMS

In accordance with IE Bulletin 79-OlB or NUREG-0588, the Licensee was

required to (1) establish a list of systems and equipment required to mitigate
the consequences of a loss-of-coolant accident (LOCA) and a high energy line
break (HELB) and (2) identify components needed to perform the functions of
safety-related display information, post-accident sampling and monitoring, and
radiation monitoring.

The list of safety-related systems provided by the Licensee was reviewed
by the NRC staf f against a staf f-developed master list. The NRC staff had

developed a generic master list based upon a review of plant safety analyses
and emergency procedures. The systems list was established on the basis of
the functions that must be performed for accident mitigation (without regard
to location of equipment relative to hostile environments). The instrumenta-
tion selected included that needed to moniter overall plant performance as
well as to monitor the performance of systems on the list.

Based upon information in the Licensee's submittal, the equipment location
references, and in some cases conversations with the Licensee, the NRC staf f
verified that the systems included in the Licensee's submittal were those
required to achieve or support: (1) emergency reactor shutdown, (2)

3

containment 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 surrounding environmeat. With the exception of
items deferred for lacer review (cold-shutdown equipment and TMI Lessons-
Learned modifications), the staff concluded th(; *he systems identified by the.

Licensee were acceptable. The list of systems identified by the Licensee and
accepted by the NRC staff is as follows:

nklin Research Center
A DMsen of The Frankan insatute
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Function System 1

Emergency Reactor Shutdown Reactor Protection

Engineered Safeguards Actuation

Reactor Coolant

Chemical and Volume Control

Containment Isolation Main Feedwater and Condensate

Auxiliary Feedwater

Main and Auxiliary Steam

Residual Heat Removal

Chemical Injection

Chemical and Volume Control

Liquid Waste Disposal

Component Cooling Water

Service Water

Containment Spray

Sampling

Containment Cooling and Purge

' Reactor Core Cooling Chemical and Volume Control / Safety
Injection

Safeguards System, RHR/LdSI

1. The NRC recognized that there are differences in nomenclature of systems
because of plant vintage and engineering design, consequently, some systems
perforning identical or similar functions may have different names. In

;

those instances, it was necessary to verify the function of the system (s)
with the responsible IE regional reviewer and/or the licensee.

C-24
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Function System

Containment Heat Removal Containment Spray -

Containment Cooling and Purge

Residual Heat Removal

Core Residual Heat Removal Auxiliary Feedwater

Main Feedwater and Condensate

Main Steam

Residual Heat Removal 2 ..

Component Cooling Water

Service Water

Chemical and Volume Control

Prevention of Significant Release Containment Spray (Iodine Removal)
of Radioactive Material to
Environment Containment Post-LOCA Air Mixing

Reactor Cavity Post-LOCA Dilution

Hyrdogen Recombiner

Radiation Monitoring
.

Sampling

Supporting Systems Emergency Power

Control Room Habitability
.

Safety Equipment Area Ventilation
.

1
"

|

2. Only equipment required to achieve hot shutdown following an accident is
included in the master list submitted by the Licensee. Cold shutdown -

equipment is to be addressed later.
,

,

A C-3
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C.2 SAFETY-RELATED INSTRUMENTATION

In Section 3.1 of the NRC SER dated May 21, 1981 [7], the NRC made the

following statement:

" Display instrumentation which provides information for the reactor
operators to aid them in the safe handling of the plant was not
specifically identified by the licensee. A complete list of all display
instrumentation mentioned in the LOCA and HEL3 emergency procedures must
be provided. Equipment qualification information in the form of summary
sheets should be provided for all components of the display instrumenta-
tion exposed to harsh environments. Instrumentation which is not
considered to be safety related but which is mentioned in the emergency
procedure should appear on the list. For these instruments, (1)
justification should be provided for not considering the instrument
safety related and (2) assurance should be provided that its subsequent
failure will not mislead the operator or adversely affect the mitigation
of the consequences of the accident. The environmental qualification of
post-accident sampling and monitoring and radiation monitoring equipment
is closely related to the review of the TMI Lessons-Learned modifications
and will be performed in conjunction with that review."

In Reference 8, the Licensee provided the following response: '

,

"In accordance with the requirements of IEB 79-01B Alabama Power Company $b
'

has conducted a review of the Emergency Operating Procedures to verify
that equipment utilized by the operator for accident mitigation and that
could be subjected to the accident environment is adequately qualified to
perform its function. This review has determined that the subject

instruments are adequately qualified to perform their intended function.
Component work sheets have been completed for required instrumentation in
the harsh environment.

With reference to instrumects which are not fully qualified for the
environment resulting from a HELB inside containment, these were included .

,

in the E0P's solely as a source of additional information for the .

operator. These instruments could be deleted from the E0P's if qualifica-
tion for HELB inside containment was the sole determining factor for a

incorporation. These instruments, should they fail, would not mislead
the operator because operators are trained to take actions based on a
combination of plant parameters rather than indication from a single
instrument. In addition, as part of the human factors review conducted *

by the NRC in the licensing of Farley 2, the E0P's were reviewed and
approved by the NRC, taking into account the fact that in some cases
non qualified instrumentation was listed. Since the E0P's for Unit 1 are _

identical to those of Unit 2, this review also applies to Unit 1. A
'

'

listing of these instruments with appropriate justification is provided
in the following attachment (see Table C-1 of this TER}."

C-44
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Evaluation

The justifications stated by the Licensee in the Table C-1 provide a
technical basis for exclusion of the identified instruments. This item is
considered resolved.

_.

9
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5 Table C-1 (Cont. )

M J'
EDF INSTRUMENTATION NOT FUI.LY QUALIFIED FOR NARSM ENVIRONHEWF

INSTRUMENTA)10NEXCtJ10ESF80N.

m ,

J EQUlFHENT ITEN PRIMART ElINEWF ENVIRONHENTAL QUALIFICATION

ea Trus f toCAfroW INstauMENT suscatrTION mEPORT RECAUSEs*

ga

In:r MIB31T1465 TE 465. 467. 469 FZa. Safety Dounetream Temp. quellfied limit evitches have
$@ 461 Indication been installed on the safety

{ 469 CTNT. 1298 Eley. Valves for reliable valve .
pnettion indicatloa.

. .
Temperature indication to for
backup only.

.

I NIB 31LI920 LT470,75671. FT472 FIJ. Relief Tank 14 vel, Temp. Instrumentation is backup for
| T1471 and Pressus, Indication FORV and Safety Valve position

F1472 CTNr. 105' Elev. indication.

o
4 -

| N15211a s20. 922 LT320, 922, 924, 926, 938, 930 Acoue. Tank Level Indication Instrumentation provided for

| 924, 926 Tech. Spec. purposes caly.
I 920, 934 CTNT. 119' Elev. Qualified pressure instrumenta-

.
- tion givee indication of accum.

,

status.-

MIT12TR3133 TE3158 C11t!. Air Temperature Instrumentation provided for'
/ Tech. Spec. purposes only. CTNT.

.

CTHr. 101' Elev. heat removal indication provided
by C11tr. cooler instrumentation.

His21rI414 FT414. 415, 414 BCS Flow Indication For design bases accidente indi-
| 415 cation would not be available due
| 416 CTHT. 105' Elev. ta lack of forced flow. Natural

circulation verified by core N
differentist t'emperature to ensure 7

|
decay beat removal. Q

n
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EOF INSTRUMENTATION NOT FUI.I.Y QUALIFIED FOC HARSH ENVIRONHENT

INsTRunENT1rrFON ExCLUoEs rRon
EquilHENT ATEM PRIHARY El1HENT EHv!KONHENTAL quALIFICAT10lf

TrNS $ LOCAT nN INSTRIRIEltf DESCRIPTION REPORT RECAUSEs

NIC56G001 C001 - 0052 Ina: ore Thurmocouplom lustrumontation provided for
& backup purposes only. Wide

o C052 CTNr. 155' Blev. Range RTD's, which are atualtfled
& serve as primary indication of

RCs tamparature.
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APPENDIX D - REVIEW OF LICENSEE'S RESPONSE TO NRC EEQ
SER CONCERNING JUSTIFICATION FOR INTERIM OPERATION

1. BACKGROUND

The NRC Safety Evaluation Report (SER) concerning equipment environmental

qualification (EEQ) states (4]:

" 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 either 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
<

the staff in the technical review of licensees' statements regarding justifica-

tion for interim plant operation submitted in res;inse to outstanding qualifi-
cation deficiencies in the NRC EEQ SERs. The results of the meeting were as

follows: (1) FRC was requested to proceed immediately with the technical
review of licensees' justification for int erim operation, (2) the format was
established, and (3) the criteria for the teview were established. These

criteria are presented in Section 2 of this appendix.

On January 21, 1982, the NRC provided the following modificatior. to Final
Assignment 13 concerning this subject:

"The FRC review will consist of:

Review the licensee's justification of interim operation and provideo
FRC independent analysis which shows whether or not licensee provided
technically sound rationale as a basis for justification for continued
plant operation.

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
operation. FRC shall also provide a list of those power reactors
which have not provided technically sound justification for continued
opera tion. In addition to the lists, FRC muy provide any additional
information which in FRC's judgment is necessary to support the
conclusions regarding justification for continued operation."

On January 25, 1982, the NRC was provided with the completed review of
the licensees' statements presented as a basis for justification for interim
operation in response to the NRC EEQ SER.* On February 5,1982, at the NRC's

request, the 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.**

?. GENERAL DISCUSSION

In general, licensee-submitted justifications for interim operation are
based on systess considerations, equipment operability evaluations, or

'

failure-modes-and-effects analyses.
9

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 shoeld consider (1) the possibility of a single-active failure

* C. J. Crane
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. Subject: Transmittal 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

D-2
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,

disabling the backup equipment, (2) any major differences in the
characteristics of the primary and backup equipment (unless it is obvious that
tha equipment is essentially identical), (3) the possibility of electrical

fcilure of the primary equipment causing an adverse effect on other
safety-related equipment or power supplies, and (4) in the case of display
instrumentation, the possibility of an operator being misled by the failed <

primary equipment. Where equipment has not been demonstrated to be qualified,
some justifications discuss administrative procedures or revised operating
procedures in effect. Depending upon the specific equipment involved, each of
the above considerations need not be discussed in every instance, but, in
grneral, a complete systems discussion would consider the above points.

Where equipment qualification evaluations were used, licensees generally
~(1) received additional informati'on 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 to suggest
that tha 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
end systems information. For example, if a licensee has qualification
information (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
parformed prior to the potential failure. This type of discussion of ten

applies to equipment which performs a short-term trip or isolation function in.
the early stages of an accident.,

D-3
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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" farm

reproduced below:

" 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: Alabama Power
Plant Name: Joseph M. Farley Nuclear Plant Unit 2
NRC Docket No. 50-364
NRC TAC No. 42534
NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FRC Assignment No. 13
FRC Task No. 518

Re ferences:

a. F. L. Clayton
Letter to B. J. Youngblood, NRC. Subject: Joseph M. Farley Nuclear
Plant Unit 2, NPF-8 License Condition 2.C.(18)(b)
Alabama Power,1-July-81

b. F. L. Clayton
Letter to S. A. Varga, NRC. Subject: Jcseph M. Farley
Nuclear Plant - Unit 2, Environmental Qualification
of Safety Related Electrical Equipment
Alabama Power, 28-Dec-81

c. Office of Nuclear Reactor Regulation
Safety Eialuation Report for Joseph M. Farley Nuclear Plant Unit 2
Environmental Qualification of Safety-Related
Electrical Equipment
NRC , 19-Ma rch-81

D-4
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The Licensee has submitted technical information in References a and b in
response to the NRC SER [c] on environmental qualification. FRC has reviewed
these documents [a, b, c]. As a result of this review, FRC concludes that the

Licensee has stated that the equipment items are environmentally qualified; or _

has provided a technically sound rationale as a basis for justification for
continued plant operation; or has provided a technically sound rationale or
other additional information which in FRC's judgment provides a basis for

! justification for continued operation; with the following exceptions:

Equipment Equipment Description / SCEW Sheet Basis for

Item Function No. Status Code Deficiency

None

!
The Iicensee's response to the SER addressed and provided resolution of

deficiencies identified in the SER and provided adequate rationale as a basis

for justification for interim operation."

.

2
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APPENDIX E - REQUEST FOR ADDITIONAL INFORMATION

This appendix contains the Request for Addit'onal 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 throughout the review to

re flec t the Licensee's response (s) to the initial RAI.

The reader is cautioned that the numbers in brackets refer to citations-
found in the list of references at the end of this appendix and not to the

citations listed in Section 6, keferences, of the TER.

4 E-1

Ubd Franklin Research Center
A w an rr.nonwu,

_ . . _ _ . . . _ . .



-.

TER-C525 7-518

REQUEST FOR ADDITIONAL INFORMATION

EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

REVIEW OF LICENSEES' RESOLUTION OF OUTSTANDING ISSUES
3

FROM NRC EQUIPMENT ENVIRONMENTAL QUALIFICATION SAFETY

EVALUATION REPORTS (SER) AND TMI ACTION PLAN INSTALLED EQUIPMENT

'
Alebama Power Company

Joseph M. Farley Nuclear Plant Unit 2

NRC Docket No. 50-364 December 30, 1981

NRC TAC No. 42534 Rev. 1, January 19, 1982 ,

Rev. 2, April 8, 1982
Rev. 3, May 18, 1982
Rev. 4, July 7, 1982

-

4

,
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i

BACKGROUND

Franklin Research Center (FRC) of Philadelphia, Pt . is providing assis-
tance to the U.S. Nuclear Regulatory Commission (NRC) for the equipment
environmental qualification (EEQ) review of operating reactors. FRC will
parform an EEQ review of the Licensee's 90-day response to outstanding issues

;

l 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 evaluation report for

each plant.

This request for additional information (RAI) is the result of an
,

evaluation of the information provided by letters from the Licensee dated
Se ptember 12, 1980 [1] and July 1, 1981 [2].*

I In a letter dated December 28, 1981 [5], Alabama Power submitted Revision

! 5 to their September 12, 1980 [1] submittal. The information submitted

contained a Summary of Aging Evaluation and revised SCEW sheets reflecting the

j results of that evaluation.( **

Alabann Power Company (APC) has provided a response to the RAI in a

letter dated March 2, 1982 [6]. APC states that:(2)

"Certain vendors have stated that their qualification information is
proprietary and expressed concern to the possible unfair trade advantage
and conflict of interest regarding the review by Franklin Research
Center. Specific _ ally, Westinghouse has requested ( Attachment) that

Alabama Power,,]'mhany not submit their proprietary information to
Franklin Re,G,g. 92_penter. Pursuant to an agreement reached between

Wes ti3 % f p ' L. C. Shomaker of the NRC Office of the Executive Legal
Direciar ur.a is discussed this matter with Mr. Z. Rosztoczy of the .

Equipid)Y/_'dIcation Branch, Westinghouse will ensure that the
( requeskAd infoEEution is, or has been, submitted to the NRC on a timely
j basis. Therefore, the information other than proprietary Westinghouse
! qualification documents has been retrieved from our auditable central
i file and is forwarded directly to your office to ensure the proprietary
!

* Numbers in brackets refer to citatiod; found in the list of references.

| **Throu ghout the text, superscript numbers in parentheses indicate the revision
| in which the underlined material preceding the superscript was added,

nklin Research Center
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understandings between Alabama Power Company and the vendors have not
been disregarded or neglected.

; Alabama Power Company requests that the entire submittal be reviewed by
your office and only information which is not proprietary, as designated
below, be submitted to Franklin Research Center. Additionally, no part
of this submittal should be released for public disclosure or reproduced,
and the entire submittal must be returned to Alabama Power Company upon
completion of the review."lZ>

j In addition, APC has stated that item A.l.e has been superseded by a
revision dated September 5,1978, which was submitted to the NRC in a Farley
Unit 1 letter dated February 19, 1982 [7]. Documents sent to NRC via the Unit

I letter were not submitted to NRC with Reference 6. The Licensee also stated
that items A.l.h, A.l.i, and A.l.1 are not applicable to Farley Unit 2. For

items A.1.i and A.l.1, the applicable document, Joy Manufacturing Company Test
Report X-604, was submitted to the NRC. Item A.l.h (Wyle Qualification Plan

No. 545/0859/ES - DeLeval GEMS Level Sensors dated 10/6/78) has been deleted
by the Licensee. APC' has also noted that item A.l.p was incorrectly

referenced as WCAP-9985. It should have been WCAP-9885, which is item

A.l.m.(

By letter dated April 23, 1982 [8], Alabama Power Company has committed

to address the qualification of TMI Action Plan equipment by submitting

qualification information for all Units 1 and 2 TMI Action Plan equipment

requiring environmental quali'.ication. The Licensee has committed to a
submittal date of June 23, 1982, by letter [8] and by telecon [9].(3}

,

By letter dated June 23, 1982 [10], the Licensee submitted the information

|
regarding TMI-Action Plan equipment [11) committed to by Reference 8.(4)

|

i

|
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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 9G-day
response [2} to the NRC SER [3], a legible --

single copy of each of the following
qualification documents is requested in
order that the FRC evaluation may proceed:

a. General Electric Company Report, Low Received 1/74 and
Voltage Electrical Containment 3/74 reports for
Penetration Qualification Test Report Assignment 13kJ>

b. Wyle Labs. NEQ Test keport 44354-1 Received 3/11/82 for
dated 3-8-79 Task 505tJ1

c. Boston Insulated Wire and Cable Co.
Test Report 73E062 dated 9-7-73

d. Boston Insulated Wire and Cable Co. Test
Report 74A023 dated 1-24-74

e. NAMCO Test Report dated Received for
September 5, 1978(2)

,

Assignment 13(3)-

f. The Okonite Co. Engineering Report 14 3

dated 3-20-72(11
,

g. Bechtel/ GEMS Telecon of 4-3-80

h. Deleted (Stated by Licensee to be not
applicablelZ1

i. Joy Manufacturing Company Report Received for
X-604(2) Assignment 13(3)

j. WCAP 7820, Supplements 1-4

k. WCAP 7709-L, Supplements 1-4 1-Jan-82(3)

1. Deleted (Incorporated into

Item A.l.i)(Z)

m. WCAP 9885

n. NAMCO Test Report QTR-105 dated August Received 2/8/82 for
28, 1980 Task 502/503LZ1

***This column will be completed by FRC as requested information is received.

nklin Research Center
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'DATE RECEIVED BY FRC***

o. Okonite Co. Engineering Report No. N-1 Received for
dated July 3,1978 Ass ignment 13(3)

Deleted ( Same as Item A.l.m)(2)* p.

B. FRC REVIEW OF INSTALLED TMI ACTION PLAN ITEMS

INFORMATION REOUESTED DATE RECEIVED BY FRC***

1. References 1 and 2(2) 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 6/30/o2 (10](4)
equipment installed as of 1/1/81 is
requested.

b. Identification of TMI Action Plan 6/30/82 [10}(4)
equipment installed with implementation
dates after 1/1/81 is requested.

c. The correlation of these equipment items 6/30/82 [10](4)
with the specific sections of NUREG-0737
[4] present'ed below (as applicable) is

i requested.
i

IIEl.2, IIE4.2, IIE3.1, IIG1, IIF2,
IID3, IIK3.12(Wx), IIK3.9(Wx),
IIK2.10( B&W) , IIB 3, IIE4.1. -

[The correlation is needed to ensure
I that all items are included in the

review, e.g., if a transmitter is
identified as a TMI Action Plan ztem,
are the cable and terminal blocks
associated with the device also'

identified?]

d. For all installed TMI Action Plan 6/30/82 (10](4)
equipment identified, a System Component
Evaluation Worksheet (SCEW) (in
accordance with 79-OlB format) is
requested.

The approximate installation date for the 6/30/82 [10](4)e.

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.

E-6A
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DATE RECEIVED BY FRC***

2. The qualification documente, e.g., the actual
test reports and associated correspondence
cited as evidence of qualification listed on
the SCEW sheets, for all identified TMI
Action Plan equipment are requested. [The
identification of those reports considered to
be proprietary is requested so that proper '

control of documents can be maintained.]

3. 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
review.

C. INSTRUCTIONS FOR TRANSMITTING INFORMATION REQUESTED

1. The schedule for completion of the FRC assignment requires that the
Licensee provide the requested information within 3 weeks of the date of
the RAI.

2. The Licensee may transmit the requested information as follows:

o completa package directly to the NRC project manager

or

copy of cover le'eter to NRC project manager and complete package to FRC.o

{
!
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